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POWER TRANSMISSION IN THE NAPHTHA DISTRICT OF BAKU.
BY A. GRADENWITZ.
ORTH of Baku, the most important
commercial center on the Caspian
Sea, lies the largest naphtha dis
trict of the peninsula Apscheron. There
2,000 boring platforms are being operated,
giving an output of about 11,000,000 tons of
raw naphtha a year.
As a rule, the motive power used in bor~
ing for naphtha and in operating the com
plete wells, which go down as far as 590

yards, has been derived from twin steam
engines with slide valves and using no ex

pansion. These engines are installed in the
boring towers and are supplied with steam
from boilers heated with raw naphtha and
located in central boiler houses, from each

General Electric Co. of Berlin to erect a
1,500-horsep0wer station. The construction
was begun in 1899 at a point about 600
feet from the shore of the Caspian sea, this

horizontal triple-expansion type, having
high and medium-pressure cylinders in tan
dem and a low-pressure cylinder connected

place being chosen on account of the avail

engine is rated to give 750 brake horse
power at 83 revolutions a minute.
Direct connected to each engine is a

ability of cooling water and water for boiler
feeding.
In the boiler plant are
installed four tubular boilers
0f the Steinmuller type,

perheater with a heating
surface of 450 square feet.
A pressure of 12 atmos
pheres is carried and the
temperature

The steam pressure does not exceed 60

about 75 degrees by the su

pounds, but as the steam pipes were in
many cases over 600 feet in length, and un
til within a few years have not been cov—

perheater.

making available for additional boring plat
forms the space now occupied by boiler
houses, and also doing away with the con
stant delays from the boring of new wells.
This

delay

resulted

from the

regulation

Each

with heating surface of 2,040
feet each, and a built-in su

of which several such engines are supplied.

ered, the steam losses were considerable.
As used in most cases, the engines were
for a normal output of 30 to 40 horse
power; it was suggested that electric motors
be substituted for the steam engines, thus

to the same shaft at 120 degrees.

is

increased

For heating the

boilers, a liquid called Ma
sute, resulting from the dis—
tillation 0f naphtha, is kept
in round iron tanks near the
FIG. 2. A wau. wmcn HAS “sum- r-rs HEAD orr."
boiler plant and conveyed to
the burners.
For feeding the boilers, an auxiliary
polyphase dynamo of 700 kilowatt capacity,
boiler with heating surface of 70 square
furnishing current at an electromotive force
feet is ﬁlled with sea water, the steam from
of 6,500 volts and a frequency of 100 cycles
this boiler being led to the surface con
per second. From these generators wires
lead in conduits to the switchboards, a
densers of the steam engines and the con
densed water collected in a sunken hot
board being provided for each generator

that while a new we“ is being bored any
i

l

a,__.
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!

FIG. I.

BORING PLATFORMS AND ENGINE SIIED
IN

THE

BAKU

NAPHTHA

hoiler ﬁres within 300 feet have to be put
out until the well shall be secured, and also
no boringr platform shall be located nearer

than 120 feet to a boiler house.
To install an electric power station, the
Apscheron Electric Co. of Baku was
formed and made contract with the German

etc. 3.

MOTOR HOL'SE AND BORING TOWER OF

FIELD.

well inside the boiler house. From this
reservoir, after depositing part of the oil,
the water ﬂows through apertures into a
settling chamber, whence it is drawn by the

boiler feed pump and forced through the
economizer into the boiler.
Two steam engines are installed. of the

ELECTRIC INSTALLATION.

with the necessary measuring, switching
and regulating devices. A separate switch
board is arranged for the exciters. All
boards are of marble panels set at some

distance from the wall and having instru
ments and low-tension switches mounted

on the front of the board.

Between the
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board and the wall are mounted the high
tension switches, which are motor driven
and the instrument transformers, also the
busbars, from which are taken off the trans

mission wires.
These wires are protected both at the

main station and at the substations by horn
type lightning arresters and are mounted
on insulators placed on wooden masts.
They run for some distance as overhead
wires and are then put under ground and
carried to the substations. At the substa
tion, the electromotive force is transformed
from 6,000 to 1,100 volts and further dis
tribution is by means of overhead wires
carried on wooden poles.

ENGINEER.

JULY 1, 1905.

large motor, from 40 to 50 horsepower
being the capacity usually installed. It is
found that the cost of the motor plant is
much less than the steam engine plant, that
there is less interruption of the pumping,
and that less supervision is required.

each, the shells being 72 inches in diameter

and 18 feet long. From these a horizontal
uptake leads into a chimney which has a
20-foot brick stub 46 inches in diameter, on
top of which is a 60-foot steel stack. The
old boilers which were replaced were 48
inches in diameter by 12 feet long, and the
stacks 30x30 inches square and 60 feet
high. For the electric light plant has been
installed a Monarch Corliss engine made

“‘w—

WATER WORKS AND ELECTRIC LIGHT
PLANT AT ITI'IACA, MICH.
F

OR some time water has been sup—
plied by the city water system, and
recently

new

machinery

has

been

added for a municipal lighting plant. The
general arrangement of the building, stand
pipes, reservoirs and stacks can be seen in
the accompanying halftone, Fig. 1.

Water is taken from
driven wells by means of
deep well pumps, and forced
to a reservoir 20 feet in di
ameter and 22 feet in depth,

from which the water is ta
ken by pressure pumps and
forced

into

the

FIG. I.

ITHACA. MICH., PUMPING AND LIGHT

standpipe,
STATION.

which is 20 feet in diam
eter and 60 feet high.

The

deep well pumps are also

by the H. N. Strait Mfg. Co. of Kansas

arranged so that they can

City, Kan., 16x36 inches, driving by a belt

force direct into the stand—
pipe if so desired.
In placing foundation for
the light plant, it was neces
sary to avoid the old pump
FIG.
ONE OF THE 700—KILO\VATT GENERATING UNITS.
piping, since the pumping
plant had to be run while
Each boring platform is provided with a
the light plant was being installed. This
motor which, at ﬁrst, drives the boring
necessitated careful thinking, but the
mechanism and, afterwards, is connected to
plan of arrangement,
Fig. 2,
will
a chain pumping device for lifting the naph
show that the task was successfully accom
tha. Occasionally it will happen that when
plished. The three wells are from 585 to
oil is struck, it will be forced upward so
635 feet deep and at each one is installed
violently that it will destroy the boring plat
:1 Downie deep well pump with a capacity
form, as shown in Fig. 2. This force will,
however, decrease, until eventually the
2
well has to be pumped the same as those
which start with less violence.
At ﬁrst the induction motors used were

a Fort Wayne alternator of 120-kilowatt
capacity. The alternator has an cxciter
belted from a pulley on the end of the
shaft, as seen in Fig. 3.
For boiler feeding, two Gardner duplex

pumps were installed and for heating the
feed water a 3oo-horsep0wer Brownell feed—
water heater. Figure 2 shows the arrange
ment of the steam apparatus and of piping.
Expansion was taken care of by long bends
and provision was made for utilizing the
exhaust from all pumps in the feed-water
heater. The layout of the piping and the
installation of the plant was done by the
p

PUMP

placed in wooden houses and on wooden

foundations and belted to the boring or
pumping machinery the same as the steam
engines had been.

NEW

BOIL ER
PE SERVO/R

It was found, however,

that the loss from ﬁre was too great, and
at the present time the motors are mounted
on masonry foundations and enclosed in
ﬁreproof stone homes, as seen in Fig. 3.
All switching and controlling apparatus is
placed in the motor house, the only con
nection between this and the boring plat
form being a wooden belt tunnel, the open—
ing to which can be closed by an iron trap
door in the motor house.
Three-phase motors are used, taking

o F .4

Q
S TANG-PIPE
22 FTI DEEP

SM/ITCHBOA'RD
60 F7? HIGH
TE RNAT OR

RFXQ‘IEF

itimf;&::

current at 1,000 volts and having two arma

ture windings, one for starting and one for
carrying the working load. The starting
winding is of the squirrel cage type with
bare bronze rods, and the working wind

ing is of the formed coil type, with short
circuiting contacts, which are left open un
til full speed is reached, and then short
circuitcd by a switch. To avoid the possi
bility of the gases taking ﬁre from these
contacts, they are enclosed in an air-tight
case.
In boring the wells. it is found necessary
to lift the entire casing occasionally and
also to lift the entire boring apparatus from
the well. This necessitates the use of a

W11 if: F?
Wow/(S
PRESSURE

iWATER;
501'; ERS

PUMPS

$12-21";_

FIRE

FIG. 2.

of 10,000 gallons.

ARRANGEMENT OF

DEPARTMENT

MACHINERY AND PIPING

Two \Vorthington du

plex pumps are used for the pressure sys

tem, which in the case of ﬁre carries 80
pounds of pressure. In place of the old
boilers were installed two horizontal water
tube Brownell boilers of ISO-horsepower

IN

ITHACA

STATION.

Shaw-Kendall Engineering Co. of Toledo,
Ohio, which furnished the boilers, stacks,
heater and pumps and installed the engine.
Arrangement of machinery and location of

foundations was largely planned by George
W. Munson, engineer of the plant.
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A NEW CORLISS VALVE GEAR.
BY F. HARDIE JEANNIN.

The actuating mechanism consists of a
disk D held by a shaft that turns in a bear
ing secured to the engine frame, a solid link

HIS article describes a valve gear
which relates to that class of steam
engines using rotary exhaust valves,

and rotary induction valves tripped by a
suitable device and closed by means of a
dashpot.

8 to I, curve X.

One of the chief objections to the valve

speeds.

Manifestly,

then,

a
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PIPING CONNECTIONS TO THE BROWN
ELL FEED-\V ATER

great

HEATER.

E, E1 and E1 pivotally supported on the disk
D, and links F, F, and F1, which constrain
the right-hand end of E to move in a
straight line by reason of the upper end of
F1 and the right-hand end of F2 being piv
otally supported on pins that are rigidly
secured to the engine frame.
Motion is_imparted from the main shaft
to D'by the bevel gears A, B and M, N and
shaft S. The ratio of the speed of A. to
that of disk D is 2 to I, thus making the
valve actuating mechanism move but one
half as fast as the crank shaft. As D re

thing is accomplished if the speed of this

FIG. 3.

Figures on all the arcs correspond to
those on curves X and X'. The induction
valve C is now ready to admit steam to
the crank end of the cylinder, the engage
ment of the hook and block having been
made while the motion was from 7 to 8,
and the lap taken off while moving from
Each division, as 7 to 8,

or 1' to 2', represents one-half the stroke
of the piston.

gear, commonly known as the Corliss gear,
is the impossibility of running the engines
at any great rotative speed, owing to the
fact that the motion of the engaging and
tripping part of the gear prohibits a very
great rapidity of its action. Hence much is
lost in slow speed that is to be gained by a
high-speed Corliss engine.
Corliss valve gears have many advan
tages over other types of valve gear, so
that they are successful even if limited to
slow

435
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VIEW IN ENGINE AND PUMP ROOM AT

volves (in this case clockwise, as the en
ITHACA.

gine is running over) the center of the pins
in the ends of E; and E: describes the curves
X and X', respectively. The divisions I, 2,
3, etc, and 1’, 2', 3', etc., are each equal to

class of engine can be increased without
omitting any of the principles involved in
the Corliss valve gear. The object in view

one-eighth of a revolution of the disk D,

in the present design is to increase the pos

and also record the order of movement of
the two pins. When the pin in E, is going
from I to 2, the pin in B: will be going
from 1' to 2', and so on.
This back and forward motion of the
pins in E1 and E; is transmitted to the in
duction valves actuating arms I, L and ex

sible crank shaft speed of Corliss engines
without increasing the speed of' the valve
gear, and this is attained by the mechanism
shown in the accompanying drawings. Fig
ure I is a general view and part section of
the assembled valve gear upon an engine.

Exhaust valve C’ has just closed as the
motion has come to point 1', curve X', and
will continue to close until point 2' is
reached, but will commence at that point to
take lap oﬂ’, moving from 2' to 3'. \Vhen
the point 3’ is reached, the piston has moved
to the head end, and exhaust, therefore,

takes place.
Mechanism for the upper right-hand in
duction valve C is better shown by Fig. 2,
in which I is the arm carrying engaging
block Z; O is the valve arm carried by the
valve stem; V, V’ are the engaging hooks
carried upon one end of a pin which carries
the cam arm U at the other end, the pin is

pivotally supported in the lower end of
valve arm 0; R is the bell crank under con»

trol by the governor through link R' and
determines the point of eutoﬁ by moving
the ﬂat headed pin Y in the slot of cam
arm U. When the pin Y is up, the cutoff
is late, and when it is down, it is early.
On the other side of the cylinder the
dashpot is connected to the valve stem, as
shown in Fig. 3, where A _is the valve stem
secured to plate B, which has recess 1 and
hole M. To D is secured link F by Set
screw G, while E is secured in hole M by
set-screw C, and F is movable upon E.
Link H is pivotally supported upon pin D
at K, while the recess L ﬁts down over pin
E. The lower end of link H is secured to
the plunger of dashpot 1. Thus the valve
and arm B can swing both ways and at the
same time be brought back again by the
dashpot; hence, the valve will be closed

after opening in either direction.
In following a complete cycle of opera

cf/i‘id

0

tion, let the piston be at the crank end of

the cylinder; the motion is at point r and
the valve is just ready to open, which it
does from I to 3. Somewhere during the
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ASSEMBLED AND PART SECTIONAL VIEW OF VALVES AND VALVE GEAR MECHANISM.

travel from I to 3 the hook is tripped and
the valve closed by the dashpot. When the

point 3 is reached, the piston has made one.
stroke and is now at the head end of the
cylinder. Also, while the motion moves
from 1 to 3 the exhaust valve H’ is opened
and closed; it is opened at point I, and
closed at point 3. Thus admission has
taken place for the crank end and ex
haust for the head end. While the motion
is from I to 3, it is also from I' to 3’, dur
ing which time the exhaust valve C' is
closed and brought back ready to open, and
the hook and block engaged and lap taken

Examining the drawing from left to right,
there is ﬁrst a vertical section of the left-hand
induction and exhaust valves H and H’ tak—
en on a vertical plane passing through the
center line of the cylinder. Next is the right
hand induction and exhaust valve C and C'
in elevation, showing this part of the valve
mechanism complete, except the dashpot and
mechanism, which is to be suitably connect—
ed to the valve stem on the other side of the
cylinder. Next in order to the right is the
valve actuating mechanism and main shaft.

haust valve actuating arms I', L' by links
G, G' and I, 1’. Arm 1 is in a plane back
of that for I’. The piston is at the crank
end of the stroke. The valve H' is just
ready to open and will continue to open un
til point 3 in curve X is reached. Valve
H has closed some time previous to the pis
ton arriving at the crank end of its stroke,
by reason of the engaging hook having been
tripped and the valve closed by the dashpot,
which occurred between points 7' and 1',
curve X’.

OR for induction valve H. The exhaust
valve C’ closes from I' to 2' and opens
from 2’ to 3', while for the induction valve
H engagement is made from 1' to 2', or
rather at 2', and the lap of the valve taken

oﬁ from 2’ to 3'.
The piston is now at the head'end of
the cylinder and the motion at points 3 and
3', at which points the induction valve C

is still idle. the induction valve H has lap
removed and is ready to open, exhaust
valve C' is just ready to open, and exhaust

436
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valve H’ is just closing. Still following
the operation for one cycle, the motion is
from 3 to 4, when the hook and bloek for
induction valve C engage, the exhaust valve
H' has full lap and the piston is at one-half
stroke. And the motion continues from 4
to 5, when the lap for induction valve C

is removed and the valve is ready to open.
The lap of exhaust valve H' is also re
moved at_point 5 and is ready to open.
Also the motion is from 3' to 5', when in
duction valve H is opened, and somewhere

between 3' and 5' is tripped and shut by the

ENGINEER.

JULY I, I905.

again at the crank end of the cylinder; also
from 7' to 1’ the induction valve H opens
and disengagement again occurs somewhere

NOTES ON THE SETTING OF HORI
ZONTAL TUBULAR BOILERS.
ItY E. FAWCETT.

between 7' and I’ and the valve is closed

(A paper presented before the Ohio Socie
ty of Mechanical, Electrical and Steam
Engineers.)
.HATveconomy of fuel and greater
T steaming capacity of boilers can be
obtained by giving careful attention
to little details in setting and in the brick
work, is oftentimes overlooked by the erect—
ing or superintending engineer. Not one

by the dashpot. Exhaust valve C’ is opened
full and closed again at I', at which point
the piston is again at the crank end, the
crank having made two revolutions and the
valve gear passed through one cycle.
It is to be noticed that the functions of
the motion are so related that altering the
motion for one incidentally alters the others
pr0perly. For instance, by advancing to

bricklayer in ten understands the necessity

of making joints in boiler walls air tight.
It is asserted that the high economy of the
internally ﬁred marine boiler is due to the
exclusion of cold air from the hot plates,

the outside being well protected. I have
known of many instances in which the efﬁ—
ciency of a boiler has been greatly in
creased by properly attending to the many
little points that should receive attention.
One instance may be cited, in which the
engineer called the attention of the super
intendent to certain cracks in the botler
walls. The superintendent argued that a
few cracks would not make much differ—
ence.
When the boiler inspector came
round he sustained the claims made by the
engineer that the cracks would make con
siderable difference in the results. Finally
the superintendent agreed to make a test.
The boiler was run one week just as it

FIG. 2.

VALVE GEAR MECHANISM IN DETAIL.

dashpot, and the exhaust valve C’ is opened
full. The piston is again at the crank end,
the crank having made one revolution and
the valve gear but one-half revolution, or

one-half cycle.
Proceeding from 5 to 7, the induction
valve C is again opened, but in the other
direction, and disengagement again having

1

disk D, the lead all around is at once af
fected.

This merely serves to show the econonucal

Another important feature is the slow
motion while the valves are closed from
points 7 to I and 3 to 5 on curve X, and
I' to 3' and 5' to 7' on curve X', and the
very rapid motion during opening from I
to 3 and 5 to 7 on curve X and 3' to 5' and

7' to 1' on curve X’. These divisions rep
resent each one entire stroke of the piston.
IN COMPLIANCE WITH A REQUEST of the

FIG. 3.

THE DASHPOT AND ITS CONNECTION
TO THE VALVE STEM.

taken place somewhere between 5 and 7,

the valve is closed by the dashpot as before.
Also from 5' to 6' the hook and block of in
duction valve H become engaged and lap is
taken off from 6' to 7', and the exhaust
valve 6" is closed from 5' to 6', and lap
taken off from 6' to 7'. the piston being
again at the head end of the cylinder.
From 7 to S the block and hook for in

duction valve C meet and lap is taken off
from 8 to I, at which time the piston is

was, and the coal weighed. Then the walls
and settings were ﬁtted up in good condi
tion and another test made for one week.
They found that by repairing the settings
they had reduced the weight of coal burned
by several tons, while doing the same “ork.

ofﬁce of the commissary general, at Wash
ington, Captain M. S. Murray, of Fort
Reilly, Kansas, has experimented with the
ﬁreless stoves or hay boxes recently de
scribed in the Consular Reports and has
presented a preliminary report of results.
Captain Murray states that rice boiled for
5 minutes and then put in the hay box
for 2 hours and I5 minutes was perfectly
done. A stew made of fresh meat, pota
toes and onions boiled 6 minutes and placed
in the hay box for 2 hours was found
thoroughly cooked, and macaroni boiled 6
minutes and left in the ﬁreless stove for
an hour and a half was somewhat over
done. On a second trial macaroni boiled
5 minutes and left in the hay box for I
hour and 10 minutes was found perfectly
cooked. Beans were soaked over night,
the water drained off in the morning and
the beans then placed in a jar with bacon
and seasoning. They were boiled 6 min
utes and left in the hay box for 2 hours
at the end of which time they were found
fully cooked.
\VIRELEss TELEGRAPIIY from moving
trains has been tried recently by the Chi
cago & Alton Railroad.

side of the question.
In summing up, I shall submit a few
points to be considered in boiler settings:
I. A good substantial foundation should
be provided upon which to start the brick
work.
2. The boiler should be hung from, or
supported by, an iron structure or frame
work independent of the brickwork; and
the latter strengthened by a suFﬁcient num
ber of buckstays and rods to prevent the
cracking of walls by expansion. A small
dead-air space, also, should be provided in
the walls.
3. Grates should not be too wide or too
long, just enough surface being provided to
properly burn the required amount of coal.
Grates should be not less than 24 to 28

inches below the boiler, and the bridgewall
made just high enough to properly retain
the coal.
4. A small combustion chamber 30
inches wide should be built back of the
bridgewall; beyond that the space should
be ﬁlled in and paved with ﬁrebrick, and
the ﬂoor sloped up to 10 or 12 inches of the
b011er at the rear end. The rear wall
should be not less than from 24 to 30 inches
from the end of the boiler, so as to allow

sufﬁcient space for smoke to return through
tubes or lines, also to provide ample space
in which to work when making repairs.
5. Walls should be built 4 or 5 inches
from the sides of the shell and carried well

up before closing in on the boiler, then a
layer of brick carried over the top of the
boiler and well plastered over. The side
walls of the furnace should be made of
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good

ﬁrebrick,

with

several

courses

of

headers.
6. Ashpits should be deep, and much
larger than they are usually made in prac
tice. Larger pits will give better results.
Furnace and ashpit doors should ﬁt air
tight, and a good damper provided in the.
uptake at the front of the boiler. The lat—
ter greatly assists in managing the ﬁre,
thus rendering the ﬁring less difﬁcult.
There are many other small points
which the practical observer will ﬁnd often—
times will aid in obtaining greater economy.
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watt \Vestinghouse-Parsons turbo-gener
ator. The results from these tests are
shown in the accompanying curve which
was plotted from ﬁgures given in the paper.
Prof. Bull mentioned the advantages of
the use of superheat in turbines, due to the

absence of difficulty of lubrication and
trouble from cylinder expansion. He stated
that tests indicate that there is an economy
of about I per cent for every 8 degrees
of superheat.

TION
CONSUMP
T5
EAM
_i,,

‘.-

s,

_

DEVELOPMENT OF THE STEAM
TURBINE.
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BY STORM BULL.

(Abstract of a paper presented before
the Western Society of Engineers.)
ROFESSOR BULL took up the his
P tory of the steam turbine referring
brieﬂy to the early crude attempts

I5
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200
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LOAD W KILO WATTS

500

and somewhat more at length to the more

including bench space, drawer and small
tools, such as hammers, chisels, ﬁles, etc.,

used at that bench and belonging to the
company. When any tools were required
around that bench, it was the duty of the

foreman to give the stock-keeper a requisi
tion for just what he required. On the
requisition was noted the number, M-10,
and the additional number ofjust such tools
as were needed. The stock-keeper had at
each bin a card of inventory, on the left
hand side of which were the quantities that
were put into the bin and the date re
ceived, and on the right hand side of the
card were noted the quantities, machine
number and date of everything given out.
This enabled him at all times to know just
what he had in stock and when to order. If
the requisition was for material, or labor
for repairs about the plant, the requisition
came back to me.
For example, the man on machine M-l
had to have a new drive belt. I-Iis foreman
would make out a requisition for one upper

TEST OF A 400-KILOWATT \VESTINGHOUSE PAR

modern development of the apparatus. He
showed a large number of lantern slides
giving the different forms of turbine of
American and foreign construction and the
different ways in which the velocity and
pressure principles had been applied.
In classifying turbines, Prof. Bull ob—
jected to the ordinary designation as action
and reaction turbines and preferred to
classify them as velocity and pressure
wheels, the former being those in which

the expansion takes place entirely in the
nozzle and the action in the turbine wheel
proper is entirely one of reduction of
velocity by change of direction of the ﬂow
of the steam. The second class, the pres

drive belt, M-I.
SON'S TURBINE GENERATING

SET.

Increase in economy by the use of high
vacuum in the ease of the turbine is ex
plained by the fact that there are no
troubles from initial condensation so that
the use of a very low back pressure does
not increase the amount of such condensa
tion as is the case in the reciprocating en
gine. In the latter form, increase of vacuum
increases the amount of initial condensation
so that there is a certain limit beyond

ness, and marked poor.

which it does not pay to go.

many dollars to the company.

—40*—'——

sure turbines, are those in which the steam

DAILY INVENTORY IN LARGE
PLANTS.

expands during its passage through the
wheels and guide blades, thus losing in
pressure while it is giving up energy. There

(A paper presented before the Ohio Society

BY J. L. BUTLER.

of Mechanical, Electrical and Steam En
is, of course, the form of turbine which

is a combination of pressure and velocity
types.

Among velocity turbines were classed the
Curtis, the De Laval, the Rateau, and in

the pressure type were classed the Parsons
and the Riedler—Stumpf.
As reasons for the introduction of the

steam turbine were given ﬁrst, that the idea
was really an old one and only needed to
be given practical form; second, that the
reciprocating engine had apparently reached
the highest perfection that it was possible
to give it; third, that the rotary motion
of the turbine avoided the irregularities
due to the impulse action of the steam in
the reciprocating engine and thus did away
with heavy ﬂywheels; fourth, that the tur
bine Occupied less space than the reciprocat—
ing engine for a given power on account of
its high speed. Prof. Bull did not give
great economy as a reason for the rapid
introduction of the turbine, since, as
he stated, according to his best knowl
edge the present status scems to be
that,
for
the
most
favorable
load,
the reciprocating engine seems to have

a slight lead, whereas for a variable load,
as is most frequent in electric lighting and
traction plans, the opposite is probably the
case.
Data were given from a large number
of turbine tests, among them a series re
cently made by Prof. Bull on a 4oo-kilo

I immediately turned to

my book of descriptions and found the belt
to be of a certain length, width and thick

gineers.)
PON request I will explain a system
U I introduced while mechanical engi
neer of a certain rolling mill plant.
This system might well be termed a daily
inventory, as far as the plant and equip
ment were concerned. It enabled one to tell
at a moment’s notice just what every ma
chine, building, pipe line, sewer or switch
had cost for repairs, and the condition it
was in at that time; it also enabled the
stockkeeper to know the exact condition of
his stock.
To start with, I took a complete inven

I at once gave the

repair department a requisition for a new
belt of the exact size, with orders to put it

on either at the noon hour or after quitting
time, for in this instance I knew it was a

case either of paying one man for 2 or 3
hours’ time for cleaning up and repairing
his machine or shutting down the engine
and losing the labor of possibly 200 men
for 30 minutes, which would mean a loss of

After getting the foregoing scheme into
operation, I next located, by means of
numbers, the places for loading and unload
ing cars and wagons, so as to enable the
shipping and receiving clerks to give in
structions as to where they wished each car
and wagon to load and unload, thus saving
them valuable time, which otherwise would
be lost in running about the yards.
This completed, I next paid my atten
tion to our rolls. It was impossible at that
time to tell at a moment’s notice just what
sizes of material we were in readiness to
roll, because the roll-turner had been in the

habit of getting orders from the mill fore
man; for instance, that he wanted to run so

many heats of %-inch round (rush order).
The roll-turner alone knew that he had
just redressed a set of 44-inch rolls for an
order of I3/I6-inch round, and, while there

tory of my entire plant, making a record in
a suitable book of the exact condition of

was another Mi-inch pass in a set of rolls

each building, switch, sewer, engine, boil
er, machine, pipe line, bench, vise, etc.

of %-inch rolls, which were on the shop
floor, and redress them. He might have to
get a set of rolls for a %-ineh round ready
in a day or two. but as his work was done
by the piece system he was not interested

This inventory also included the small
tools belonging to each of the various ma
chines. At the same time I gave each ma
chine and “tool a letter and number, the
letter designating the department to which
it belonged, and the number the machine.

After having my machines, etc., lettered
and numbered, and my descriptions com
pleted, I made out a card for each and

ﬁled them by letter or departments. Every
day the time cards of the repair depart
ment were handed to me and in a few
minutes I had charged to each machine or
building the time and material used.
For instance, suppose M-Io was a vise,

in the yard, it was much easier to take a set

in this feature; he must look out for the

roll turner ﬁrst; company next.
Then I numbered the rolls in sets and
made note of the passes on them at that

time, and thereafter had all rolls turned by
orders designating just what set of rolls to
redress.

Shortly after this, having put in every
minute possible, and thinking I had every
thing in ﬁne shape, and could take it easier,

I was confronted with a breakdown on our
squeezer. When I tried to locate a large
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pattern, which I was informed had been
made for a similar break some 6 years be
fore, it was impossible to ﬁnd it. There
fore it was necessary to work night and
day to get a new pattern and casting.
Having ﬁnished the pattern, I accom
panied it to the foundry, in order to hurry
the work along, as it was causing a shut
down of the plant for 3 or 4 days at best. I
explained my trouble to the foundry fore
man, who looked at the pattern and said,
“We have one of your patterns just like
that up in the trusses of our pattern loft."
This nearly took my breath, but what I

said when my breath returned had best not
be written. I went at once to the foundry
ofﬁce with a determination to know why,
after doing work for our company for so
many years, they should be so slack and put
us to so much expense. After listening
very quietly until I had relieved myself, the
gentleman in charge remarked: “Why
should we be held responsible for lack of
system by your company ?”
In reference to my patterns and loft, I

at once remodeled the loft by building pat
tern racks, with alleys between them. I
then lettered the ends of the racks, start
ing with A, B, etc., and numbered the
shelves from top to bottom. Then I re
numbered all patterns, giving each piece
of a pattern the same number, and made
places for them on the shelf, giving the
space occupied the same number.

I made

out a card for each pattern, giving a
complete description of the pattern, what
it was for, and how many loose pieces and
core boxes belonged with it. I also made
a diagram of the loft, showing the location

of each pattern. I was then in position to
say to a perfect stranger: “Take this key,
go to the pattern loft and on rack A, shelf
No. 2, you will ﬁnd pattern No. 56, also
three loose pieces and-four core boxes all
numbered alike. Take them to the foun
dry and do not leave them until the man
in the office signs this receiving blank.
Then bring this blank to me.” Then I felt
sure that the foundry had received the re
quired pattern and would return it with the
casting. The blank reads as follows:

We have received your Pattern
No. —, consisting of —— number of
loose pieces, and — core boxes, and
will return them with castings or
hold ourselves liable to you for any
loss by not returning same.
Signed
Having completed my system, it was
only a short job every morning to go over
the time cards of the repair department
and the requisitions returned by the stock
clerk, and enter them on my cards. I was
then ready at all times to know just where
every penny that was spent on maintenance

of plant went to, what the condition of my
plant was at all times, and what repairs
were liable to be needed in the near future.
Later on, the latter feature proved of great
value, for the plant was almost completely
destroyed by ﬁre. With the help of my rec
ords we were enabled to settle with the in
surance adjusters, a loss of about $125,000,
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CHEMISTRY FOR ENGINEERS—VI.
BY GEORGE W. HAVLIN.

N THE preceding article there is given a
table of elements comprising all those
that are of sufﬁcient importance to the
engineer and mechanic in general to justify
their being discussed under the heading of
Chemistry for Engineers.
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black has the power of deodorizing, and of
decoloring solutions of organic substances,
through the afﬁnity it seems to possess for
gases and coloring matters.

It is used ex

I

These elements are, with perhaps the

exception of two or three, of the greatest
commercial importance. The various metals
and their alloys are to be found in the
make-up of the apparatus that falls under
the care of the engineer, while the metal
loids, or non-metallic elements, enter into
combinations that are either beneﬁcial or
'
detrimental to boilers, steam and water pip
ing, pumps, furnaces, etc., an example of

the latter being found in carbonate of cal
cium, carbonate of magnesia, sulphate of
calcium, and other lime and magnesia com
pounds that form boiler scale, while, on the
other hand, caustic soda furnishes an excel
lent instance of a chemical compound ex
emplifying the former, it being, when prop
erly used, of great value in removing the
scale formed by calcium compounds.
It is the intention of the writer to give
in this and succeeding articles an exposi
tion of the nature and properties of the
elements most commonly met with in the
power plant and of the chemical reactions
that take place between them in a manner
that may be readily understood by the en
gineer and power plant man who have
never had the advantage of a course in
chemistry. Carbon and combustion will be
the ﬁrst subject discussed, as the burning
of various kinds of fuels—coal, wood, oil,
peat, etc—in an economical manner is some

thing that interests every person connected
with the operation of a power plant or
factory, engineer and owner alike.
CARBON AND COMBUSTION.

Carbon is one of the most common and
widely distributed of all the elements known
to man, and is the one upon which we are
almost totally dependent for our fuel sup
ply. Coal is found in every quarter of the
globe, in strata varying from a few inches
to hundreds of feet in thickness, being de
rived from the vast forests that covered
the earth in the Carboniferous period. It
occurs as bituminous coal, this being the
greater portion of the organic matter that
has been charred or carbonized by heat and
altered by the pressure to which it was un

doubtedly subjected; also as anthracite, in
which all the volatile constituents of the
coal have been driven off by heat, leaving

the major portion of the carbon in an al-‘
most pure state, except for the potassium,
calcium and other non-volatile compounds
that are found in the ash of wood and coal.
Carbon exists in three allotropic forms
or modiﬁcations, viz., charcoal or coal,
graphite, plumbago or black lead, as it is
variously termed, and in the crystallized

form, as the diamond, being in the latter
form of almost absolute purlty. Soot and
black has the power of deodorizing, and of

tensively in the reﬁning of sugar, gelatine
and many other substances, as well as in

the construction of water ﬁlters, and is al
most indispensable to the chemist for the
purpose of purifying and decoloring alka
loids and others products of the laboratory.
Large quantities of charcoal are used in
the manufacture of gunpowder and in ﬁre
works.
Gra'phite is too well known to require
any detailed description of its physical prop
erties. It is an almost pure variety of
carbon, usually, the best graphite contain
ing but a small trace of iron. It is some
times, although rarely, found crystallized.
Graphite is of great utility as a lubricant, a
vast amount of it being used in the manu
facture of lead pencils, crucibles, graphite
paint, and many other things.
Carbon in the form of a diamond is one
of the hardest substances known. Glass can
be readily cut by it, and black diamonds,
which are diamonds that are worthless as
jewels on account of their discoloration, are
used in the construction of diamond drills,
for boring in rock. Carborundum, which is
about on a par with diamond as regards

hardness, is now displacing diamond to a
great extent for that purpose.
This element is, as will be seen by
consulting the table, quadrivalent or capa
ble of combining with four atoms of an
univalent element, two of a bivalent ele
ment, and so on, thus entering into the

composition of a large number of com
pounds, both organic and inorganic. In
deed, it may be said that organic chemistry
is the chemistry of carbon compounds, the
combinations of carbon with hydrogen, or
hydrocarbons as they are called, alone con
stitute a very large percentage of the com
pounds that fall under the heading of
organic chemistry, while the derivatives of
the hydrocarbons, the alcohols, the organic
acids and their salts, etc., are well nigh end

less in number.
Atomic weight of carbon is 12; that is
to say, it can and does combine with other
elements in the proportion of 12 parts by
weight. Take carbon dioxide for example,
C01. This formula denotes that one atom
of carbon is united with two atoms of oxy
gen, the atomic weight of which is I6; con

sequently. the molecule of carbon dioxide
contains 12+32:44. Therefore, in 44
parts of carbon dioxide by weight, there are
12 parts of carbon. Carbon is quadrivalent
in its combining powers, as a usual thing,
although it is sometimes bivalent apparently,
as in the case of carbon monoxide CO.
This gas can, however, take up an addi

tional atom of oxygen to form carbon diox
ide C 0:, but cannot take up more than that.
To avom saonrsumo BELTS, a device
used by one ﬁrm is to cut them about 1
foot too short when ﬁrst applied. As the
belt stretches, the slack piece which is
introduced between the ends, is taken out

in less than a day's time and without any
trouble whatever.

carbon in a ﬁnely divided state. Boneblack,
or as it is sometimes termed, ivoryblack, is
a form of carbon obtained by the calcina
tion or destructive distillation of bones.

STEEL rumo wuuz has a tensile strength
of 300,000 pounds per square inch or over.

The physical properties of the three forms

and ‘a shorter one put in so that the belt
is always kept tight, yet it is unnecessary
to cut off the ends of the belt and punch
new holes each time that the slack has to

differ widely.

be taken up.

Carbon as charcoal or bone
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COMBUSTION ENGINES.
A NEW FIVE-CYLINDER GASOLINE
ENGINE.
HIS engine, while not manufactured
for commercial use, has a number
of novel features which entitle it
to careful consideration and which are well
worth the attention of gasoline engine man
ufacturers. It has been designed and built
by Hermon Dock of Broad and Poplar
streets, Philadelphia, who is a successful

inventor, and, having achieved independ
ence by his inventions, now follows his
vocation of mechanical engineer for the
pleasure which he derives from it.
The ﬁgure shows the exhaust valve gear
side of the engine and gives an idea of
the compactness and symmetry of the de
sign. The engine is 2 feet 8 inches in
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at present available, as the patent for this
device has not yet been secured.
Main bearings are made after the
fashion of the bearings for the propeller
shafts of steamboats. The caps are brass,
but the bottom half which takes the thrust
is made of Lignum Vitze blocks placed
close

together and

set

with the end of

the grain to take the wear. This gives air
space around the blocks and makes a hear
ing which requires but little oil and has
small friction. Mr. Dock is conﬁdent of the
wearing quality of this style of bearing,
which is the only point which can be urged
against it.
The crank shaft has the cranks at 72 de
grees apart, and was forged in one piece
by the Standard Connecting Rod C0. of
Beaver Falls, Pa. It is made of the ﬁnest
steel, 2 inches in diameter, with bearings

between each cylinder.
Fit

engine and air under 75 pounds' pressure
is furnished by an air pump placed for
ward of the water jacket of the ﬁrst cylin
der. The vaporizer is of the ﬂoat feed
type, so arranged that air rushing in carries
the gasoline with it, but cannot back up,

on account of a check valve in the pipe.
At 200 revolutions and running on a light
foundation

2

feet

from the‘ﬂoon

+

A SUCTION GAS PRODUCER OF IM
PROVED DESIGN.
NE of the principal subjects of the
day among engineers and power
users is the suction gas producer
plant, which with its closeness of regula
tion, durability and reliability of service
will easily rank with the best of steam
0

plants.

‘ "ii i iil

about

the engine, which weighs 1,200 pounds, had
a slight weaving motion. This stopped en
tirely at 30 revolutions and over and the
engine ran practically without vibration.

Fairbanks, Morse 8! Co., of Chi

cago, one of the oldest and largest of gas
engine builders, has given its attention for
some time to this subject, and has recently
perfected one of the rr'tost modern and up
to-date plants of its kind.
From the sectional view of Fig. I, an
idea of the arrangement and general de
sign of the plant will be obtained. The ap
paratus consists of a generator or producer
in which the gas is made, a vaporizer which
furnishes a small quantity of steam at at
mospheric pressure, a scrubber or cooler
through which the gas is passed after leav
ing the generator, and a gas tank in which
a supply of gas is retained, and in which
more or less moisture carried over with

l

the gas is separated.

EXHAUST SIDE OF DOCK GASOLINE ENGINE.

height, 5 feet 2 inches in length and 22
inches wide. It has ﬁve cylinders, each 5
inches in diameter, and 8-inch stroke; each

cylinder is separate and is cast integral
with a water jacket, the heads being sep—
arate and secured to the cylinders by stud
bolts. Lugs are cast on the sides of the
cylinders, and where each cylinder joins its
neighbor these lugs are planed toa square
tongucd joint, so that the ﬁve cylinders are
drawn tightly together by the nuts on the
supporting column.
Cylinders, cylinder
heads and valve chambers are all water
jacketed, the water being circulated by a
rotary pump driven from the cam shaft.
Connecting rods are of steel, bored hol
low, and with crankpin brasses of the ma
rine type. Oiling of the crankpin is ac‘
complished by an annular hollow cup about
halfway down the connecting rod, which
can be seen in the ﬁgure. This cup is
carefully turned and drilled into the center
of the connecting rod, a wick being pro
vided on each side of the rod to catch the
oil which drips from the cylinders. The
cylinders have extensions on the points
where the rod comes nearest them, so that
the oil will ﬂow around to these points and
thus be delivered to the cup on the con
necting rod. The pistons are of the trunk
type, and to connect the rod to the piston
a novel method is used, but details are not

Valves are operated mechanically and
located on opposite sides of the cylinders.
valve heads being large enough to allow
the cylinders to be ﬁlled and exhausted
without wire drawing or choking. Cam
shafts are placed directly under the valve
stems,

so

that

the

thrust

to

open

the

valves is in a straight line. The lifting de
vice is so dcsigned that there is no slide
thrust and a rocker arm is used in place
of the usual slide block.
For starting and reversing, it was the
intention to equip the engine with special
valves to use compressed air, but this was
abandoned, and a reversing gear of new
design has been installed instead.
Mr.

Dock reasoned that the small amount of
backing, as compared with going ahead,
did not warrant the complication of a full
reversing gear, and felt also that a gas
engine which tried to run in only one
direction was surer of success than one
which was intended to reverse. Ignition is
by means of a jump spark, a single coil
being used for all ﬁve cylinders, with a
circuit breaker at the top of the after cylin
der, driven by a vertical shaft.
For starting the engine, compressed air
is admitted ahead of the gasoline in the
vaporizer, entering the cylinder through
the ordinary atmospheric valve. Thus no
additional air valve is needed to start the

Fuel is fed into the generator through
a h0pper, placed on top as shown in Fig.
I, and to prevent the admission of much
air when feeding the fuel, the hopper is pro
vided with two lids. The upper one is
closed after the fuel has entered the hopper,
and the lower one then allows the coal
to enter the magazine of the generator.

Anthracite coal, coke or charcoal may be
used for fuel, and numerous pokcholes are
provided so that even an inferior grade of
fuel may be used. Much attention has
been given to the doors and arrangement of
the grates, which are of simple construc

tion, so that a section of the grate can be
easily replaced or changed, even while the
apparatus is in operation. A blower with
incased gearing is provided for kindling the
ﬁre, and this is operated by a hand crank,
which is adjustable and can be run on long
or short leverage to suit the operator.
At the top of the generator shell is the
vaporizer, which is provided with passages
of unusually large area, so that there is no

chance of it clogging up from lime in the
water. The intake air, which passes over
the vaporizer, is drawn in through a swing
check valve, so that gas cannot escape to

the engine room, if a pressure should de
velop in the generator.
Between the generator and the scrubber

is a peculiar bypass valve, which is used,
when the apparatus is lying idle, for open
ing communication between the generator
and the atmosphere. The vent when blowing is effected by the same valve. \Vlien
the ﬁre is to be livened up or kindled, this
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valve is then thrown into operation, so that
it will close all connection to the atmos
phere, and establish communication to the
scrubber. The construction of the valve
is such that it affords a safety valve action
on the generator, so if there is any accumu
lation of pressure in the generator, it will
raise the valve, and open communication to
'
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the atmosphere.

suction between the top of the vaporizer and
the bottom of the generator. Some air is
taken in, which passes from the vaporizer
through a pipe, and down below the ﬁre, so
that steam is introduced with the air.
By the suction of the engine air and
steam is drawn up through the incandescent
bed of fuel, thereby causing an incomplete
combustion. The steam is decomposed,

The scrubber contains a grate. and
above this grate the shell is usually ﬁlled
with coke of pieces about the size of an

oxygen, together with the oxygen from
the air, combines with the fuel to form

forming free hydrogen and oxygen.

This

It is advisable to have the coal clean and
free from dust.
\Vhen charcoal is used, there is no ten

dency to clinker whatsoever, but there is a
slight tendency to form a tar, which will
tend to gum the valve. In large plants a
puriﬁer is used. The amount of tar and
byproduct varies considerably with the dif
ferent kinds of charcoal, less tar being
present when the charcoal is made from
hard wood.
In the accompanying table a clear idea
as to the economy of a suction gas pro

ducer plant may be obtained, the cost of
operating the producer plant being based on

COMPARATIVE COST OF GAB POWER.
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the assumption that 1% pounds of coal are
used per horsepower-hour.

°£ .

22

THE QUESTION OF THE GAS TUR—
BINE.
In the Engineering magazine, Prof. S.
A. Reeve, writing on this subject, points

...1.875. .

out that the gas turbine must work on the
Brayton

egg. The coke is kept'wet by a water
spray at the top, sufﬁcient water being used
to keep the scrubber quite cool. The
amount of water estimated for the scrub-,

carbon—monoxide. The resulting gas, there
fore, should be composed of carbon-monox
ide and hydrogen, together with nitrogen
from the air and some carbon-dioxide.

her and the vaporizer is about 3 gallons

\Vith hard coal the operation of the

per horsepower-hour, so that it is of some
slight advantage to use the overﬂow water
from the engine cylinder to supply the
vaporizer. With small plants this does not
make much difference, but with large plants
the water consumption would be reduced
considerably by such a connection.

plant is very simple. It is not necessary
to feed it more often than once an hour,

and the ashes may be raked out at about
the same time, or at longer intervals. The
successful operation of the plant, however,
depends almost entirely on the condition of
the ﬁre in the generator. With hard coal.

or Joule

cycle

rather than the

Otto; that there is no thermodynamic rea
son why the gas turbine should not be a
success; but that the obstacles in the way

of the gas turbine lie in two directions, viz,
in the necessity of starting from very high
initial temperature for expensive working
and in the difﬁculty of compressing the gas
to the high pressure needed to get high
temperature.

A temperature of over 4,000

degrees is needed for good efﬁciency in
order to get high velocity of the gas mole
cules on account of their small mass.
Prof. Reeve suggests that this high in

there is a slight tendency to the formation
of clinkers, but the apparatus is arranged so

itial energy of the working ﬂuid may be
secured by injecting into the hot gas a
quantity of water which will give mole
cules of steam and gas combined having
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FAIRBANKS, MORSE SUCTION GAS PRODUCER, 2! HORSEPOWER.

Operation of the plant is as follows:
After the ﬁre is kindled and the coal be
comes thoroughly ignited, the magazine is
ﬁlled with fresh coal and the engine is
started by means of compressed air, which
has previously been stored for that pur
pose. As soon as the suction of the engine
is felt in the generator, gas is produced.
There is an air tight connection between
the engine and generator outlet, also an air

that these can be easily removed, if the
attendant pays proper attention to his
ﬁre. Experience has shown that there is
a considerable difference between the vari
ous grades of coal taken from different
mines.

It is, therefore, advisable to use

the coals which are most free from clink
ers. The proper size of coal is what is
known as pea coal. Chestnut coal will work
equally well, but is usually more expensive.

EXTERIOR VIEW OF A ISO-HORSEPOWER
PRODUCER PLANT.

considerable mass and therefore not need
ing so great velocity (in other words, not

requiring so high temperature) in order
to have a high initial energy.
Prof. Reeve believes that the gas tur
bine is a machine immediately practicable
both thermodynamically and mechanically,
the great difﬁculty being the question of
compression, and he believes that the dif
ﬁculty in this direction will be solved.
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THE ORGANIZATION OF WORKING
FORCES IN LARGE POWER
HOUSES.
BY W. P. HANCOCK.

(A paper read before the National Electric
Light Association.)
S this paper will deal with the matter

A

of organization of working forces in

large power houses, we will assume
that we have approved of economical ap
paratus on both the steam and electrical
ends of the system; that being true, it
would seem that if we added an organiza
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and whether he plans the work of his sys
tem and passes his orders to his ﬁrst as
sistant, to be passed by him down the line,
in such a way as to avoid the bad compli
cations caused by conflicting orders given

He will regret that decision for a long
time to come, for then and there the man
in the ranks practically becomes licensed to
disobey his superior next above him, and
that fact is very soon known among the
men in his and other lines of work on the
steam system; the watch engineer is there
after ignored to a degree by the men over
whom he is in charge.

by himself and his ﬁrst assistant to a watch

engineer, perhaps to others of his organ
ization.
We can see whether he has favorites
among his men by reason of earlier ac~
quaintance with them; if he has and it is
apparent, we know there is trouble ahead.
We can see what his inclination is when
the load is going at the beginning of the

It is the business, and a valuable part

of the business, of the chief engineer to ad
minister in such cases in a manner that
is just to all concerned, from the interests
of his employer down to the interest of

tion to operate such a system so that the

best results would be obtained from the
complete plant, we should ﬁnd our gener
ating cost per kilowatt-hour satisfactory.
As there are companies whose generat
ing accounts are not identical with ours in
Boston, with reference to the charges
placed under the head of “Generating.” 1
will mention here that I shall deal with a

summer and the pay roll will stand a re

the man who was disobedient, and also in

duction, not in the rate of wages but in
the number of men employed. We can see
whether or not he has the “hustle and push"
to put the system on its feet and keep it

such a manner as will preserve the dignity
of his position and, at the same time, by

reason of just decisions, retain the respect
of his total organization. He should ad
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department that contemplates the expense

of operation, also the repairs and renewals
of all steam and electrical machinery and
apparatus, including storage batteries, nec
essary to generate and deliver to the buses
and switchboards the output of the gener
ating system, the necessary distribution
from substations, and including, of course,
all labor, from the head of a department to
the errand boy on the office end, from the
chief engineer to the coal passers on the
steam end, from the chief operator to the
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cleaners on the electrical end, also the bat

tery engineer, his assistants and workmen;
and when the total charges are made at
the end of the month, and are divided by
the kilowatts generated, we shall have the
legitimate generating cost per kilowatt, so
far as an organization for that purpose is
concerned. There may be other charges
made against the department, but they are
not made by reason of being directly con
nected with that portion of the total sys
tem. It may be well to say at this time that
the Boston Edison generating department
organization is made up as shown on the
'diagram.
~
Having seen what the organization
seems like on paper, we will follow down
the line, beginning with the
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DIVISION.

For the steam system, the chief engi
neer is, of course, totally responsible to the

head of the department, or his representa
tive, for the good and economical operation
of that system; and in order to be able to
assume that responsibility in a manner fa
vorable to the company’s interest, and with

success for himself, he must have among
his various accomplishments a few which
I will mention, and which I claim are ex—
tremely important.

We will assume that he came to us with
the necessary license, that he has had a
good and varied experience with steam en
gines and auxiliaries and is a ﬁrst-class me
chanic. Perhaps we know him by reason
of his having been employed on a nearby
system for some time, and, if this be the
case, we have had the opportunity to see
what kind of an organizer he is, what his
judgment is in the hiring of men, whether
he has the ability to maintain discipline
among his men and takes an interest in
knowing whether or not it is maintained,

DIAGRAM

SHOWING

there, without having to be reminded that
it is for that purpose that he is drawing
his salary; also if he takes a keen interest
in matters to such a degree that, if he

doesn’t hear from certain items in his sys—
tem, he will go after such items and not
take it for granted that they are all right
or he would have heard from them.
If arguments arise between any of the
men and their superiors, does he act abso

lutely on his best judgment, or does he al
low it to be warped because the man who
is in trouble with his watch engineer is an
old man on the system, and he thinks that
man can not do wrong? If he does favor
the man at such a time and the man has
done something irregular he will make the
mistake of all his time on that system, with
reference to discipline and organization.

ORGANIZATION

OF

EMPLOYES.

minister justice without fear or favor, and
while the way may be rough for a while
it will assuredly smooth itself in due sea
son; and what could be more satisfactory

to the head of the steam division than the
positive assurance that his assistants and men

were working in harmony for their own in
terest, for his interest and for the interest
of their employers?
I claim that if the head of a steam di
vision has not the ability to take care of
these matters on these lines, the organiza
tion will be far from satisfactory from the
standpoint of good service and economy.
FIRST ASSISTANT zucmm.
He is in immediate charge of the en
gine-room and directs all of the work from
orders given him by the chief engineer.
As he, of course, cannot be on watch more
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than the regular hours, unless in case of

emergency, the orders are transmitted by
him to the watch engineers, and in absence
of the chief engineer these men have, in

their consecutive order, absolute control
over every piece of steam apparatus and
the appurtenances thereto, from the ends
of the crank shafts to the outer end of the
circulating water intake, including all labor
incident to steam operation.
This ﬁrst assistant and his watch en
gineers 'are busy men.

I say "busy," be

cause, if they are not, they are in the wrong
place, for on these men we place secondar
ily the responsibility for the steam appara~
tus and its operation. The ﬁrst assistant is
especially held responsible for economy of
operation, both in labor and material, of the

steam system. He must notice and report
to his chief any repairs needed, whether
large or small, whether it be the keying of
cranks or wrists, opening of cylinders, ad
justment of pistons, packing leaky valves
or glands, leaky steam lines, whether'they
be mains or drips; must look after the
water lines; the proper'working of the air
and circulating pumps; the condensers and
canals; the undue consumption of cylinder
or engine oil and waste; the oil system,
and also, incidentally (although he has a
watch engineer in charge under him), must
notice and criticize the number of boilers
in line to operate the number of engines in
service when using certain grades of fuel;
in fact, it is required that he be a man who
can think quickly and not take too much
time to execute.
He must be thoroughly conversant with
every line of steam and water pipe, every
valve and its use, and what will probably
occur if misused. It is his duty to instruct
all of the men under his charge in the
working of every piece of apparatus in the
steam system, and if he is found to have

inclination to dispense only such informa
tion as is absolutely necessary for his men
to operate with, with an idea that he knows
the system as no other man does, and he

ENGINEER.

reason of such emergency. In such an
emergency my instructions are to see that
the men are well fed and that they are
given such reasonable time to recuperate as
the load demands on the system will admit.
and I may say that with this latter method
we have no difﬁculty.
WATCH ENGINEERS.

Of the watch engineers we must require
as nearly as possible the duties of the ﬁrst
assistant, with the addition that the orders
of the latter, as to work to be done during
the hours he is absent, are to be strictly
obeyed, and the results must show favor

ably when he again appears on watch. It
is in these cases particularly that good dis
cipline among heads of divisions shows it
self prominently, and if it does not exist,

the repairs on apparatus will fall behind,
and little by little we shall begin to ﬁnd
the system in a bad position, from which
it means hard work and long hours to get
back into line.
'
OILERS.

Next in line in the engine room come
the oilers, and on these men we rely to

keep the engines in operation after once
started and to know absolutely that the
large number of oil feeders and grease cups
found today on reciprocating engines are
in proper operation. An oiler must give
immediate notice to the watch engineer of
any irregularity in the operation of his
machine; must see that he is using enough
oil, and not more than enough, and when
his machine goes off the line must wipe it
11p and clean it ready for the next run.
These men are important in their posi
tions. whether the title implies it or not, for
power stations, unlike steamboats, cannot

afford to shut down to cool hot bearings._
nor can we afford to let the customers drift,
as the commander might let the ship drift
at sea, if emergency occurred and weather
and sea room were favorable.
I consider an oiler important when the

question of hiring men comes up in the
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Cleaners should be in evidence in every
well-regulated power house, for the reason
that in these days of modern buildings and
machinery nothing detracts from the ap
pearance of an engine room more than ﬁlth.
In my opinion, when we consider the vast
number of customers we serve and the
prospective customers who visit our power
houses by virtue of passes given them from
our general ofﬁces, we can afford to keep
our stations clean and add to our reputa
tion in worth more than the cost amounts
to, and I think any conservative central sta
tion man will agree with me. More than
this, the cleaner is a general utility man; he
is useful at a great many times when an
other man or two must be had, and in case
of emergency we can, under the eye of the
watch engineer, have him oil an engine
or do other work not properly in his line.
THE BOILER ROOM.

We can now take up the operation of the
boiler room, that portion of the system
which can be so handled as to assist greatly
in paying dividends, and can also be han
dled in such a manner as to be largely the
means of passing one, especially if the coal
supply is uncertain as to quantity and qual
ity, for in this latter case we must neces
sarily save at every other point in order
partially to make good such deﬁciency.
Therefore, let us at once have the ﬁre room
in charge of a competent man whose im
mediate superior is the engineer on watch.
We need a man for this place who car
ries a ﬁrst-class engineer’s license; one who
has had experience in the engine room and
thus understands practically how the load
rises and falls; one who will keep in touch
with the watch engineer and realize that
it is absolutely necessary that he does keep
in touch with that man and know as far
ahead of time as is possible what his future
needs will be.
We need in this man ability to super
vise repairs of all kinds in the boiler room,
including boilers, pumps, headers, leads,

thereby hopes to insure his position more

fall.

I lose no opportunity to take the

valves, furnace brickwork, grates; and all

permanently, he is not the man for the
interest especially and incidentally only for

names and addresses of all men who have
had experience in that line, and ﬁnd such
a list very useful when the fall load begins

that of the company.

to appear.

other items in that part of the system. We
want him also to be a man of sterling
worth in the handling and judging of men.
We want him to realize that a ﬁreman is a
man, and, as such, is entitled to proper
treatment at all times. We want him to
have ability to judge whether or not a
little encouragement will bring out the best
efforts of the man, or whether it is neces
sary in order to obtain such efforts to place
the man strictly on the line and make him
understand what results he must obtain if
he stays on the pay roll.
We want him to be obedient to his su—
perior and be able when he goes off watch
to have his work laid out to cover the time

place, because he is working for his own

7

On the other hand, he should make spe
cial efforts to have every man under him
thoroughly conversant with the system;
ﬁrst, because it is for the best interests of
his employers; second, because in a way it
will lighten his own labors; third, he will
receive the credit due from his men, and
those men will appreciate his efforts to
place them aright in their work; and, last
of all, his chief will appreciate the fact that
he knows how to work his men and pro
duce results that the company is looking
for, and

this

without

discontent

in

the

ranks.
Again, there are cases of emergency
when the ﬁrst assistant is required to work
overtime, and so must his watch engineers
as well, and their men, and here the treat

ment of the men should be thought of. If
they are working by the hour and are al
lowed overtime they will probably be satis

ﬁed; if they are working by the week and
don’t get overtime but do get a number
of days off with salary each year,

they

may feel that they are losing something by

We should, and on our system we do,

pay oilers who can oil an engine properly
one rate of wages, and that only to such

men as are competent to run the pumps
when required; and with beginners on the
system we practice the method of moving
them along and higher in the matter of
wages as they grow more proﬁcient in the
work, and lose no proper opportunity to
show them that proﬁciency is the one thing
most needful, and that such an acquire—
ment, together with a strict observance of
orders from their watch engineers, will lead
them to acquire the maximum wages paid
for that line of labor.
Cleaners come last in the line of engine
room labor, for in the matter of repairs
the ﬁrst assistant and such oilers as are
at his command take care of such repairs
as can be properly done in the station,
while such repairs as are heavy, or those
that require machine work, are done by

contract bv outside parties, our experience
being that this is the least expensive
method.

until he again appears; such a man as I

describe should receive the same salary as
a watch engineer, not because he ranks as
high in the line, but because he can earn
the money.
WATER TENDERS.
Next come the water tenders, who are
in charge of the ﬁre room watches when
the foreman is oﬁr watch and who, in such
periods, are immediately responsible to the
watch engineers, and have a quota of ﬁre
men under their charge, as well as all other
men of the ﬁre room force. The water
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tender may be apparently perfectly com
petent to occupy his position by reason of
his coming to you with a proper license
and a long list of recommendations from
former employers, but the question will
arise as to whether he will ﬁll his proposed

position as follows: Will he pay strict
attention to the instructions given him by
the foreman of the ﬁre room, or the watch
engineer, if that man be in charge, as to
the probable demand for steam; does he
watch his boiler feed and regulate his boiler
feed-water apparatus so that with a heavy
demand he is not caught with water too
low, and then when absolutely obliged put
in water in larger quantities than usual,
causing his ﬁremen to do some very heavy
work and probably some uneconomical ﬁr

sity, do hard work, and they are also a
class upon whom the power stations are to
a large degree dependent for their continu
ous operation. Both of these facts should

it can be done to a degree that is eminently
satisfactory to all who enter it. A little
spare time on each watch, especially on
Sundays and holidays, when the load is

be taken into careful consideration, espe

below normal, can be used in a manner not
to cause reﬂection as to expense and, at the
same time, make even the men who work

cially as to the treatment of these men, and
as to the wages paid them—two items
which should be uniform throughout the
ﬁre room; I mean by this that all ﬁrst-class
licensed ﬁremen should receive the same
wages; not because a man comes to you
with a license, nor because he claims he
is ﬁrst class, but I mean that he should
go on the pay roll at your stated rate for

in the room feel a sense of content, while
a like feeling could not obtain in a ﬁre
room which contained the dirt and ﬁlth
of months of accumulation, with no pros
pect of its ever becoming any better.

ﬁrst-class men in his line, and it is for

AUTOMATIC SYNCHRONIZING OF
GENERATORS AND ROTARIES.

And, from the other point, does he pay

the water tender, or other higher author
ity, to determine in the ﬁrst few days
whether or not the man can substantiate
his claim.
If it is found, after due trial, that he
can not perform his portion of the work,

attention to the decreasing load and work
the water up to the proper point, and go
along the line and watch the depth of the

that the others are who can. Shall we
then tell him that he must work for less

ing, a few repetitions of which will cause

complaint and discontent among his men.

ﬁres, and instruct his men, as per his in
structions from the watch engineer, that

then he is not entitled to the rate of wages

wages?

I say no, but rather take him off

And, ﬁnally, has he the interests of

the pay roll and tell him, in a proper man
ner, why he is taken 05, and at the same
time eliminate any chance for the others
to argue on different rates of wages and
the comparison of abilities. In other words,
I don't want a new man to come on the
pay roll and stay there unless he can handle
the work as well and to the same amount
as his fellows, and I want but one rate of
wages for ﬁremen, and that a fair one, and

the company in view?
If he does not properly deal with these

the man who proposes to earn that rate
must be equal in ability to any who are

items, he is not the kind of water tender
we want, no matter what his ability actually

classed under the rate.
As to the treatment of the men as a
whole, I have learned by experience that
a small amount of favoritism made appar
ent in the ﬁre room can and will cause dis~

the load is “going,” and to avail themselves
of the opportunity to clean ﬁres, to ﬁre light,
or bank, or both? Does he watch the steam
leaks within the limits of his portion of
the boiler room, and does he see the small
repairs needed and report them to the en
gineer of the watch, even though he feels
sure that the engineer knows of those mat
ters?

is.
It is extremely important that the
watch engineer take particular notice of the
water tender, not only as to his ability to
perform his proper duties, but also as to
his inclinations, and report to his superior
if the man is delinquent in any way.

BY PAUL MAC GAHAN.

(Abstract of a paper read before the Na
tional Electric Light Association.)
0 BE successful, an automatic syn
chronizer should fulﬁll the following
conditions:
It should be certain and safe in its op
eration.
It

should take advantage of the ﬁrst

,favorablc opportunity for coupling.
It should couple the machines as soon
as the difference in speeds is reduced to a
safe amount.
It should close the contact in advance
of the period of coincidence a suﬁ‘icient
amount for the switch to act, thus coupling
the machines at the exact point of syn
chronism
The greater the diﬁ'ereuce in
speed, the greater should be this advance

content and a tendency to avoid the regular

amount of work due to be performed by
each man, because an idea is harbored to

the effect that the other fellow is having

FIREMEN.
These men we must select with care,

for the type we need must have had experi
ence, and must have judgment and be re

liable. That is to say, we can not afford to
have a man with us who is afﬂicted with
pay-day sickness. We want him 8 hours
a day 7 days a week, and I am glad to say
we have a large number of this kind who
like their positions well enough to work
steadily for the periods mentioned above.

\Ve want men who will obey the instruc—
tions given them by their superiors, and
those who are free from connection with
any organiaztion that would interfere with
men who are getting satisfactory wages and

treatment and are contented.
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We want men who, when occasion re
quires, will hand-ﬁre 2,000 pounds of coal
an hour, and do so for several hours, if

necessary. We want men who will burn
coal, and not simply dispose of it; men
who will use judgment in both ﬁring and
cleaning ﬁres, and, if the plant is using
stokers 0f the type we use on our system,
it is of the greatest importance that they
should watch the coal as it comes to them
and regulate the depth of the feed and the
speed of the grate in accordance with both
the quality of the fuel and the demand for
steam as best judgment dictates, and act
promptly on instructions given.
Firemen are a class who must, of neces'

an easier time; as, for instance, a water

tender may so conduct his watch as to
make the following watch clean ﬁres when
his watch should have done it, which en
tails on the men following a larger amount
of work than they should perform, and also
causes the latter to use an amount of coal
not in proper comparison with the load on
the system during the time they are han
dling the ﬁres. Such matters should re
sult in a hasty but nevertheless thorough
investigation, the facts should be gotten at,
and those guilty of such practice should re~
ccive positive assurance of what would
happen if a repetition should occur.
I may add that we try to operate ﬁre
rooms as closely as is possible on this basis,
and that we ﬁnd no trouble in placing
ﬁrst-class help in this line in front of the
ﬁres. We have good men go off the pay
roll in the spring, when the load falls off,
who leave us with good feeling, and by
early autumn we have many of. them back
again looking for their old jobs, as they
know by experience when the load begins
to rise and more men are required.
COAL PASSERS.
Last among the men classed as boiler
room help come the coal passers. On these
men we depend not only for handling coal
but for the cleanliness of the room, and

although it is a hard place to keep clean,

CONTACT MECHANISM OF SYNCHRONIZER.

in angle, in order to make the time allowed
constant. As different kinds of switches
require different lengths of time to close,
the amount of advance should be adjust
able.

It should prevent the coupling taking
place, if the speed of the incoming machine

diﬁers too much.
If anything in the mechanism fails, it
should prevent the coupling.
It should not close the contact when
the machines diﬁer seriously in their volt
age, even though in phase. Although a
fairly wide difference in voltage is permis
sible in synchronizing, and will not cause
as great a rush of current as a wide differ
ence in phase or speed, it should be, never
theless, guarded against. A difference in
voltage of 25 per cent may cause a serious
interchange of current between the ma
chine; a diﬁ'erence of phase of 15 degrees
will generally cause more.
In the device recently perfected by the
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Westinghouse Electric and Manufacturing
Co., the arrangement is as shown in the
accompanying ﬁgure.
The cores are suspended so as to reach
the magnetic neutral of the coils at their
extreme down stroke; thus, when the ma

chines differ in speed, the horizontal beam
rocks to and fro, with a harmonic motion.

As the incoming machine approaches the
frequency of the busbars, the motion be
comes slower, and ﬁnally ceases when the
machines are at the same frequency; if the
machines are in phase, the right-hand core
will stop at its lowest position, unless the
voltages differ considerably, when the cur—
rents will not neutralize, and the core will

not be able to reach its extreme stroke.
The left end of the rocker arm carries a
contact spring, marked a, which slides along
the top of a ﬁber segment 17. This segment
has a platinum strip c on the top, which, in
conjunction with the stationary spring 11,
forms the contacts of the relay circuit. The
springs and contact are of such length that
when the segment is stationary, contact can
only be made when the right-hand core has
reached its extreme upper position.
In this instrument the vital characteris
tic, the one that makes it successfully cover
the requirements given for automatic syn
chronizing not heretofore met, is the pe
culiar motion imparted to the contact seg
ment. Instead of being stationary, it is
pivoted on a shaft concentric with the
rocker arm shaft, which latter on its left
half carries the chamber of a dash-pot, the
motion of whose piston is opposed by a
spiral spring, in the manner shown in
the ﬁgure.
‘
When the left end of the rocker arm
rises, it tends to lift the piston of the dash
pot and elongate the spring 6. Upon the
return stroke, a valve in the dashpqt opens,
allowing a quick return motion.
On the piston rod of the dashpot is car
ried an arm f, which is so attached to the
contact segment as to shift the latter to the
left, thus advancing the position of the con
tact when the rocker arm moves upward
with a sufﬁcient speed to draw up the
dashpot piston. The slower the motion of
the rocker arm, the less the piston of the
dashpot is raised, and consequently the less
the contact segment is advanced.
The arm f does not act directly on the
segment, but operates a brass fork g be
tween the prongs of which is a pin h,
which is screwed into the contact segment.
A spiral spring k between the contact seg
ment and the fork tends to keep the pin
against the right prong of the fork. The
pin has thus about %3 inch play, the purpose
of which will be apparent later.
Turning our attention to the right-hand,
or stationary, contact spring, it is seen that
this spring carries a cam l, the inclined
edge of which is met by the pin m upon the
return stroke of the contact segment. This
stationary contact spring is of such strength
that the pin m can not raise the inclined edge
of the cam, for the contact segment is being
actuated through the weaker spring k.
Thus upon its return stroke. the contact
segment is delayed for an instant, until the

left prong of the fork g touches the pin h
and thus forces up the cam.

As soon as the

pin m reaches the end of the inclined plane,
the contact segment is free, and is snapped
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over by the spring 1:. The purpose of this
action will be apparent later.
It will be noticed that the position of the
stationary or right-hand contact spring can
be varied. This, in conjunction with the
adjustment of the spring e, is for the pur
pose of adjusting the difference in speed of
the incoming machine at which the syn
chronizer will couple. Thus, when the dif
ference in speed is too great to allow safe
coupling, the dashpot piston will advance
the contact spring away from the contact
plate and down upon the insulated portion
of the contact segment, thus preventing the
contact from being closed when the right
hand core comes down. The retarded mo
tion of the contact segment prevents con
tact being made as the right-hand core
rises, allowing time for the left contact
spring a to get out of the way.
This description of the actions of the
various parts may seem complicated, but it

must be remembered that the instrument
has a complex function to perform. In
deed, an observer of its action in actual

service said that it acted in a manner al
most human.

It is, in fact, more reliable,

quicker, and couples the machines with less
surge of current than can be done by the
most skillful operator.

To better under

stand the operation, let us follow it in the
act of synchronizing.
As the voltage of the incoming machine
builds up and it approaches the approxi
mate frequency of the busbars, the rocker
arm oscillates violently, the dashpot piston
advancing the contact segment so far that
no contact is possible, no contact being pos
sible on the return stroke. As the speed of
the incoming machine increases, the rock
ing becomes slower, and the dashpot piston
advances the contact segment less, until
ﬁnally the right contact spring no longer
drops away from the contact, and as the

right-hand core descends the left-hand con
tact spring advances to meet the contact,

thus energizing the auxiliary relay, which
operates the switch-closing circuit just suffi
cently ahead of the point of coincidence of
the phases so that actual coupling takes
place at the exact instant of synchronism.
If the machine approaches the point of
synchronism more slowly, there is less ad
vance of the contact segment, and the ac
tual time allowed for the switch to act is
the same as before. In the extreme condi
tion, when the machine is coming in very
slowly, there is no appreciable advance of
the contact segment, the dashpot having
time to exhaust. The amount of the ad
vanccv of the segment can be adjusted to
suit switches having different times of clos

ing, by varying the tension of the spring 0.
As pointed out before, the cores can not

attain their extreme position and therefore
the contacts can not be closed, if the volt

age is too far out for safe coupling.
The auxiliary relav takes very little en
ergy, so there is not enough sparking on the
platinum contacts of the synchronizer to
burn them.
——<-0>—_

Tm: JUNE NUMBER of The Valve
\Norld contains an interesting article by
R. T. Crane on his success in life and a
leading article on the power plant of the
Railway Exchange Building, for which
credit is given to The Engineer.
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MERCURY ARC RECTIFIERS.
BY P. D. \VAGONER.

(Abstract of a paper read before the Na
tional Electric Light Association.)
HIS rectiﬁer consists broadly of a
mercury-vapor are, enclosed in an

exhausted vessel.
Mercury vapor
has a high resistance to the passage of elec
tric current; in fact, ordinary mercury va
por may be considered practically a non
conductor.

If, however, by some means

the vapor is ionized, or broken up into
stones, it becomes a good conductor, but in
one direction only. From a negative mer
cury electrode ionized mercury vapor is
liberated; hence the use in a mercury-vapor
lamp of a negative mercury terminal, the
positive terminal being mercury or some
other suitable material. When a negative
mercury electrode is in an active state, as,

for instance, when an arc is operating, only
a few volts are necessary to sustain the arc
in one direction, but the voltage must be

extremely high to sustain an arc of re
versed polarity. This action is taken ad
vantage of in the mercury arc rectiﬁer.
That there may be no misapprehension,
I-wish to emphasize particularly that the
rectiﬁer is so designed that the entire alter
nating-current wave is used.
This, of
course, means that the rectiﬁer has twice

the efﬁciency that would be obtained if
only one-half of the alternating-current
wave were used.
By means of suitable reactances, the
current is held over the zero value and the
pulsations are smoothed out, the current of
the cathode being not only in one direction,
but a true continuous current, with pulsa
tions of small amplitude.
The cathode is then one terminal of the
direct-current circuit.
The junction be
tween two reactance coils, such as referred
to above, connected between the anodes,

furnishes the other terminal, so that at any
instant the circuit from the alternating-cur
rent line is composed of a rectiﬁer arc, the

load and one of the reactance coils. The
other coil is at the same time discharging
the energy stored up during the previous
half wave, at which time it was in the line
circuit.
The initial ionization of the mercury
vapor is accomplished by a small start
ing anode, which is brought into con
tact with the cathode by a mercury bridge
formed by a slight shake of the tube.
The breaking of this mercury bridge starts
a small initial arc, and the are thus ob
tained excites the cathode, giving the
necessary ionized vapor, which enables the
working anodes to immediately become ac

tive and the tube to start.
From the ﬁgure a detailed idea of the op
eration of the mercury arc rectiﬁer circuit
may be obtained. Assume an instant when
the terminal H of the supply transformer is
positive, the anode A is then positive and

the arc is free to flow between A and B,
the mercury cathode. Following the direc
tion of the arrows still further, the current
passes through the load I, through the
reactance coil E and back to the negative
terminal G on the transformer. A little
later, when the impreSSed e. m. f. falls be

low a value sufﬁcient to maintain the are
against the counter e. m. f. of the arc and
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load, the reactance E, which heretofore has
been charging, now discharges, the dis
charge current being in the same direction
as formerly.

This serves to maintain the
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repairs, is at least 400 hours.
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The saving

in energy over a motor dynamo will pay

for a new tube every 300 hours.
As a source of direct current for charg

arc in the rectiﬁer until the e. m. f. of the

ing storage batteries and running series

supply has passed through zero, reverses

high-voltage arc lamps.

and builds up to such a value as to cause

rectiﬁer has promise of a bright future.

the mercury arc

__*0§———

A MOTOR-DRIVEN REFRIGERATING
MACHINE.

77-005 for/77 er

and cylinder makes it impossible for pieces
of broken valves to get into the cylinder,
if by any chance a valve should break
Furthermore, precaution against possibility
of breaking is taken by making the suc
tion valve housing split, which enables the
suction valves to be made of one solid piece
of metal, without diminishing their cross
section at any point.
Both suction and discharge valves are
made hollow, so that their inertia is re

H
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NE of the new types of refrigerating
machine built by the De La Vergne
Machine Co. of New York is illus
trated in the accompanying cut. These ma—
chines have been produced to satisfy a call
for small and medium-sized units employed
in plants which draw their power from elec
tric power mains, and for use elsewhere
when steam or other power is not avail
able or convenient. The compressors are
driven by Morse noiseless chain belting.
which allows the motor to be set quite

6

close to the machine, so that the whole

6
,0

->

£

WIRING DIAGRAM OF RECTIFIER CONNECTIONS.

A' to have a sufﬁcient positive value to
start an are between it and the mercury

cathode B. The discharge circuit of the
reactance coil E is now through the are
A’ B, instead of through its former circuit.
Consequently the are A’ B is now supplied
with current, partly from the transformer
and partly from the reactance coil E. The
new circuit from the transformer is indi
cated by the arrows enclosed in circles.
In the commercial outﬁt, an exhausted

glass

vessel

of

the

shape

unit is well adapted to use where ﬂoor
space is limited.
Closed type water jackets cool not only
the cylinder walls, but also the oil which
circulates through a lantern in the piston
gland for lubricating the piston rod. The
oil chamber within the water jacket is
provided with a bull's-eye so that the sup
ply of oil can be observed at all times.
One of the characteristic features of this
machine, for which the builders claim a

great advantage in convenience and safety,
is the arrangement of the valves. Both suc
tion and discharge valves are located in
common valve chambers, which occupy the
same relative position to the cylinder as
those of Corliss engines.
The valves,
which are of the usual poppet type. are

duced to a minimum and the quick opening
and closing, necessary for high efficiency,

are obtained. By utilizing the same port
for suction and discharge, not only is the
clearance halved, but the extremes of cylin'
der temperature due to entering cold and
discharging hot gases are tempered and
difﬁculties due to expansion and contrac
tion are eliminated.
Discharge as well as suction valves be
ing at the bottom of the cylinder, allows

this type of compressor to discharge large
quantities of liquid which may accidentally
enter the cylinder without danger. The
valve design of these small and medium—
sized units is practically the same as that
employed by the company on its large type
of horizontal machines, which it is now
building in sizes up to 500 tons' daily ca
pacity.
These machines are especially well
adapted for use in ofﬁce buildings, restau
rants,

meat

markets

and

confectioners'

plants, on account of their cleanliness and
convenience. Having to deal with prac
tically a day load, with little or no current
at night, special prices are often obtain
able from the central stations furnishing
the electric power.

One installation of this kind is in the
Butterick building, New York City, where

indicated

and furnished with the anodes A and A',

the cathode B and a starting anode C, is
mounted in spring clips on the front of a
panel board. This panel is provided with
voltmeter,

ammeter,

safety

devices

and

switches for connecting to the supply cir
cuit, the load and the reactance coils.
These reactance coils are connected
across the supply mains and have leads
brought out to a dial switch on the panel
board, by means of which the voltage and
current of the rectiﬁer may be varied.
The rectiﬁer is made in three standard
sizes for 10, 20 and 30 amperes; it will
work satisfactorily on any frequency from
25 to 140 cycles a second, though designed
for 60 cycles. For practical purposes, the
range of direct-current voltage may be
taken as 20 to 52 per cent of the alternat
ing-current voltage and the alternating cur
rent as 40 to 66 per cent of the direct cur
rent.
As the loss in the arc is constant, the
efﬁciency depends on the direct-current
voltage delivered. For a 3o-ampere set
running from a 220-volt, 60—cycle circuit

and delivering direct current at 80 volts.
the eﬁiciency was over 75 per cent from
one-quarter to full load; when delivering at
I12 volts, the efﬁciency was over 80 per
cent. The power factor of the circuit
averaged 0.9.
Tests indicate that the life of the tubes.
which is the only part of the outﬁt needing

FIVE—TON

DE

LA

V'ERGNE

MOTOR-DRIVEN

situated in this chamber, with their seats

toward the center, so that both the cold
gas entering the cylinder and the hot gas
leaving it pass through a common port in
the

bottom

of the cylinder.

When

the

valve bonnets are removed, the valves and
springs in their housings can be drawn out
of their chambers with practically the same
facility that a Corliss valve is drawn out
of its valve chamber. The peculiar rela
tive arrangement of the valve chambers

REFRIGERATING MACHINE.

cold water is supplied to over 1,800 pcopIe'
located on the eighteen different ﬂoors of
building. An economy test run on this
plant showed the c05t of electricity per
ton of refrigeration to be 55 cents.
40.—

AT THE RECENT International Railway
Congress held in Washington, a time sig
nal was sent around the world, by spe
cial arrangement, in 7 seconds.
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Responsibility for Boiler Specifications.

potent to design boilers.

Indeed such serv

ice should not be expected of him since the

That correctness in design and speciﬁ—
[WI TH WHICH IS INCORPORATED
STEAM ENGINEERING.

expert skill and knowledge required do not
catitm is a factor of ﬁrst importance in the

PUBLISHED BY

construction of safe and efﬁcient boilers is
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a proposition, the truth of which none
will deny; but that the successful designer
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knowledge of the principles and practice
of steam engineering seems to be less
well understood.
There is, seemingly,

properly come within the limits of his pro
fession.
Underlying the practice of designing
boilers in the haphazard fashion described
is, doubtless, a misconception of the true
value Of properly designed and constructed
boilers. It appears that boilers to the un
practiced eyc, all look alike; nevertheless,

an

impression
for service and maintenance they present

SUBSCRIPTION RATES.
North America. in advance .............. . 41.00 per year
Other Countries in Postal Unlon . . . . . . . . . $2.50 per year
Single Copies, 100; copies of back numbers 200.
Subscriptions will
in with the number following
the date on which the su -ription is received.

writing
subscriptions
old In
address
as about
well as
the new.
' slwa ,is m've the

prevalent among many boiler users that
anyone

acquainted with the

mechanical

market traits of difference according to
the manner of their plan and making.

principles applying to metal construction in
Better general understanding of the wide
general is, in consequence, qualiﬁed to make
differences in economy and safety between
plans and draw speciﬁcations for the build
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ing of boilers.

And since the architect,

well proportioned boilers and those built
from hit and miss plans would surely re

selected to draw plans for the building that
sult in better construction; for with such
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is to contain an isolated power plant, is
understanding would naturally come a de
presumed to have this general knowledge,
he
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control of competent engineers, whore due
consideration is given to the selection of
generating units; but they have reference

expert skill in the wide ﬁeld of engineering.
more particularly to the smaller, isolated

should assume that the architect is qualiﬁed
to deal as intelligently with the structural
design of the boilers, as with the building
itself; but it is surprising that the average

power installations, whose owners leave
everything to the architect, though his
knowledge of boiler practice is often as lim
ited as their own.

architect will so lightly assume a task that
Good work can be done only by men
mechanical engineers of wide experience
who know how; and no man knows how to

and special training approach with an at
do everything; therefore, when boilers are
titude of conservative caution.
NO extended inquiry is needed to estab

to be built, the design and speciﬁcations
should be prepared by a specialist having

lish the fact that boiler specifications, as
intimate knowledge of such work.
commonly drawn by architects, not infre
quently embody

obsolete and

discarded

methods of construction and faulty design,

Piping In Isolated Plants.

which show evidence Of having been com

In power plants for buildings, particu
larly of the oﬁice building type, the design

piled from sources lacking the weight of

of a suitable system of piping is always an

competent

ber and size of tubes, thickness and quality

important matter. Here the conditions of
available space are frequently much more

of plates, and other data for a given power

exacting than the requirements that must be

authority.

Dimensions,

num

and pressure capacity, are too often taken

met in large stations where the power in

from stereotyped catalog tables listing only

stallation is the essential feature Of the

scant details respecting boilers designed ror

building. That is, the power plant of an
office building is auxiliary to the purpose

While Running—Turning Pager Fric
tion Wheels— sing Exhaust team for
Heatln
Water—Repairing an Engine
in the
oods—Thermometer Does Not
Register Correctly—Gage
Does
Not
Show Boiler Pressure—Equipment for
a 200-Horsepower Plant—Faulty Indi
cator Diagrams—Mysterious ('3) Boiler
Explosion
. . . . . . . . . ..451

mand for expert skill, and no work would
longer be trusted in incompetent hands.

competitive markets.
Careful attention to relative proportion
throughout, wise distribution of heating

for which the structure is erected.

surface, thoughtful provision for adequate

Compactncss being the keynote of iso
lated plant design in large cities, it often oc

bracing and rte-enforcement, intelligent com
putation of scam joints and other essentials

are excessively cramped in arrangement and

of perfect boiler design, are features con
spicuously absent from such lOOscly drawn
plans; and the Obvious result is an unsatis
factory, and sometimes unsafe, product.

It may be said without any disparage
mcnt whatever that, however well qualiﬁed
an architect may be to plan a building and
properly dispose

its

materials

for the

curs that thc high and low-pressure piping

erected in such an inconvenient location
that there is little incentive for the attend
ants to keep it in the best condition. It
is only necessary to examine a few isolated
plants to learn the condition Of affairs ex
isting, often in buildings supposed to be
examples of good practice from a business
standpoint.

In one of the most noted ho

stress imposed, he is not, by reason of

tels at Washington, for instance, the ar

such ﬁtness, to be regarded as equally com

rangement of high and low-pressure piping
a
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in the engine room, is so involved as to
make economical repairs a practical impos
sibility; the various mains and branches are
so mixed and tangled beneath the ceiling
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SMOKE AND ITS ABATEMENT.
BY CHARLES H. BENJAMIN.
(Abstract of a paper presented before
the American Society of Mechanical Engi
ncers.)

that in the event of a break, a large per—
centage of the installation would have to
be moved or taken down before the in
jured piece could be removed and a new
section put in. In the same layout a high
pressure 8-inch main carrying 120 pounds
steam pressure was found to be unlagged
for about 3 feet, while about 21 feet of low
pressure piping was exposed to the air as
well. Apparently the management failed to
appreciate that it cost money to overbur
den the engine room with this surplus heat,
which rendered the place almost intolerable
to the employes when the ventilating fan
broke down.
There is little room for duplicate piping
in the majority of isolated plants, and this
is hardly to be regretted in view of the
trend of late practice away from such auxil
iary devices. It certainly is better to in
stall a simple, straightforward system of
high and low-pressure mains and branches
and then keep it in good condition by regu
lar inspection and repairs than to attempt
a superﬁuity of bypass arrangements to fall
back upon when trouble comes. To this
end, the least piping consistent with due
provision for expansion and contraction, the
better, and if there is any branch of en
gineering where an ounce of prevention is

FTER discussing the likelihood that
A bituminous coal is bound to be used
more and more extensively on ac
count of the ample supply and compara

tive cheapness, Prof. Benjamin states that
in most cases the smoke nuisance can be
abated and that this abatement can be
made a source of proﬁt to the owner of the
plant as well as to the community. He
states that three conditions are necessary
for perfect combustion: The proper tem
perature; the proper air supply; a thorough
mixing of air and the hydrocarbon. The
last condition is as important as any and
is often neglected.
It is this condition which gives gas or
liquid hydrocarbon an advantage over the
solid, since the atomizing of the former
by the steam or air jet insures the most
intimate contact between the air and the
fuel.
The use of pulverized coal in com
bination with air or steam is a close ap
proximation to the above, and, when prop
erly managed, gives good combustion, no
smoke and a high efﬁciency. The cost of
pulverizing and the impracticability of
storing pulverized fuel have so far hin
dered the more general adoption of this
process, except for metallurgical work.
\Vhen coal in the ordinary form is used
as a fuel, smoke abatement involves some
means of varying the coal supply and the

air supply according to the demands made
upon the boiler. \Vhen ordinary hand ﬁr
ing is resorted to the great irregularity of

worth 10 pounds of cure it is in connection
the coal supply will cause poor combustion

and

a

slopes

clinker

down

grate

just

and

back,

in

front

having

of

the

bridge wall, while the double incline, as

in the Murphy and Detroit stokers, has a
magazine on either side and slopes in two
planes parallel to the axis of the boiler,
meeting in a clinker grate at the bottom.
The principle of action is practically the
same and involves the slow coking of the
coal on a dead plate, the pushing forward
on to the top of the incline and the gradual
descent, impelled by oscillation of the grate
bars, until the combustion has left noth
ing but ash and clinker at the bottom.
Air is usually admitted both below and
above the grate, and

the

hydrocarbons

which are distilled at the top of the grates
pass through the intense heat of the burn
ing coke on their way to the bridge wall
and are completely burned.

When used with a fuel which does not
cake or clinker too much and when not
crowded too hard these stokers are eco
nomical and reduce the smoke'consider~
ably. If, however, it becomes necessary to
slice and poke the ﬁre on account of cak
ing coal or overcrowded boilers, unburned
masses of coal are rolled to the bottom
and holes are made in the ﬁre through
'which cold air rushes, both of which cir

cumstances make for poor combustion and
a smoky ﬁre. As a rule ﬁremen poke the
ﬁre 0n stokers too much, doing more harm
than good.

Traveling or chain grates are rapidly
coming into favor as a means of stoking
automatically. This form consists, as in
the Babcock 8: Wilcox and Green stokers,
of an endless horizontal chain running on
sprocket wheels and carrying the coal back
under the boiler, ﬁnally dumping the refuse
over the back and into the ashpit. The
distilling process and the gradual burn
ing of the coke are much the same as in

with piping troubles in steam plants.
Two fundamental requirements should

and smoke unless the air supply is varied
to correspond. Steam jets are frequently

be kept in mind in solving the piping prob

employed under these circumstances, and,

the stokers just described.

if properly put in, will improve the com
bustion by drawing in additional air over
the grate and mixing it with the products
of combustion in front of the bridge wall.

prevent waste through the grates the lat
ter are usually quite close, and it becomes
necessary to use more draft than with
ordinary grates.
To prevent an excess of air from pass
ing up behind the grate a damper is used
underneath the grate. Some tests recently
made by a large corporation which uses a
considerable number of the chain grates
showed an evaporation of only 5.7 pounds
of water per pound of coal. An examina
tion disclosed the fact that a large excess
of air was passing through the compar
atively bare grate at the rear end. The
introduction of a damper to regulate this
brought about a great improvement. With
the same fuel and same conditions as be
fore an evaporation of 8 pounds of water
per pound of coal was obtained.
From observations covering a period
of several years I have come to the con
clusion that this type of grate is one of
the best yet devised for abating smoke.
The fact that it is horizontal, so that un

lem: Continuous service and economical op
eration. No doubt it is true that the regu
lar and careful inspection of steam piping,
from the hot boiler tops to the engines and
from the condensers to the boiler feed lines,

isiseldom an inviting task, but engineers
have always been solving unpleasantly difﬁ—
cult problems by persistent effort, and the
best records of operating efﬁciency cannot
be obtained in power plants without con
scientious attention to the less attractive
boiler room and basement, as well as the

engine room's brass railings and polished
switchboard ﬁttings.
Finally there is probably nothing quite
as important in a plant as continuous serv
ice, except the personal safety of the em
ployes and consumers. It is worth while
to go to a great deal of trouble to forestall
a shut-down from any cause, and proper

care of the piping system has great inﬂuence
in preventing such undesirable contingen
cies.

As a vital link in the chain of energy

transformations between the coal pile and
the bus-bars the piping deserves even great
er attention than it has in many cases re
ceived.

The steam jet should be semi—automatic,

the steam and air being turned on by the
opening of the ﬁre door and gradually
closed off by a dashpot attachment. So
far the best solution of the smoke problem
has come from the introduction of me
chanical means of handling the coal, which
give a uniform feed to the fuel and a cor
responding delivery of air for combustion.
The use of mechanical stokers has been
brought about by the natural demand for
machine handling in large power plants
as more

economical

than human

labor,

rather than by a philanthropic desire to
beneﬁt the community.
.
It has been estimated that one able
bodied man with a shovel and slice-bar
can take care of 200 horsepower of boil
ers. With good mechanical stokers he can
handle double, and with complete coal and
ash-handling equipment three times this
amount.

Stokers may be divided into three prin
cipal classes:
Inclined, shaking grates;
traveling or chain grates; and underfeed
stokers.
.
As exempliﬁed in the Wilkinson.
Brightman and Roney stoker, the in
clined grate has a hopper in front

In order to

burned coal cannot run to the rear end,

and the further fact that it is self cleaning
and need not be disturbed by the slice bar,
make it an almost ideal furnace in this
respect. -

> Underfeed stokers operate on an entire
ly diﬁ'erent principle, the coal being fed
in underneath the grate and forced up
through a rectangular opening in the cen
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ter. A forced blast is used and the air
for combustion is blown up through the
coal, the tuyeres being on either side of the
rectangular opening just mentioned. By
this arrangement the fresh coal is always
underneath and the distilled gases are
obliged to pass through an incandescent
mass of fuel in company with the air. With
a proper pressure of blast, perfect com
bustion is thus almost unavoidable. The
ash and clinker are now at the top of the
fuel, which forms a gradually rising mound
in the center and pushes the clinker over
to either side, whence it is removed by

hooks through doors at the front. The
heat generated is such that the ash gen
erally melts and forms a sheet of clinker
which can be easily removed without dis
turbing the ﬁre.
My experience has shown the under
feed stoker to be economical in operation
and practically smokeless.
One criticism frequently made in regard
to mechanical stokers is that they will not
respond quickly to sudden changes in the
load, that it is difﬁcult to keep a uniform
steam-pressure under such circumstances.

and that for this reason they are not
economical. There is some truth in this.
It is easy to conceive of circumstances
especially in electric plants, under which
it would be difﬁcult to maintain a uniform
steam pressure with either the oscillating
or the traveling grate.
For regular fluctuation of load, as in
electric lighting or railway power houses,
the obvious remedy is the introduction of
storage batteries and the provision for
ample boiler reserve. Minor ﬂuctuations
can be taken care of by the ﬁremen un
less they become too numerous or too vio

lent. In the latter case the underfeed
stoker with the plunger feed comes the
nearest to satisfying the demand. With
the power of instantly regulating the mo
tion of the plunger and the pressure of
the blast, it is possible to meet emergencies
of this kind more promptly than by hand
ﬁring.
With the complaint sometimes made
that stokers cannot be forced I have no
sympathy. With an ordinary inclined
grate stoker under a horizontal tubular
boiler I have forced a boiler to 75 per cent
above its rating with practically no smoke
and with an evaporation of over 8 pounds
of water per pound of bituminous slack.
It all depends upon the draft and upon
the intelligence of the ﬁreman.
Economy resulting from the abatement
of smoke is naturally a potent argument
in its favor, and it may be stated as a
general proposition that smoke abatement
means economy in fuel consumption. The
proof of this is extremely simple: Fuel
economy results from good combustion,
good combustion is accompanied by little
visible smoke.
The problem to be studied by the
manufacturer should be how to obtain
the most perfect combustion of the par
ticular fuel which he uses and then the
smoke question will take care of itself.
Let him make frequent analyses of chimney
gases, compare different pressures of draft
and “different dispositions of dampers and
he will be repaid for his trouble in more
ways than one.
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Personally I believe in the automatic
stoker as the most economical solution of
the problem. In forming this opinion I do
not rely upon expert tests for efficiency;
there are so many variables entering into
the question that it is diﬂicult to make ac
curate comparisons in this way. As it is
entirely possible to improve the efficiency of
a furnace 10 or 15 per cent by intelligent
hand ﬁring, there is much difficulty in de
termining the actual saving effected by a
stoker. During a competitive test between
the hand ﬁred furnace and the stoker the
conditions are often entirely different from
those obtaining in every day use, and these
changed conditions are usually more to the
advantage of the hand ﬁring.
By this I mean that good hand ﬁring is
the exception rather than the rule, on ac
count of the dirty, disagreeable nature of
the work and the low grade of help em

ployed. With the introduction of mechani
cal handling there is a reduction in the
quantity of manual labor and there should
be an improvement in its quality. Manu
facturers should understand that if they
expect to get the beneﬁt of improved ma
chinery they must have men competent to
run it to the best advantage.
For determining the relative economy of
the two methods, the surest way is by
comparing the coal bills before and after
the change, making due allowance for any
variation in the work done. This has been
done in a number of instances to my
knowledge and the result has always been
favorable to the stoker. About a year ago
I addressed letters to a number of business
men and manufacturers who have in—
stalled mechanical stokers of various sorts
in factories and ofﬁce buildings, asking for
information as to the value as smoke abat
ing devices of the particular stokers used,
and as to the fuel economy and the cost of
repairs. The replies in every case were
favorable to the stoker, both as regards
smoke abatement and as regards general
efﬁciency.
One manager of a ten-story oﬁice build
ing writes that he has three zoo—horse
power stokers which have been in use for 4
years burning slack coal, and that the only
repairs have been the replacing of brick
linings at a total expense for the 4 years of
only $50 per furnace. An extract from an
other letter is as follows: “The stokers
cost approximately $1,500.
The annual
saving of fuel is $550. The demand for
steam is increased IO to 15 per cent.”
One suburb of Cleveland containing
large steel works has been redeemed in the
most remarkable manner by the introduc
tion of automatic stokers, so that there is
now a place for human beings to live,
where formerly all was soot and blackness.

The president of a manufacturing company
using four stokers reports that he is not
only paying from 5 to 75 cents less a ton
for his fuel, but is burning 6 tons less a
day than formerly, and at the same time
getting better satisfaction in the maintain
ing of a uniform steam pressure.
A conservative claim of from 10 to 20
per cent saving, depending upon how
smoky the furnace has been, can usually be
substantiated by a comparison of the coal
bills before and after introducing stokers,
without resorting to expert tests. I have

known so simple a thing as an automatic
steam and air jet to pay from 50 to 100
per cent annually on the original invest
ment, as determined by the coal bills.
Whenever, for any sufﬁcient reason, the
stoker can not be introduced, there are

other devices which will mitigate the smoke
nuisance considerably and also save fuel.
The steam and air blast has already been

mentioned. A recent improvement which
promises well is the combination of steam
jets at the bridge wall with oil vapor, creat
ing an intense heat at that point and con
suming the

hydrocarbons

as

they

pass

through. The expenditure of oil is com
paratively small and considerable economy
is said to result.
Brick arches and baﬁle walls have also
assisted in maintaining a high temperature
and in properly mixing the gases. The use
of a reverberatory furnace or Dutch oven
in which the coal and its gases are thor
oughly burned before going to the boiler is
another satisfactory method of reducing
smoke, and may be used as well with as
without a stoker.
In short, whatever produces good com
bustion abates smoke. ln apartment houses
and stores where the boilers are used for
heating only and the steam pressure is low,
the use of fuels which are comparatively
smokeless is about the only satisfactory so
lution.
In discussion, John T. Hawkins stated
that from a series of experiments carried
out in 1880 it was found that, in a furnace
arranged for practically continuous hand
ﬁring, it was possible to burn bituminous
coal without smoke—or with it—according
to the care used.
The loss by smoky over smokeless ﬁr
ing never exceeded 0.7 of 1 per cent.
Doubtless there are other conditions ac
companying smokiness which give poor
economy, but the smoke itself represents a

loss of over 1 per cent of the fuel value.
A. Bement argued that to secure perfect
combustion it is necessary to place a fur
_uace between the grate and the boiler.
This may be done by building a tile ﬁre
box roof from the front to within 5 feet of
the back of the boiler, making the furnace
16 to 18 feet long. He favored the chain
grate as the best form of stoker.

FOR SAFEGUARDING wonxmzn in Bel
gium, laws have been passed providing
that in the ordinary workshop each man
must have a free space of 10 cubic yards,
the shop must have a height of 3 yards
and must be thoroughly ventilated. Ven
tilating apparatus must have a capacity of
30 cubic yards an hour for each workman,
and where the work is unhealthful, 60
cubic yards. Provision must be made for
the escape of gas or other noxious mate—
rial or dust which may in any way affect
the health of the workmen.
Sweepings
and other accumulations must be removed
daily and destroyed, and where the work

is unhealthful, workmen must change
clothing on beginning and ceasing work.
Special attention is paid to the provision_
of ladders, wells and staircases for escape
in case of ﬁre. No alcoholic stimulants
are allowed in any workshop. Precaution
is taken to protect the health of the work
men and to promote their efficiency.
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THE STEAM TURBLNE - XIII. V
locity produced in the body by the force F
acting for I second,

BY H. BOYD BRYDON.

"I

LINEAR AND ANGULAR VELOCITY.

IRCULAR motion may be measured
C in three ways—ﬁrst, by the number
of revolutions made by the revolving
body in a given time; second, by the dis
tance a point on its periphery would travel
in a given time (this is called its peripheral
or linear velocity); third, by the rate at

which a given radius sweeps through a
given angle at the center of the circle, from
which the term angular velocity is de
rived. This is strictly the true method of
measuring circular motion. The unit angle
chosen is such that the length of the are
between the two positions of the radius is
equal to the length of the radius itself.
This angle is called a radian. Since the
length of the circumference of a circle is
21f times the radius, there are 2 I radians
in one complete revolution.
Angular velocity is measured by the
number of radians per second. Thus, if a
body makes 120 revolutions per minute. its
angular velocity is:

(32)

F = — 1'
.4’

Now it can be shown that B C X B D:
(A B) ’. Putting B C=.r, we have:
.r (2r + x) = (A B) ’ or 2r: + a": (A B)’.
Now I is quite small compared with A

now to ﬁnd an expression for the resultant
stress per square inch of the cross section
of the rim due to the force F.
Consider the rim divided across a diam
eter A b“, Fig. 46. Evidently the sum of
v

the radial forces in each half is —, and the
2
resultant at right angles to the diameter
A B of this is:

B or A C, so that as A C is taken smaller
and smaller, the value of 4" becomes of rap

idly diminishing importance, and A B is
consequently more and more nearly equal to
A C, until ﬁnally, when Av C is made in
ﬁnitely small, :v’ vanishes, A B becomes
equal to A C and we may write as the true
ultimate value to which this expression
tends: 2rx=(A B)”:(A C) 2.
As the space passed through in 3 sec—
onds by a body starting from rest and mov

kn:

2

F

F

_ X _ = _
71'

2

11’

But this resultant force is resisted by the
area of the rim at both ends of the diame
ter, so that the actual force f on the cross
sectional area of the rim is one-half —, or

F

zrbdl) V'

6111)!"

1s

Me

.e

If 12 and d are both made I inch, f becomes
the stress per square inch on the material,
or,

l d 1

‘3
§

f=-_V!

(35)

211' x 120
= |2.566 radians per second.

10 =

.8

E

B l

This equation gives the resultant stress per
square inch on the rim in a tangential di—
rection in terms of the peripheral velocity
only. The radial stresses, however, must

In general terms, if N be the number of
revolutions per minute, the angular velocity
in radians per second is:
air 1V

10 =
6o

be considered also.

RX

I—
30

From equation 33, the

radial stress per square inch is:

( 30)
kn:

WV?
If two wheels, one being 2 feet in diam
eter, the other 4 feet in diameter, make the

FIG. 46.

TANGENTIAL roncss in nu: RIM OF
A REVOLVING WHEEL.

.1?"

same number of revolutions per minute, the
peripheral velocity of the second is twice

ing with a velocity 'u at the end of one sec

that of the ﬁrst.

ond

As a radius on each, how

ever, turns through Lhe same angle in the
same time, their angular velocities are
equal.
Peripheral velocity in feet per second of

is S: V; 11", we may write:

x=B C

=72 vt’. Also, if V be the uniform veloci
ty of the body around the circle, we have
A. C=tV, or (A C)’=t:V', or rvt’zf’
2

V’, whence v=—.
r

A

B

F==
,

Putting this value of 1'

TABLE OF STRESS PER SQ. IN. DUE TO CEN
TRIFUGAL FORCE.

in equation 32, we have:
IVW

Where IV is the weight of the rim per
cubic inch.
Evidently equation 35 permits the con
struction of a table showing the tangential
stress at any peripheral velocity, when the
value of D for the material is known. For
steel this is about 3.4 pounds, which has
been used in the following table:

q

IV

= — w“ r
(33)
A"
.5
Further, as all the forces are in equilib
rium, the centripetal force is equal and op
posite to the centrifugal force, which, there
fore, is represented by the same equation.
Applying this to the rim of a revolving
wheel, Fig. 46, the total centrifugal force is

1

Feet per second

Pounds per sq. in.

§§§§§

given by equation 33, in which F is the cen
FIG.

DIAGRAMMATIC REPRESENTATION OF
CENTRIFL'GAL FORCE.

the wheels is 2 F r n, where r is the radius

in feet and n the number of revolutions per
second. But 2 11 n is the angular velocity.
Hence. angular velocity times the radius in
feet equals the peripheral velocity.

trifugal force in pounds, W the weight of
the rim in pounds, V its peripheral velocity
in feet per second, 1' its mean radius in feet
:1n.l g the acceleration due to gravity. The
mean periphery of the rim in feet is 2 Tr r
and its weight is:
lV=2TrrbllD
Where b is the breadth of the rim in inches.

V=wr

(31)

CENTRIFUGAL roncs.
In Fig. 45, suppose a body weighing W
pounds is revolving about a circle of radius
r. If no force acted pulling the body to
ward the center, the body at A would move
to B in a small interval of time. Centri
petal force F, however, pulls it towards the
center a distance B C so that its circular
path is maintained. Now, if 21 be the ve

Summing up, then, the stresses on the
material of the rim are two, one acting tan
gentially and one radially. Under the in
ﬂuence of these stresses the material elon
gates both radially and circumferentially.
suffering a corresponding contraction in
breadth. The eﬁect of this elongation is
greatly to complicate the mathematical in
vestigation of the stresses in a wheel of a

d its radial depth in inches and D the
weight of a bar of the material 1 foot long

given shape, but analysis shows that arms

and I square inch cross section.

velocities and even a solid ﬂat disk is only
some 7 per cent stronger than a free rim“
because the various stresses accumulate

Putting this value of W in equation 33
we have:
arrbdD V'

zﬂr'bdDV‘

(34)
_

gr

_

But F is the sum of all the radial forces
acting around the whole rim. We have

cannot be used to support the rim at high

rapidly towards the center of the disk.
which is therefore the weakest part of such
a wheel.
*Rateau,

Bulletin de

Industrie Mineral, 4-1890.
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THE

TEST OF A REEVES VERTICAL
CROSS'COMPOUND ENGINE.
HIS test was made at Sibley College.
Cornell University, by Prof. R. C.

Carpenter and Prof. H. Diederichs
during the year 1904-5.
In this type of engine, steam is admitted
to. the high-pressure cylinder by a piston
valve which takes steam from the inside
edge. this valve being under control of :1

ENGINEER.
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throttle valve. About 20 feet of 7-inch pipe
connected the engine to a \Vheeler surface
condenser.
To determine the quality of steam, a
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exhausted

ing a rod to each crosshead, the stroke be
ing reduced by means of a reducing wheel
fastened to each indicator.
Condensed steam was pumped by the
air pump alternately into two tanks on

from the high-pressure is admitted to the
low—pressure cylinder by two piston valves
of identical design, operated by an eccentric

weights were taken every 5 or IO minutes,
as the load demanded.

Readings

.
140

I

l
160

I
190

2 do

CURVES 0F MECHANICAL EFFICIENCY FOR REEVES ENGINE.

end by means of a three-way cock. Motion
for the indicators was obtained by fasten

scales.

,

‘. '1
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shaft

Two things are to be noted about these
curves The cutoff even at the high loads

- if ,4

El

Rites

tion of results and discussion, the water
rates and mechanical eﬁiciency are plotted
on the accompanying Figs. 2 and 3.

sure being determined by a gage connected
nexttto the calorimeter.
One Thompson indicator was connected
to each cylinder, taking cards from each

95‘;

REEVES VERTICAL CROSS-COMPOUND
ENGINE.

For the purpose of facilitating inspec

beyond the throttle valve, the steam pres

I

I.

were computed on the basis of dry steam.

Carpenter throttling calorimeter was placed

we

no.

Steam consumption per indicated horse
power-hour and per developed horsepower
hour for various loads and steam pressures

of

condensed

steam

does not seem to be late enough to cause

any marked rise in the steam consumption
at overloads. In fact, in most cases little or
no rise could be determined. Again, the

curves show good economy over a wide
range of load. The mechanical eﬂctciency
curves show a steady increase with the load
at any given steam pressure. On the over
loads the efﬁeiency falls off but slightly.
_——*0-.——

from the engine shaft.

There is no receiv

er, and the steam from one end of the high
pressure enters the corresponding end of
the low-pressure.
Lubrication of bearings is taken care of
by a central oiling system, all oil pipes lead
ing from a tank placed at the side of the

For the purpose of test the engine was

ﬁtted with a flywheel 5 feet in diameter on
the low-pressure side. Upon this wheel
was placed the Prony brake for the deter
mination of the developed horsepower, as
much as 185 developed horsepower being

FORMERLY the argument was advanced
against the use of forced draft instead

of induced draft that it burned out the
grates, seriously injured the boilers, and
blows gas and smoke from the ﬁre doors.

The basis of this opinion was the experi
ende of some engineers with plants equipped
with fans operated at far above the proper
speed. This was the result of installing

taken_off one brake.

a fan too small for the work, and then
OFAR

V

MADE AT SIBLEY COLLEGE, CORNELL UNIVERSITY, ITHACA, NY. 1905.
THE UPPER CURVES SHOW YHE D-H.P. AND l-NJ’. OF A

12 6 20 X H" ENGINEUNON'CONDENSING. TNE LOWER

x

2‘"VACUU¥ 150mg

forcing it above its normal speed in order
to secure the desired air volume. As a
consequence, instead of creating an ashpit
pressure of 7%, to 1% inches, which is all
that is ordinarily required, the pressure
was forced up to 5 or even 10 inches, with
the attending objectionable results.
In one instance, the engineer complained
of gas discharged from the ﬁre doors with
incidental effects, and condemned forced
draft absolutely, although he was favor

;

ably disposed toward induced mechanical
draft. Investigation showed that the fan
was‘being operated at about 12 inches

CONDENBING

.E

I
,W
l

l
4‘0

60

FIG. 2.

CURVES 0F STEAM CONSUMPTION FOR

water pressure, which at once accounted
1

cylinders By this means, once the oilers
are set, lubrication can be watched from
one point.

In general appearance the engine is, as
seen in Fig. 1, solid and of good ﬁnish.
For the tests the engine was connected
through about 25 feet of 4-inch pipe to two
B. & \V. boilers. This pipe was one 5110
too small, but was the largest that could be
obtained for connection, hence, in order to

minimize the effect that the resulting high
steam velocity would have, a piece of 6-inch
pipe about 30 inches long was interposed to
act as a sort of reservoir just ahead of the

1

1

60

1R0

REEVES ENGINE.

For the condensing series as high a
vacuum as could be obtained was carried,
averaging about 24 inches. For the non
condensing series the aircock on the con
denser was kept open, insuring condensa

tion under atmospheric pressure.
For the condensing runs, the engine di
mensions were 10% and 20 by I4 inches;
for the noncondensing runs, 12 and 20 by

for all the trouble.
When forced draft is used, the air' as
it passes from the ashpits to the combus
tion chamber is greatly reduced in pres

sure, owing to the resistances of the grates
and the fuel. At the same time the stack,
even if a short one, tends to produce a
partial vacuum in the furnace. As a result
it is practically impossible to create under
proper conditions, more than a slight excess
of pressure in the combustion chamber, and
this should not be enough to force the

I4 inches. This change was effected by
taking out a liner from the high-pressure
cylinder. These dimensions make the cylin

gases out at the ﬁre doors.

der ratio in the ﬁrst case 3.60, in the second

purpose, will readily dissipate any false
impression regarding forced draft.

2.75.

Accurate knowledge regarding the prop
er application of the fan blower for this
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PRACTICAL LETTERS.
This depaﬂrnent is for the direct exchange of ideas between practical men. The most acceptable letter is one which gives a suggestion
or tells of an experience which will be helpful to the man m charge ofﬂower machinery. Sketches for illustrations are desired when possible.
These need not be skillful/y drawn, nor is correct writing necessary. Such matters can be ﬁxed up in this aﬂ’iee. The editors do not hold
themselves responsible for the mrreetness ofstatements made or opinions expressed by correspondents in this department. We pay for all
accepted letters in rash.
PIPING A

FEED-\VATER

INCREASING

HEATER;

THE WORK

METHOD OF

IN

THE

LOW-PRESSURE CYLINDER.

Editor The Engineer:
In the June I issue of‘ The Engineer,
Mr. Wakeman replies to my criticism of his
method of piping feed-water heaters. He
states that there are thousands of heaters in
use containing but one coil of pipe. I never
have heard of any exhaust steam feed
water heater with but one coil of pipe.
There may be some, but the disadvantages
of such a heater are too many to enumerate

metal. The cutting edge is ground as thin
as for turning wood. The edge must be
extra hard and keen, using an oil stone
if necessary, and rounding the front of the
point to about I-IG-inch radius.
Place the tool as high above the center
of the work as possible; run the lathe at
a speed somewhat faster than for cast iron,
and use a feed from 1-32 to 1-16 inch, de‘
pending on the width of the point of the
tool. If the tool is properly set and ground,
it will turn the paper smooth and leave a
glossy surface. After turning the straight
surface, bevel the edges slightly with keen

here.

Again, as Mr. Wakeman states that as
“steam enters the shell and surrounds the
tubes," etc., it is evident that the heater he

illustrates is not of that type. Mr. Wake
man also says: “Some of the tubular heat
ers are so designed that the combined ca
pacity of the tubes at one point is only
slightly in excess of the capacity of the feed
pipe." I never have heard of any such
heater, but I wish to say that in my opinion
the man who would buy such a heater must
possess even less sense than the man who

made it, if such a thing could be possible.
Without reading my letter carefully, I
am well aware of the fact that I stated that
unequal expansion exists in the heater piped
according to Mr. Wakeman’s method, and
that it was caused by the unequal tempera
ture of the water in the tubes, and not by

any difference in the temperature of the
steam surrounding them. And again I wish
to say that the statement that any such dif
ference exists is simply ridiculous, and not
in harmony with any theory of steam engi
neering that I ever have heard of.
In the same issue C. M. H. says that my
criticism of Y. E.’s answer to examination
question No. I4 is manifestly wrong, and
that Y. E.'s statement to the effect that the
work done in the 10w-pressure cylinder is
increased by shortening the cutoff is cor

rect.

side tools, right and left.

Be sure to have

the friction boards ﬁrmly bolted together
in order to make a smooth job in turning.
E. H. Lenning.

BOILER PREVENTEI) FROM
STEAM

I'RIMING;

COVERT NC

DRUMS.

me considerable trouble by priming. 1 ob‘
tained two nipples about 12 inches long and
cut a thread on one end deep enough to
go into the bottom of the ﬂange on boiler.
Then I drilled two holes to receive a
long bolt, upon which a heavy iron bucket
was suspended, as shown. Since putting
this device in service, have had no trouble.
This may serve as a suggestion for M. W.
Campbell, who mentioned, in the March 15
issue, building a raft in his boiler to keep
it from priming.
In the May 1 issue, L. A. H. asks for a
method of applying asbestos plaster to
steam drums. If he will ﬁrst get some
woven wire of % or %-inch mesh and put
on the drums, fastening it with wire, he

METHOD OF ' PREVENTING PRIMING.

When the cutoff is shortened, the ratio

froor. FOR TURNING PAPER FRICTIONS.
Editor The Engineer:
Answering the inquiry of Frank E.
Smith, for description of a tool for turning
paper friction in the lathe, would say, that
I have turned frictions with a diamond
point tool. The front rake is made a triﬂe
greater, and the top and side rake very
much greater, than that of tools for turning

the full length. The machine seems to
operate properly; the only trouble is in the
freezing tank.
At ﬁrst I thought the liquid ammonia
contained too much water. If this is likely
to be the case, will some one please tell
me what the hydrometer should show when

testing it, and how I should go about it to
make the test?
W. C.

INDICATOR PISTON s-rrcxs; REGULATING ms
CHARGE FROM PUMP.
Editor The Engineer:
Referring to H. L. D.’s letter in the
issue of May 15, would say that I am of
the opinion that the irregularities in the ex
pansion lines of his diagrams are due to the
sticking of the piston of the indicator. 1
have experienced this trouble, which was

If this be so, I

of expansion in the high-pressure cylinder
is increased and the pressure at release low
cred. I cannot see how that is going to in
crease the pressure in the receiver or the
work done in the low-pressure cylinder.
Chas. L, Andersen.

Absorber is 48 inches in diameter, 12
feet high and contains 252 2-inch tubes 10
feet long. The return gas line from the
freezing tank enters through the top head,
in the center, and runs down to within 4
inches of the bottom head. It is perforated
with four rows of Qyé-inch holes running

A little over a year ago my boilers gave

Now if the cutoFf is shortened it is

amount of work as before.

7 pounds.

Editor The Engineer:

evident that the boiler pressure must be in
creased if the engine is to do the same
cannot see how that is going to reduce the
work done in the high-pressure cylinder.

ing 95 pounds of steam on these coils, dis
charging the water as fast as the steam
condenses. The poor liquor indicates 16
on the hydrometer, and the liquor in the
bottom of the absorber, 27.
Enough liquiﬁed gas is obtained in the
condensers, but the high pressure is 160
pounds. My trouble is in the freezing tank.
If I run my expansion valves nearly closed,
I cannot get the proper results in the tank,
and when I open them wider, expansion
does not take place for more than half the
length of the coils. That causes the most
of the work to be done at the bottom of
the tank. The back pressure in the tank is

will not ﬁnd it a diﬁicult undertaking.
Asbestos plaster should be mixed with
warm water, making it rather thin. Then
throw it against the drum until a thin cov
ering is obtained. He can then take a
trowel and apply the plaster until he gets it
as thick as desired.
J. W.

TROUBLE WITH AN ABSORPTION ICE MACHINE.
Editor The Engineer:
I am running a 20—t0n Ball absorption
ice machine having a retort 36 inches in
diameter and 20 feet high. This contains
a nest of ﬁve coils of 1-inch pipe. which

amounts to 1,250 lineal feet.

I am carry

found to be due to grit or gummy oil in
the indicator cylinder.
Would suggest that H. L. D. try an
other indicator, provided he is certain that
the ﬁrst one is clean. That would show
whether the trouble is with the engine or
indicator mechanism. If the engine is a
working model, carefully made, H. L. D.
should know whether a second admission
would be possible.
Diagrams taken at low speed shOw fewer
irregularities, which probably is due to the
sticky piston of the indicator having more
time in which to reverse its motion.
Here are a couple of ideas that have
proved helpful. We desired to run a sin
gle cylinder Cameron pump so as to keep a
constant pressure on the cold water lines.
During part of the day the demand is
heavy, but during the remainder a pump
one-sixth the size necessary for the heavy
demand will do the work.
Owing to considerable wear in the valve
motion of the pump, it was impossible to
run the pump slow enough on light load
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without having it stop. We found that by
admitting a very little air on the suction
side, thus causing the pump to work on a
mixture of air and water, we could run it
faster without pumping too much water.
While this may be open to criticism from
the viewpoint of economy, it did what was
needed, which was the important thing at
the time.
The water we use for washing is very
hard, so we connected the discharge of one

of our traps to an elevated bowl, the over
ﬂow being connected with the sewer. By
this means we are able to keep a supply of
warm soft water.
F. D. B

THE EFFECTS OF RESETTING conuss VALVEs.
Editor The Engineer:
In the Feb. 1 issue I asked for informa
tion concerning some indicator diagrams,
one from a 14x36 Corliss engine in par
ticular. I received replies which proved of
great help in getting things straightened
out, and I wish to thank E. E. Edwards
and J. E. M. for the assistance they ren
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MAKING REPAIRS IN AN OLD PLANT.
Editor The Engineer:
On taking charge of an old plant, I
found lots of small troubles around the
boilers, such as leaky feed valves, old and
thin pipe, dirt on top of the boilers, leaky
steam joints; in fact, there were only two
joints in the steam line that did not leak.
But the worst thing-I found with the
valves was that there were only four
valves on the whole pipe system that were
put on so as to allow packing the stems
when closed.
The hot water pumps came next and
they were certainly a caution. Rubber
boots and coat were necessary to keep from
getting wet when I stepped inside the
door. These pumps were of the duplex
style and had bronze valves and seats
which rested on a ring cast in the body of
the pump. Both the valve and seats were
held in place by a bolt through the valve
cover. One of the rings had been partly
broken off and could have been ﬁxed all
right, but it had been repaired. The result

badly that the valves did not have enough
travel, so that when this was repaired
they were all right and have given me
very little trouble since.
The next thing I tackled was the blow
ing engines. The engineer worked hard
all day to keep them going; they wheezed
and blew until enough to give one a head
ache.
The valve motions on the steam cylin—

ders were in awful shape; the valve stems
were worn so much in the bonnets that they
would not hook up more than half the time.
It was impossible to keep the stems packed
with so much lost motion, while the escap
ing steam added to the general confusion.
On the air end the piston traveled about 8
inches before the inlet valve opened, thus

causing a vacuum, and when the inlet valve
did open it sounded as though it had sucked
in a bale of waste. On the downward
stroke the inlet valve did not close soon
enough and the escaping air made a screech
ing noise loud enough to drive the engineer
to drink.
After three days I ordered an indicator.
and while I was waiting for it to arrive I
did the best I could at setting the valves

by measurement. I succeeded in helping
matters considerably.
In the meantime I had put in a requisi
tion for various small parts of the valve
gear and one steam bonnet complete. I
found both pistons leaking badly, as there
was no trace of packing rings. The place

where the rings should have been was worn _

FIG.

I.

DIAGRAMS SHOWN IN FEB. I ISSUE.

dered me. I tried a stiffer spring in the
indicator and as the results were no better,
I concluded that resetting all the valves
was the only remedy.

The valves were set according to marks,
and in making the adjustments I found that
it was necessary to advance the eccentric,

which I did. After equalizing the cutoff
and making a few minor adjustments, I
started the engine and obtained the dia

was that about once a week (generally at

2 o’clock in the morning) I had to put in
the wrought-iron ring and rebabbitt it, as
it was in the ﬁrst place. I had to get a
new water end for the pump, which I did
with more or less trouble with the super
intendent. I also got a new plunger and a
set of glands.
We put the new end on and returned
the old plunger and lined the glands to

concave. The superintendent decided that
we could not stop long enough to bore the
cylinder and ﬁt new piston rings, but would
wait for a chance when the furnace was
shut down. I did as ordered. We have
the same trouble with low steam, but not as
much as we did before repairing the en
gines and cleaning the boilers; enough.
however, to cause lots of trouble.

I left

the company's employ before the cylinders
were rebored.
The man who took my place said many
bad things about me for allowing the en
gines to get into such bad shape. I learned
afterward that he got into trouble for not
knowing his business. There was plenty of
steam after the cylinders were rebored, and
I knew very well there would be.

A blast

furnace man has to work by spells and
make repairs whenever he can. It is dif
ferent from any other work because the

furnace runs 365 days in the year, and, as
a rule. needs all the machinery all the time.
What work is done has to be done while
casting or while the furnace is stopped for
a few hours. I should like to hear from
furnace mechanics and would be glad to
exchange ideas and experiences.
E. H. 0.

FIG. 2.

SHOWING THE RESULTS OF THE ADJUSTMENTS.

grams shown in Fig. 2. The spring was
changed, as I believed the former spring
was not absolutely correct.
Referring to Fig. 2, it will be seen that
I reduced the back pressure also, since that
was due to the heater. I believe Fig. 2
represents a pair of very satisfactory dia
grams, and the engine runs more satisfac—
torily also.
L. A. Cole.

AN ENGINE CHANGED FROM NONCONDENSING
'ro CONDENSING WHILE RUNNING.

ﬁt and thus had one good water end. The

Editor The Engineer:

other pump was sadly in need of repairs.
The plunger was seared badly from using
hard packing and there was a hole in the
flange that threw water all over the room
at every stroke. I put both water ends
in good order and still the pump refused
to run well.
At last I found the valve gear worn so

An engineer recently asked if it would
be safe to change a 22 and 42x48 Harris
Corliss engine from noncondensing to con
densing while running. There is no danger
whatever, but there will be a slight in
crease in speed until the governor can take
care of it. This can be helped some by
raising the governor by hand a little just as

the vacuum takes hold. I am aware that
some engineers will not agree with me, but
there certainly will be no harm done.
The low-pressure connections will thump
some for a few revolutions, but the engine
will quickly settle down to business again.
S. J. S.

TURNING PAPER FRICTION WHEELS.
Editor The Engineer:
In the May 15 issue, Frank E. Smith
requests an illustrations of a lathe tool for
turning paper frictions. The tool shown
herewith is used for turning leather, ﬁber
and wood, and I think will answer the pur
pose in his case. It is made by flattening
5".‘ND FOP SuRl-WZE
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FORM OF TOOL FOR TURNING FRICTION WHEELS.

a tool, as for a side tool, except that it is not

made so thin. Turn the end round the
horn of the anvil, thus forming a half-circle.
That will cause the top edge to be a triﬂe
lower, which is left so.
Grind the top inside edge to the same
angle as for a wood chisel. The tool will
then look like a wood gouge ground on the
inside. Harden and draw to a dark straw
color. Run the work as fast as possible
and the tool will cut clean and make a good
job.
D. F. C.

larger ones. In this way they frequently
had some second-hand engines for sale.
It seems that about 6 months before I
went there the ﬁrm had sold a Io-liorse
power engine to run a machine for making
shingles. The purchaser had a tract of
pine timber land about 8 miles from the
city, where he had set up the machines to
make shingles. I had been in the place
about 3 weeks when the gentleman said the
engine was no good; it would not run the
empty machine. So I was called to the
oﬁice, where arrangements were made for
me to go the next day to see the engine.
It appeared to me that these men knew
very little about engines and boilers, for the

whole thing sat out in the open with only
the trees for a roof, and the man who ran
it used to run on 40 pounds of steam, but
at that time it would not work with 80.
He also said that when he started it he
had to give it the full pressure quickly,
otherwise when the crank got nearly to the
center it would go back. I told him the
eccentric must be out of place. But he in
sisted that he had ﬁxed it, but that ﬁxing
did not do any good. I removed the steam
chest plate and found that the eccentric
had moved so far ahead that the port
opened before the piston reached the end
of the stroke.
After adjusting the valve I took a look
at the cylinder. I found the piston in
pieces, the rings having been made in three
sections and of cast iron. The springs bore
against the center or wedge-shaped ring
and rested on a pile of ﬂat plates. The
small plates were %; inch thick and were
used to adjust the springs by either taking
them out or put in additional plates as
required. About the time I had the pieces
of the rings out the owner came along and
wanted to start the saw as soon as possible.

said he would show me how the pressure
would come down. So he started the saw
and began to cut shingles. The engine
went along all right until ﬁnally the fellow
stopped and looked at it. "Well," said he,
“that beats me. I did not know it would
work with wooden insides; if I had I could
have done that job myself." The owner
came out of the woods and said: “Well,
young man, I did not think you knowed
beans, but I guess I was wrong." So I
gathered up my tools, went to his house,
had supper, after which he drove me to
the station.‘ I got home pretty late, about
10 o'clock, but
new that day.

I had

learned

>oniething

L. A. Oaks.

THERMOMETER DOES NOT users-run CORRECTLY.
Editor The Engineer:
My trouble is that the thermometer
shown in the drawing does not register cor
rectly. I ﬁrst had the thermometer screwed
into a 11/1 to Vz-II'ICII bushing, and then
into a tee, as shown. Thinking that this
connection kept the bulb of the thermome-'
ter above the hottest water, I had the op

posite side of the tee tapped and threaded
for % inch. This method brought the bulb
completely into the passing water, but with
both arrangements the mercury only rose
to about 120 degrees, while I feel sure the
water is very much hotter than that.

USING EXHAUST STEAM FOR HEATING WATER.
He told his man to get up steam, as he

Editor The Engineer:
I should like to get the ideas of engi
neers on the subject of heating by hot
water. Will a 10x20 engine making 185
revolutions per minute, with steam of 90
pounds and cutting off at half stroke, sup
ply exhaust steam enough to heat sufﬁcient
water to 180 degrees F. for warming a fac
tory? There are 3,500 feet of 1-inch pipe in
the building, with an allowance of 25 cubic

feet of space to 1 running foot of pipe.
Also what size of pump would be needed to
handle the water, an open heater being
used?
C. E. R.

REPAIRING AN ENGINE IN THE woons.
Editor The. Engineer:
Some years ago, shortly after I had ﬁn—
ished my apprenticeship as machinist, I
made up my mind to go around the country
and see how other shops were conducted.
I informed my employer of my intention
and when he found I was determined to
go he gave me a letter of introduction to
a ﬁrm in Baltimore and advised me to use
it. Upon arriving in that beautiful city I
looked around for two days and then went
to hear what they had to say with refer
ence to work. It was disrobe and go to
work at once. The ﬁrm did all kinds of
work for the canning houses.

They made

about every kind of machine the canners
use and often replaced small engines with

must run out some shingles before night.
You can rest assured that I was sick of
that kind of work.
Never having done any engine work,
having learned my trade in a machine tool
shop, I did not want to disappoint him, but
there was nothing to make rings of and
no way of making them. After thinking
a while, I made a gage for the new rings.
The cylinder was badly scored so that
whatever I might have done could not have
hurt it very much. Only a short distance
away was a carpenter and the thought
came to me that wood rings might be made.
So I borrowed some tools and a board and
made the wood piston rings. I set the
springs down close, put the packing on top
instead of under them and then made the
rings of four pieces each. I ﬁnally got
them together, and the piston in the cylin
der. Then there was no packing in the
stuﬂingbox. I asked for packing, but they
did not have any, so something else had

to be found. The ﬁrst I struck was a rope
used to tie a horse. I cut off some and
packed the gland. Steam had been up for
some time, and I found they used no cyl
inder oil, but occasionally put in tallow.
The engine was built with the valve on
top of the cylinder, so I put in plenty of
machine oil and started up. The engine
groaned considerably for some time, but
after it had run for half an hour with
about 60 pounds of steam the operator

§\\§\\\\\\\:\\\\\\\\\\\\\\\\\\ \\\\\\s\\\\\ \\\\\\\\\\
PRESENT

ARRANGEMENT

OF

THERMOMETER.

Pressure gage has been taken off and
the water allowed to run until hot water
forced the cool water out of the bent pipe.
I then allowed the water to fall on the bull)
of the thermometer and the mercury im
mediately rose to 208 degrees. Could this
difference be caused by a more sluggish
circulation, ordinarily, of the water coming
out where the gage is connected than in
the discharge pipe to the boiler, the latter
water being thus heated to a much higher
temperature? Could it be the motion of
the water that causes the trouble?
I should like to hear from any one
who can enlighten me on the subject.
Thos. M. Syer.

THE

454
GAGE DOES NOT SHOW BOILER PRESSURE.

Editor The Engineer:

A singular thing happened during an ex
ceptionally cold winter. One morning I
arrived at the engine room and the ﬁreman

motor if the load is under 10 horsepower.
The best way is to place several small ma—
chines together and belt them to a small
line shaft and then belt the motor to that.
The plant could be made to furnish
light for the town on the same circuit that

met me, saying that he could not get up

steam. I took a look at the ﬁres and found
them all right, but not a pound of steam. I
then‘tried the safety valve and found it was
very nearly blowing ott. So I went into the
engine room and found 80 pounds of steam
indicated on the gage there. Of course I
was sure the gage in the boiler room was
out of order, and told the ﬁreman to take it
down and to put on the one I had in the
engine room. Still no pressure showed on

furnishes the power if ditect current is to
be used.
Stokers should only be installed when
great economy is desired, as their ﬁrst cost
will not warrant their use in small plants. I
think natural draft with a steel stack
should be used.
Hugh G. Boutell.

the time I leave home 1 could show a per
son through at least six mills, and in al
most every one the engineer will be found
doing almost anything besides looking after
the work as he is supposed to do in the
engine room. I have seen engineers go to
the upper ﬂoor and lace a belt or ﬁx a ma
chine leaving a boy to shovel in the shav
ings. He may be gone 5 minutes or an
hour. He may return in time to start or
stop the feed pump without any serious
danger, but should there be danger in start
ing the pump, what is done? Does he al
ways act according to the rules laid down

FAULTY INDICATOR DIAGRAMS.
Editor The Engineer:

the gage.

It is well known that an error, which

Then I saw there was nothing wrong
with the gages, so tried to blow out the
siphon under the gage, but nothing came
out. It occurred to me that a ventilator
had been put in during the previous sum
mer to take out the hot air in front of the
boilers. This had been left open during the
night and the water in the siphon had froz
en. I thawed it out and had everything
working all right again in a short time. As
cold weather approaches this is worth re
membering.
G. E. C.

JULY I, 1905.

ENGINEER.

sometimes may be considerable, arises from
the ordinary method of piping up an indi
cator with a connection to a three-way cock

for low water?
Not one in ten would dare to draw the
ﬁres because that means shutting down the
mill and would mean loss to the company.
The engineer may lose his job; he cannot
do that, he must chance it, and starts the

pump, perhaps endangering life and prop

from each end of the cylinder, or by angle

erty.

valves and one-way cock, as shown in Fig.

he does it because he fears he may not be
able to appease the wrath of the foreman
or his employer, and thus loose his job.
This is the fact as I have seen it on several
occasions.
The next kind of plant is in laundries.
In almost every case the engineer must
keep all machines in order, belts, shafting,
etc.,

/

EQUIPMENT FOR A ZOO—HORSEPOWER PLANT.

Does he do this in ignorance?

and

washers.

in

some

cases

even

tend

No,

the

There are many instances where

INDICAYOR

it requires from one-half to an hour to do

Editor The Engineer:

FIG.

I recently noticed an inquiry as to what
is the best kind of machinery for a 200
horsepower electric plant. I think that for
this sized plant the steam pressure, if hori
zontal tubular boilers are used, should be
about 140 to 150 pounds.
As to the engine, a zoo-horsepower
cross-compound Corliss with direct-connect
ed generator would make the best showing
in the end, although a belted engine would
be considerably lower in ﬁrst cost.
Trouble with belts and countershafts,
however, will more than overbalance the

difference in price. A high-speed engine can

I.

ANGLE VALVES IN INDICATOR PIPING.

t; the eﬁ'ect of the long piping being to in
crease the area of the diagram.
Liability to leakage through the angle
valves is another source of error. The

the repairing in a single case. I have seen
a foreman go into the engine room and in
form the engineer that he had a job for
him at the ofﬁce. The engineer was busy
with a hot water pump. He told the fore
man that he could not possibly leave just

cards, Fig. 2, illustrate this very clearly.

then, but would go as soon as he could.

From the position of the atmospheric line,
it would appear that the engine was run
ning condensing. As a matter of fact, it
was exhausting against a back pressure of
about 3 pounds by gage. Leakage through
the angle valves when drawing the at
mospheric line was found to be the cause
of its misplacement.

A half hour passed, yet the pump failed to
work. The foreman appeared again and
asked: “How long are you going to
monkey with that pump?" The engineer
looked him squarely in the eye and shouted:
“Until it is safe to leave it." The foreman
wilted somewhat and asked for a screw—
driver, saying that he would ﬁx it himself.
I followed him to the street where he
brought a chair and fastened the awning
frame.
Laundry work also is unsteady, espe
cially on a boiler, and in most cases they
have almost double work for the boiler.
The engineer knows that he is taking
chances when he leaves his plant under
such conditions, yet he does it. His pay is
rather small and his family need not be

large to require steady employment in order
to make both ends meet. He will chance it

H
FIG.

2.

SHOWING

MISPLACED

be run at a higher rate than a Corliss, and,

therefore, the generator would be much
cheaper. But a high speed engine is much
more likely to break down and requires
more oil and more careful watching.
An independent air pump and jet con
denser should be installed if the water is
not ﬁt for use in the boilers. In selecting
an air pump the single style of pump should
be chosen, as the duplex is liable to short
stroke and lose the vacuum.
I do not believe it would be advisable to
run each machine in the shop by a separate

ATMOSPHERIC LINE.

In all cases where accuracy is required
the connection between the cylinder and in
dicator should be as short and straight as
possible.
H. B. B.

MYSTERIOUS (P) BOILER EXPLOSION.
Editor The Engineer:
I wish to ask whether the engineer has
other work to do besides looking after his
boiler and engine. This of course applies
mostly to small plants. First, take the plan
ing mill engineer. \Vithin an hour from

and do as he is told, not asked, rather than

hunt another job and perhaps not fare any
better by the change.
Not long since I read an account of a
boiler explosion (mysterious of course) in
a lumber mill. The engineer had quit or
had been “let out,” and the foreman had
taken charge of the engine. Something
went wrong in another part of the mill and
he went to ﬁx it. After being away for
some time he returned to the boiler and
stood by the injector when the explosion
took place, and needless to say he was
killed. They could not tell the cause, yet

the engineer is blamed in almost every
case. But is an engineer really to blame
under such circumstances, and what can be

done in cases of that kind?

1. M.
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THE

EFFICIENCY TESTS OF A 400-KILO
WATT STEAM TURBINE.
N these tests the object was to speciﬁcal
1y determine the fulﬁllment of the
builders’ guarantee of the steam con
sumption at various loads and under vari—
ous conditions, and incidentally to observe
the general sufﬁciency of the steam turbine
for its intended work. The equipment was
one ordered by Joseph Benn & Sons of
I
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pounds, and at full load, 12.48 pounds, a

late steam in the coils and get the heat

showing from 7 to 11 per cent better than

needed, it was necessary from time to time

the guarantee; see Fig. 1.

to use an open bypass and blow out the
condensation six or eight times a day, a
process which was wasteful and expensive.
In the early part of January, 1905, the
mechanical department of the mill decided
to install and try the Bundy multiple trap
system. Accordingly there were connected
to the return pipes from the coils and dry
ers four No. 75 Bundy traps.

With saturated steam the consumptions
were 15.86, 15.05 and 13.89 pounds respec
tively.
Overload tests showed that 208 per cent
of the rating was carried by the turbine
with excellent economy, a feature brought

about by an automatic secondary governor

a 600

valve, which begins to operate only when

nominal horsepower \Vestinghouse-Parsons

the load on the turbine has reached about
700 horsepower, or about 15 per cent over
load.
Speed regulation was shown to be 3.55
per cent at no load and less than 1.3 per
cent at all points above half load.
Superheat was shown to reduce the
steam consumption 10 per cent for each 100
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degrees F. of superheat.

Separate tests of the generator showed
that, from one-half to full load. the efﬁcien
cy ran from 91 to 95 per cent, and the losses
varying as shown on Fig. 2.

2‘,
H—

FIG.

I.
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CURVES SHOWING ECONOMY TESTS OF

The ﬁgure shows the connections to and
from this battery of traps. The discharge
lines from these four traps are connected
together into a main return pipe, which is
carried back some 150 feet to the boiler
room, and is connected to a No. 105 Bundy
boiler return steam trap, which automatical
ly discharges the condensation into the
boilers. The volume of water handled is
about 1,200 gallons an hour at a tempera
ture of not less than 300 degrees F.
The system is entirely automatic, the
tank traps ﬁlling and discharging at inter
vals proportional to the rate of condensa

AN UNIQUE STEAM TRAP SYSTEM.
tion.

THE TURBINE.

If condensation is rapid, as it is in

T \Voonsocket, R. 1., is located the

cold weather, the traps discharge often,

C = Water per B.H.P. per hr.—Saturated steam.
D = Water per B RP. per br.—Snperheal.ed steam.

large woolen mill owned by the Riv
er Spinning Co. Three large Sturte<
vant coils and one large wool dryer are lo

while, when the amount of condensation is
small, the number of discharges a minute or

E = Water per I.H.P. per hr.

cated on the Second story of the mill build

Steam
pressure
l501bs.—Vactmm 28 in.-—Su perlo
from 0 to
100 degs.
1 a 1:

ing and are used to supply hot air for dry
ing and warming purposes. During the
winter season when the intake air for these

an hour is correspondingly reduced. It is
an interesting feature of this system that
the source of supply is located far from the
boiler room, and yet the separating or tank
traps discharge the water back to the boiler

coils is at a low temperature, frequently at

room against an elevation without having

A = Water per hour—Saturated steam.

A

B = Water per bonr—Superheated steam.

steam turbine, direct connected to a 400

kilowatt Westinghouse polyphase generator
of the revolving ﬁeld type. Tests were
made by F. P. Sheldon 8: Co. of the same
city.
.
It was particularly desired to determine
the eﬁiciency of the turbine independent of
the generator, consequently separate tests
were made on the steam turbine and the
generator.

To insure the utmost accuracy,

brake tests were made on the turbine. The
exhaust steam from the turbine was con
densed in a surface condenser and the con

densed steam weighed.
Tests

were

made

at

one-half,

three
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FIG. 2.

CURVES OF ELECTRICAL TESTS ON THE

ARRANGEMENT OF TRAPS T0 DRAIN THE

HEATING COILS.

TURBO-GENERATOR.
M = Efﬁciency, measured.

N -= Eﬂiciency. guaranteed.
0 =
'1:
0126 =
=
=
=

Iron loss.
Saturation curve.
Total losses.
Iron losses,
Copper losses.

quarters and full load with steam at 150
pounds pressure and 100 degrees F. of
superheat, the vacuum being 28 inches. Un

der these conditions the steam consumption
per brake horsepower-hour was at half load,
14.34 pounds; at three-quarter load, 13.45

zero point, the coils condense large volumes
of steam, producing water of condensation
so rapidly that the coils are ﬁlled in a com
paratively short time.
This condensation so impaired the efﬁ
ciency of the heating coils that, even at 125
pounds pressure, sufﬁcient heat could not be
had for drying the product. The old plan
of taking care of the condensation was en
tirely inadequate to keep the coils clear of
water, even when operating under minimum
condensing conditions. In order to circu

their operation interfered with by back
pressure, induced by the column of water
with which the return pipe is constantly

ﬁlled, and which exerts a hydrostatic pres
sure against the discharge valve of each

trap equal to the height of the column of
water. This system was designed and sold
to the River Spinning Co. by John Sabin,
Boston manager of the A. A. Grifﬁng Iron
Co., of Jersey City, N. J., which manufac
tures the Bundy traps and controls the
Bundy multiple trap system.

456

THE

JULY 1, 1905.

ENGINEER;

QUESTIONS AND ANSWERS.
In this department we will answer as promptly as possible all questzons pertaining to power plant operation submitted by our
It should be rememoerea', however, that it takes some time to get matter ready for publication and, if an immediate reply is desired.
postage should be enclosedfor a mail answer. Questions should have all relatedfacts given, as sometimes it is impossible to give an answer
fbr want of some details or data.
Address all communications to Question Department, The Engineer, 355 Dearborn Street, Chirago, Ill.
readers.

E. E. 5.;

HEIGHT OF STACK;

A.——At 70 pounds, on a 28-inch piston,

DRAFT.

n

1. I would like to know if the height
of the stack for the plant at which I work
is correct. The stack is 100 feet high and
furnishes draft for two water-tube boilers
of 150 horsepower each. One boiler is used

the

total

pressure

would

be

70 X 282 X

0.7854243,102 pounds. At 111 feet per
minute the horsepower is 43,102 X 111
+33,0oo=145 in one cylinder or 290 in
two for a double-acting duplex pump. The
probability is, however, that not over 40

at

a

time,

and

dampers

are

provided.

2. Does the height of a building make any
difference in the draft of a stack?

Take,

for example, a building 12 feet high, with a
70-foot stack, and a building 60 feet high,
with a 70—foot stack."
A.--1. With regard to the height of
chimney, that has nothing to do with the
horsepower of a boiler, although it seems
queer at ﬁrst thought that it does not.
The height of the chimney influences the
strength of the draft and that, of course,

governs the amount of coal which can be
burned per square foot of grate surface un
der a boiler, but if the chimney be too
small in area it will not carry half the ﬂue
gases so as to give the necessary horse
power for a boiler.
In other words, in
reckoning the capacity of a chimney, both

pounds mean cﬁective pressure would be
realized, which would make the horsepower
290 X 4/7=166. Such a pump would re—
quire about 80 pounds of steam per horse
power-hour or 80X 166:13,28o pounds
per hour total. This is from the results of
tests.
At 20 inches vacuum, or 5 pounds abso

lute pressure, the latent heat of steam is
1,000.6 British thermal units. To take this
amount from each pound of steam would
require that 1,000.6 X 13,280: 13,287,968
units be absorbed per hour. Each pound of
cooling water takes up 160—54: 106 heat
units; hence it would require 13,287,968-2
106: 125,358 pounds of water per hour for
condensation, if the transfer of heat were

perfect.

Actually it would require twice to

two and a half times this amount, because

the height and the area must be taken into
account. A chimney 100 feet high and 33
inches in diameter would just about care

for a 150-h0rsepower boiler. Of course, if
the chimney was larger in area, it might be
of less height; for instance, if it is 3 feet
in diameter and 70 feet in height, it would
take care of a ISO-horsepower boiler. This
diameter is, of course, the inside diameter
of the ﬂue of the chimney.
2. The height of the building outside
the stack will make no diﬁ‘erence in the
draft so long as the stack extends far
enough above the roof to get free circula
tion of air. It is possible that if a building
is 60 feet high and the stack 70 feet high
and the two are so located that the build
ing serves as a wind-break for the stack,
either one of two things might happen. If
the shape of the building were such that
the wind were deflected to each side of the
chimney so that the currents of air did not
blow straight across the top of the chim<
ney, as they naturally would do, the draft
might be reduced.

On the other hand, if

the building did not interfere with the blow
ing of the wind across the top of the chim
ney, the fact that it protected the chimney

would save radiation, keep the gases inside
the chimney hotter, and, therefore, give bet
ter draft.
H. H. R.; COOLING WATER FOR A DUPLEX CON
DENSING PUMP.

“I would like the method for ﬁguring
out how much cooling water is needed for a
direct-acting. duplex steam pump, with
steam cylinders 28x36 inches and a pres
sure of 70 pounds, running at a piston
speed of 111 feet per minute, if the cooling
water enters at 54 degrees F. and leaves at

160 degrees?
20inches."

The vacuum gage stands at

the transfer is not perfect and allowance
must be made for some cooling of the steam
after it is condensed.
r. c. 1..; DENSITY or STEAM AND WEIGHT OF
WATER.
u
I. I should like to have a formula for
ﬁguring the density or weight of I cubic
foot of steam at different pressures, also a
formula for ﬁnding the weight of 1 cubic
foot of water at different temperatures. 2. .
How can I ascertain, without actually meas
uring the distance, how far the piston has

moved away from the end of the stroke

when the connecting rod is in different posi
tions with reference to the center line of the
engine ?"
A.—1. A formula which gives a very
close approximation is as follows:
62.425
1) =

25.62 + (49,700 + 2.04 P+ 0.72)

In which D equals weight of 1 cubic foot,
and P the absolute pressure in pounds per
square inch. The weight of 1 cubic foot of
water at various temperatures is found by
means of the formula:
124.85

IV — _—-—

_ (t+461+500)+1500+t+461)
In which W equals the required weight, and
I the given temperature.
2. This may be accomplished in three
ways: (0) Divide the length of the con
necting rod in inches by the secant of the
angle at which the connecting rod is placed
and subtract the quotient from the length of
the rod, or (b) multiply the length of the
connecting rod in inches by the cosine of
the angle at which the rod is placed and
subtract the product from the length of the

rod. (c) Multiply the length of the rod in
inches by the sine 0f the given angle and
square the product, add to this the
square of the length of the _rod and extract
the square root of the sum. Subtract the
length of the rod from the last quantity
obtained; the remainder will be the distance
the piston will have moved due to the angle
of the connecting rod. The length of the
crank, measured in a horizontal direction or
parallel to the axis of the cylinder, also de
creases as it approaches a vertical position,
and the piston will move a certain distance
due to this apparent shortening of the
crank. The length of the crank measured
in a horizontal direction is found by the
same rules as for the connecting rod, and
this length subtracted from the actual
length of the crank gives the distance the
piston moves due to the angle of the crank.
The sum of these quantities gives the dis
tance the piston has moved in the stroke.
Suppose the connecting rod is 6 feet or 72
inches long and the crank 12 inches long.
Assume the angle of the crank to be 25 de
grees and the corresponding angle of the
rod 5 degrees. The secant corresponding
to 25 degrees is 1.1034, and to 5 degrees,
1.0038. The movement of the piston due to
the angle of the rod is 60— (60 —2- 1.0038) =
0.23 inch, and the distance due to the angle
of the crank is 12— (12—1- 1.1034)=1%
inches, therefore the piston will have moved

a distance equal
inches.

to 0.23+I.125=I.355

1.. J. P.; AREA or A SEGMENT; BOILER 1101151:
rowan.
“1. How is the area of a segment ob
tained, and what has the table got to do
with it? 2. Is the horsepower of a boiler
found by computing the. cubic contents of
steam ?"
A.——-1. The table you refer to has been
computed as an aid in ﬁguring the areas
of circular segments. In using the table,
divide the actual height of the segment by
the diameter of the circle. Then by look—
ing up this quotient in the column of
heights and ﬁnding the corresponding tabu
lar area and multiplying this area by the
square of the diameter of the circle, the
result will be the area of the segment.
2. The standard horsepower rating for
any boiler is 34% pounds of water evap
orated from feed water at 212 degrees F.
per hour.
The

total

number

of pounds

of dry

steam required per hour at the desired
pressure is computed and this result divid
ed by 34% gives the standard boiler horse
power rating.

Manufacturers generally rate a boiler by
the number of square feet of heating sur
face it contains and assume from 10 to 15

square feet per horsepower, depending on
the service to which the boiler is to be
adapted.
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A NEW TYPE OF WATER-TUBE
CLEANER.
This is a device which is distinctly
different from anything heretofore brought
out for this purpose. It is designed par
ticularly to clean the tubes of water-tube
boilers and consists, as shown in the ﬁg

ure, of two parts, a new form of scale cut—
ting tool and a new and powerful form of
~,~c.\r\‘
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ed so that no lubrication is necessary, the
most approved form of roller bearings used,
and the parts made of hardened tool steel.
The manufacturers state that one of these
cleaners, after it had cleaned ﬁfteen I40
horsepowcr water-tube boilers, showed no
appreciable wear on any part of the ma

chine except the cutters. The device is
manufactured by the General Specialty Co.
of 103 Seneca street, Buffalo, N. Y.

A FEED-WATER FILTER AND GREASE
BXTRACTOR.

THE DEMON TUBE CLEANER.

rotary motor to drive this cutter. The
motor is a rotary engine, but has a central
shaft and is free from all valves; it is not
a turbine wheel and has no resemblance
to that form of motor either in design or
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entire set is secured by three stay bolts.
All cartridges are made of solid drawn
brass tubing, perforated by drilling, and the
entire ﬁltering arrangement and all ﬁttings
are made of composition. Each ﬁlter has
two pressure gages. one connected to the in
let and the other to the outlet, so that the

difference in the reading of these two gages
will indicate the actual pressure on the lil
tering media. The capacity of the ﬁlters in
creases from 12,000 to 162,000 pounds of
water per hour.
+

Various methods have been used for
keeping oil out of boilers, but the method
that seems to be the best adapted for this
purpose is, forcing the water through a ﬁl
tering medium that will effectively absorb
or prevent all foreign matter from passing.

WHITE STAR REGRINDING VALVES.

The

White Star.

Blackburn,

Smith

patent

feed-water

One of the developments in valve con

struction is the Star regrinding valve
which has been used in the trade for
many years but has now been improved
and is known under the name of the

The construction of the valve

operation.

This cleaner, which is called the “De—
mon,” is designed to operate by water
power, as this is the most available ﬂuid,

and the exhaust water is useful in wash
ing away the loosened scale. The pistons
of the motor, which are three in number,
are attached to the shaft, and each in turn

automatically projects across the cylinder,
thus forming a partition between the inlet
and the exhaust port, so that the motive

ﬂuid must push this piston forward in order
to pass out of the exhaust. No water can
reach the exhaust until the piston has
passed the port, so that the water con

sumed is directly proportional to the speed
at which the machine is running. \Vhen
working on unusually heavy scale, the
speed, hence the water consumption, are

somewhat reduced, but the pressure on the
piston, and, therefore, the driving power is

INTERIOR VIEW OF BLACKBURN-SMITH PATENT
FILTER.

FIG. I.

THE \VlIITE STAR GLOBE VALVE.

increased.

One of the advantages claimed by the
manufacturers for this tool is that it has
great force to rotate the cutters. They
claim that in a test of this motor and one
of the turbine form, both being attached to
a pump which furnished 100 pounds’ pres
sure, the Demon developed forty-two times

the rotative force of the turbine form. As
a consequence of this great power, they
have been able to use a cutter that is differ
ent from anything heretofore designed for
such work and which is intended to cut
the scale, instead of grinding it. The form
of toothed edge used on the Demon cutter
is distinctly shown in the illustration.
These cutters are pivoted to the head at
the front end and slide in grooves at the
rear end, being thrown outward by power
ful springs so that they engage the scale
with positive action and tend to cut it out
the same as the tool of a turning lathe.
The outward movement of the cutters is
limited by stops so that they cannot injure
the tubes.
To hold the cutters central in the tube,

six centering lugs are provided on the body
of the cleaner. This arrangement insures
that the cutters shall act equally on the
scale on all sides of the tube. The cut
ters are so made that they can be easily re

newed at slight cost and all parts are de
signed and manufactured to secure the
greatest durability. Journals are construct

ﬁlter and grease extractor uses this princi
ple and is made by the Greacen-Derby En
gineering C0., Perth Amboy, N. J.
In the accompanying ﬁgure is shown an

is shown in the ﬁgure in which the re
versible and renewable disk, C, is distinctly
indicated. The valve is constructed of the

interior view of the ﬁlter, which is adapted

for ﬁtting on either the discharge or suction
sides of the feed pump, and is made es
pecially for ﬁltering either oil, mud or sand.

is made of a new alloy of white bronze.
a metal as white and noncorrosive as sil
ver, and which will outwear the best gun
metal. As indicated, the White Star disk

Each apparatus has double ﬁltration, and

has two wearing faces and is constructed

is ﬁtted with the following connections:

with a cap, H, which protects the upper

best steam bronze, except the disk, which

An inlet valve, outlet valve, sludge valve,

relief valve, bypass, steam cleaning valve,
two pressure gages, companion ﬂanges and
a complete spare set of ﬁltering cartridges.

The spare cartridges are kept handy, with
clean media, and are ready for insertion at
any time.

To clean the ﬁlter, it is necessary to by
pass the feed water, thus shutting off the
ﬁlter chest so that the foul cartridges can
be lifted out and the spare set inserted.
The dirty ﬁltering media is then washed
in boiling water and soda and replaced on

FIG. 2.

\VHITE STAR CHECK VALVE.

a cartridge.

Depending on the size and type of ﬁlter,
the cartridges number from one to nine

face while not in use so that it is not
scratched or injured in any way. For or

teen double, and are covered with the towel

dinary use, the valves are made in stand
ard form and they are also manufactured

ing or ﬁltering media, which is formed
like a stocking and drawn loosely over each
cartridge.

It is then tucked in at each end

and shoved on a spigot of the bottom plate.
After the top plate is put in position, the

for extra heavy duty for pressures up to
200 and 350 pounds. The disk, B, can be
reground when worn by changing the lock

pin, F, from its usual position in the hole

458

THE

P' to the dotted position in the hole P.
This will allow the valve to be reground
by turning the handle back and forth, using
ﬁne sand and water under the valve. When
ground to a bearing the pin, F, should be
replaced in the hole P' for use.
Besides the globe valve, the manufac
turer, \Nilliam Powell C0., of Cincinnati,
0.,

makes also

the White Star

obstruction get under the valve. In this
work alone there should be a large ﬁeld for
this device, which was designed and pat
ented and is now being placed on the mar
ket by G. U. Merrill, Van Houten and
Prospect Sts., Paterson, N. J.

of a screwdriver in the slots at the ends

of the valve.
——400—

THE MERRILL TWIN SUCTION
STRAlNER.
This device, or “ﬁsh trap,’ as it is often

called, is used for catching all refuse that
may be in the condenser or boiler feed
water, and provides an easy and quick
means for the removal of this refuse with
out interrupting the ﬂow of the water.

ered

to

the

upper

part

of

the

receiver

through pipe B, from which it overﬂows
into the receiving tank 1 until the weight
of the water overcomes the balance weights
1 and 2. Tank 1 then descends 1% inches
and opens the discharge valve C by means
of the lever D.

at the end of the suction, is located near the

valve

pump or condenser, so that it is in a con
venient position and is under the hands of
the engineer.

water again collects to overbalance the
weights.
Pipes 5 and S are made of ﬂexible cop
per so that they will yield to the movement
of the tank. As this movement is but 1%
inches, the pipes will be deﬂected only %

through the suction, from entering the con<
denser and stopping its action.

Another

application recently made with this device is
its use on the suction of ﬁre pumps, so that
in case of ﬁre no time is lost by having any

—-<0>——

CORRUGATED PACKING RINGS.

C, holding it closed until

been the packing of ﬂange joints in piping.
One solution of this problem is presented
by the corrugated joining ring manufic
tured by Friedrich Goetze, whose factory
is at Burscheid, near Cologne, Germany,

and New York ofﬁce at 723 East One Hun—
dred and Forty-ﬁrst street. These packing
rings are of various styles; the simplest
consists of corrugated copper or brass made
up for standard ﬂanges. A second form is
made with the corrugations ﬁlled with
twisted asbestos cord, and a third form 15

made up of an outer ring of corrugated
copper with asbestos cord ﬁlling, an inner
ring of the same construction, and a pack
ing ring between consisting of braided as»
bestos impregnated with graphite.
These copper jointing rings have been
used for many years and were on all steam

THE TAYLOR STEAM TRAP.

When the water is nearly all discharged,
the tank rises and (110505 the discharge

leaves or sticks, which are often drawn in

Mich.

A NOVEL STEAM TRAP.
As seen in the accompanying illustration,
the Taylor steam trap possesses some novel
and distinct features. It consist of a tank
or receiver counterbalanced by weights,
which in conjunction with the weight of the
enclosed water control the outlet of the
trap. It is thus positive in action and its
operation is as follows:
Condensation enters at A and is deliv

In the accompanying ﬁgure is a view of
the strainer, which, instead of being placed

Only one strainer is used at a time, and

The manufacturer, as

well as the inventor and patentee, is the
Taylor Steam Trap Co. of Battle Creek,

sure and particularly superheated steam has

THE MERRILL IDEAL TWIN SUCTION STRAINER.

when it becomes ﬁlled with refuse is shut
off by means of the hand wheel shown, and
the water is diverted through the other
strainer. This change is made as often as
necessary without disturbing the ﬂow of
water. It is thus a convenient apparatus to
install in connection with condensers and
often saves considerable time, as it prevents

working pressure.

A difﬁculty in the handling of high-pres

———‘—.*——_—

check

valve which has double seating heads and
acts in the same way as the globe valve.
The check is made with two seats and can
be reversed when worn. The valve can
also be reground in its seat by the use

JULY 1, 1905.
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sufﬁcient

inch either way.

As the top of pipe B is always above the
normal water line, it is not possible for the
water to be siphoned out of the receiver,
and no steam can escape, as the outlet is at

the bottom of the tank and is covered by a
deep water seal. The discharge valve is
the only part liable to get out of order, and
this is easily repaired by removing the bon
net of the valve and ﬁtting in a new disk.
These traps are made in different sizes
and are guaranteed to stand 200 pounds

pipes in the Industrial Exhibition at Dus
seldorf in 1902. The administration of the
exhibition endorsed the performance of the
rings and the exhibit which was made of

them. The rings were exhibited at the St.
Louis Exposition and were used on part of
the power plant piping, where they‘gave
satisfactory service.
These packings have the advantages of
simplicity, durability and cleanliness. They
can be easily and quickly removed and re
placed, will carry high pressure and high
temperature, and, on account of their dura

bility, avoid frequent disturbance of pipe
hues
—M*—

ON THE LONG DISTANCE transmission
lines in California all lines are now being
constructed with twenty poles to the mile.
petticoat insulators made in four parts
and glazed together and horn gap light
ning arresters.

jury 1, 1905.
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STURTEVANT GENERATING SETS
OF SMALL AND MEDIUM SIZE.
A complete line of small and medium

size generating sets of exceptionally high
efﬁciency has recently been developed by
the B. F. Sturtevant Co., of Boston, Mass.
Among these is a series running from 7%
to 50 kilowatts, of the form illustrated
herewith. In the set illustrated, the engine
is of the single, vertical enclosed, automatic

ENGINEER.

Lubrication of all bearing surfaces is
made positive by means of a pump and a
piping system, which, in connection with re

lief and check valves, maintains a pressure
of about 15 pounds per square inch of oil
on all the main bearings of the engine while
in operation. This system not only as
sures the presence of oil on the bearings at
all times without constant supervision, but
maintains under pressure a ﬁlm of oil be
tween the two bearing surfaces, which pre
vents their contact, thus practically elimi
nating friction and giving a high mechani

type, with a cylinder 9 inches in diameter
by 8-inch stroke. The generator, like all
others in its class, was speciﬁcally designed
for direct attachment to its respective size
of engine, and its output is secured at 350
revolutions per minute with 90 pounds of
steam. The shaft is 3 7/16 inches in diame

Regulation is accomplished by means of
a Rites ﬂywheel inertia governor, which al
lows a speed variation of not more than 2

ter, the crank pin measures 4 inches in di

per cent between full load and no load.

ameter by 4% inches in length, and the
complete set weighs 4,900 pounds.
The cylinder is ﬁtted with a balanced
piston valve, and is thoroughly insulated
with magnesia, which is covered with Rus
sia iron, bound with polished iron bands. A
watershed partition between the cylinder

The crosshead is made of cast iron with
adjustable shoes, the connecting rod of
forged steel with removable babbitted boxes
and the shaft of open hearth steel, forged
in one piece, with cast-iron counter weights
bolted on. These parts and a view of the
piston are shown in Fig. 2.
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oughly insulated by selected amber mica.

Self-adjusting shunted brush holders of the
socket type are employed in connection
with soft carbon brushes, and as the spring
is not called upon to carry any current,

there is no danger of this part losing its
tension from the heating.

cal efﬁciency.

FIG, 2.

RECIPROCATING PARTS OF THE ENGINE.

Breakdown tests are made with a pres
sure of 1,500 volts alternating, for a dura
tion of I minute, when the generator has a
capacity of 7 kilowatts. The heat rise will
not exceed 104 degrees F. for a 4-hour, full
load run, and an overload of 25 per cent can

be carried for 2 hours without the tempera
ture rise exceeding 122 degrees, F.
_-_—‘0’———

Tssrs HAVE RECENTLY BEEN MADE on a
single-phase electric locomotive by the
\Nestinghouse Electric & Mfg. Co., Which
seem to show that this type of locomotive
is measurably near to commercial success,

if it has not already achieved it.

~15
10-

The loco

motive showed a drawbar pull of 65,000

.-::,9.

pounds, taking current at an electromotive
force of 6,600 volts. In test it drew a train
of ﬁfty steel cars, weighing approximately
r,125 tons and having a total length of
2,200 feet more easily than a standard
freight locomotive. Current was taken
from an overhead trolley wire by a sliding
shoe, voltage being controlled by means of
induction regulators. The locomotive is in
two parts, the equipments of which are
complete and in duplicate. Each half has

.
._;

0r‘2',
-w.a~i v

three 8-inch axles with 60-inch wheels, and

each axle has a 225-horsepower single
phase motor with a single-speed reduction.
The motor is wound for a normal electro
motive force of 325 volts and runs at 320

revolutions a minute at full load. Voltage
is reduced from the line value of 6,600
volts to the motor value by transformers
located in the cab and air-cooled. The efﬁ
ciency of the motors is 86.6 per cent at
normal load and 86.5 per cent at half load.

T HE ENGINLE R

FIG. I.

STURTEVANT GENERATING SET, SHO\\'1NG GENERAL DESIGN.

and the frame prevents the drip of water
from the cylinder coming in contact with
the oil in the main body of the engine, and
also permits of access to the piston rod and
stufﬁng box while the engine is in opera
tion. The frame is cast in one piece bored
out to form the crosshead guides, and is

ﬁtted with doors on either end and on the
sides for accessibility to the reciprocating
parts.

For the generator the ﬁeld frame is of
cast iron, with wrought-iron pole pieces
and cast-iron shoes. The ﬁeld coils are
made up in two separate sections, the com
pound winding forming one and the shunt
winding the other. The armature is of the
hollow drum type, and the windings are
either coil or bar wound.
In the construction of the commutator,

drop forged copper is used, and is thor—

IT IS A NOTEWORTHY FACT that the Lewis
and Clark Exposition is the ﬁrst world's
fair to be held west of the Rocky Moun
tains which has secured the aid of the Gov
emment.
And it is also surprising what an interest
is manifested in the Exposition by the peo
ple of the East. They see in the Exposition
an opportunity to visit the Western coun
try at a greatly reduced expenditure of
money, and not only see the Exposition it
self, but view the wonders of our Western

scenery, and witness the great resources of
the Northwest and the opportunities af
forded. The Great Northern Railway pas
senger department has been ﬂooded with
inquiries as to the Exposition, and it aug
urs well for a big travel through the North
west this year.
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OHIO STATE CONVENTION.
HIO State Association, National As
sociation of Stationary Engineers,
held its eighth convention at Cleve
land, June 15-17.
Headquarters were at
Hotel Euclid; convention hall and exhibits
at Gray’s Arm‘ory, about one block from

headquarters. Wednesday evening the usual
reception to the delegates and friends was
held in the parlors of the hotel, and was

one of the most enjoyable occasions in the
history of the organization.
THURSDAY MORNING SESSION.
Thursday morning, at I0230, the con

vention was opened by J. L. Sanderson.
chairman of the local convention commit
tee. The address of welcome was made
by City Solicitor Newton Baker. represent
ing Mayor Johnson.

Mr. Baker had served

considerable time in the engine room and
knew from experience the value of the
principles upon which the association is
founded, and the great work accomplished

in recent years.
Response was made by National Past
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not better represented and also that the
growth of that body until

recently had

been so slow. He considered the woman’s
auxiliary of greater importance than is or
dinarily ascribed to it and believed the
work it is accomplishing should be given
more consideration in the future.
Friendly rivalry has existed for several
years between the cities of Cleveland and

Cincinnati, which has been responsible in
a large measure for certain developments
in the associations in the two cities, and

also in the state association. This was
made the subject of a humorous address
by Dan Delaney of Cincinnati, whose witty
criticisms of Cleveland caused considerable
merriment.

Short addresses were made by Past Na—
tional President E. G. Jacques, National
Treasurer Hugh Rainsford and Past State
President William Caldwell. These gentle
men took up the social features of the con
vention and pointed out the advantages to
be gained by the exchange of ideas, com—
parison of methods and opportunities af
forded for renewing old acquaintances, as

spared neither money nor pains to make
this exhibition and this convention a grand
success, and the success achieved must be

evident to all.
“Simple justice and fair dealing, I be

lieve, demands that the spirit of reciprocity
prevail. It certainly would be no more
than right that, when in need of appliances

or supplies, we should patronize those who
have not only proved friendly to our cause,
but have materially aided us in achieving
success in our endeavors. I believe we
should aid in furthering the success of
those who lend substantial assistance to us."
At 2 p. m. the convention met, the en
tire time being taken up by the reading of
reports of the various committees. These
showed the association to be in a ﬁourish~
ing condition in every respect, with good
prospects for another prosperous year.
Despite the excessive heat, which, un
fortunately, continued throughout the night,
Exhibition hall was well ﬁlled at an early
hour. The grand ball at 8 o’clock was the
social feature of the convention and proved
to be a most enjoyable affair.

President Chas. H. Garlick, who said that

he did not believe in the generally accepted
idea that opportunity waits upon every man
but once. He said that while an oppor—
tunity to become president of the United
States, or to accumulate millions might oc
cur but once, opportunities for self-im
provement and for bettering one’s condi—
tion are on every hand. One of the prin
cipal reasons why engineers, and persons
in general, do not succeed, is not that there
is a lack of opportunity, but a lack of the
necessary preparation to take advantage of
it.

Mr. Garlick explained that the object

of the N. A. S. E. is to educate its mem—
bers so that they can take advantage of
the many opportunities which present them
selves.
National Past President Herbert E.
Stone commented upon the work of the
state association. Mr. Stone said that many
persons were inclined to underestimate the
importance of the state association, but
that it is fully as necessary for the main
tenance and growth of the work through—
out the state as is the national body in
the proper maintenance of the association
as a whole. Mr. Stone believed that the
state association constituted the head of
the state family and that it is constantly
growing in importance.

State Deputy Charles L. Strong brieﬂy
stated the work of the past year. He said
that greater effort had been made to re
tain and reinstate weak associations that
had fallen out, than to take in new ones.

This resulted in the reinstating of fourteen,
and the taking in of ﬁve new associations.
National president of the Woman’s
Auxiliary, Mrs. R. G. Ingleson, explained
the objects of and the work accomplished
by that organization. There are now forty
Six auxiliaries in the United States, and
additions are rapidly being made. A short
address was also made by national secre
tary of the \Voman's Auxiliary, Mrs. M.
\Vhelpley.
Columbus Dill brieﬂy reviewed the
growth of the national association and es
pecially of the state association, and point
ed out the vast opportunities open to the

N. A. S. E. along educational lines. He re
gretted that the woman's auxiliaries were

well as making new ones.

State President John H. McFarland im
pressed upon his hearers the importance of
the state association and the state conven
tion. In his opinion the state convention
is second to none in importance. He said
he believed

that,

all

things

considered,

greater real beneﬁt could be derived from
state conventions than from national con
ventions, since it is possible for a larger
number of engineers and delegates to at
tend.
THURSDAY AFTERNOON AND EVENING.

Exhibition hall was formally opened at
r :30 p. m. by National Past President Rob
ert G. Ingleson. After reviewing the rapid
growth both in the number of exhibitors
and in the extent and completeness of the

exhibits, Mr. Ingleson said: “In opening
Exhibition hall to the delegates and friends,
I wish to call your attention to the sig
niﬁcance of this feature of our conventions.
By this means engineers are enabled to
ﬁnd, gathered into a single room, practically
all the latest and best appliances in the
market.
The educational advantages of
such an opportunity cannot be overesti
mated.
“Furthermore, we are enabled to lay

FRIDAY.
Friday was devoted entirely to pleasure.
The steamer Lakeside had been chartered
for the day, and a more acceptable means
for entertaining the delegates from the
southern parts of the state could not have
been found. The boat left the dock at 8
o’clock for Cedar Point, about 50 miles
west of Cleveland, for a day of games,

boating, ﬁshing and bathing.
SATURDAY.
Saturday morning was the last session
and was devoted to the election of officers
for the ensuing year. The names of ofﬁcers
chosen are as follows: Past President, J.
A. McFarland; president, R. A. Orin, East

Liverpool; vice-president, Chas. Roth, Cin
cinnati;

secretary,

Wm.

Coon,

Dayton;

treasurer, E. C. Johnson, Cleveland; con
ductor, H. H. Forney, Barberton; door
keeper, C. W. Hadlock, Painesville.
Dayton, 0., was decided upon as the
place of the next convention.
Saturday afternoon was devoted to a

trolley ride to Euclid Beach Park, and Sat
urday evening to a farewell reception and
distribution of souvenirs at exhibition hall.
Cleveland Grays armory afforded an
ideal exhibition hall. Booths occupied a
strip along the walls, and 10 feet in front

our difﬁculties before men who make it
their business to remove them. \Ve are
enabled to obtain expert personal advice
upon matters that we are not familiar with,
and thus we are aided, without cost, to

obtain better results for ourselves and for
our employers. It is for this reason that
these exhibitions of steam specialties and
devices for obtaining the highest possible
economy in our plants, contribute largely

to the success of our co'nventions, a contri
bution that cannot well be ignored even by
those least interested.
“No person can walk around this hall
without being impressed with the fact that
the manufacturers

are

interested

in

us;

they are interested in our welfare and in
the progress we are making in educating
our members to the highest possible de—
gree of proﬁciency, thus adding not only
to our own good, but to the welfare of our
employers and that of the communities in
which we live. The manufacturers have

of the booths was provided for a prom
enade, on the outer side of which a sufﬁ
cient number of seats were arranged to ac

commodate 200 persons. The center space
was reserved for dancing. Music was fur
nished during the morning by a Columbia
graphophone and during the afternoon and
evening by a quartet and orchestra.
EXHIBITS AND EX HIBITORS.

GREAT \VESTER'x On. Co, of Cleveland,

illustrated methods of pumping and han
dling crude oil. The company manufac
tures Palacelite illuminating oil, mineral
turpentine, harvester oil, dustless wax ﬂoor

dressing and furniture polish, automobile
and other lubricating oils. Souvenir bot
tles of perfumed Petrolene were iven to
the ladies, and a hard rubber com ination

penholder and paper cutter.

Jos. L. Walsh

was the company's representative.

H. W. JOHNS-MANVILLE Co. was repre
sented by H. W. McKinley of the Cleveland
branch. The exhibit consisted of asbestos
in every conceivable form and for all pur
poses. Many persons do not use asbestos
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packings, because they do not know how

Atwater building,

Cleveland, showed the

The company showed a full line of Squires

to get the best results from them, but Mr.

Vigilant feed-water regulator and the Ful
ton steam trap manufactured by the Chap
lin-Fulton Mfg. Co., Pittsburg, gravity
pump governor made by the Gravity Steam
Specialty Co., Cleveland; Dean tube clean

steam traps and Squires automatic feed
water regulators.
Sectional views and
partly dismantled machines afforded good
opportunity for studying these devices. The
company is sole agent for the United States

McKinley’s

hearers

were convinced

that

asbestos has a great range of usefulness.
Mum-Com is the name of a new boiler
preservative manufactured by the State
Mfg. Co., of Cleveland. Metla-Cota is in
troduced with the feed water and coats
the surface with a ﬁlm similar to paint,

thus softening the old scale and prevent
ing new Scale from adhering to the clean
plate. The company was represented by J.
McDonald, president, assisted by Wm.
Brown. A key ring with a name plate was
given as a souvenir.
LIBERTY MFG. Co., Pittsburg, Pa., was
represented by J. B. Pell of the Pittsburg
oﬂice. The company manufactures the Lib
erty hydraulic tube

cleaner and the Fa

mous oil ﬁlter. Cleaners were shown in
section, partly dismantled and in working
order, and the working of the Famous Oll
ﬁlter was clearly demonstrated.
LAGONDA MFG. Co.'s booth was a ren—
dezvous for engineers troubled with boiler
scale—and there were not a few of them,

Specimens of tubes partly or completely
ﬁlled with boiler scale,—and the remedy,—

attracted attention. Weinland tube clean
ers, Lagonda tube cutters, Lagonda damper
regulators and valve reseating machines
were shown dismantled as well as complete.
The company was repreSented by H. F.
VVeinland and Robert Gregory, manager.
Six-inch celluloid rules were given as sou-v
venirs.
THE BORDEN Co., of Warren, 0., showed
several of its combination hand and power—
operated pipe threading machines, with
which a boy of I2 years can easily cut
threads on 6-inch pipe. Borden solid-ad
justible die stocks obviate the necessity for
backing off the dies after cutting threads.
I. \V. Nonneman represented the company.
Tm: Geo. WORTHINGTON Co., of Cleve
land, made an especially attractive exhibit.
The booth was brilliantly illuminated by
incandescent lamps and a number of elec

ers, made by the \Vm. B. Pierce Co., of

for the C. E. Squires Co., of Cleveland, and

Buﬁalo, N. Y., and recording gages made
by the Standard Gauge Mfg. Co., Syracuse.
PHILIP CAREY MFG. Co., Lockland, 0.,
made a ﬁne display of magnesia pi e cov—
erings, especially of forms adapted or cov
ering large gate valves and high-pressure
ﬁttings. Stop-a-Leke Styck proved to be
an interesting part of the exhibit. This is
adapted to stop a leak in steam piping by
simply applying the end of the stick to the
leak. Since leaks in high-pressure piping
are difﬁcult to stop, this simple means
claimed especial attention. The exhibit was
in charge of E. Burdette Bowling and E.
Arnold.
Tm: LUNKENHEIMER Co., of Cincinnati,
0., was represented by the W. M. Pattison
Supply Co., of Cleveland. A complete line
of Lunkenheimer oil cups, lubricators and
other specialties were shown. Representa—
tives of the W. M. Pattison Supply Co.
were C. E. McCombs, E. W. Jones and H.
Brainard. The latter company also ex
hibited Reliance safety water columns, Del
phos nonoverﬂow oil dispensers, steam en
gines, boilers and pumps, steam hose and
a full line of engineers’ tools. A portion
of the booth was occupied by the Revere

also represents Greene, Tweed & Co., New
York; Quaker City Rubber Co., Philadel‘
phia, Pa.; the Draper Mfg. Co., Port

beveled seated valves into ball valves. P.
P. P. rod packing and Ebonite sheet pack
ing, made by the Quaker City Rubber Co.,
were in evidence.
Wm. BINGHAM Co., of Cleveland, made
a ﬁne display of steam specialties, belting,
packings,
Jarecki throttling governors,

Rubber Co., of Boston, Mass., in charge of

valves reducing valves, etc., and added to

W. D. Rigdon, with an assortment of sheet
and rod packings.
V. D. ANDERSON Co., of Cleveland,
showed a complete line of Anderson steam
traps and high-pressure copper ﬂoats. The

the gayety of the delegates.
The Wm. Bingham Co. was represented
by E. W. Tomlinson, assisted by E. W.
Hull, in charge of the mechanical 'rubber

representative,

H.

H. Van

Dersee, ex

plained many new wrinkles in the manu—
facture of noncollapsible copper ﬂoats. Del
egates were presented with handsome little
books containing tables, rules and formulas
for every-day use.
JOHN A. RoanLINo’s Sons Co., of Tren

tric signs, and was crowded at all hours,

ton, N. J., showed a large variety of wire

partly due to the fact that the Worthington
Co. was to give away a complete set of
engineers’ tools valued at $90. Everybody
was anxious to obtain a chance to win this
outﬁt. The winner proved to be John Cope,
chief engineer of the Western Reserve

rope and cable, insulated conductors and
electrical cable. A handsome rocker made
of a cable reel attracted special attention

Building, Cleveland.

The apparatus exhibited by the Worth
ington Co. comprised Marsh steam pumps,
Fairbanks scales and valves, the Hammond

pipe wrench, telephones, electric fans, dry
batteries, magnetos. Hylo incandescent
lamps, Eureka packing and a full line of
steam specialties and engineers’ supplies.
Plastic metallic packing was shown by Geo.
R.

Beamer,

manager

of

the

Steel

Mill

was

ably

Packing Co., of Detroit, Mich.
The

Geo.

Worthington

Co.

represented by H. H. Rudd, manager, as
sisted by Chas. Bow, in charge of the steam

pumps, valves, etc.; A. C. Orth, in charge
of the steam specialties and engineers’ sup
plies, and Mr. Atkins, in charge of the
electrical exhibit. Wm. Howard Paine of
the American Steam Pump Co., Battle
Creek, Mich., was also present.

THE Keasmav AND MATTISQN C0.. of Am
bler, N. Y., made an interesting display of
pipe coverings, asbestos mill board and as
bestos building lumber.

This last material

is made in all thicknesses up to % inch
and is adapted to take the place of slate
for rooﬁng and similar purposes. Another
special attraction consisted of asbestos
gloves and mittens, for ﬁremen’s use when

cleaning ﬁres. and when handling hot metal
and acids. F. W. Wilmshurst of the Cleve—
land branch represented the company.
Tm; CROWN MFG. Co., of Cleveland,
was represented by J. H. Gillmore. The
product of this company consists principally
of Imperial boiler coating, a paste which
is put into the boiler at cleaning time. It
adheres to the scale and softens it, and
after removing the old scale, coats the sur'
faces of the boiler, thus preventing new
scale from forming.
'
F. P. HAMILTON, contracting sales agent,

and hundreds of visitors took a short rest

in “Roebling’s rocker.”

Representatives of

the companv were
P. Bowman, man
ager of the Cleveland branch, assisted by

J. W. Brooks and W. C. Henning of the
Cleveland oﬂice.
CLEVELAND ELECTRICAL SUPPLY C0.
showed a complete line of desk lamps, tele
phones, fans, dynamos, motors, reversible
disk fans, electrical cooking utensils, ﬁat

irons, portable testing apparatus and all
kinds of electrical construction materials.
The company also handles ﬂexible steel tu—
bing made by the Sterling Electric Co., of
Troy, N. Y. A motor which can be at
tached to any sewing machine without spe

Huron, 0., and others.'

B. W. Ham, special representative of
Greene, Tweed & Co., made a ﬁne display
of Palmetto rod packing and the Favorite
ratchet wrench. Draper valve reﬁtting
tools represent the acme of simplicity as a
means for reﬁtting ﬂat and beveled seated
valves and seats and also for converting

Marck steam traps, Bordo blowoff valves

and steam pumps. This company is the
Cleveland representative of the Ashton
Valve Co., Boston, Mass.; Boston Belting
Co., Boston, Mass.; The L. J. Bordo Co.,

Philadelphia, Pa.; the Jarecki Mfg. Co.,
Erie, Pa., and others.
Columbus Dill, special representative of
the Ashton Valve Co., explained the oper
ation and adjustments of Ashton safety

goods, and Wm. B. Schultz, the latter hav

ing charge of the engineers’ supplies and
steam pumps. The booth was ﬁlled with
delegates,

each

endeavoring to

obtain

a

chance to register for the Tabor indicator
which was given away. Wm. M. Davis of
N0. I5, of Pittsburg, Pa., held the lucky
number.

GARLOCK PACKING Co., of Palmyra, N.
Y., was represented by J. M._Chapman,
manager of the Cleveland store, and a
corps of able assistants consisting of C. I.
Heberd, E. A. Smith and B. B. Franklin,
of Cleveland; E. C. Adams, 0. M. Flynn
and C. W. Scott, of Detroit, Mich.; C. E.

Wilbur, of Indianapolis, Ind.; C. J. Carr,
of Dayton, 0.; A. M. Beadle, of Columbus,
0.; and G. A. Morrison, of Cincinnati, 0.

A full line of Garlock solid and section—
al ring packings for high pressure were
shown, together with handhole and man
hole gaskets, and ammonia and acideproof
packings. A large and well arranged booth
enabled the delegates to examine packings
at their leisure, while the adaptability of
certain styles to special needs and the prop
er methods of using high-pressure pack—
ings were carefully explained.

cial ﬁttings and is entirely out of the way
of the work on the table, was shown. The
speed is governed by the treadle. thus leav

BORDEN & SELLECK Co.. of Cleveland,
representing the Howe Scale Co., and Buf

ing both hands free to manage the work.

showed the Howe, and the National Junior
gas engines, Howe scales, portable pump
ing apparatus and belt-driven pumps. The
booth was in charge of Henry Vogel, as
sisted by Julius Bishop, both of Cleveland.
ALLlS-CHALMERS—BULLOCK Co. was rep
resented by E. H. Monosmith, S. Wolff
and Hunter Morrison, of the Cleveland of
ﬁce. Bulletins illustrating and describing

Messrs. Bert Cudmore and J. L. Carlton
represented the company.
CROCKER-WHEELER Co., of Ampere, N.

J., was represented by Robert Wilson and
Chas. Cross of the Cleveland ofﬁce, Mr.
Appleton of Ampere, N. J., and Messrs.
E. E. Protheroe and Hugh A. Brown of
the Cincinnati ofﬁce. The company showed
a full line of small generators and motors.
FAIRBANKS-MORSE & Co. exhibited one
of its recent designs of generator, portable
gas-driven pumping outﬁts, gas engines and
hot and cold-water pumps and Fairbanks
scales. The company’s representatives were
F. H. Kelliher, W. P. White and C. E.
Leedy of the Cleveland branch.
AN INTERESTING DEMONSTRATION of the
light distribution of the Shelby incandes
cent lamp was made by C. A. Schettler &
Co., of Cleveland, representing the Shelby
Electric and Mfg. Co., of Shelby, 0. The
demonstration was made by C. A. Schettler,

assisted, by C. E. Alger.
STRONG-CARLISLE AND HAMMOND Co., of

Cleveland, was represented by L. P. Strong.

falo Gasolene Motor Co., of Butfalo, N. Y.,

the latest types of generators and motors

wece distributed amongr the delegates, and
the special features of the machines care
fully explained.
CLIMAX REFINING

Co., of

Cleveland,

showed a complete line of engine and cyl
inder oils. and greases adapted to high
speed and heavy machinery. The Climax
company was represented by \Valter J. Rich
and G. A. Luttner, both of Cleveland.
Vaseline in glass jars with screw tops of
aluminum were given as souvenirs.
MESSRS. F. E. HANDY, Supt, and G.
A. Lindoerfer, division Supt, of the Cleve
land district, represented the International

Correspondence Schools, of Scranton, Pa.
Mr. Lindoerfer was one of the busiest men
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at the convention. The exhibition of books,
drawing tools, materials needed and used
in the engineering courses and samples of
work done by students proved of especial

entitled “For the Engineer Who Runs the
Boilers That Run the Business."
MCINTOSH HARDWARE Cone, of Cleve
land, exhibited a large assortment of engi

interest to both young and old, whether
contemplating the taking up of studies or

neers’ tools, made by the Sawyer Tool Co.,
Fitchburg, Mass, tube brushes and clean—

not.

ers, Victor pipe wrenches in all sizes, the
Lee injector, a full line of steam specialties
manufactured by the Wm. Powell Co., Cin~

SNIDER-HUGHES C0., of Cleveland, was
represented by H. M. Snider and C. A.
Snider, who explained the Monitor duplex
pump as being as simple and as nearly
fool-proof as it is possible to build a duplex
pump. The working parts are two in num
ber, the piston and the valve, so that no
valve adjustment is required.
Tm; HENRY R. WosrniNcroN booth
showed working models of pumps operated
by compressed air at high and low speeds,
to illustrate the perfect working of the
valve gears.
The models included a
Knowles boiler feed, and sinking pump;
and a Blake vertical crossbeam air pump.
The company was represented by Lehmen
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cinnati, 0., Cross oil ﬁlter, Bashlin valves.

and Sterling incandescent lamps. The lat
ter were shown by I. M. Sperry, special
representative of the Sterling Electrical
Mfg. Co., of \Varren, O. The exhibit was
in charge of the Cleveland representative,
C. L. Bryant.
BENNETT ENGINEERING AND STEAM SPE—
CIAL'I‘Y Co., of Cleveland, was represented

by Geo. G. Bennett, president, and R. J.
Bissett, manager.

The company deals in

steam specialties of all kinds, engines, boil
ers, generators, heaters and in fact every
thing necessary to complete a modern heat

gates and visitors at the Sherman opera

house. The performers were Herbert E.
Self of the Crandall Packing C0.., Frank J.
Corbett 0f the Ashton Valve Co., C. How
ard Scheck of Jenkins Bros., Joseph J.
MeKenna 0f Jenkins Bros., Henry Fratzen
of Jenkins Bros., William Redmond and
\Villiam Murray of Jenkins Bros., and J.
W. Armour of Power.
The entertainment continued until a lit
tle after I0 o’clock, after which dancing
was indulged in in Elliott’s hall.
During the sessions of the convention,
the visiting ladies were entertained with
carriage rides, a boat ride in motor launches
to Palmyra on the canal, a visit to the New
York State Asylum and other trips.
This year‘s convention was by far the
most succesful ever held. The state asso

B. Hoit, manager of the Cleveland branch,

ing system or power plant.

and Russel G. Backus.
DEARBORN DRUG AND CHEMICAL Co. fur
nished most of the fun—as usual. with an
inﬂatable picture card and "loaded" cigars.
The company was represented by E. H.

G. W. McEWEN, erecter of Stirling boil
ers, was seen at the convention.
E. W. TE'I‘LOW, representing James Bon

ciation seems to be in perfect working or

ar & Co., of Pittsburg, Pa., was a guest at
the convention.

of all.

Ruhlman, manager of the Cleveland oﬂice;

A. W. Crouch of the Pittsburg oﬂice, and
Dan Delaney of the Cincinnati branch.
Mr. Ruhlman resigned his position with
the Hartford Steam Boiler, Inspection and
Insurance Co., in January, and immediate

ly assumed the management of the Cleve
land branch of the Dearborn Drug and
Chemical Co. Delegates found him an in
teresting talker, his long ex erience with
the Hartford company ena ling him to

CONVENTION OF THE NEW YORK
STATE ASSOCIATION, N. A. S. E.
HIS was the tenth annual convention
and was held in Newark, N. J., June
9 and 10. Every effort was made to
have the stay of the delegates interesting
and proﬁtable, the arrangements going even

der, and the business that was transacted
was done quickly and to the satisfaction
Forty-four associations were rep

resented and steps have been taken to still
further strengthen the state body and help
build up some of the weaker associations
in the state during the ensuing year. The
license committee, which will be appointed
later by the incoming president, will set
to work to present a bill this fall to the
state legislature, as the time seems right for
this movement.

iEﬁi/tn as " ~

TRANSPORTATION FACILITIES MUCH IN

PROMINENCE AT THE CONVENTlON.

meet all comers half way when discussing

to the installation of a rapid transit system

modern boiler practice and boiler troubles.

specially for the occasion.

In addition to the picture cards and cigars.
visitors were presented with handsome
blotting pads, and pencils with which to jot
down the many pleasant features of the

convention.
CHAPMAN VALVE C0., of Indian Or
chard, Mass., was represented by Herbert

E. Stone. A specialty was made of the
Chapman high-pressure valves, both with
and without bypass. While the character
of the exhibit did not permit of great va
riety, it was none the less interesting to
those anxious to learn of what is new in
the design and construction of high-pres
sure valves.

EDWIN MCCARTHY, of Pittsburg, repre
senting the Geo. W. Lord Co., of Phila
delphia, Pa., was one of the most popular
men at the convention, with the ladies. as
well as the gentlemen. Mr. McCarthy ena

bled one to see himself as others saw him,
by giving each a pocket glass. The Geo.
W. Lord Co. distributed a little booklet,

The power plant.

power transmission system, rolling stock
and right of way are seen in the photograph.
The distance from the statiOn to the hotel
was about a mile, and the installation of
this street car service was much appreciat
ed. In the village hall a ﬁne display of ma
chinery and steam apparatus was prepared

by various ﬁrms and convention sessions
were held in Elliott hall. The executive
committee,

which had charge of the ar

rangements, consisted of H. M. Whitehead.
chairman; James Coyle, secretary; C. H.
Utter, treasurer, and C. P. H. Vary, and
Henry Frey. Mr. Whitehead is seen in
the steam automobile in the foreground.
On Friday evening, the “New York
Bunch,” as they styled themselves, gave a
very interesting entertainment for the dele

Oﬂ‘icers were elected as follows:
Hubert E. Collins, president; Frederick
A. Bower, vice-president; E. E. Pruyn, sec
retary; George J. Wittman, treasurer, Al
bert Drake. conductor; W. J. Torrey, door
keeper. Grace M. Kernan was made an
honorary member and the official stenogra
pher of the association.
Entertainment which could not be ex
celled was provided by the local committee.
The town was decorated in honor of the
convention and the procession was heralded
in the streets by the tooting of the whistle
on the rapid transit engine, which was pre
ceded by an automobile carrying the lady
visitors.
Crowning the meeting was the yearly
banquet. The toastmaster of the evening,
James M. Pitkin, introduced the following

speakers:

Herbert

E.

Stone,

\Villiam
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Wheeler, Stewart Warner, John Armour,
H. E. Collins, E. E. Pruyn, J. M. Gregory,
J. M. McDonald and Calvin P. H. Vary.
At the close of the banquet which ended
this year’s convention E. E. Pruyn pre
sented the retiring president, Stewart
\Varner, with a token of appreciation from
the New York State Association in the
shape of a ﬁne clock, bronze mounted, and
enclosed in a plate glass case. Mr. Warner
was greatly surprised, but managed to ex
press his thanks for the gift and the senti
ment it carried.
EXHIBITS AT THE CONVENTION.
Dearborn Drug and Chemical Co. of
Chicago, from an attractive booth, presented
souvenirs and pamphlets descriptive of the
Dearborn

vegetable feed-water treatment.

The representatives were W. F. Wheeler
and J. N. Greggory.
Garlock Packing Co. Of Palmyra, N. Y.,
had its booth handsomely decorated with
hunting and electric signs, with various
colored lights, and exhibited a line of the

various styles of packing of its manufacture.
The company was represented by A. A.

Lyon, F. J. Highmoor, Thomas Trout and
V. C. Foster.

Direct Separator Co. of Syracuse, N.
Y., exhibited, through its representative, D.
M. Burgess, one of the Sweet separators,
manufactured by this ﬁrm.
International Correspondence Schools of

ENGINEER.

DIRECTORY OF ENGINEERING SO
CIETIFS.
AMERICAN BOILER MANUFACTURERS’ Asso~
CIATION.
Secy., J. D. Farasey, Forest street and

Scranton, Pa., had a well decorated booth,

Mass., had an interesting exhibit of various

valves manufactured by it, including special
rubber-faced hydrants, special valves for
superheated steam.
Herbert Stone was
present in the company’s interest.
Crandall Packing Co. of Palmyra, N. Y.,
which was represented by S. M. Hildreth
and Herbert Self, exhibited, in a cabinet,

samples of various lines of packing.
Peerless Rubber Mfg. Co. of New York
exhibited samples of the famous Rainbow
packing.
It was represented by P. G.
Staunton.
F. R. Williams Of Syracuse, New York,
exhibited the Williams planimeter.
For the New York Belting and Packing
Co. of New York samples of packing were
exhibited by L. L. Taylor.
Cling Surface Co., Buffalo, N. Y.,
showed its model of two belts, one having
been treated with cling surface, the other
not; the difference in pulling power was
very clear.
Union Oil Co., Rochester, N. Y., exhibit
ed samples of various engine oils manu
factured by it and was represented by H.
G. Watkins.
Harrison Safety Boiler Co., Philadelphia,
Pa., exhibited vacuum oil separators and
many sectional views of the well-known
Cochrane feed-water heater. It was repre

sented by F. B. Sage.
Schutte & Koerting of Philadelphia ex

AFTER CAREFUL CONSIDERATION, the In

NEERS.

'

Secy., Prof. F. R. Hutton, 12 West 3Ist
street, New York City.
ASSOCIATION or EDISON ILLUMINATING COM
PANIES.
Secy., \N. H. Johnson, Philadelphia, Pa.
CANADIAN ASSOCIATION or STATIONARY EN
GINEERS.
Secy., W. Inglis, Toronto, Ont., Can.,

554 Bloor Street, W.
CANADIAN ELECTRICAL ASSOCIATION.
Secy., C. H. Mortimer, Toronto, Ont.
Secy., J. I. Lyle, 39 Cortland street, New
York City.

ENGINEERING ASSOCIATION OF THE SOUTH.
Secy., R. L. Lund, Nashville, Tenn.
INTERNATIONAL UNION OF STEAM ENGI
NEERS.
Next convention, Toronto, Can., Sept.

11-16, 1905.
Secy., R. A. McKee, Masonic Temple,
Peoria, Ill.
_
MASTER STEAM BOILER MAKERS' ASSOCIA
TION.
Secy., George M. Clark, 1377 North
Maplewood avenue, Chicago, Ill.
NATIONAL ASSOCIATION OF STATIONARY EN
GINEERS.
Next convention, Louisville, Ky., July

31-Aug- 4. 1905.
Secy., Frank W. Raven, I40 Dearborn
street, Chicago, Ill.
OHIO SOCIETY OF MECHANICAL, ELECTRICAL

AND STEAM ENGINEERS.
'
Secy., Corvin J. Miller, 620 Shorb street,
Canton, 0.

WESTERN SOCIETY‘OF ENGINEERS.
Secy., J-. H. Warder, I737 Monadnoek
Block, Chicago, Ill.

ENGINEERING SOCIETY NOTES.
AMERICAN ORDER OF STEAM ENGINEERS
held its national convention at Harmonie
Hall, Philadelphia, on June 12 to 15.
Mornings and afternoons were given up to
business sessions with the exception of
Tuesday afternoon which was devoted to

a trip on the Delaware River. On Wednes
day afternoon a brief visit was paid to
the pumping station, and on Wednesday

hibited models of valves and injectors of

its manufacture, in charge of E. Smith.
Winegar Boiler Compound Co., Syra
cuse, N. Y., exhibited samples of scale re
moved by its treatment.

The exhibit was

looked after by C. H. \Vinegar.
Among other ﬁrms and representatives
were the following: Quaker City Rubber Co.,

Philadelphia, Pa.; E. A. Batzell'and C. B.
\Vhitman; Hill Publishing Co., F. R. Low,
J. \N. Armour and Chester Dibble; McLeod

8: Henry Co., Troy, N. Y., J. H. Foote;
International

Steam

Pump

Co.,

J.

K.

Works, H. B. Underwood & Co., A. A.
Griﬂing Iron Co., H. W. Johns-Manville
Co., Dearborn Drug & Chemical Co., Key
stone Lubricating Co.

Erie Railway, Cleveland, O.

AMERICAN INSTITUTE OF ELECTRICAL ENGI
NEERS.
Secy., R. W. Pope, 95 Liberty street,
New York City.
AMERICAN ORDER OF STEAM ENGINEERS.
Supreme Corr. Eng, C. Leng, 306 Lip
pincott Bldg, Philadelphia, Pa.
AMERICAN RAILWAY MECHANICAL AND
ELECTRICAL ASSOCIATION.
Secy., Walter Mower, I2 Woodward
avenue, Detroit, Mich.
AMERICAN SOCIETY OF HEATING AND VEN
TILATING ENGINEERS.
AMERICAN SOCIETY OF MECHANICAL ENGI
NEERS.
'
Secy., W. M. Mackay, P. O. Box 1818,
New York City.
AMERICAN SOCIETY OF MECHANICAL ENGI

ENGINE BUILDERS' ASSOCIATION.

where Messrs. J .H. Keck and O. E. Thomas
were showing the various branches and pro
fessions which are taught by pamphlets, pic
tures,‘ and many testimonials of important
concerns.
Chapman Valve Co., Indian Orchard,
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evening, June 14, the annual banquet was

held. The convention was one of the best
ever held and the attendance was large.
The exhibits were numerous and well ar-_
ranged 'in a ﬁnely decorated hall which
made the whole affair very attractive. The
following exhibitors were in evidence:
Garlock Packing Co., Jenkins Brothers,
G. W. Lord Co., The Lunkenheirner Co.,
E. F. Houghton & Co., V. D. Anderson

ternational Association of Municipal Elec

tricians has decided to alter the dates of
its convention at Erie, Pa., to Aug. 23 to

25.
SIOUX CITY, IOWA, is to have the honor

of the convention of the N. A. S. E. for
Iowa and Nebraska.
0810 SOCIETY of Mechanical Engineers
recently held a most successful meeting
in Toledo. Besides the presentation of
papers, which was carried out according
to the program as already published, the
members of the society spent Friday after
noon visiting the gas engine department of
the S. M. Jones Co. where a thorough
demonstration of the engines was made
and one of the engines taken to pieces for
inspection. Later in the afternoon the
plant of the Pope Motor Car Co. was
visited.
‘
On Saturday afternoon visits were
made to the coal docks and car'dumps of
the C., H. & D. R. R., to the plant of the

Edward Ford Plate Glass Co., and to that
of the Toledo Furnace CO. Owing to the
enforced absence of President Probert, E.

E. Miller presided at the session. Twelve
applications for membership were received
and accepted at the meeting which was
most successful in every way. Expenses
of the entertainment of delegates were de
frayed by contributions from the follow
ing companies: Paragon Reﬁning Co.,
Hardy & Gischinger Supply Co., Joseph
Grossweiler Co.,

Robert A. Keasby Co., New York, Fred S.

Camp; Westinghouse Electric & Mfg. Co.,
Pittsburg, Hugh W. Hershey; Engineer
Publishing Co., Chicago, E. R. Shaw.

Co.,

Pennsylvania

Electrical

8:

Bissel

Co., and the

AT LOUISVILLE, KY., the Steam En
gineers’ Club has been incorporated by a
number of the engineering fraternity Of
that city. Among the incorporators are
George Schweitzer, George W. Brown,
Edwin Kern, Thomas J. Dolan, W. E.
Stanley, Dave Scott, Chris Koch and John
McDermott.
IOWA STATE ASSOCIATION N. A. S. E.
met in Sioux City, Iowa, June 16. About
150 engineers were present from various
locals and spent the morning in visits to
the various big plants of the city. The
afternoon was spent in a business meeting
and in listening to addresses of welcome.
Mayor W. G. Sears made the ﬁrst ad
dress, and was responded to by C. Bayley
of Des Moines. In the evening a reception
was held at 7 :30 in the lobby of the Garret—
son Hotel and at 9 o’clock a banquet was
given at the Mondamin at which Ex-Mayor
E. W. Caldwell presided as toastmaster.
Two hundred persons were seated at the
banquet, the Elk Quartette furnishing mu~
sical entertainment. Toasts were responded
to by John D. Stewart of Des Moines, O.
J. Moore of the Sioux City Commercial
Club, and L. D. Wright of Sioux City,
President of the Iowa State Association.
Next year it is to be planned to meet at
Davenport, and to have a joint session of
the

Haigh; Ashton Valve Co., Boston, Mass,
Frank Corbett; Jenkins Brothers. New
York, Henry Fratzen and Joseph McKenna:

F.

United Supply CO.

Illinois

Association,

which meets

at

Railway

Supply Co., Hyatt Roller Bearing Co..
Hancock Inspirator Co., Liberty Mfg. Co..
Vacuum Oil Co., Watson & McDaniel

MOline, Ill., and the Iowa
meeting at Davenport.

Association

Co., 0. N. Zum Co., Nonpareil Cork Co.,

AMERICAN ORDER of Steam Engineers
will hold its convention of 1906 in Milwau

Fairbanks

kee.

Co.,

Harrison

Safety

Boiler
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OF PERSONAL INTEREST.
CHARLES A. G. WINTHER, who for
many years was general superintendent of
the Chapman Valve Mfg. Co. of Indian
Orchard, Mass, has accepted a similar
position with the Roe-Stephens Mfg. Co.
of Detroit, Mich. This company has
bought of C. WV. Thomas the equipment
and business of the Michigan Brass &

ENGINEER.

,
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in these new ﬁelds was one of the features
of Mr. Heger’s administration. He re

Co., of Birdsboro, Pa., has opened an oﬂice
at 718 Real Estate Building, corner of

signed his position with the Westinghouse

Broad and Chestnut streets, Philadelphia.
This oﬁice will be in charge of J. T. War
fel, who has represented the company in
that section for some time past.
THE INGERSQLLSERGEANT DRILL C0. and
the Rand Drill Co. have been united into
a new company called the Ingersoll-Rand
Co. The new corporation was formed un
der the laws of New Jersey with a capital
of $10,000,000, of which $5,000,000 is pre

Co. in April and will make his headquarters
at the general ofﬁces of the Allis-Chalmers
Co. in Milwaukee.

GEORGE R. WADSWORTH has resigned his
position of resident engineer on the New
York Central Railroad to accept a position
Iron “forks and will run both plants in I on the staff of J. G. \Vhite & Co. as as
the future. The Roe-Stephens plant will
sistant to the construction superintendent.
be devoted to the manufacture of safety
Mr. \Nadsworth graduated in 1898
valves, throttle valves, gate valves, angle,
from the Massachusetts Institute of Tech
globe and check valves and steam spe
nology in civil engineering, and since grad—
cialties; the Michigan plant will manufac
uation has been continuously employed on
ture ﬁre hyrants and valves of the Michi
the New York Central Railroad, ﬁrst being
gan, Flower-Bailey and Roe-Stephens pat
assigned to the ofﬁce of division engineer
terns.
Also valve boxes, indicator posts,
at Albany, after which he worked in vari
foot valves, etc.
ous capacities, ultimately being appointed
W. S. HEGER, who has been with the
assistant engineer. After having performed
Westinghouse interests for many years, has
several classes of work, Mr. Wadsworth
joined the Allis-Chalmers Co. as assistant
was appointed resident engineer of the
to the vice-president and general manager.
Hudson district in charge of the contract
Mr. Heger was born in I857 at Fort Sim
work from Motthaven to Croton, and it is
coe, \Vashington Territory, and received an
this position which he leaves to join the
education in the United States and Europe,
J. G. White & Co. forces.
spending 7 years in Vienna.
After
ON ACCOUNT or THE DEATH of William

ferred stock and the balance common. The
factories of the two companies are located

at Phillipsburg, N. J.; Easton, Pa.; Tarry
town, N. Y.; Ossining, N.
Post, N. Y.; Thirty-fourth

Y.; Painted
street, New

York City, and Sherbrooke, Quebec. All
of these will be operated.
Ofﬁcers of the Ingersoll-Rand Co. are
as follows:
President, \V. L. Saunders;
ﬁrst vice-president, Geo. Doubleday; vice

presidents, Jaspar R. Rand, John A. Mc~
Call, J. P. Grace, Geo. R. Elder; treasurer,
W. R. Grace; secretary, F. A. Brainerd.

For the present the main ofﬁces of the
new company will be located at 26 Cort
landt street, New York.

Todd, the William_Todd Co., of Youngs—
town, O., has elected as president John
Stambaugh, as vice-president and manager,

Irving H. Reynolds, and as director to
Succeed William Todd, David Todd.

Mr.

Reynolds was also elected director.
EDWARD A. LESLIE, general manager of
the Kings County Electric Light & Power
Co., died at his home in Brooklyn, N. Y.,

on June 5. Mr. Leslie entered the elec~
trical craft, like so many other men in
the business, through telegraphy. He was
ﬁrst with the \Vestern Union, afterwards

went to the Postal Telegraph and became
assistant superintendent of that company.
He was a veteran of the Civil War and
a member of many fraternal organizations.
C. P. MATTHEWS, who has, since 1896,

been connected with the Electrical Depart
ment of Purdue University, has been ap

graduating from Stevens Institute in 1879,
Mr. Heger spent some time in the drafting
room of the Edgemoor Iron Works and
in 1885 went into business on his own ac
count as contractor and electrical engineer.
Later he was with the Edison Co. in the
southern states and afterwards in the Pa
ciﬁc coast territory, and was largely in
strumental in building up the organization
which the General Electric Co. has in the
western territory to-day.
After a 2-year period of retirement,
occasioned by the serious illness of a daugh
ter,

Mr.

Heger became general manager

of the 'Wilmington City Railway Co. of
Wilmington, Del. ,and spent 3 years in rc~
building and operating the road. He then
returned to the Paciﬁc coast with the \Vest
ing-house Electric & Mfg. Co., taking charge
of a territory which extended from Old
Mexic'o to Alaska. As the business devel
oped, the territory was dividcd and district
oﬁices were opened at Seattle, Salt Lake
City, Los Angeles and in British Columbia.
During this time the initial long-distance
power-transmission plants of the Paciﬁc
were being built and many unlocked-for
features had to be met. Creation of a mar
ket for the product of the Westinghouse Co.

pointed to the head of that department
succeeding W. E. Goldsborough who has
resigned.
-—‘O*—~—

NEWS NOTES.
ON MONDAY, JUNE 19,, the anntial re

PENNSYLVANIA RAILROAD is building an
experimental electric locomotive at its
shops in Altoona to be used in the new
subways under New York City. The elec
trical equipment will be furnished by the
Westinghouse Electric & Mfg. Co. of
Pittsburg.

'AT THE HOMESTAKE I\’IINES in Lead, N.
D., compressed air haulage has been adopt
ed after a series of tests extending over a
period of more than a year. Fourteen
pneumatic locomotives are to be installed,
the air to be supplied at a pressure of I,ooo

pounds by an Ingersoll-Sergeant air com
pressor of the duplex four-stage type.
To PROVIDE FOR THOROUGH INSPECTION
of its line, the Long Island Railroad has
adopted a system resembling the police
signal system. A telephone box will be
installed every 2,000 feet along the road,
100 of them being in special boxes and
the rest in switch towers and stations,
The line will be constantly patrolled by
emergency crews of four men each trav
eling in gasoline motor cars on the tracks.
GREENFIELD, IOWA, has bought a new

ception to the students of the American

128-horsepower engine from the Bates Ma

School of Correspondence was held at
Armour Institute of Technology. The
program for the evening consisted of mu

chine Co. of Joliet, Ill.

sical selections, an address by William J.

GAs_ ENGINE DESIGN, by Charles E.
Lucke. D. Van Nostrand Co., New York
City, 1905. Price, $3.

Chalmers of the Allis-Chalmers Co., an ad
dress by Dr. Frank W. Gunsaulus of Ar
mour Institute, and the annual report by
R. G. Miller, president of the School of
Correspondence.
TATUM 8: BOWEN, and not Latum and
Bowen, as the name appeared in a news
note of the June 15 issue, is the correct
title of the ﬁrm representing the A. W.
Harris Oil Co. on the Paciﬁc Coast.
ERIE CITY IRON WORKS, Erie, Pa, who
recently purchased the plant of the Stearns
Mfg. Co., intend to dismantle this plant
and offer for sale the machinery installed.
A list of the machinery includes lathes, pla
ners, drills, presses, shapers, shears, boring
mills, punches, riveters, etc.

BIRDSDORO STEEL FOUNDRY AND MACHINE

NEW BOOKS AND CATALOGS.

In the preface. the author states that
the purpose of this book is to present in
a compact form those pricinples which
underly the design of gas engines, with
such data as seem reliable for the use of
those engaged in building this kind of ma
chinery. As is natural for one engaged in
scientiﬁc research, the author handles the

subject entirely from this viewpoint; hence
it might be somewhat difﬁcult for the op
erating or machine man to pick out the con
clusions which are reached at the end of
the scientiﬁc analysis. Higher mathematics
are used freely ,and the book is not one
to be read as light recreation, but for the
man who is in earnest in acquiring a
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knowledge of the subject it is full of val
uable information;
It is divided into three parts, the ﬁrst
of which deals with power efﬁciency and
economy; second, with forces in the en

gine due to gas pressure and inertia; the
third with dimensions of the engine parts.
In Part I are two valuable tables, the
ﬁrst giving the relation between piston
speed, stroke in inches and revolutions
per minute; the second giving values of
indicated horsepower at various piston
speed. Another table which will be found
convenient in engine design is that of dis
placement per horsepower for various mean
effective pressures. This gives the product
of piston area times length of stroke and
this displacement can be divided between
the two factors in any way desired.
Under Part 2 are discussed the forms
of cards with different gas engine pro
portions, the effect of change of ignition,
and the forces due to the inertia of the
moving parts of the engine. Part 3 gives
directions and equations for proportioning
the parts of engines and for laying out the
cams for valve driving. The discussion of
this matter of design is rational rather
than rule of thumb, hence requires a clear
knowledge of the handling of equations, the
use of constants, and in some cases graph
ical analysis of the problems of mechanics
involved.
Tm: TEMPERATURE-ENTROPY DIAGRAM is
one of the most useful tools for analysis
of the heat action in an engine which has
yet been devised. Unfortunately the fact
that it cannot be drawn directly by any in
strument, but must be derived by analysis
from the indicator diagram, has hindered
its application to indicator diagrams by the
majority of engineers, and it is only within
a few years that it has come to be recog
nized by even those well advanced in the
study of steam engineering as of practical
value. A book which will bring this dia
gram into more common use and make its

advantages apparent is The Temperature
Entropy Diagram, by Charles W. Berry,
issued by John Wiley 8: Sons, of New York
City. It is a book of 134 pages,with forty-nine
illustrations, and sells for $1.25. In the
preface the author states that the book is

not intended for the advanced student, nor
is it expected that one entirely ignorant of
thermodynamics can use it to advantage,
but it is intended to show the application
of the diagram for perfect gases, saturated
steam, superheated vapors, hot air engines,
gas engines, air compression and refrigera
tion, and the actual steam engine cycle as
recorded by the indicator. It is a book
which can be recommended to anyone wish
ing to take up the advanced study of the
steam engine and to gain a knowledge of
the heat action as well as the practical me
chanical operation of the machine.
FINANCES or Gas AND Euzcnuc LIGHJ'
ENTERPRISES, by William D. Marks. Pub
lished by the author, Philadelphia, 1905.
Price, $2.50.
This book of 350 pages is divided into
ten chapters dealing with Finances of
Electric Railways, Cost of Production of
Incandescent Light, Small and Unproﬁt
able Light and Power Enterprises Elec
trical Measurements and Prices, Estab'
lishing Prices for Gas and Electricity,
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Price of Gas in Massachusetts, District
Heating from Electric Plants, Paying
Loads for Stations, Losses in Electric Sta—
tions, and a tenth chapter devoted to the
ﬁnances of the Philadelphia Electric Co.
This book comes in a modest flexible cloth
binding with an appearance that is decep
tive so far as its real value is concerned.
It is made up largely of papers taken from
the experience of Mr. Marks as consult
ing engineer and discusses frankly ques
tions that are too often neglected both by
engineers and capitalists. As the author
states, “it is even more necessary to know
what not to do with money than to ﬁnd
ways to invest it proﬁtably.”
In the ﬁrst chapter are considered the
factors that should govern the decision
of whether or not a railway is likely to be
proﬁtable, and there are also incorporated
complete speciﬁcations for an electric rail
way system. The second chapter takes
up the cost of incandescent light as dis
cussed in a letter to the committee of a
city council appointed to investigate the
subject of municipal lighting. This shows
the cost of production of the current for
lighting a d makes clear some of the rea
sons why gas and electric light have to
be charged for on a different basis. The
third chapter is devoted to the reasons for
failure in some small plants, particularly
street railway plants, taking up the items
of cost, showing what the necessities of

service are as determined by the amount
of trafﬁc, and the cost of running the road
per passenger.
In the chapters on electrical measure
ments and prices for gas and electricity,
the author favors the measurements of
amperes of current rather than of watts of
power and gives a method which he has

worked out for establishing such a price
per unit of current or power as will pay
a reasonable proﬁt on the investment and
the cost of running the plant. The chap
ters on district heating and proﬁtable loads
for stations discuss the factors which en
ter into successful station management
and give many useful hints and details
of operation.
Chapter IX on Overlooked Losses is,
in fact, a detailed statement of the system

of management of the Edison Co. of Phil—
adelphia. It gives regulations adopted for
various classes of employes, the methods
of dividing up the work of the stations
on both the electric and the steam ends,
the ﬁnancial organization of the company
and the detailed instructions to each em—
ploye.
Tm: ENGINEERS' CLUB or PHILADEL
PHIA is issuing its directory for 1905 con
taining list of members, charter and by
laws.

EXPERIMENTAL RESEARCHES 0N rm:
FLOW or STEAM THROUGH NOZZLES AND
ORlI-‘ICES, by A. Rateau; translated by H.
Boyd Brydon. D. Van Nostrand Co., New
York, 1905. Price. $1.50.
This is largely a record of experimental
results obtained by Prof. Rateau in his re
searches to determine the best form of noz
zles for steam turbine use. It outlines the
theory of steam flow, takes up the meth
ods of previous experimenters, and de
scribes the indirect method of experiment
ing used by the author. Full tabular re

sults are given. The book is illustrated
by four folding plates.
CROCKER-WI-IEELER CO., of Am
pere, N. 1., has a few words to say about
electric fans in a catalog just issued. It
relates to the ventilator type of fan direct
driven by a motor.
VULCAN SOOT CLEANER CO., of
Dubois, Pa., has a new catalog just out

showing the method of applying and using
this device. It is designed to remove the
soot and ashes from water-tube boilers.
HANCOCK INSPIRATOR C0, of 85
Liberty street, New York City, in the cata
log of the Hancock valves describes the
construction of the valves of this make and
gives price list of complete valves and parts.
THE BRISTOL CO., of Waterbury,
Conn., issues Catalog No. 28 for April,
1905. This shows the Bristol recording in
struments as divided into three distinct
classes—ﬁrst, to those in which the opera
tion depends upon pressure due to the di
rect expansion of a liquid exposed to
changes of temperature; second, those in

which operation depends upon the pressure
due to the vapor of liquid exposed to
changes of temperature;

third,

those in

which operation depends upon pressure due
to the expansion of a gas exposed to
changes of temperature. These classes of
instruments are described and illustrated in
the separate parts of the catalog.
CHANDLER 8: TAYLOR C0, of In
dianapolis, Ind., shows in Bulletin No. E

101 a line of enclosed self-oiling engines
which is the ﬁrst line to be manufactured
in accordance with the recommendations of
the American Society of Mechanical Engi
neers and the American Institute of Elec
trical Engineers._ It is especially well adapt
ed for direct connection to electric genera
tors.
WESTINGHOUSE
ELECTRIC
&
MANUFACTURING CO., in Circular No.
1110, describes the

Caternary method of

line construction for trolley wires on high
potential systems of street car installation.
IN A PAMPHLET ENTITLED Water
Power Equipment, the Wellman-Seaver
Morgan Co., of Cleveland, 0., describes its
Zystgm of turbine water wheels for low
ea 5.
AMERICAN
AIR
COMPRESSOR
WORKS, 26 Cortlandt street, New York,
U. S. A., has just published a sixteen-page
bulletin, 6x9 inches, illustrating and de

scribing a few of their new types of air
compressors. Copies of this bulletin will be
sent gratis upon application.
YALE & TOWNE MFG. CO., of 9
Murray street, New York City, is distrib
uting two neat and well devised booklets,
one being on locks and hardware for rail
road use, which was distributed at the In
ternational Railway Convention; the other
on Yale & Towne chain blocks and electric
hoists, which contains beside descriptions
of the chain blocks and overhead tracks a
map of the New York underground rail
way.
AIR AND GAS COMPRESSORS is
the title of a I75-page book, L 510, describ
ing and illustrating a complete line of
steam, electric, gas and power-driven com
pressors of all types, including single and
duplex and simple and compound; single
and multistage. etc., which is being distrib
uted by the Laidlaw-Dunn-Gordon Co., 114
Liberty St., New York City. It gives the
results of recent investigations upon air
valve gears and shows a gear combining
the quietness, efﬁciency and hi h speed
qualities of mechanically

move

valves

with the elasticity of poppet valves.
It also explains the air lift for raising
water from driven or bored wells, gives
the amount of air required for pumps and
drills, tells how to calculate pipe lines for
compressed air, explains the effects of alti
tude and temperature, discusses the ad
vantages of compounding and intercooling,
the advantages of different valve gears for

466

THE

diﬁ'erent purposes, the several methods of
driving, and gives data on many other
things of use and interest to every actual
or prospective user of compressed air. The
book will be sent on application.
DIAMOND
EXPANSION
BOLT
AND SHIELD is fully illustrated as
adopted for various purposes and places in
Catalog 44 just issued by the Diamond Ex
pansion Bolt Co., of 9 Murray St., New
York City.
ATLAS MEDIUM SPEED ENGINES
is the title of a handsome catalog just re
ceived from the Atlas Engine Works, of
Indianapolis, Ind. This shows the con
struction of the four-valve automatic en
gine in both simple and compound styles,
the single-valve, throttling, heavy-duty en

gines and the self-contained engines of both
types. The catalog also contains much
valuable information in regard to power
plant matters.

THE

CONSOLIDATED

ENGINE

STOP C0, of 100 Broadway, New York,

is issuing a striking pamphlet entitled The
Law of Employers’ Liability. The cover
is designed in the form of a sheep-bound
law book and the back cover extends above
the front terminating in the head of a
judge apparently deciding a case, which is
one tried in the Supreme Court of Rhode
Island in regard to an employer’s liability
in case of accident.
ADAM COOK’S SONS, of 313 West
street, New York City, are issuing an Al
bany Grease calendar running from May,
1905. to April, 1906.

POWER SPECIALTY CO., of 126
Liberty street, New York City, is issuing
the third edition of its pamphlet called
Siiperheated steam. This discusses the pre
cautions needed in the use of superheated
steam, the advantages to be gained by its
use, and the application of the Foster su
perheater to various types of boilers. It
also describes the Harper ﬂexible joint,
the Kent wing-wall furnace and packings
suitable for superheated steam piping.

ENGINEER.

junction issued by the Circuit Court of
the United States against infringement of
this valve.
SLOW SPEED MOTOR DRIVE for any
sort of machines is easily accomplished by the
use of a Northern back-geared motor.
This

is

a compact, self-contained

device

which_acomplishes slow speed without the
necessity of employing motors designed
for slow armature speed. This secures a
motor of low cost for operating slow
speed machines.
Bulletin No. 44 issued by the Northern
Electrical Manufacturing Co., Madison,
Wis., illustrates representative applications
of back-geared motors in industrial plant
service.
A. A. GRIFFING IRON C0. of Jer
sey City, N. J., is sending out to its
friends a neat reminder in the form of a
45-degree triangle for the use of drafts
men.
PARKER BOILER COJ, whose ofﬁces
are in the Pennsylvania Building, Phila
delphia, is issuing a catalo describing the
Parker boiler which is o the horizontal
water-tube type with a number of novel
features.
SARGENT STEAM METER CO.,
First National Bank Buildin , Chicago, in
a neat booklet describes the argcnt steam
meter, the Sargent indicating angle meter
and the Sargent draft gage.
ECONOMY IN FEED WATER AND
FUEL is the title of a catalog is
sued by the National Steam Specialty Co.,
of 325 Frisco Building, St. Louis, Mo.
This describes fully the Keller steam
economizer which is a combination of open
and closed heaters.
NEWTON
MACHINE TOOL
WORKS of Philadelphia in Catalo No.
41 describes the Newton rotary paning
machine.

tion Co., 1700 N. Twelfth St., Philadelphia,

Pa. The booklet is devoted to the Hun“
gerford, Elfreth feed-water softener made
by the company.

MARSH
TANK AND VACUUM
PUMPS made by the American Pump Co.,
of Battle Creek, Mich., are described in

Section 2 of the company’s catalog just is
sued. These pumps are of heavy construc
tion and with single cylinder, double act

ing so that the number of working parts
is reduced to a minimum.
MASSACHUSETTS FAN C0, of
Waltham, Mass, is issuing a catalog de

scribing its fans for ventilating and heat
ing purposes and its hot blast heaters.

HYATT ROLLER BEARING CO.. of.
Harrison, N. 1., in Bulletin 123 gives 'a

number of letters which show the experi
ence of users of Hyatt roller bearing.
MARINE IRON WORKS of Chicago
issues a 1905 supplement to Catalog No.
16 showing some of the marine engines and
boilers that have recently been built by the
works.
CAPITAL GAS ENGINES, which are
built in vertical and horizontal types with
capacities ranging from 1 to 50 horsepower,
are given attention in Catalog No. 21, re

cently issued by the Capital Gas Engine Co.
of Indianapolis, Ind. The Capital Auto
matic Clutch. Osborne’s Household Hus
tler. and A Few Testimonials for the Old
Reliable Capital Gas and Gasoline Engines
are the titles of three small folders, also

of recent date.
SCHUTTE & KOERTING CO., of
Philadelphia, is issuing a folder showing
a cross section view of the automatic stop

check valve which the company makes and
giving also the text of the perpetual in

shows-these instruments, and can be had
by writing.
WHEELER CONDENSER & EN
GINEERING CO., 120 Liberty
street,
New York, is just issuing two interesting
catalogs. One of these describes the Ed
wards patent air pump which is of a spe
cial design avoiding the use of foot or
bucket valves.
The second catalog de—
scribes the general line of condensing ap
paratus consisting of surface, jet and
barometric condensers, wet and dry
vacuum pumps, feed-water heaters, and
cooling towers. The catalog contains over
a hundred pages and shows many plants
which have been installed.
JEFFREY MFG. CO., of Columbus,
Ohio, is issuing a special catalo describ
ing its swing hammer pulverizer for crush
ing and grading coal.
~
LOEW SUPPLY & MFG. CO., of
Cleveland, Ohio, is issuing a handsomely
printed catalog of the Loew steam spe
cialties. Among these are the Loew grease
and oil separator, the separator and open
feed-water heater, the closed boiler feed
water heater, the Loew steam separator,
the Loew exhaust head, and the steam

surface condenser.
WILKINSON MFG. CO., of Bridge
port, Montgomery Co., Pa., is issuing a
catalog in large pamphlet form entitled
Stoking, the Old Way and the New. The
construction and operation of the Wil
kinson stoker are fully shown.
*.->___h

a

TRADE NOTE.
G. M. DAVIS REGULATOR C0. of
Chicago, New York, San Francisco and
Boston, has recently received an order for

MANILA ROPE is the title of Cata
log No. 054 issued by the C. W. Hunt
Co. of West New Brighton, Staten Island,
New York. This describes fully the proc
ess of manufacture of rope, pointing out
the factors on which strength and dur

a 36-inch combination back-pressure and
relief valve to be installed on the exhaust
pipe of the Sears, Roebuck new plant in
Chicago. This valve is so arranged as to
hold either a back pressure or a high
vacuum, and it is the intention of this
company to run condensing in the sum
mer on the heavy-duty cross-compound
Reynolds Corliss engines and in the win
ter to run noncondensin and utilize the
.exhaust for heating.
he combination
valve automaticall adapts itself to either
condition. The
avis Com any reports
that in the past year it has urnished 125
of these combination valves ranging in
size from 12 to 30 inches and used in con

ability depend and the method of testing

nection with Curtis turbines, where it is

rope to determine its value. It also takes
up the special qualities required in trans
mission rope, shows the various systems
used for rope transmission, gives methods
of splicing and making various knots and
takes up the potver w ich can be properly
transmitted by rope of various sizes. It
is a most useful and complete monograph
on the subject and contains ﬁfty pages
fully illustrated.
BUCKEYE BOILER SKIMMER C0.
of Toledo, Ohio, is issuing a pamphlet of
testimonial letters from users of its ﬂoat
ing skimmer which speak for themselves
as to the effectiveness of the apparatus.

desired to run them condensing or non
condensing. The company also reports a
recent shipment of an 18~inch N0. 2 high
pressure regulator to Cuba. This is the

MORRIS MACHINE WORKS, Bald—

winsville, N. Y., in Catalog No. 11 de
scribes the centrifugal pumping machin
ery of its manufacture, and gives tables

PURE WATER FOR YOUR FAC
TORY is the title of a lit-page booklet is—
sued by the Philadelphia Water Puriﬁca
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of sizes, capacities and dimensions.

A LITTLE BOOKLET entitled Our
Credentials has been recently published by
the Williams Gauge Co. of Pittsburg. It
shows facsimile orders received from the
largest steam users in the country for
their feed-water regulators, covering pe
riods of from 1 to 5 years. It is an in
teresting little booklet, and will be sent
on request.
THE LIPPINCOTT STEAM SPE
CIALTY & SUPPLY CO., Newark, N. 1.,
was organized only in January of this
year, and inside of 3 months was com
pelled to double its facilities. We are now
advised that the company has just leased
additional space so that after July 1 it
will have four times the space previously

largest pressure reducing valve that has

been made for some time and is the second
put out by the company.
AS
AN
ILLUSTRATION of the
small amount of wear in machinery bear
ings, even when running at considerable
speed, we are advised that a high-speed
engine, which was supplied for the elec
tric light plant at Digby, Nova Scotia, in
June, 1892, has been running over 13
years on an average of 10 to 12 hours
each night, until replaced by a larger en
gine.
The engine is of the Robb-Armstrong.
high-speed, center-crank type. designed by
E. I. Armstrong, with cylinders
10%
inches in diameter, stroke 12 inches, and
speed 275 revolutions per minute. The
main bearings of the crank shaft run in
solid sleeves or shells, lined with babbitt,
the journals of forged steel 3% inches
diameter by 12 inches long, were ground
and lapped, the shell being 0.002 inch larg
er than the shaft journal to allow for Oil.
The journals were oiled continuously by
ring oiling and oil cups to keep up the
supply. The shaft journals, which have
not had anything done to them since the
engine was started, were in good condi

occupied, and hope, with these increased
facilities, to be able to take care of the

tion. and show a wear of 0.001 inch. The
shells or sleeves were replaced 6% years

business in indicators, reducing wheels,
planimeters and other steam specialties.
A new and interesting catalog just issued

of 0.006 inch. The crank pin, for 13 years
running, was reduced 0.007 inch at the

ago, and during that time. show a wear

:15
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NEW POWER STATION OF THE SAGINAW AND BAY CITY RAILWAY AND
LIGHT COMPANY.
N THE east side of the Saginaw
River and about midway between
East and \Vest Saginaw is the new
power station of the Saginaw & Bay City
Railway & Light Co. This station was
designed to furnish current to the city
railway line in Saginaw, to a portion of

station could be operated in parallel with
the company’s plant in Bay City, tying the
two together either through the high-ten
sion alternating-current feeders or through
the direct-current feeders of the interurban
line. The Bay City plant and the several
Saginaw-Bay City properties received at—

12 and 17 inches thick and are made up
of sand-lime brick and cut-stone window
sills, wall foundations and those of all the
apparatus within the building being of con

crete. A 17-inch partition wall of brick
divides the building into an engine room
85 x66 feet and a boiler room 85 x55 feet.

illlll

THE ENGHJELFL
FIG. 5.

the interurban line between Saginaw and
Bay City, and also lighting current for
commercial and street circuits in Saginaw.
It was also desirable that the electrical in
stallation be of such nature that the new

CURTIS

TURBINE

UNITS, SOD-KILOA'ATT, TWO—STAGE.

tention in the June 15 issue of The Engi
neer.
Simple and substantial construction was
observed in the design of the building,
which is shown in Fig. I. The walls are

()n this and the end walls rest the steel
trusses which support.v the roof.
The
sheathing for the roof is of 2-iuch Norway
pine protected by “mastic” rooﬁng c0m~
pound. The head room between the roof
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trusses and the engine room ﬂoor is 32
feet and a monitor over the partition wall
admits light and aids in ventilation.
On a siding, which is adjacent to the
river front of the boiler room and is built
upon an embankment between the founda
tion wall'of the building and a retaining
wall which forms a part of the waterway
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with McLane dumping grates arranged for
hand ﬁring. The ash is raked to the front
of the ash box, where it falls through the
ﬂoor into cars running on a track under
the fronts of the boilers. The contents of
these cars is dumped into an elevator and
carried either to a storage pile or loaded
onto work cars to be drawn away for
ballasting.
Steam is generated at 150
pound pressure and Reliance water col
umns with automatic high and low-level
signaling attachments are used. A water
tenders runway, built of steel and hung
from the roof trusses, will be erected at a
suitable level in front of the water col»
umns.
As the station is located in a residence
portion of the city, the boilers are operated

half of the boilers independently and op
erated from the engine room side of the
partition wall. The economizer scrapers
are automatically operated by a 500-volt
direct-current motor mounted above the
economizer chamber.
From the top of each boiler drum, live

steam is taken through 8-inch pipes with

under the Sturtevant system of induced
draft, with a steel stack 8 feet in diameter
SAGINAVV

PO\VER HOUSE.

and 60 feet high. Two fans, each 16 feet
in diameter, exhaust into the breeching at

system of the intake and discharge con
struction, coal is delivered, and is shoveled
through openings in the wall to the boiler

gases from the boilers through either of
two paths as operation demands; one of
the paths is directly through a chamber
at the lower side of the back of the boilers

FIG.

I.

EXTERIOR

VIEW

OF

THE

the

room

floor, where there

is space for a

storage of 200 tons. A coal storage bunker
is now being built between the retaining
wall and the track near the building.
BOILER ROOM.
Complete boiler equipment will consist

. I “i
.
22 ‘52
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bottom of the stack, and draw

the

r10. 3.

VERTICAL BOILERS MADE BY VVICKES
BROS. OF SAGINAW,

MICH.

into the fans and up the stack; by the
other path the gases are led from the

chamber back of the boilers through an
installation of ﬁfty-two sections, ten tubes
wide, of Green economizers, then on to

the fans and up the stack.

Each of the

long radius bends, which extend through
the partition wall and deliver into the side
of the 12-inch main steam header extend
ing along the partition wall in the engine
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PLAN VIEW OF THE STATION.

COO
fans is direct connected to a 14x14-inch
of

six

3oo-h0rsepower

vertical

boilers.

manufactured by Wickes Bros., Saginaw,
Mich., and arranged as shown in a plan

view of the station, Fig. 2. Four of these
are now installed, Fig. 3, and are equipped

Sturtevant horizontal engine, located in the
engine room, the connecting shaft extend—
ing through the partition between the boil
er and engine room. The fans are placed
back of the middle of the row of boilers
with a system of dampers controlling each

room 18 feet above the ﬂoor line. For
ﬂexibility of operation this header is di
vided into three sections by two Fairbanks
gate valves.
A novel construction for supporting the
main steam header is shown in Fig. 4.
The steam pipe and a runway are carried
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on brackets, which consist

of

diagonal

struts made up of two 4-inch channel irons
held together bv staybolts with separators.
The bottoms of these struts rest against
the partition wall and the tops are tied by
means of I%-inch rods to the web of the
crane track rail which rests on pilasters
Along the tops of these supporting struts
extend two 4-inch channels from which by
means of lid-inch rods are hunt!r the head

5-‘0' _>l~
1

CRIME Dark
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it is desired to empty the intake and dis
charge tunnels, these gates can be closed
and the water pumped out by the con
denser pumps. Each of the tunnels is built
of concrete and is 3x3 feet in section.
The intake slopes toward the river, and
the elevation is such that there will be 2

feet of water in the intake at the extreme
low-water level yet recorded. This eleva
tion places the bottom of the intake at a
depth of IO feet below the ﬂoor of the
basement. As shown in the horizontal sec‘
tion of the building, Fig. 2, the intake and
discharge wells are built as two long nar—
row tanks parallel with the partition wall.
The intake well is next to the auxiliary
apparatus and the discharge well close to
the partition wall. The walls of these

469
a Loos-kilowatt unit consisting of a 28 and

56x48-inch, horizontal, Hamilton-Corliss
engine direct connected to a General Elec
tric, direct-current, railway generator, sup
plying current at 525 to 575 volts. Mount—

ed on the same shaft is a cast-iron ﬂy
wheel weighing 50 tons and 18 feet in
diameter.

At the opposite end of the room is a
22x36-inch, Hamilton-Corliss, simple en
gine belted to a 5oo-kilowatt, direct-current,

railway generator made by the General
Electric Co. This unit is intended for
reserve duty only.

Hoppes separators are

installed in the high-pressure piping for
both units.
Between these direct-current machines

are two Curtis turbine units shown in Fig.
*7"
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FIG. 4.

DETAILS OF SUPPORT FOR THE MAIN
STEAM HEADER.

er supports, and a runway for workmen.

The live steam main is mounted on this
support so that expansion and contraction
are cared for by suitable rollers placed be
tween the piping and its supports. The
runway is ﬂoored with checkered iron
plates and

workmen are protected

from

falling by a gas pipe railing. At one end
of the runway a ﬁxed steel ladder drops
to the ﬂoor.
Two boiler feed pumps, placed with
their steam ends together and located in
the basement back of the boiler founda
tions, are installed.

One is a Blake 12 and

7%x 10-inch,
duplex,
outside
packed,
plunger pump of the pot-valve type. The
other is a Platt Iron Works Co. 12 and
8x 12-inch, duplex, center packed plunger
pump.
\Vater for all purposes is taken from
the Saginaw River through a concrete in‘
take of interesting design. Extending from
the river bank opposite the building is a
pier 150 feet long constructed of piles and
sheathed with heavy planking. This pier
serves to deﬂect the current of the river
to the forebay of the intake and also to
protect the retaining wall previously men~
tioned, the

THE E NGINEER

intake screen house and the

FIG. 6.
discharge opening. The opening in front
of the intake is ﬁtted with four sets of
screens operated vertically in grooves in
the concrete walls so that at any time any
of the screens may be removed for clean

ing and the others remain in place.

Four

feet back of the screens is a similarly de
signed gate screen for which can be sub
stituted a steel plate. There is a like gate
at the mouth of the discharge. If at any time

OIL

PUMPS AND

SUPPLY TANK

wells have been brought up to such a
height above the basement ﬂoor as will
preclude any danger from ﬂooding the
building in case of extreme high water in
the river.
ENGINE ROOM.
In the engine room four generating
units are installed. At the south end is

FOR TURBINE STEP BEARINGS.

5. The turbines are of the two-stage type,
rated at 500 kilowatts, and each generates
three-phase, 2,300-volt, 6o—cycle alternating
current.
Indicating tachometers mounted

on brackets on the machine frame are con
nected to the shafts of these turbines and
each turbine is ﬁtted with an automatic
force-feed oiling system.

THE
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For ﬂexibility in operation there are in
stalled in the middle of the engine room
two motor generator sets, one of these'ap
pearing in Fig. 5. One set consists of a
780-ampere, 575svolt generator driven at a
speed of 400 revolutions a minute by a
2.3oo-volt, tie-cycle, synchronous motor.

The other set consists of a 16o-kilowatt,
550-volt generator driven at a speed of 400
revolutions a minute by a 2.3oo-volt, 215
horscpower, 6o-cycle, synchronous motor

with a starting

compensator.

It

is by

means of these motor generator sets that

great ﬂexibility of operation is obtainable,
since this and the Bay City station may be
thus operated in parallel. The motor gen
erator sets may take direct current from

the railway generators, converting it into
2,3oo-volt alternating current for the light
ing system, and thus admit shutting down

J ULY I5, 1905.
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IIX8<lIICll vertical engine driving a 125
volt, 240-ampere, direct-current generator
at a speed of 305 revolutions a minute.

Oil for the step bearings of the turbines
is kept under a constant pressure by two
4% and 1%x4-inch duplex, poppet-valve,
plunger pumps located in the basement
near the turbine foundations, as shown in

Fig. 6. Before entering the step bearing,
the oil pressure is reduced from the pump
pressure of 200 pounds to 180 pounds pres
sure, by means of two similar sets of re

ducing valves. The oil pumps are auto
matically governed by two Fisher govern
ors, manufactured by the Fisher Governor
Co., Marshalltown, Ia.

These governors

are so cross-connected that in event of an
accident which lowers the oil pressure at
one pump, the other pump will automatic
ally be started. After serving its purpose

foundations

directly

under

the

exhaust

ports of the turbines. Two Wheeler sur
face condensers, each with 1,800 square
feet of cooling surface, are used. Water

for condensing purposes in each condenser
is circulated by a 10-inch, high-lift, centrifu
gal pump driven~by an 8x8-inch vertical
engine, and the air is drawn from the con
denser by an Edwards air pump driven by
a 10x6-inch vertical engine.
The simple engine driving the belted
goo-kilowatt generator is arranged to run
noncondensing with its free exhaust pipe
extending directly out of the side of the
engine room.

Near the partition wall on the engine room
ﬂoor and directly back of the low-pressure
cvlinder of the cross-compound engine, is
an Alberger horizontal surface condenser
of

1,500-horsepower

capacity.

The

con

densed steam from the condenser dis
charges through a T-valve either directly
to the hot well or to one or the other of
two weighing tanks, which in turn dis—
charge to the same hot well. The hot well
is of concrete built in the basement ﬂoor
back of the boilers. It has dimensions of
6x6x6 feet. The dry vacuum pump for
this condenser is of the vertical steam
driven type with cylinders 6 and 14x IO
inches in size. A 22-inch Hoppes oil sep—
arator is placed in the exhaust connection
and located between the engine foundations
beside the intermediate receiver. There is
also a gate valve in the exhaust line for
shutting 05 the condenser. When this
valve is shut the exhaust steam passes
through a Davis back-pressure valve and
on to the free exhaust pipe. The stem of
this valve extends through the engine room
floor so that the wheel for operating the
valve is accessible at the level of the en
gine and condenser. The water for con
densing purposes is circulated by a 10-inch
centrifugal pump driven by an Alberger
8x8-inch vertical engine with its suction
and with the discharge pipe from the con
denser hanging vertically in the intake and
discharge wells respectively.
All auxiliary engines exhaust to an
8-inch auxiliary exhaust header, which ex
tends through the basement and is sup
ported by hangers from the engine room

ﬂoor, so that it passes
pumps.

close to all the

A back-pressure valve, set for the

receiver pressure of the cross'compound

Tn! ENGINEER

engine, is placed in this exhaust main so
FIG.

CONDENSER

INSTALLATION

the turbines, or they may take alternating
current from the turbines, converting it to
railway current and thus admit shutting
down the railway generators. It will be
seen that there are also several combina
tions possible by which if the lighting load
or the railway load is excessive, the motor
generator sets will assist in dividing the
load between the alternating and direct
current generating apparatus.
Exciting current for the ﬁelds of the
turbine generators is furnished by either
of two exciter sets. One set consists of
a General Electric, I25-v01t, 280-ampere,
direct-current generator, driven at a speed
of 720 revolutions a minute, by a General

Electric, 2.3oo~v0lt, 5o-horsepower, induction
motor. The other exciter is of the Gen
eral Electric marine type, consisting of an

FOR

ONE OF THE TURBINE UNITS.

in the step bearings, the oil'returns to a
supply tank of 2% barrels capacity mount
ed on a concrete pedestal between the two

pump units. Within this tank is a set of
cooling coils by means of which the tem
perature of the oil is kept low. The oil for
lubricating the cylinders of the reciproca
ting engines is supplied by a force-feed
oiling system and hand pumps. The bear
ings of these engines are oiled by a gravity
feed system having a 30-gallon pressure
tank, placed I8 feet above the ﬂoor line

on the south wall of the engine room.
CONDENSING APPARATUS.

Figure 7 shows the condenser installa
tion for one of the turbine units. There
are

two

similar

installations,

one

right

hand and one left hand placed on concrete

that ordinarily the exhaust from the auxil
iaries feeds the receiver all the steam that
it will take. The surplus steam is turned
by the back-pressure valve to a Hoppcs
fo'rm K feed-water heater placed in the
boiler house near the south end of the
boilers. From the auxiliary main 2%-inch
pipes are connected with the second stages
of the turbines so that steam from the
auxiliaries is supplied to the lower stages
of the turbines in the same manner as to
the low~pressure cylinder of the cross-com
pound engine.
On the under side of the main steam
header are four drip taps leading into a
I%-inch drip main parallel with the header.
The drips pass to the basement through a
vertical pipe, .where they unite with the
drips from the auxiliary steam header and
other live steam drips and are forced bv
drip pumps to a header extending along
the rear of the boilers.

0
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Beside the auxiliary exhaust main is a
live steam header for the auxiliary engines.
Steam is fed to this header through gate
valves on the top of the main steam header
located above on the partition wall, as de
scribed.
swrrcnaoann.
Located parallel with and 8 feet distant
from the east wall of the engine room is

THE
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BOILER FURNACES.
m' c. 1.. HUBBARD;
LTRNACES and settings for boilers

ing. A draft plate for admitting air above
the ﬁre is placed in each furnace door.

F vary in size and detail according to

Grates should not be larger than can be
easily cared for by the ﬁreman, both as re
gards ﬁring and cleaning. A narrow grate

the type of boiler and the kind of
fuel to be burned. In general, the furnace
consists of a mouthpiece, with doors, grate
bars, bridge and ashpit.
Some furnaces

GRATES.

should not be as long as a~wide one, and,

if over 4 feet wide, two ﬁre doors should
be provided. The grates are usually pitched

the switchboard, which is of the General

Electric Co.’s make and consists of three
double railway feeder panels with a bracket
voltmeter, two 5oo-volt power feeder pan

els, a railway feeder panel, 3,000-ampere
generator panel, 5oo-kilowatt railway gen
erator panel, direct and alternating-current
motor-generator panels for the I6o-kilowatt
set, direct and alternating-current motor

generator panels for the 450-kilowatt set,
induction motor exciter panel, exciter panel
for the direct-current output for both ex—
citers, 5oo-kilowatt, 2,3oo-volt panels for
the turbine generators, three-phase power

FIG.

I.

FOSTER SHAKING GRATE “'ITH PART
FIG. 2.

OF THE BARS REMOVED.

feeder panel, eight single-phase commercial
lighting circuit panels and a panel for dis
tributing the current from three loo-light
tub transformers with two circuits to each
tub and a potential regulator on each cir
cuit.
Duplicate sets of copper bnsbars, 2x 35;
inches in section, are provided for the
three-phase circuits on the back of the
board. These buses are supported on porce
lain insulators mounted on a rigid pipe
rack. On each of the eight commercial
lighting circuits is a line drop compensator
and there are meters on each generator and
each feeder circuit. The three-phase feeder
circuits are supplied with overload trips on
the hand-operated oil switches. The alter
nating-current panels of the motor-genera
tor sets are provided with overload and

boiler,

reversal switch trips.

which join the ﬁnes to the end plates.

Outgoing feeders pass to wooden racks
on the east wall of the engine room and
rise to a point about 20 feet above the
ﬂoor, then pass through porcelain tubes in

the building wall to the strain structures
outside, the arrangement of which may be
seen in Fig. 1. The interior of the engine
room is served by a 15-t0n Case crane
which has a span of 64 feet 6 inches and
is electrically operated.

have special arrangements for the removal
of ashes and clinkers and for the preven
tion of smoke.
To obtain the best results in any fur<
nace, there should be an abundant and uni

form supply of air to the under side of the
grate, and in the case of smoky fuel, pro
vision should be made for admitting a

small amount of air above the coal for a
short time after ﬁring. This is usually
supplied through a grid or draft plate in
the furnace door, the quantity of air thus
admitted being small, to prevent cooling the
furnace too much. The front of the fur—
nace is generally made up of a large cast
ing, and, in the case of an internally ﬁred
this

conceals

the

rings

of

rivets

All furnaces should be so arranged that

combustion may be as complete as possible.
In an externally ﬁred boiler, good com
bustion is obtained by making the space
above the ﬁre large enough to allow the
gases to be completely consumed. The dis
tance between the grate bars and crown
sheet is commonly made about 2 feet. If
this is increased much, the efﬁciency of

FOSTER CRATE COMPLETE.

toward the back of the furnace about

1

inch for each 18 inches of length.
There are various forms of grate bars
in use, the choice between them depend—
ing upon the shape of the ﬁre box and the

kind of fuel to be used. \Vith ﬁne coal,
the air spaces must be small, with the free
area varying from 30 to 50 per cent of
the total area of the grate, which should

be made up of separate bars, to avoid ex
pansion strains and to facilitate their re
moval in case of renewal or repair. These
bars should not exceed 3 feet in length and
should be thicker at the top than at the
bottom.

Air spaces are usually made about %
inch in width. but, if a ﬁne coal is used or
anthracite which breaks up, the spaces may
be made as small as the draft will permit;
with bituminous or coking coal, the space

may be made larger.
\Vhen using the ordinary ﬁxed bars, the

labor of breaking up the clinkers is con
siderable, but is made much less if one of
the many diﬁfercnt forms of rocking or
shaking grates is used.
Fig, I shows the Foster grate with part

+

Ar .\ RECENT MEETING of the Royal Society
of England I. A. Flemming and R. Hadﬁeld
gave the results of some of their investiga
tions on the magnetic properties of alloys.
They have found that an alloy composed of

manganese 22.4 per cent, copper 60.5 per
cent, aluminum 11.65 per cent, carbon 1.5

per cent, silicon 0.37 per cent and iron 0.21
per cent, has magnetic properties which are
identical with those of materials which are
naturally feebly magnetic and that the per
meability is between 28 and 30, which is not

much inferior to the values reached for a
low grade of cast iron for small magnetic
forces. The alloy can also be permanently
magnetized. This leads to the surmise that
the magnetic properties of the alloy result
from a similarity of molecular structure to
that of the ordinary magnetic materials
such as iron, nickel and cobalt, and that, if
the proper molecular arrangement can be
found in an alloy, it may be possible to

construct a material which is quite as mag
netic as iron and possibly even more so.

SECTION OF M‘CLAVE GRATE, SHOWING

M’CLAVE

CRATE

\VIIEN

REMOVING

SHARING MOVEMENT.

CLINKERS.

the furnace is reduced; if, on the other
too small, the plates become overheated
and combustion is impaired. In the case

of the bars removed. Two rocking bars
are placed near the front, and the grate
bars are connected with these alternately.
A movement of one of the rocking bars

of internally ﬁred boilers, the combustion

gives a lateral or sliding movement to one—

hand, the height of the furnace is made

and radiating surfaces are often sacriﬁced

half of the grate bars, while the others re

to sccure‘a large grate area. and in locomo
tive boilers the crownsheet is placed from
4 to 6 feet above the grates.

main stationary. If a brisk ﬁre is required,
both sets of bars may be shaken, otherwise

Fire doors to the furnace are usually of

cast iron protected by a liner plate of per
forated wrought iron. with an air space of
2 or 3 inches between the door and lin

only one need be used. In Fig. 2 is shown
the grate complete, which is seen to have a
smooth surface, upon which a slice bar can '

be used if desired.
McClave‘s combined shaking and dump

0
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FOUNDATIONS.

ing grate is shown in Figs. 3 and 4. Fig.
3 shows the shaking movement, during
which there is no increase in the openings,
the bars being equidistant from each other
throughout their entire travel. This move
ment is especially adapted to the breaking
up of soft coal when it cakes or to remove
ﬁne ash from a hard coal when there is but
little or no clinker formed.
I

‘ N I HEN considering the installation of
a plant the question of a proper
foundation for the air compressor
or other machines is well worth serious
thought, because, although a poor machine

may operate satisfactorily if put on a good
foundation, yet a good machine is liable to
give trouble if placed 011 a poor one.
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Concerning the proper proportions, it is
advisable to follow the instructions of the
builders of the machine, as it is certainly
part of their business to know what is or is
not necessary for the proper operation of
their machine, and they are always willing
to give a customer the beneﬁt of their expe
rience.

Under thorough bonding of material,
we may properly consider which material
makes the best foundation, stone laid in ce
ment, brick laid in cement, or concrete.

Both of the ﬁrst two mentioned are good,
but require skilled labor, and are more ex
pensive than one made of concrete. To the
mind of the writer, a foundation of rein

FIG. 5.

forced concrete construction is the best that
can be made. The principle of reinforcing
is now so well known in concrete construc
tion that it is unnecessary to dwell on it

TH E REAGAN GRATE.

Fig. 4 shows the cut-off movement for
removing clinkers. The grates are divided
into front and rear sections, so that each

may be operated separately. This results in
a saving of fuel, as the unburned portion
may be pushed over onto one of the sec

tions while the clinker is being removed
from the other.
The Reagan shaking grate, shown in
section in Fig. 5, is provided with legs
which support the ﬁre bars and choppers
independently of the setting. Solid bars are
bolted to the frame at the front and rear
as shown. The movable or shaking parts
are made up of V-shapcd blocks, which
are attached to square supporting bars be
neath. Between every two blocks is a sta
tionary member extending from front to
back of the grate. The form of the blocks
and the stationary parts is such as to cut

The essential requirements for a good
foundation may be brieﬂy summed up as
follows: Good bottom. either natural or
made; proper proportions, size and weight;
thorough bonding of material; preparation
of top of foundation where machine rests
on it.
In considering the question of a good bot

here.

tom, the most trouble is usually experienced

quires separate bcaring places under the
main bearings and cylinders, the top de~
mands more attention.
In such cases, the usual practice is to
provide capstones, which are set in the top
of the foundation at the proper height to
receive the parts of the compressor which
are to rest upon them. In place of the cap

when the location falls on ﬁlled-in ground,

undercut and concaved, so that when rotat

ed by the shaking lever a pocket is formed.
then a shear-cut is made against the shear
bars A A. By this motion the clinkers and
ashes are ﬁrst rolled toward the shear
bars, then cut into small pieces and de—
posited in the ashpit, thus cleaning the bot
tom of the ﬁre without letting the un
burned portion through. Witl‘l this type of
grate it is not necessary to open the doors
or use the slice bar.

the compressor

is

of

the

type

that

re

stones, cast-iron caps are sometimes used,

left hollow and ﬁlled with concrete or ce
ment grout.
Where cast-iron caps or stones are used,

any clinker that may get between them,

and to remove 'from the surface of the
grate the clinker which may have become
attached to the stationary parts. The mov
able blocks are actuated in pairs by means
of levers at the front.
Neemes’ shear cutting grate is shown
in Figs. 6 and 7. Referring to Fig. 7, the
shear bars AA are placed between the
shaking bars EE, the teeth of which are

Preparation of the top of the foundation
depends chieﬂy on the type of machine. If
it is of the self—contained type, a concrete
foundation may be ﬁnished off uniform at
the proper height, with an allowance made
for leveling and grouting. If, however,

FIG.

THE NEEMES SHEAR CUTTING'GRATE.

or on what is known as quicksand—that is,
a bed of ﬁne sand containing a number of
water springs.
In the case of ﬁlled-in ground, a satis
factory bottom may be made by throwing a
lot of stones into the excavation, driving
them into the soft ground with a heavy
weight, thus making it more dense. When
it is ﬁrm enough to satisfy good judgment,
a sub-base of reinforced concrete should be
laid on it covering the whole bottom of the
excavation.

great care should be taken to insure their
being properly bedded, because, if they are
poorly set, they will soon work loose, and
get into a condition which will be hard to
rectify. Great harm is often done to a
foundation by oil getting on it and, seeping
in, disintegrating the cement. Treating the
top of the foundation with several coats of
hot pitch has been found to be an effective
method of preventing this trouble—Mines
and Minerals.

RACINE, “'15., claims the honor of be
ing the ﬁrst city in which an electric light
plant was established. In the fall of 1881
at the works of S. Freeman & Sons Mfg.
Co., an arc light and also an incandescent.
made of copper Wires conﬁned in an or

There are many other

W“

shaking grates of similar pattern to those
above described, which have been chosen

simply

because

they

represent

distinct

types.
T111111. or moron 'nusiss in Nottingham,

England, has shown that for clieapness of
operation and maintenance the street car is

far superior to the motor ’bus.

r10. 7.

SIDE VIE“! OF NEEMES GRATE, SHOWING METHOD OF OPERATION.

The cost

of rubber tires for the 'bus is 4 cents a

mile, as against 2% cents per car-mile for
rail, a diﬂ‘erence which amounts to $500 a
year for each vehicle. The cost of motive
power is also less for the street car and is
placed at 24 cents for a ton weight, while

the cost for a petroleum motor vehicle is 80
cents.

In case the location falls on quicksand.
it will probably be necessary to drive sheet
piling to protect the walls of the excava
tion until the necessary depth is reached,
after which the bottom may be treated in

dinary glass bottle from which air had
been exhausted, were made to burn suc

cessfully. W. F. Freeman of the company
gave to the United States Electrical Mfg.
Co. of Newark, N. 1., right to use these

practically the same manner as for ﬁlled-in

results and a small dynamo and ten are

ground.

lights were given to the Freeman Co.

JULY I5, I905.
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THE SARGENT STEAM METER.
D EMAND for a practical device which

will measure or indicate to the ob

stant, the opening will be less as the pres

which will indicate the weight of steam or

sure increases.
To compensate for variations in pres
sure, a Bourdon spring, shown in Fig. 2,
is connected to the bottom of the valve

horsepower irrespective of the pressure.

stem and moves the needle transversly as

the

Sargent steam meter,

an instrument

EFFICIENCY OF ILLUMINANTS.

through a constant opening; or what neces
sarily happens, as the weight remains con

server the weight of steam ﬂowing

through a pipe has led to the invention of

473
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In his report of progress to the Na
tional Electric Light Association, T. C.
Martin, speaking of old and new illuminants,

gave the accompanying table as to the value
of various forms. The efﬁciency given in the
ﬁrst column is the quotient of dividing the
energy given out in the form of useful

Figure I shows the improved form of
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I.

EXTERIOR

VIEW

OF

THE

SARGENT STEALI METER.

the Sargent steam meter ready for connec
tion to a steam pipe or bypass, which al
lows all the steam that is to be measured
to pass through, and this amount is in
dicated by the position of the needle on the
dial. Meters are made right and left, so
that when looking at the dial the steam
may ﬂow toward the right or left, as de
sired.
In Fig. 2 is a sectional elevation of the
meter, showing the passage of the steam
and the moving parts. Steam enters from
the left ,and rising up around the valve
stem guide, passes through the small hole
P, and as the pressure increases, raises the
valve 1', allowing the steam to pass down
between the two cones and the valve seat
to the discharge side of the meter. As the
valve stem k is open to the atmosphere,
the pressure on the discharge side of the
meter tends to close the valve and force

FIG. 2.

the pressure varies. With a constant weight
of steam ﬂowing through, the valve will
open twice as wide for 50 pounds’ pressure
as for I00 pounds pressure, from which it
will be seen that the horsepower lines go
down as the pressure goes up. The meter

SECTIONAL ELEVATION OF THE METER.

light by the total energy consumed by the
lamps. It is worth notice that even the
best efﬁciencies are below I per cent, which
looks as if there were abundant chance in
the lighting ﬁeld for inventive genius to
employ itself for some time to come.

Calories
per Candle
per Hour

Eﬁiciency

Cost er mm
Cand e-hours
in Cents

Kerosene lamp............~........
Gasoline
Welsbach. .incandescent
...
. . . . . . .gas .light
.. . ...

0.000

29

36.4

2r .

0.000
0.000

063
I8

16.3
II .0

22.
6.8

High-pressureincandescentgaslight
“ Lucas light" . . . . . . ... . . . . . . . . . . . .

0.000

65

to

“ Millenium light"... . . . . . . . . . . . ..
0-000 96 '
Carbon ﬁlament electric lamp . . . . .. o. 002 to 0.0048
Osmi-umlamp........ . . . .
Nernstlamp.... . . . . . . . . . . .
Electricarclamp.... . . . .

Flamearc....... . . . . . . . . . . . .

0.006
0.008

0.002
0.003

2
5

98 to
38

6.48

4.5

7.82

4 .8

s -77
2.6 to 3.09
r .34

3-5
30. to 46.
16.

I .63

lg.

0.95
0.2

II.
2.3

it to its seat, and as the area of the valve

stem is about 2 per cent of the valve area,
it follows that there will be a 2 per cent
difference in the pressure between the out
let and inlet side of the meter. To main
tain the difference in pressure the valve as
sumes new positions, depending on the
quantity of steam ﬂowing through. If the
steam pressure were constant, the rise of
the valve would be in proportion to the
weight of steam ﬂowing through, but as the
pressure increases more steam will go

is calibrated by weighing the condensed
steam ﬂowing through under diﬂ’erent pres—
sures and valve openings, and the trial
dial thus obtained is transferred to the
permanent metal dial 0f the meter. As the
meter has but one moving part, it is not
liable to get out of order.
The meter is manufactured in sizes
from I inch to 6 inches by the Sargent
Steam Meter Co., I3I7 First National Bank
building, Chicago.

HIGH SPEED TRIALS of steam locomo
tives on the military railway between
Marienfelde and Zossen, in Germany, have
shown that the superheated steam locomo

tive gives the best satisfaction. The trials
have shown that this type of locomotive is
more powerful'than the usual express type.
that it can cover greater distances without
changing and is more economical of coal
and water, but it is stated that it requires
22 per cent more lubricating oil.
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GAS PRODUCER POWER PLANTS.
BY SAMUEL s. WYER.
EFORE the American Institute of
B Mining Engineers, Samuel S. Wyer
of Columbus, Ohio, recently read a
paper on gas producer power plants. He

attributes the fact that such plants have re
ceived but little attention in this country
to ﬁve conditions: Ignorance and prejudice
newness of the work, inﬂexibility of
en
gines, the fact that fuel economy is not
imperative, the fact that we are not deter
mined to be rid of the smoke nuisance.
Mr. Wyer stated that the manufacture
of producer gas is an old process and the
gas has reached a high stage of develop
ment so that such installations should no
longer be regarded as experiments. It is
necessary, however, that the power plant
shall have its engine adapted to the gas
which it is to use.

Vv’cstinghouse, Church,

Kerr 8: Co. states that an engine which will
develop 100 horsepower with natural gas
will give only 80 horsepower with pro
ducer gas, thus losing 20 per cent in ca

pacity; for a zoo-horsepower engine this
loss will be 15 per cent and for sizes more
than goo-horsepower the loss will be 10 per
cent.
A point which is often overlooked in
considering the producer gas plant question
is the fact that such a plant is, by its very
nature. a solution for the smoke problem.
No smoke can escape into the atmosphere
and no chimney is required.
For operating a gas producer plant the
labor required is about the same as for a
steam plant of the same size. There is an
advantage for the producer plant in the fact
that when no power is being produced little
attention is required, and there is prac
tically no fuel consumption. No greater
skill is required in handling gas engines
than steam engines, but sometimes a man
trained to the handling of steam apparatus
takes a little while to become accustomed to
gas apparatus.
Data of cost of installation are given as
follows, by two engineering concerns: “The
cost of gas power plants, including gas
generating plants and gas engines. up to 500
horsepower, is about 25 per cent higher
than the cost of a steam plant of the same
size. Large plants from 1,000 horsepower
upward cost about the same as a ﬁrst-class
steam plant of similar size."
A producer gas plant must be able to
make gas suﬁiciently clean for use in an
engine from a low-priced fuel. bituminous
slack being usually the most available.
Sometimes, however,
wood may be cheaper.

anthracite cuim or
In any case the per

centage of sulphur must be low, if the gas
is to be used in an engine.
For removing tar and volatile hydrocar
bons from gas made from bituminous coal,
the only reliable way so far used has been
to bring the gas in contact with an incan
descent bed of carbon. Centrifugal appa
ratus has been tried, but without success.
Fine dust can, however, be removed by

centrifugal fans.
Quickness of bringing into service after
a period of idleness is one advantage of
the producer plant, as it can be worked at

full capacity within 15 minutes of the time
of starting. The producer may be stopped
instantly by shutting oFf the supply of air
and steam.

Eighty per cent is in most cases the
thermal eﬂiciency of gas producers, although
it is sometimes higher. Twelvepounds of
coal per square foot of grate area per hour
is the best rate determined by experience
for gasiﬁcation, but some makers advise as

high as 20 pounds. The lower rate is, how
ever. more likely to give a uniform gas.
Difficulty has been found, when using bi—
tuminous coal, with the forming of clink
ers and the production of coke. Using a
steam blast and automatic feeding, which
reduces caking to a minimum, add to the
efficiency of the apparatus and lessen the
difﬁculties.
Producer gas varies in caloriﬁc value

from 125 to 150 British thermal units per
cubic foot. With gas of this value, a brake
' horsepower is often produced from 1 to 1%
pounds, of coal per horsepower-hour. In
localities where water is scarce, the pro
ducer gas system often is a helpful solution
to the power problem. With a gas holder,
it is also possible to make and store up heat
energy for use in times of excessive load.
Floor space required for gas holders. pro
ducers and auxiliary apparatus is about the
same as that required for engines and boil
ers of the same power. As there is no con—
densation of the gas in piping, it may be
carried
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several

thousand

feet if desired,

since the cooler the gas the better it is for
use in the engine.
__§.->——_

AN ENGLISH COMPOUND GAS EN
GENE.
In England an interesting type of the
compound gas engine is the Butler. which is
made in both the horizontal and vertical
types and uses gas or oil as fuel. The ver
tical engine has three cylinders and is of
the inverted type. two explosion cylinders
being placed on either side of an expansion
cylinder and all connected to a three-throw
crank shaft. The weight of the middle pis
ton is about equal to the combined weight
of the two side cylinders, so that the recip
rocating parts are nearly balanced.
Of this engine, the most interesting fea

ture is the entire absence of cam, lever and
spring actuated poppet valves, the distribu
tion of the explosive charges to the two ex~
plosion cylinders and the exhaust from
these cylinders to the expansion cylinder
being controlled by one balanced rotative
cylindrical valve. The exhaust from the
expansion cylinders is also controlled by an
extension of this valve, so that practically
one valve regulates the admission and ex
haust of the three cylinders.
Two explosion impulses and two expan
sion impulses Occur at equal periods over a
cycle of two revolutions, and it is claimed
that by the pumping action of the expansion
cylinder, the burnt gases are removed from
the explosion chambers, adding about 20

per cent to the power capacity of the explo
sion cylinders.

In addition, the expansion

cylinder develops from 8 to 12 per cent of
the positive and useful power of the engine.
Regulating the volume of the charge is
the method employed for governing the en
gine. and the apparatus used consists of an

inspirator fed direct from the gas meter,
the quantity of air with the induced supply
of gas being controlled by a plug, operated
by a large shaft governor.
Some results of the daily working of
these engines were obtained, with results as
follows:

On a 100-horsepower engine, the'

full continuous brake load was 80 horse
power and the indicated load 100 horse‘
power, a mechanical efﬁciency of 80 to 82
per cent being obtained. The consumption
of gas, containing 650 British thermal units
per cubic foot, at full load was 1.350 cubic
feet an hour, and the thermal efﬁciency, as

shown by the indicator, averaged 29 to 30
per cent at full load, an efﬁciency of 12.5
per cent being obtained at )4 load. In an
other engine of the same capacity, working
over a period of 18 months, day and night,
less than 1,000 cubic feet of gas per hour of
the same heat valve was used in developing
75 indicated horsepower.

CYLINDER COOLING IN GASOLINE
ENGINES.
To obtain the greatest economy from the

cylinder of a gasoline engine, the tempera
ture should be as high as possible to permit
of successful running and proper lubrica
_tion.

This necessitates the use of a cylin

der oil which has good lubricating qualities
and will withstand a high ﬁre test.

The oil

should contain but little carbon, and yet
have sufﬁcient body and viscosity to main
tain a close ﬁlm of oil around the piston.
When operating on a heavy load and
the explosions occur at more frequent in
tervals, a little judgment and experience

are required to keep the cylinders from get
ting too hot, and an occasional cleaning of
the piston and ring grooves may be neces
sary, as these often‘become clogged with
burnt carbon.
Of the two methods of circulating the
cooling water—Viz, depending on the dif
ference in temperature of the water or a
circulating pump—the latter gives the best
results and a more uniform temperature of
water can be maintained. When using a
natural circulation, the water in the cylin
der is apt to remain inactive for a time until
steam is generated, when it will be forced
over into the tank and a quantity of cooler
water will be taken into the cylinder to be
overheated as the previous supply. Such a
condition would cause an uneven tempera
ture in the water, with less efﬁcient results.
A forced circulation would keep the water
immediately around the cylinder from
reaching the boiling point, and if a throttle
valve were installed, a uniform temperature
of, say 165 degrees F., could be maintained.

If the water showed a tendency to get too
hot, a freer circulation would cool it to the
desired point, and vice versa.
\Vhen using natural circulation, a large
tank is preferred, and this should be ﬁlled
to the mouth of the return pipe, so that a
slight change in the temperature of the
cooling space will cause an immedaite flow
of water from the tank.
Improper cooling will result in the
waste of much fuel, and too cool a cylinder
will have the same effect. Thus overcool
ing as well as overheating should be guard
ed against for efﬁcient operation of the en
gine.
'
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A WOOD GAS PRODUCER PLANT.

shavings, which act as the ﬁnal absorbent

generator L, the gate valve of which is

ONCENTRATING works and mines
of the Moctezuma Copper Co., which
are located at Nacozari, Sonora,
Mexico, are operated by electric power gen
erated at a central station. Ten Crossley
gas engines, eight of 80 horsepower and

for the soot before the gas passes to the

closed. It thus passes up through the ﬁre
in generator L, across through the connect

two of I75 horsepower, are the prime mov

ers, and these are supplied with gas from a
Loomis-Pettibone producer plant using
wood as fuel.

exhausters.

The discharge of the exhaust

er leads to a header from which three pipes
are taken off, which lead respectively to a
large tank for engine supply weighted to 5
inch water pressure, a small tank weighted
to 8-inch water pressure, in which gas may
be separately stored, and an open pipe to

the. air
A wood fuel consisting for the most part

ing pipe of both generators at the top and
downwards through the ﬁre in generator P,
through the boiler, scrubber, etc., to the
tank. After not more than 2 minutes of

this discharge of steam at 120 pounds pres
sure from an open pipe 1% inches in diame
ter. the steam valve is shut, valve L is
opened, valve P closed and the operation

repeated in the opposite direction; and, if

5

anything, for less time.
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A SEPARATOR FOR GASOLINE AND
WATER.
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It is lighter than water, and advantage is
taken of this fact in the design of the sep
arator, which is arranged so that the water
will settle to the bottom and can be drawn
off through the drain cock at the bottom.
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LONGITL'DINAL SECTION OF LOOMIS-PETTIBONE GAS GENERATING PLANT.

This latter feature makes the producer

As seen in the accompanying ﬁgure, the

of an inferior 'scrubby oak is used, and the

plant of special interest, and only this part

best

of the installation will be given attention in
the present article.
In the accompanying ﬁgure is shown a
longitudinal section of the producer plant,
which consists of two duplicate sets, each
containing two generators and a boiler. A
wet scrubber and an exhauster of the Root
positive pressure type are common to both

wood containing from 12 to I4 per cent
required per brake horsepower and 1.3
pounds of coal.
I
In starting the plant, coke is put on the
grate of the generator to a depth of 3 t0 3%
feet, as less than this is not advisable when
making gas from wood. On top of this

sets.

coke small and light wood, branches, etc.,

The generators are steel cylinders lined
with ﬁrebrick, and have an external diame

ter of 9 feet and internal diameter of 6 feet
9 inches.

Three feet above the bottom are,

the grates, which are made of ﬁrebrick
arches forming a dome with a 6-foot ra
dius. The height of the generator permits
of a ﬁre 8 feet in depth on the grates, and
below these the gas travels through 33-inch
brick-lined pipes to a common chamber be
low the boiler.
Fuel is fed through doors in the top and
forms a charge, from the top of which the
volatile gases are distilled. Air passes
through the same door as the fuel, and par
tial combustion of the volatile gases and
the ﬁxed carbon of the fuel lends heat to
the charge.
Partial combustion of the
hydrocarbons takes place near the top, but
that of the ﬁxed carbons lower down, so

that no unﬁxed gases pass through the in
candescent lower part of the charge. When
the ﬁre has been properly started, gas
passes through the grates of the generators
up into the boiler and to the bottom of the
scrubber, which is a cylindrical vessel con
taining four or ﬁve trays ﬁlled to a depth of

2 feet with coke. and placed 4 feet apart. A
sprinkler placed above the top tray distri
butes water at the rate of 3,500 gallons per
hour, and this water, while passing from
one tray to another in an even shower,

cleans the gases of ﬁne ash and ﬁnely di
vidcd ﬁxed carbon. A header of larger di
ameter than the scrubber is placed on top
of the latter and ﬁlled with excelsior wood

results

moisture.

are

obtained when

using

a

inlet is a triﬂe below the center of the ap—
paratus and at the top is the delivery pipe,
which extends downward inside to near the
center. A vertical column of gasoline is

About 2.5 pounds of wood are

it
.v
.1,

are placed to a depth of 3 feet and the
blower is started. The light wood is sufﬁ
cient to make the coke bed incandescent in
about an hour’s time.
When this stage is reached. heavy wood

is fed into the generator and the ﬁre is kept
at a low temperature, only enough combus
tion being required to transform the wood
EXTERIOR VIEW OF GASOLINE AND \VATER SEP
into charcoal. The ﬁres are not ready for
ARATOR.
supplying gas to the engines, however, un
til a bed of incandescent charcoal and part
ly burned wood is formed to a depth of at
thus aiways maintained, so that the water is
least 2 feet above the coke. At this point
given a chance to settle. The separator is
the valve to the suction of the exhauster is
also provided with a ﬁlter to remove anv
closed and the fan stopped.
rust or dirt from the gasoline before it
This preliminary operation takes from 4 - paSses on to the engine. It is always placed
to 5 hours and requires about 4 tons of
in an upright position between the supply
wood. Usually it is not desirable nor
tank or pump and the engine, and as near
necessary to make water gas on new ﬁres
the mixing valve as possible.
With 6
until at least a 4 hours’ run has been made.
months of nractical use, the device has giv
These generators burn wood at the rate
en good satisfaction.
of 30,000 pounds a day, and the ash accumu
lates so rapidly that at the end of the ﬁfth
ONE or rm: RECENT PATENTS in the gas
day it is necessary to shut down one set for
engine line is a starting device using super
cleaning purposes.
heated steam as the motive power. The
In making water gas the top doors on
starter contains a series of coils of pipe of
both generators and one of the gate valves
small size which aggregate about 60 feet of
between generator L and the boiler are
heating surface. A pint of water is injected
closed, and the valve in the bypass from
into these coils by a small force pump, and
the suction to the discharge of the ex
within IO seconds is converted into steam
hauster is opened. so that no risk is in
at a pressure of from 100 to 1,000 pounds.
curred of throwing an undue strain on the
as desired. There is no reservoir, and the
exhauster or the motor by the suction be
steam is released automatically into the gas
ing closed. As the exhauster i_s bypassed,
engine cylinder before it reaches the tested
the steam pressure acts directly to ﬁll the
capacity of the starter.
tank and is turned on below the grate of
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FIG. I. CURRENT CURVES FOR DIFFERENT LEADS,

FIG.

2.

CURRENT CURVES

\VITH MOTOR RUNNING AT HALF LOAD.

coils with respect to the sparking limit,
especially where the brushes are ﬁxed, and
discussed various means of obtaining a wide
variation of speed with high efﬁciency. He
drew special attention to the Advantages of

siderable circulating currents between the
brushes of similar polarity, the armature
being wave-wound, with four brushes; these
currents tended to improve the commuta
tion on the whole. The values of the cur

a double-wound armature, in which one

rent in the coils under commutation
are shown in Fig. I, which gives the curves

winding had twice as many turns as the
other, the motor being fed from two wires

at constant voltage; the speed range of this
machine is greater than that of a double—
wound motor with equal windings, and as
there are three possible combinations of

obtained for different leads when the motor
was running at half load. The leads were
as follows: Curve A, 1% segments back
ward; B, I segment backward; C, 3/2 seg
ment backward; D, % segment forward; E.

I segment forward; F, 1% segments.

\
Ll

Ampere:
Input

“ \\g_.u/

lead In
G
U
t .
ceral

segmerbe
|

I.
Forwud

paint.

FIG.

3.
CURVES SHOWING LOSS OF ENERGY
FROM DISPLACEMENT OF BRUSHES ON
EITHER SIDE OF NEUTRAL POINT.

the windings, instead of two, the intervals

in the speed range that have to be bridged
over by ﬁeld regulation are not so wide.
In the case of a motor driving a planing
machine, and therefore liable to heavy over
loads at each reversal, a shunt-wound motor

has been successfully used by placing a re
sistance in circuit with the ﬁeld winding for
the greater part of the stroke of the planer,

lel. With the latter, the effect is to
vreduce the
impedance of the cir
cuit, and thus to increase the current; but
with the former, the effect is to increase

the impedance of the circuit, and thereby to
reduce the current. The reduction in the
current is in the main circuit, but in the

portion of the circuit occupied by the con
denser and the inductive apparatus the cur
rent is increased, and the sum of the cur

rents passing through the two branches is
greater than the total line current. This
latter statement may appear to be impossi

In these curves, the waves were due to

ble, but it is, nevertheless, true, as we will

presently show.
Let the diagram, Fig. 69, represent a cir
cuit in which the generator G supplies cur
rent for an induction coil at A and a con
denser at C. Since these two devices are
connected in parallel, it would naturally ap
pear that the current ﬂowing through the
generator would be equal to the sum of the
currents passing through the coil and the
condenser, no more and no less. In reality,
however, the current passing through the
generator will be less than the sum of that
passing through the two apparatus, and
under certain conditions can be very much
less than that passing through either one
of them; that is, less than the current pas
sing through the condenser, and less than
the current passing through the coil. How

circuit currents to the minimum.
Considerable loss of energy is incurred
when the brushes are displaced on either
side of the neutral point, as shown in Fig.
3. The lower curve was taken at light
load, and the upper one when the motor

Brush

\VHEN ONLY TWO

BRUSHES WERE USED.

the current circulating between the two
brushes of similar polarity; when only two
brushes were used, these waves were ab—
sent, as shown in Fig. 2. There Curve E
was taken with the brushes at the geomet
rically neutral point. The curves show the
desirability of using a narrow brush on a
motor with a large polar are, in which the
neutral zone is small, to reduce the short
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and short-circuiting this resistance by means
of a switch worked by the planer at the
moment of reversal.
In Mr. Catterson-Smith’s paper were
embodied the results of a series of ex
periments, which he had carried out on a
4-pole motor by means of the Duddell os
cillograph, to determine exactly what hap
pened during the commutation of an arma
ture coil. He found that there were con

UBJECTS relating to the design of
S motors were recently discussed in two
short papers before the Institution of
Electrical Engineers, Birmingham, England,
by A. H. Bate and J. K. Catterson-Smith.
The former dealt with the limits of output
due to heating and sparking in variable
speed motors, which are now so largely
used for driving machine tools of large
power. Mr. Bate explained the importance
of the reactance voltage of the armature

\-—_" ";"\_ I
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was developing 3.6 brake horsepower at 110
volts and 1,200 revolutions. The author
ﬁnds that the reactance voltage of each coil
should be less than 2 volts in small ma
chines, and 3% in large ones; but in vari
able speed motors the reactance voltage
must be kept below I volt.
It was further pointed out by the author
that the effect of inductance in the coil was
to delay the reversal of the current, and
thus to greatly increase the current density

at the tip of the brush, heating the latter
excessively; this point does not seem to
have received the attention it deserves. The
voltage drop between the brush and the
segment was nearly constant until very high
current densities were reached. A. H. A.

such a state of things can be possible, we

will endeavor to make clear in the follow
ing:

In Fig. 70, let B represent the impedance
of condenser C of Fig. 69, and let A repre
sent the impedance of the coil A of the
same ﬁgure, 14 being the unit of measure.
As the coil and the condenser are con
nected in parallel, we obtain their joint im
pedance by the same process already em
ployed in connection with parallel inductive
impedances—that is, by the methods ex
plained in connection with Figs. 5t and 52.
In Fig. 71, draw line A of the same

THE
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length as A of Fig. 70, and in the same
angular position. Draw line B equal to line
B of Fig. 70 and in the same angular posi
tion. As A is of unit length, its reciprocal
will be of unit length; hence we draw 00
equal to A and it is the admittance of A.
The condenser impedance B is of 2 units’
length, so that we draw line Ob of 0.5 unit

joint admittance is line Oc, which is con
siderably shorter than the joint admittance
in Fitz. 71. The impedance corresponding
to this admittance is O c", which is nearly
three times as great as in Fig. 71. If we
take line A as the measure of the coil cur
rent, then line Oc' will be the total line

length, and it is the admittance 0f the con

current.
In these diagrams the line xx indicates

denser.
Combining lines 00 and Ob by
the principle of the parallogram of forces,

current, and line Ob' will be the condenser

resents the coil current, the half on the left
the condenser current, and the extensions

LL, at top and bottom, the line current.

70.

GRAPHICAL

REPRESENTATION

OF

FIG. 69

currents.

How it is possible for the coil current
to be greater than that ﬂowing in the line
is made clear in Fig. 72, by the aid of the
several arrows. Arrow b indicates the di
rection of the current in the line at the
instant when the currents in the coil and
condenser are ﬂowing in the direction indi
cated by the arrows drawn thereon.

and transformer leads; the second compris

FIG. 72.

RELATION BETWEEN LINE, COIL AND
CONDENSER CURRENTS.

cost of power at the switchboard, the load
factor of the line, the limits of loss in
transmission for satisfactory regulation of
potential and operation of consuming de
vices, the heating of the cable in short
lines, the probable increase in load with
time and the interest charge on the cable
investment are the principal factors in set
tling the size of conductor to be used. The

the phase of the impressed e. m. f. in the
line, so that the current 0!," in this last

diagram is considerably out of phase; hence,
the actual energy current is Oe and the
wattless current is ec'. The increase in
the impedance 0c" of Fig. 73 over that of
Fig. 7I is much greater than the reduction
in the strength of the line current in the
two ﬁgures. This discrepancy is due, how

reference to the magnitude of the impressed
e. m. f., which should be done to obtain
results that can be compared with accuracy.
We have not followed this latter method,

The widths of these three parts are made
equal to the maximum value of the three

distinct conditions of
where the amount of
subject to any proba
instrument, generator

be exceeded.
For the second class of conductors, the

in Fig. 71, and also to the fact that we have
not determined the current strength with

FIG.

HERE are two
service. One
current is not
ble increase, such as

JOINT IMPEDANCE OF CAPACITIES AND
INDUCTIVE DEVICES.

ever, to the fact that in each case we have

CAPACITIES AND INDUCTIVE DEVICES
IN PARALLEL.

(Abstract of a paper read before the Na
tional Electric Light Association.)

FIG. 71.

assumed the current in the coil to be equal
to line A, which is longer in Fig. 73 than

FIG.

THE CHOICE OF AN INSULATED
CABLE.
BY WALLACE s. CLARK.

ing all lines outside of the station that may
be subjected to increasing loads due to the
growth of business.
For the ﬁrst class current-carrying ca—
pacity, or mechanical strength in the case
of small apparatus, is the determining
factor.
The current-carrying capacities
given in the National Electric Code for
rubber insulation are a fairly safe guide
and the current densities given should not

we obtain line 00 as their resultant, and

this is the admittance of the circuit when
the coil and condenser are connected in
parallel. To obtain the joint impedance,
we have to take the reciprocal of 0c, and
it is 0;". This impedance is smaller than
that of the condenser, which is represented
by B, but it is greater than that of the
coil, the latter being A. If we take line A
to represent the strength of current ﬂowing
through the coil, the line current will be
Oc', and the condenser current will be Ob’.
Thus the current through the coil is greater
than that coming from the generator.
Relation between these currents is illus
trated in a clearer manner in Fig. 72, in
which the half of the ring on the right rep
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as our aim is to show the general principles
in a simple manner—that is, without com
plicating the explanations with too many
side issues.
Diagram, Fig. 74, which is of the same
construction as Fig. 72, shows the maxi
mum magnitudes of the coil, the condenser

and the line current in Fig. 73, and, as
will be seen by comparing it with Fig. 72,

Look

ing at these arrows, it will be seen that
the condenser current ﬂows around into the
coil and is joined by the line current, as
shown by the arrows, e, e.

Thomson

law,

so called—that

the

most

economical arrangement is where the cost
of the power wasted and the interest charge
on the cable investment are equal—is the
basis of many formulas elaborated in dif
ferent books.
Having determined the size of conduc
tor required on theoretical grounds, con
sideration should be given one or two very
practical points.

First, do not use for un~

derground construction cables so small as
to be mechanically weak. I have in mind a
station with a 6,600—v01t distribution where

the cables ran from three-conductor N0. 0000
to three-conductor N0. 6 in size, the N0. 6
constituting the least part of the installa
tion and giving more trouble than the en
tire remainder of the system.
Second, if you use a duct system, keep
in mind the fact that the cost of duct per
foot is independent of the size of the cable
in the duct, and select the size of conduc
tors so that the cables will utilize a reason
able proportion of the duct area. Standard
3-inch duct will take cables of the follow
ing sizes, insulated for diﬂerent voltages:
Any voltage under 1,500, single-conductor
cables up to 2,000,000 circular mils; con
centric, two-conductor cables up to 1,000,000
circular mils; three-conductor cables up to

If the induction coil of Fig. 71 is re
placed by one having less resistance, the
line c"rrent will be reduced, as can be
plainly seen, for the reduction of the re

500,000 circular mils.

sistance would cause the impedance line A
to swing around nearer to the vertical posi

FIG.

RESISTANCE LESS AND REACTANCE
MORE THAN IN FIG. 71.

tion, and this would shorten line Oc’. If
the reactance of the coil is increased, the
same result will be obtained, as it will cause

FIG. 74.
MAXIMUM CURRENTS IN-THI'. COIL,
CONDENSER AND LINE OF FIG.

For 3,000 volts, sin

gle conductors up to 1,500,000 circular mils;
concentric up to 750,000 circular mils;

three-conductor up to 400,000 circular mils.
For 6,600-volt lines, which are practi

the line current is reduced, while the con

cally all three-phase. the limit is found at
three-conductor cable of 250,000 circular
mils; 12,000-v01t lines, the limit is found at

In Fig. 73, we have assumed that a coil

denser current is increased. This diagram
is drawn with the coil current of the same

three-conductor N0. 0000 cable; on 24,000
volt lines at about 100,000 circular mils. It

is used in which the resistance is slightly
reduced and the reactance is increased. As
will be noticed, line A is longer than in

strength as in Fig. 72,50 as to indicate more

clearly the gain in the condenser current
and the reduction in the line current. As

is assumed, of course, that the three-con
ductor cables are run on D-connected cir

Fig. 71, and it is nearer the vertical posi

will be seen, the line current is smaller

tion. If we obtain the admittances of A
and B in this diagram, we will ﬁnd them
to be On and Ob, reSpectively, and their

than either the coil or the condenser cur
rents, while in Fig. 72 the line current is
only smaller than the coil current.

the impedance to swing around in the same
direction.

cuits, and have the same wall of insulation

between conductors and ground as between
the conductors themselves. If the three
phase circuit is run Y-connected with neu
tral grounded, then the outer jacket of the

three-phase cable can be made considerably
less in thickness and larger cables be in
stalled in the standard 3-inch duct.
One point especially noticeable in the
use of potentials above 5,000 volts is that
the safe working pressure 'for a given
thickness of insulation is less in the very
small than in the large sizes of conductor.
Or. to put this in another way, where the
thickness of insulation exceeds twice the
diameter of the copper core in high-poten
tial cables with homogeneous insulation, we
are not able to get the full advantage of
the insulating wall; in short, it is easier to
make a 500,000—circular mil cable for 10,000

volts working pressure than to insulate a
N0. 14 wire for the same purpose.
Third, it should be considered whether
single or multiple conductor cables are to
be used. For station wiring, single conduc
tors in separate ducts, or runways, might
safely be taken as the best modern practice.
For outside lines the service will largely
decide. Direct-current railway feeders are
normally single-conductor.
When ducts are high in cost, and the
load on one feeder is not heavy enough to
require a cable utilizing most of the duct
space, two feeders may be combined, as
long as their course is parallel. For low
tension mains on the three-wire system,
either three single-conductor cables or one
three-conductor cable can be used. The I
three-conductor cable is slightly .cheaper in
ﬁrst cost, but not nearly as convenient for
making taps to customers. Theoretically,
with alternating currents there is a slight
advantage in the use of the three-conductor
cable.
.
For low-tension feeders, which usually
exceed 250,000 circular mils in size, the

concentric type of cable should be used for
maximum duct economy. . Smaller than
250,000 cables may be run as a ﬂat twin

conductor, and this type of conductor is
always advisable for alternating-current
feeders with manhole transformers. It
should be noted here that it is a modern
practice, and one to be commended, in run
ning a three-wire system to ground the

neutral and run the feeders simply as two
wire feeders, providing a trunk neutral to
which the different points of distribution
are

connected and
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which

runs

back

by

means of an extra heavy cable to the sta
tion.
Common practice in arc circuits is to
use single-conductor cable. Where a num
ber of circuits are in parallel for any dis
tance an excellent plan is to combine them
into a multiple-conductor cable. This saves
in ﬁrst cost and avoids mutual injury from
burn outs and withdrawing one cable.
Single-phase two-wire lines not exceed
ing No. 0000 size should be run as twin
conductors unless numerous taps are made,
in which case the greater convenience in
making joints may justify the use of the
single—conductor cable.
For three-phase
work, three-conductor cables, and for two
phase, four-conductor cables are required,
both on economic and engineering grounds.
TYPES OF INSULATING MATERIAL FOR DIFFER
ENT SERVICE.
Slation lViring.—l believe the majority
of engineers 'who have had experience in
central-station construction now consider

that cables without metallic sheaths are
better than leaded or other metal-sheath

3,000 volts and mains to which customers

cables for this class of work, as the ground

are

ed lead sheaths offer the are from any con
ductor to earth in their neighborhood a
ready inducement to spread and cause trou
ble on adjoining cables.

volts or less. Circuits outside of the sta—
tion using insulated cables are practically
all underground. There are a few cases
where high-tension leaded cables are run

Cables for tensions not exceeding 750

volts that can be run in dry non-metallic
ducts without pockets where water may
collect, or on suitable incombustible insula
tors, require insulation only to prevent
shocks to operatives and short~circuits due
to mechanical causes, such as a workman

dropping a wrench or bar across two bare
conductors. An excellent type of cable for
this work is one insulated with varnished
cambric tapes and asbestos (asbestos being
on the outside), ﬁnished with a,ﬂame—
proof braid. Such a cable can be operated
continuously at the boiling point of water
without injury. The varnished cambric,
being inclosed inasbestos, does not intro

duce any additional ﬁre risk, as do weather
poor or rubber cables. The rate of deteri
oration is less than with other types and
the cost low.
.
For pressures of 1,000 volts and upward
we must use rubber cables of good quality,
or some satisfactory substitute. Such ca
bles, unless protected by individual ﬁre
proof runways, should have an asbestos
jacket on the outside. This jacket will
prevent ﬁre following along the cable, and
also acts as a protection from the destruc
tive action of an are from an adjoining
conductor.
If rubber insulation is used, it should

be of good quality, and such cables cannot
be cheaply made, owing to the present high
price of the better grades of crude mate
rial.
Rubber cables should be operated
only at temperatures under 125 degrees R,
if reasonable long life is expected of the
insulation; lower operating temperatures
are desirable.
One type of insulation consists of cloth
tapes especially treated and coated on both
sides with multiple ﬁlms of varnish. These
tapes are applied to the cable, and between
the tapes is a thin ﬁlm of plastic insulating
material which does not dry or become
hard, and allows the tapes to slide one
upon another when the cable is bent. Ca
bles thus insulated are tested and ﬁnished

the same as rubber-insulated cables with
braid, lead or any other desired ﬁnish.
This type of insulation has all the good
qualities of paper cables. It will withstand
high temperatures, it is ﬂexible, has a high
dielectric strength and ﬁnally, most im
portant of all, does not absorb moisture
and can be used in interior work without a
lead jacket. The varnish and cambric in
sulation, which we call V. C. for the sake
of brevity, will not decentralize or deteri
orate under temperatures destructive to
rubber insulation; mineral oil will not rot
it; so far as data are obtainable, its rate of

deterioration is less than that of vulcanized
rubber of the best quality under like con
ditions, while its breakdown strength is
fully equal to that of rubber insulation.
Feeder Insulation.~C0nductors outside
of stations may be roughly divided into
transmission lines, practically always op
erated at potentials of 4,000 volts or more

and running to sub-stations; and distribut

ing systems with feeders seldom exceeding
directly

connected

operating

at

500

on pole lines supported try a steel cable simi

lar to telephone practice, but this may be
regarded as a temporary expedient.
Underground construction in this coun
try consists almost entirely of lead-jacketed
cables in conduits, the most permanent type
of duct being thoroughly vitriﬁed tile. For
installations where electrolysis can be
guarded against, or is not to be feared,

paper-insulated lead cables give thoroughly
satisfactory service when carefully in
stalled. Where severe electrolysis is ex
pected, or where the ducts are ﬁlled with
water for considerable lengths of time,
varnished cambric or rubber leaded cables
should be used to ensure against interrup
tions of service.
Service lines to customers are installed
in short lengths, although amounting to a
considerable proportion of the cost of an
underground system.

They are most con

venient when insulated with a material not
requiring special sealing of the ends to pro
tect against the absorption of moisture, and
it is a common practice to use rubber-insu
lated cables for this purpose, though we be
lieve varnished cambric to be equally well
suited to the requirements.
For lines under streams a special con
struction is needed which may consist of
conduit,

band

steel,

armor

or

cast-iron

water main.
Good lightning protection
should be provided at each end where such
a section is part of a pole line.
One type of cable, largely used in Eng
land, and of which we do not avail our

selves. is the band iron armored cable.
Leaded cable is wrapped with tarrcd jute
over this, with two overlapping steel tapes,
each from 1/32 to 1/16 inch thick. The
outer tape covers the butt joint in the in
ner tape and is protected against corrosion
on the outside by an additional jacket of
compounded jute. Such cables buried di
rectly in the earth have been giving ﬁrst
class service in some cases for 20 years.

They are in use for pressures from 250 up
to 15,000 volts, and lines of even higher
potentials have been installed, but for too
short a time to be cited.
Many cross streets require a distribut—
ing main of only three N0. 0000 conductors. A
single duct with small manholes every 75
feet for service distribution will cost at
least 50 cents a duct foot, including service
manholes and omitting all paving charges.
Single N0. 0000 cables suitable for this use
can be armored for approximately 8 cents a
foot, or 24 cents for three cables, showing a
direct saving of 16 cents a foot of three—
wire main, allowing IO cents for trenching.

If smaller sizes of conductor were used in
the comparison, the saving of the armored
cable over the duct would be largely in
creased,

since the

duct

charge

is ﬁxed,

while the cost of armoring is approximately
proportional to the size of the cable.
Such cables are usually installed inside
of the curb line, saving the expense of dis
turbing expensive pavement. Cables thus
installed can run into manholes belonging

THE
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to the conduit system at either end of the
block and be then worked in with the regu
lar distributing system.
PROPER REQUIREMENTS AS TO TEST PRESSURES.

Before it is shipped from the maker’s
factory, every cable should be tested with

an electromotive force higher than the
maximum working pressure. If possible, a
similar test should be made after the cable

RICHMOND INDUCTION MOTORS.
NTIL
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recently,

patents

have

pre—

vented the extension of the in
duction motor industry and have
conﬁned the manufacture to a single
company. With the expiration of the
patents, anyone is at liberty to manu—
facture and sell induction motors, and the
Richmond Electric Co. of Richmond, Va.,

speeds, back gearing the motor, as shown

in Fig. 3, is recommended, the rawhide
pinion reducing the noise so that it is
hardly noticeable. For variable speeds, the
company recommends the use of step cone
pulleys placed on the shaft extensions; two

pulleys can be placed on each end, side by
side, thus giving four speeds. The motor

is placing on the market a motor which
is installed and jointed.

As to the relation

which these test pressures should bear to
the working pressure, the duration of the
tests. etc., there exists considerable diversi

ty of opinion. For a good many years the
writer has advocated two and one-half
times the working pressure for 30 minutes
to an hour as a factory test and twice the
working pressure for the same length of
time after the cable is installed. Cables

has features of novelty.

To a considerable

extent, the company has followed European
practice, but has studied details ofodesign
to adapt the machines to modern require
ments of machine shop and factory.

tested under these requirements have given

no indication in practice that the margin of
safety was not ample. Some engineers, de
siring a higher factor of safety on impor
tant and large installations, specify a fac—
tory test of three times the working pres
sure and a test installed of two and one
half times. Any requirement more severe
than this represents a questionable invest
ment on the part of the purchaser.

FIG. I.

ROTOR OF THE RICHMOND MOTOR.

Hysteresis loss has been reduced to
a minimum by the use'of extremely thin
sheet steel of high quality and heat losses
have been made almost negligible by the
use of low resistance windings. For the

FIG.

GEARED MOTOR FOR BELT DRIVE.

It is

rotors, the windings are heavy copper bars
especially undesirable to make very high
potential tests for very short periods of
time, since the cable may be decidedly
weakened by such treatment, although it
does withstand the high-potential test for
the brief period speciﬁed.

imbedded in the core, and the secondary

resistance is in the form of end rings, thus
being well ventilated by motion of the
rotors. This method of construction is
shown in Fig. I.

Fig. 2 shows the method of adjusting

It should, of course, be understood that
the bearings to center the. rotor in the stator

the above refers to cables for 2,000-volt cir
cuits or over, since in lower voltages the

and also the method of tightening the bear
ings to take up all wear.

necessary

mechanical

requirements

any frequency.
———‘.’————

Cmcaoo & ALTON RY. has been ex
perimenting with the American De For
est wireless telegraph system upon its Al
ton limited trains running between Chicago
and St. Louis, and the tests have proved

These bearings

fre~

quently call for a wall of insulation sufﬁ
cient for a 3,000 or a. 5,000-volt test on ca
bles which are to operate at 250 volts. A
variation in tests called for by some engi
neers, which is a good one, in my opinion,
is to test the cable for I hour at two and
one-half times the working pressure and at
the end of that period to raise the pressure
to three times the working pressure for I
minute.

is built in standard sizes, from I to 20
horsepower, for any number of phases and

are split, made of aluminum bronze and
are ring oiled. Specially large capacity is
provided for oil storage, with an overﬂow and
drain plug to enable the attendant to keep
the oil chamber clean. The heads which
contain the bearings are held on by four
cap screws and are so arranged that they
can be turned to allow the motor to be
used for ﬂoor, wall or ceiling. as may be
desired. Shaft extension is provided on
each end so that the motor may be belted

satisfactory.
Wireless messages were re—
ceived, at a distance of over 30 miles from

the sending station, while trains were run
ning 50 miles an hour.
\Vith the completion of the "wireless"
the Alton will have four protective systems
in the operation of its trains: First, the
usual telegraphic train orders; second, the
station block system (the block signals be
ing operated by hand by a corps of opera
tors); third, the automatic electric block

signal; and, fourth, the wireless telegraph.
This is the ﬁrst time that the wireless
' system has been successfully applied to the
operation of a railway train, and it is a
source of much gratiﬁcation to the railway
company that its trial was so satisfactory.

Paper cables are not generally tested at
more than 2,300 volts for each inch of
wall; rubber cables at 2,500 volts for each

1/32 inch of wall; varnished cambric cables
can be tested with 2,800 volts for each 1/32
inch of wall. These ﬁgures apply, of course,
to the ordinary commercial cables as made

IN THE ACCIDENT to the 18-hour
Chicago-New York train on the Lake
Shore Railroad, a number of lives were sac
riﬁced which were of great importance to
the engineering world. Charles H. Well

today. They can be exceeded on specially
made cables of all types. The size of the
cables has a considerable bearing on the
pressure test, and the ﬁgures above repre

sent the practice on cables running from
No. 6 and larger, for working pressures
from 2,000 to 20,000 volts.

man, who for many years has been connect

-—_.w—-_

FROM AN ENGLISH PAPER we get the re
port that in Norway a telephone has been
invented for detecting the noise made by
ﬁsh in the depths of the sea. A microphone
is sealed in a steel box and connected with
a telephone on shipboard by electric wires.
It is claimed that, with this invention, not

only can the presence of ﬁsh be determined,
but the number and kind can be approxi
mately ascertained. Herring and smaller
ﬁsh when found in large numbers make a
whistling noise, while that of codﬁsh is
more like howling.

FIG.

2. , METHOD or CENTERING THE ROTOR
AND ADJUSTING BEARINGS OF THE
RICHMOND moron.

or geared from either or both sides, as
indicated in Fig. 3.
Except at low frequency, slow-speed in—
duction motors are not economical, and the
Richmond Electric Co. has designed a ma

chine with large bearings and oil cham
bers and well balanced so that it can be run
at high speeds without danger. For slow

ed with the Wellman-Seaver-Morgan Co.
of Cleveland, Ohio, and who was general
manager of the company, and Thomas R.
Morgan, second vice-president and works
manager, were among those killed on the
train.

A.

P. Head of London. England,

who was one of the managing directors of
the Otis Steel Co., was killed, and also
James H. Gibson of the American Foundry
& Machinery Co. of Chicago, Ill. H. H.
\Vright, vice-president and general manager
of the Featherstone Foundry 8: Machine
Co. of Chicago, was fatally injured, and A.

L. Rogers, who was assistant to the presi—
dent of the Platt Iron \Vorks. was killed in
the accident.
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A Record Performance.

are initial condensation, clearance, leakage

Spite of the fact that, for many years,
the efforts of a large number of inventors

and friction.

and engineers have been expended in reduc

account of the difﬁculty of lubricating
valves and piston at high temperatures.

ing the steam consumption and increasing

the efﬁciency of the reciprocating steam en
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the loss from this cause would be as great
as for most engines of the size. The amount
of superheating used was high, and, as this
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The test was made by Michael

Longridge, whose report is of great length
and goes carefully into detail.

Poppet valves have been generally used
for superheated steam, but are open to the
objection that they must stop at a deﬁnite

Entered as second-class matter, November 5, 1908.
at the Post Ofﬁce at Chicago. 111.. under the act of con
gress of March 8. 1879.

As a brief summary it may be stated
that the engine had vertical cylinders with

point—when they strike the seat—and that,
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piston drop valves arranged to use steam at

for a trip motion, it is difﬁcult to get such a
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with apparently no bad results to the en
gine.
The engine had cylinders 21 and 36
inches in diameter by 36 inches stroke, each
cylinder having four piston valves. Steam
valves were opened by an eccentric and
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were operated entirely by eccentrics. Gov
erning was by control of the trip on the
high-pressure cylinder.
Steam was carried from the Schmidt
superheater 121 feet to the engine through
6 and 7-inch pipe covered with alternate
layers of asbestos and hair felt to a depth
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drop valve is in a straight line, the dashpot
can be mounted directly on the valve stem,
thus making the simplest possible construc
tion. Piston rings to keep the valves tight
can be easily renewed if they become worn
or cut.

At the end of the test one of the high
pressure steam valves was removed and
found after its year’s run to be in perfect
condition, so that the type seems eminently

well adapted for such use.

Municipal Railways.
During the test, the engine was carry

There is a time-honored saying which

ing its ordinary load of weaving machinery,
which was variable according to the de

thusly:
“None are so blind as
those who will not see." Our friends who

mands of the mill. Steam was weighed as
it came from the surface condenser and

argue strenuously for municipal owner
ship of everything from the boot-blacking

other values measured by calibrated instru
ments. The speciﬁc heat of superheated

establishment on the corner to the water

steam was taken at 0.48 in accordance with

to the word of a certiﬁed public account

the recent experiments of H. Lorenz.

ant as being unreliable and not worthy of

Tests were made at 145, 258, 341 and 471
indicated horsepower, showing actual steam
consumptions of 8.74, 8.68, 8.74 and 9.19

readeth

works on the lake front and who object

serious consideration, are seriously disap

pointed that Mr. Dalrymple, who is in con
trol of the system that has been more often

pounds of steam per horsepower-hour at

cited than any other as an example of

II4 to 117 pounds pressure and a tempera

successful municipal ownership, is not en
thusiastic about the possibility of munici
pal ownership and operation of street rail

ture of 550 to 600 degrees when entering
the cylinder. Reduced to equivalent values
of saturated steam, these consumptions be
come 10.12, 10.07, 10.13 and 10.7 pounds re

497
498
498
498
72

the ﬁeld of high superheat; yet it has the
feature of lap which enables it to pass by
the edge of the port and be stopped grad
ually by a dashpot. As the motion of the

of 4.75 inches.

FLOW

TROLLER. Illustrated
.
THE ERBOR OIL FILTERI G SYSTE
lustrated . . . . . . . . . . . . . . . . . ..
.
EXPANSION JOINTS. Illustrated
WESTINGHOUSE RAILWAY TYPE CIRCUIT
BREAKER FOR DIRECT CURRENT . . . . . . . ..
A LARGE STEEL RECEIvnn SEPARATOR. II~
lustrated
DIRECTORY OF ENGINEERING SOCIETIES... .
ENGINEERING SOCIETY NOTES . . . . . . . . . . . . .
FIFTH ANNUAL STATE (‘oNvnNTION or
THE WISCONSIN STATE ASSOCIATION or
STATIONARY ENGINEERS . . . . . . . . . . . . . ..
-OF PERSONAL INTEREST . . . . . . . . . . . . . . . . . ..
NEWS NOTES . . . . . . . . . . . . . . . . . . . . . . . . . ..
NEW BOOKS AND CATALOGS . . . . . . . . . . . . . ..
TRADE NOTES . . . . . . . . . . . . . . . . . . . . . . . . . ..

been attempted, but has always resulted in
complicated valve gears.

superheater at 650 degrees, which caused

Illustrated. 473

EFFICIENCY OF ILLUMINANTS . . . . . . . . . . . ..
GAS PRODUCER POWER PLANTS. By Sam
uel S. Wyer . . . . . . , . . . . . . . . . . . . . . . . . . . ..
AN ENGLISH COMPOUND GAS ENGINE....
CYLINDER COOLING IN GASOLINE ENGINES.
A WOOD GAS PRODUCER PLANT.
Illus
trated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
A SEPARATOR FOR GASOLINE AND WATER.
Illustrated . . . . . . . . . . . . . . . . . . . . . . . . . . ..
VARIABLE SPEED SHUNT Morons. Illus
trated. By A. H. Allen . . . . . . . . . . . . . . ..
ELEMENTARY PRINCIPLES or ALTERNATINO
CURRENTS, XIV. Illustrated. By Prot.

700 degrees F. superheat temperature, and a
pressure of 120 pounds.

ways in Chicago.
The Engineer has consistently taken

spectivcly, or heat consumptions of 194, 193,

the ground that for utilities of such pub

194.9 and 199.7 British thermal units.

lic nature the health of the community is
the most important consideration; public

In the steam engine, the sources of loss
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ownership and control stands a better
chance of securing careful inspection and
remedy of dangerous conditions than does
private control where dividends must be
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THE HATCHET PLANIMETER.
BY ARTHUR H. ALLEN.
I

N The Engineer for Feb. I, there ap—
peared an article explaining how, with
the aid of a pocket knife, the area

always a ﬁrst consideration. Such ﬁelds
of activity are the water works, the sewer
system, the park system, inspection of food
products, etc.

Even the ardent advocates of municipal
ownership have not urged that street
lighting and street cars should be run by

of an indicator diagram could be ascer
tained within I or 2 per cent. It is quite
true that the feat is possible, but the de
scription given by Judson H. Boughton in
the aforesaid article is lacking in certain
particulars, the observance of which is
essential to the obtaining of an accurate
result.

fairly well accomplished by guilding the
point in the same plane as that of the
surface of the bone when applying the
ﬁnishing touches. The last operation con
sists in accurately adjusting the distance
from the point or stylus to the center of
the hatchet edge to 10 inches, by slightly
bending the steel more or less at the
angles. The length of IO inches is prefer
able for general work, not only because
it is a handy length, but also because it re

the city at a ﬁnancial loss, but have con
tented themselves with arguing that such
systems c0uld be run and would be run
at a proﬁt. Undoubtedly this would be
true, if the same quality of brains could
be secured under municipal ownership as

graft and corruption could be kept out of
FIG. I.

HATCHET PLANIMETER MADE OUT OF

The ingrown and far-reach

A

STEEL SPINDLE.

ing corruption which is known to exist in
practically all city departments in every
city, be the graft large or small and be it
of the type

condemned as

criminal or

winked at as being legitimate, is such that

conservative business men have hesitated
to increase the chances for such dishon
esty.

Mr. Dalrymple, who is responsible for
the success of

the

Glasgow

municipal

street railway system, states as a funda
mental requirement for successful munici
pal ownership that politics and graft must
be kept out of the street railway manage
ment, the manager of the system must be
absolutely free to appoint and discharge
employes, and labor unions cannot be al
lowed in the system.

With a single fare,

long trips and transfers, he thinks the sys
tem can not be made to pay a proﬁt.
It is evident to any thinking man that
in the United States it will be impossible
to keep politics out of the management of
a municipal street railway system, that the
employes of a street railway system will
be organized into a union the same as they
are under private ownership, and that the
universal system of a single fare, trans
fers, and long rides, cannot be done away
with.
Summing this up, it looks very much as
if Mr. Dalrymple's verdict is

distinctly

against municipal ownership by an Ameri
can city, a decision which has been reached
by nearly every careful thinker who has
honestly studied the available statistics
both as to the municipal ownership of pub

In the ﬁrst place, although a pocket
knife can be made use of when nothing
better is at hand, it is much more satis
factory to

employ

an

instrument

better

adapted to the purpose in question. It is
a singular thing that the hatchet plani
meter has not come into general use in
stead of the more elaborate and costly in
struments commonly employed, for it is
capable of a very high degree of accuracy,
cannot get out of order, and is most‘sim
ple to make. The present writer has, for
example, made a ﬁrst-rate instrument out
of an old steel spindle, with the aid of

such tools as are to be found in the abode
of any engineer, bending the steel, as seen
in Fig I, in a gas ﬂame. There is no rea
son, therefore, why everyone should not
be equipped with a planimeter of this type.
To make it, all that is required is a
steel rod about 15 or 16 inches long, and
perfectly tapered towards both ends—the
steel spindles used in cotton mills are just
right for the purpose, being I6 inches long,

make the pointed end about 4 inches long,
to facilitate manipulation in tracing round
the diagram. Of course, tapered spindles
are not essential; a plain steel rod will do
quite well.
First roughly ﬁle up the thinner end to
a long point, and then ﬁnish the latter to
a fairly sharp, but not too sharp, point to
serve as the stylus, taking care to keep the
shape true and symmetrical. A hone is
the best tool for nicely ﬁnishing the stylus.
Next bend the pointed end through rather
more than a right angle, allowing such
a length that the height over all is 4%

the same side as the former, allowing a

juggling the books does not pay proﬁts or
make up deﬁciencies.

indentation in the paper. Now, without
lifting the planimeter, trace round the dia
gram with the stylus, ﬁnallv returning to
the starting point; when this is reached,
again press the hatchet so as to mark the
paper. Without lifting the planimeter, and
keeping the point pressed down on the
diagram, rotate the diagram through about
two right angles, ﬁx it, and again trace
around its boundary, but this time in the
oppOsite direction. Finally, having re
turned to the center of gravity, press the
hatchet into the paper for the third time.
There will now be three marks, as
shown in Fig. 2, the ﬁrst and last close
together, and the intermediate one at a

two short legs, of equal length, but the
writer ﬁnds it a very great improvement to

this country.

it is the books of a private corporation, but

press the hatchet so as to make a slight

and nicely tapered both ways to about %
inch. Usually the planimeter is made with

inches when the point is upright. Then
bend the other end somewhat less than a
right angle, exactly parallel with and on

a system of municipal books the same as

off the paper when tracing around the dia
gram with the stylus. Guess the position
of the center of gravity of the diagram,
and draw a line from it to the boundary of
the latter. Then place the stylus on the
assumed center of gravity, and gently

5/16 inch diameter at the thickest part,

lic utilities abroad and the success of
municipal ownership schemes as tried in
It is easy enough to juggle

Five inches, or any

other convenient length may be taken. if
preferred.
'
Having completed the instrument, the
method of using it is shown in Fig. 2. Fix
the diagram on a ﬂat board, such as a
drawing board or table, and pin down also
a sheet of smooth paper (preferably on the
further side of the diagram)v at such a
distance that the hatchet edge will not run

r—___ ,0 "___i
is secured by private ownership, and if

the systems.

duces the arithmetic.

length of about 1% inches. This end must
now be ﬁled and ﬁnished to a sharp hatchet
edge, slightly curved, with the line of the
edge passing through the point ﬁrst made.
True alignment is important, and can be

\. _‘:_’_ _

FIG. 2.

INTEGRATING A DIAGRAM WITH THE
HATCHET PLANIMETER.

distance from them. Measure the distance
between the distant mark and the mean of
the other two as accurately as possible
with a pair of dividers, and multiply this
distance by the length of the planimeter;
the result is the area of the diagram. From
this the mean height can be found, by di
viding the area by the length of the dia
gram.
It is to be noted here that starting from
the center of gravity of the ﬁgure or dia—
gram

is essential

to

success;

this point

seems to have been overlooked by the au
thor of the previous article. If this is not
done, serious errors will be incurred, ren

dering the measurement quite useless. Ro
tating the diagram through two right
angles and going round it in the opposite
direction, is done in order to correct for
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the inaccuracy of the original guess at the
position of the center of gravity. But it
is not always sufficient to make this cor
rection. It is not easy to make the hatchet

NEW METHOD OF TESTING
LUBRICANTS.
BY ERNEST L. HARRIS.

edge exactly in line with the stylus; this
error can be detected by placing the hatchet

UBRICANTS are employed to pre
vent contact and minimize friction
between rubbing surfaces, especially

and stylus on a penciled straight line, and
drawing the stylus along the line, when
the hatchet will be found to gradually run
off the line unless the alignment is perfect.
On account of this the writer ﬁnds it
preferable to trace around the diagram in
each direction before turning it round, and
again.after doing so. This gives four
values for the displacement of the hatchet,
the mean of which is taken with the di
viders.

closed chamber which is ﬁlled with the
lubricant to be tested. \Vithin this cham
ber, a fan F is made to rotate, the driving
shaft projecting from the side of the cham
'ber through a stufﬁng box. The ﬂuid in
chamber K has two communicating tubes,
R and R1, ﬁtted to it, in which the lubri

in revolving mechanical parts. They thus
lessen heating, waste of power, and wear.

cant rises about to the middle.

To prevent direct contact the lubricant must
be sufﬁciently viscous to withstand the

chamber is compelled to participate in the

pressure on the bearings.

\Vhen the fat is started, the oil in the

The temperature

is naturally higher at the points where oil
is most needed, and with increasing tem

perature the viscosity of most oils dimin
ishes very rapidly. Diﬂ'erent oils have also
widely differing internal frictional resist
ances, which are greatly affected by the

The

latter measurement is

important,

as any error in its determination reappears
in the result; it is best made therefore
with a pair of ﬁne dividers, and read off
on a diagonal scale in, say, 0.04 of an inch.
\Vhen a 10-inch planimeter is used, and

the area of the diagram is small, the dis
placement of the hatchet is also small, and
in this case a great increase in accuracy
can be obtained by going round the dia
gram several times in one direction, then

temperature and velocity of the rubbing
surfaces. Internal frictional resistance in
creases the amount of heat generated by
the friction in the bearings; hence oils with
minimal internal frictional resistance should
be chosen.
In some cases, the thickness of the oil

is the more important factor, in others the
internal frictional resistance. In the few
main bearings of large machinery less im
portance attaches to the internal frictional

the same number in the other, and divi

ding the result by the number of times.
By using a shorter planimeter, the displace
ment of the hatchet is proportionately in
creased; and if the length of the plani
meter is the same as that of the diagram,
the mean height of the latter is given at
once by the displacement of the hatchet;
the writer, however, prefers to use the 10
inch instrument for all purposes, and
thinks that a shorter length than 5 inches

should not be used.
By adopting the precautions described
above, with a carefully made planimeter,
an accuracy of 0.5 per cent is easily ob

tained, and this is usually a higher degree
than necessary, for few diagrams are re
liable to I per cent.

The process appears

far more complicated than it is in
in fact, it is extremely simple and
In conclusion, it is important
serve that the paper on which the

reality;
easy.
to ob—
hatchet

resistance than to the requisite viscosity of
the lubricant at the highest temperature
likely to occur, so that a sufﬁciently thick
supporting layer between the rubbing sur—
faces will be maintained in spite of the
high pressure on the bearings; for in this
case the loss by friction is of little mo

ment in comparison with the total output
of power. In other cases, however. where
the losses due to friction in the bearings
constitute a large proportion of the entire
power consumed, as, for example. where

extensive shafts drive numerous small ma
chines, any slight addition to the frictional
resistance at each bearing surface has a
marked inﬂuence upon the total consump
tion of power. This, of course, affects the
economy of working, and in such cases an

motion, hence, friction is established be
tween the moving portion of the lubricant
in the chamber and the stationary portion
in the tubes. The frictional resistance thus
produced causes the oil to rise in one tube
and to fall in the other. The difference
in the levels of the ﬂuid columns, taken

in conjunction with the speciﬁc gravity
and temperature of the oil and the velocity
of motion. affords a measure for the in
ternal frictional resistance of the lubricant.
Figure 2 shows an apparatus by means
of which various lubricants may be tested
by the method just described. In front is
the chamber with its two vertical tubes.
serves as a heating bath. The shaft pro
jecting through the side of the casing is
coupled to a small electric motor, by which
the fan is driven, uniformity of motion be
ing secured by a small ﬂywheel.
The
speed of the motor is variable within wide
limits. so as to aﬂord a convenient means
of determining the connection between the'

works is hard and smooth; that the plani

applies equally to all planimeters.

SIDE VIEW OF TESTING DEVICE, SHOW

ING OIL COLUMNS AND METER PANEL.

The chamber rests in a large vessel, which

meter is held upright while tracing, and
that the point accurately follows the
boundary of the diagram. This, of course,
If at

the ﬁrst attempt a high degree of accuracy
is not attained, do not be in a hurry to
blame the instrument, as planimetry needs
practice, like any other measurement, be
fore accuracy can be assured. It is a good
plan to draw a right-angled triangle or a
rectangle of dimensions similar to those

FIG. 2.

mummy
"A.
1‘

frictional resistance and the velocity, and
the bath surrounding the oil chamber,
which may be heated electrically or in

some other suitable manner, provides means
of testing oils at different temperatures.
The energy consumption of the motor also
furnishes a measure for the viscosity of
various lubricants used under similar con
ditions, that is, when temperature and

aetmrmrr
,'

of the diagrams to be measured, ruling in
the lines with a hard pencil until there is

quite a distinct groove, in which the point
of the_planimeter will run without devia
tion; then trace this repeatedly, ﬁrst in

speed are the same; or a particular oil may
FIG. I .

DIAGRAM 0F APPARATUS FOR TESTING

be tested at different temperatures with

one direction and then in the other, and

measure accurately the displacement of the
planimeter

hatchet

each

time.

If

LUBRICANTS.

the

hatchet and point are in correct alignment,
and the lines are closely followed, the dis~
placement will be exactly the same, no
matter which way the point goes round the
diagram; and if the start is always made
from the center of gravity, the result will
be independent of the position of the dia
gram. The hatchet should be fairly sharp,
and curved to a radius of about K; inch.

oil should be chosen which minimizes the
frictional resistance.
For the purpose of determining these
two characteristic physical properties the

Korting Brothers Electrical Co. (Limited),
Berlin. has devised an important method

of testing lubricants. The following de
scription will serve to give a clear idea
of the machinery used. In Fig. I. K is a

a constant speed.

Speed of the motor is regulated by ﬁne
ly graduated resistances, and the revolu
tions are counted by a speed counter, while
the energy used is indicated by an ammeter
and voltmeter, and the temperature by ther
mometers. The result of the test is readily
ascertained after a few readings. This
method enables factory managers to select
lubricants best adapted for their plants and
to test the value, of lubricating oils oFfered
to them—U. S. Consular Reports.
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ENGINES I HAVE INDICATED.

Diagram No. 2 shows the engine after

alterations were made.
Diagram Nos. 3 and 4 are taken from a

BY 11. A. DAVIS.
IAGRAMS No. I and No. 2 were
D
taken from an Atlas engine, 18 by
42-inch, with a Corliss gear, single
eccentric and erected in 1881. Boiler pres
sure was 95 pounds, vacuum 26% inches,
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12 by 18'inch, automatic, slide-valve engine,

was to throw the eccentric back.

To this

end the offset key shown in Fig. 5 was

made to take the place of the regular shaft
governor key, and was placed in the key

with a shaft governor and revolving at 124
revolutions a minute. Boiler pressure at
the time of taking card No. 3 was 60
pounds, and 68 pounds when card No. 4

A

FIG.

OFFSET KEY USED TO SHIFT THE EC
CENTRIC POSITION.

way of the shaft in such a manner as to
obtain the desired result. Diagram No. 4
was taken after this was done and with
full load on the engine.
—‘w

V&

TURBINE PROGRESS.

A/

\\
FIG. I .

DIAGRAMS FROM

AN

ATLAS

revolutions a minute 90 and the scale of

the spring 50.
In looking up diagram No. I, we found
that the cutoff on the head end was longer
than that of the crank end, and to shorten
it to the desired length, it was necessary
to lengthen the connecting rod between the

ENGINE BEFORE SETTING TI-IE VALVES.

was taken. The scale of the spring was 50.
In looking at diagram No. 3, excessive
compression will be at once apparent. To
determine whether this was due to too
much inside lap, we took out the valve and
measured it and the ports. The measure
ments showed a slight exhaust opening

N ITS report on the steam turbine, the
committee of the National Electric
Light Association gave a number of
interesting details in regard to the opera
tive features of the diﬂerent machines now
in use in this country. For the Curtis
I

type, the committee favored the mechanic

ally-controlled governing mechanism as be—
ing simpler and probably more reliable than
the electrically-controlled type. The objec—
tion found to this type was that it requires
a small number of valves of rather large
area, which might possibly give less sensi
tive regulation than the larger number of
valves. The mechanical control most fa
vored was one in which the valves are of
the poppet type, power being transmitted
from the turbine shaft by means of a worm
wheel and gearing to a couple of dogs, one
of which opens and the other closes the
valve. The device follows closely the best
lines developed from reciprocating engine
experience.
As to the noise made by the generators
of turbine-driven sets, it is due to the un

/

k

even surface of the revolving ﬁeld, and
designs are now being changed so as to

FIG. 2.

.\TL.\S DIAGRAMS AFTER .\L'l'l-'.RATIONS.

governor trip arm and the releasing crank,

with the valve in the center, instead of with

thus causing the knock-ot’f shoe to engage

inside lap.

the valve hook at an earlier moment and
release the valve.
‘
Again looking at diagram No. I, we ﬁnd
that the exhaust valve of the head end

Before proceeding, I wish to state that
while I know that there are engine build

opens too soon, and, consequently, closes

not agree with them.

I-‘IGv

DIAGRAMS FROM

ers who recommend an exhaust opening
with the valve in the center of travel, I do

SLIDEeVALVE ENGINE WHEN SICK.

too soon. This causes a greater compres
sion at the head end than is necessary for
the smooth running of the engine, but by
shortening the shackle rod between the
wristplate and the arm of the exhaust valve,
the desired result was obtained.

It produces a false

no. 4.

effect on the indicator and does not in—
crease the efﬁciency of the engine as the
cards indicate.
Owing to the lack of exhaust lap, the
plan of cutting of some of it away could
not be followed. so the next thing tried

give a practically smooth running surface
on all sizes which it is expected will elimi
nate the noise.
\Vith regard to the \Nestinghouse-Par
sons turbine the committee reported that
particlar attention is now being given to
the blades, some of them being of steel
and some of various alloys. An important
improvement is the addition of a flat piece
of steel which is threaded through open

SLIVE-VALVE DIAGRAMS WHEN "CURED."

ings near the outer edge of the blades and
fastened by twisting the ﬂat steel between
each pair of blades. This maintains uni
form spacing between the outer edges of
the blades and increases their mechanical
strength. So far, tests have shown no

THE
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effect on efﬁciency by the introduction of
this lacing. The company is carrying on
experiments with a double-ﬂow turbine in
which steam is admitted at the center and
expands through the turbine to the outer
ends which are connected to the exhaust
opening of the condenser. The machine is
in an experimental stage at present and
the economy is still in doubt. The advan—
tages are a larger capacity of turbine for
a given length.

ommended
that channels
be opened
between
thevtubes having
an aggregate
area
equal
to that of the exhaust pipe and extending
somewhat beyond the center of the tube
space, so that the steam may spread quickly
to all parts of the condenser. The design
should also be such that the interior of
the condenser is accessible and that the
tube ends can be examined. The counter
current type of condenser is recommended,
placed as close as possible to the exhaust

TESTS ON A 5,000‘KILOWATT TURBINE.

Barometer.... . .
Boiler-feed pum
Circulating pump, I. HP ..
Wet
Stop-bearing
Dry vacuum
vacuumPump.
pump,
pump, E.
1. H?
I.
H.P....
ILP.
. . . . . . . . . . . . . . . . . . . . . . ..
Total power or auxiliaries-.5 . . . . . . . . . . . . . . . l . . . . . ._. . . . . . .
. . . . . . . ..
Percent of power of auxiliariestopower of turbine .. . . . . ._ . . . . . . . . . . . ..
Per cent of water used by luXIllBI‘XBS to that used by turbine . . . . . . . . . ..

In its report the committee gives a full
account of the construction of the Hamil
ton-Holzwarth steam turbine, and a list of
guarantees of steam consumption which the
makers are prepared to give for the various
sizes.
The committee mentions that a turbine
is being built by the Allis-Chalmers Co.
along the same line as the Parsons, and
the Zoelly turbine is being manufactured
by the Providence Engineering Works, but
no details of either machine were available.
The De Laval turbine is in use in central
station work chiefly for the purpose of
driving auxiliaries and pumps and no mod
iﬁcations have been made during the past
year.
In regard to the matter of vacuum, the
committee calls attention to the advantage
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2,713
284
29.53
13.9
69.1
24.3
6.4
8.6
122.3
3.4
8.4

3,410
28.7
29.95
23.7
69.1
23.2
5.8
9.2
131.0
2.9
7.4

4.758
28.6
29.96
27.4
69.1
23.8
5.6
9.8
135.7
2.1
5.7

nozzle and with the dry vacuum pump
drawing air from the condenser at the
point of coolest circulating water.
In regard to trouble that has been re
ported from carbonization of oil in the air
cylinders of dry-vacuum pumps, it was sug
gested that where the use of a high-grade
mineral oil does not remedy the difficulty,
the simplest device would be to jacket with
cold water the valve casing and covering
over which the hot air of compression is
continually sweeping. An intercooler be
tween the cylinders of a two-stage pump
would also be of considerable beneﬁt. More
care was recommended in the design and
installation of atmospheric relief valves in
order to prevent air leakage into the con
densing system.
Installation of foot valves for circula~

From experience in various plants, the
recommendation was made that the cubic
feet of volume swept by the air piston of
a dry-vacuum pump be not less than 45
times the volume of the condensed steam
and, where overload conditions are fre-'

quent, not less than 50 times the water
volume.
Where 28 inches of vacuum is main
tained and with cooling water at 70 de
grees R, an allowance of 6.9 square feet

of cooling surface in the condenser per
pound of steam condensed is found to be
the minimum practice. A more usual ratio
is 8 to 9 square feet even with cooling
water at 60 to 65 degrees. The greater
the proportion of cooling surface, the less
will be the amount of cooling water re
quired.
In tests on turbine auxiliaries, results of

tests at the station of the Boston Edison
Co. on a 5,000-kilowatt unit gave results
as shown in the accompanying table.
Tests on

a Sou-kilowatt

unit

of

the

Nashua Light 8: Power Co. gave from 10
to 13 per cent of the steam consumption of
the station used in the auxiliary.

NEW YORK SUBWAY TUNNEL
DRAINAGE.
NE of the most important engineer
0

ing problems

encountered

in

the

building of the New York Rapid
Transit Subway was the construction of
the two tunnels, or tubes, under the Har

lem river. These two tubes were built of
concrete above ground, and then sunk to
the bottom of the river, instead of having
been forced through the mud under the
river bottom, as has been done in such

i
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FIG. I.

SECTION OF NEW YORK SUBWAY TUNNEL UNDER THE HARLEM RIVER, SHOWING ARRANGEMENT OF DRAINAGE PUMPS.

which the turbine has in its ability to use
as high vacuum as can be obtained and
also to the difficulties with leakage of air
at high vacuum.
The committee recom
mends that after being made up, all joints
shall be gone over with a heavy paint, such

as black asphaltum or shellac and red lead,
preferably while the system is under va
cuum. It is recommended to work the
water of condensation on the closed system,
or, if an open system is used, to arrange
that the water be stirred as little as pos
sible so that air may not be brought into
the feed water for the boiler.
In designing the condenser, it was rec

ting pumps was condemned as taking a
great amount of time where the water is
dirty in order to clear out the foot valves.
The use of a good steam air ejector or
means for priming the pump was recom

about 80, due to the fact that in the coun
tercurrent condenser the cooling water can

work heretofore. These twin tubes are
641 feet in length and,16 feet in diameter,
the top of the tunnel being 20 feet below
the low-water mark. Before the tubes were
put in place, the engineering department of
the subway contractors devised a system
for the drainage of the seepage, or the
water percolating through the walls of the
tubes, and also in case of emergency arising '
from the sudden inrush of water in the
event of the breaking of a water main.
The drainage and pumping system adopted,
and the precautions taken to meet the pos

be heated to a higher temperature than in
the other before discharging it.

panying illustrations.

mended.

In comparing the countercurrent and
parallel ﬂow condensers the committee sta

ted that the ratio of cooling water to con
densed water in countercurreut condensers
is about 52 and in parallel ﬂow condensers

sible conditions, are shown in the accom
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Figure 1 shows a sectional view of the
tunnel, looking southwest, and also the ar

rangement of the pumps which are in posi
tion in both of the tubes at the junction of
the subway and mouth of the tunnel at

Harlem river. For this service, special
pumps, designed and built by the A. 5.
Cameron Steam Pump Works, whose gen
eral ofﬁces and works are at the foot of
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speed, with an air pressure at the throttle
of about 70 pounds a square inch, and a
total lift of 70 feet. The capacity could
be increased to 1,000 gallons a minute in
case of emergency.
Owing to the liability of the water being

FIRE PROTECTION AND WATER
SUPPLY.
In a system of ﬁre protection the water

supply is an important factor. Indeed, the
question of economical supply for this and
other purposes is an important one in set

gritty, the water cylinders are constructed

with removable composition metal bushings.
The suction pipes of the pumps are sup

tling the location of a plant. Deep wells
furnish an ideal supply in densely populat
ed districts, as they have none of the disad
vantages and dangers of exposed streams
and reservoirs.
At the plant of the Henry R. Worthing

ton Hydraulic Works at Harrison, N. 1.,
are four wells which pass through loam,
sand and hard pan before entering a bed of
gravel at an average depth of 400 feet.
“later is raised by the air lift, which is pe
culiarly well adapted to scattered bateries of
bored or drilled wells. The principles and
operation of the air lift were fully ex
plained in the issue of Aug. 15, 1904, p. 564.
These four wells are scattered within a
zoo-foot radius, and having 8-inch casings,
5;§-inch air and 4%-inch ﬂow pipes. One
well

discharges

the

mixture

of air and

water directly into the concrete basin or
reservoir nearby. In the others the air and
water discharge vertically from, the ﬂow
pipe against the “umbrella” hood, which
allows the air to escape while diverting the
water back into an open concrete basin,
from which it ﬂows by gravity into the res
ervoir.
Air is supplied to the wells at a pressure

FlG.

2.

T\\'O

OF

THE

CAMERON

PUMPS

1N

POSITION IN THE TUNNEL.

East Twenty-third street, New York, were

plied with Cameron strainers of the goose

adopted.

ueck pattern to keep out dirt and rubbish
and to insure the priming of the pumps bv
keeping the suction chambers ﬁlled with

Figure 2 shows the inside construction
of the tunnel with the pumps in position.
Here, a portion of the end of the concrete
archway is shown, at the point where the
two tubes are joined, and the double tracks
continue in one tunnel.
Two of the pumps are shown in posi

water; hence, the cylinders will be ﬂooded

the foundry, machine shop and other de

with water at all times, permitting. the
pumps to be started up at any time by the
automatic ﬂoats. In the event of the water
rising, each of the pumps would imme

partments, may be employed.
To receive the discharge from the wells,

tion on concrete foundations, with the ar

diately start pumping as soon as the water

rangement of piping and connections.

reached the ﬂoat level.

Four

Upon the discovery of water in the tuna

of these pumps are installed, 12x12x18
inches, of the simple single-cylinder pat

uel some time ago, temporary piping and

tern, having the Cameron regular pattern
steam end, which works equally well with

connections were hurriedly made and the
pumps were pressed into use at short no

compressed air or with steam, the motive

tice; they were in operation day and night,
and performed good service, the inﬂow of

power for these pumps being compressed
air. Each pump has its separate air line to
the compressor plant, which is situated over
-}{~, mile away, above ground. The pumps
are controlled automatically

by

separate

ﬂoats located in the tunnel. An air reser
voir 16 inches in diameter by 36 inches
long is arranged in the air pipe line at the
throttle of each pump. The suction piping
is also shown extending into the pump, the
top of which is protected by ir0n gratings.
The pumps are separate and independ
ently connected and are also designed with
the suction and delivery ﬂanges looking
fore and aft, permitting an arrangement of
the suction pipes with the pipes running

of from 80 to 85 pounds by a Laidlaw—
Dunn-Gordon compressor in the main power
house, having a capacity of about 800 cubic
feet of compressed air a minute. Ninety
pounds pressure is required to start the
wells, but 60 pounds will maintain the ﬂow.
When it is desirable to pump an unusual
quantity of water, or stop this compressor,
a larger Cincinnati-gear compressor by the
same builders, which furnishes the air for

water being entirely taken care of.

IN EXPERIMENTS recently tried on the
Belgian state railway with Schmidt super
heaters, used in locomotives, it was found
that the saving of fuel due to superheating
was 30.3 per cent, and the saving in water

consumption 18 per cent. On the other
hand, the expenses of lubrication increased
in proportion. These experiments were
made with a number of freight trains and
local passenger trains.
After 4 mouths'
trial, more careful experiments were ar
ranged with through passenger trains on
the Brussels to Charleroi line, where there

under the air end, and the foot under the

are a number of steep climbs.

In this trial

air end made in two parts, straddling the
6-inch suction pipe, permitting the piping
to be readily removed. Each of these
pumps is capable of delivering 600 gallons
of water a minute while running at normal

the saving of fuel was 12% per cent, and of

water 16% per cent. The cost of mainte
nance of the superheated steam locomotive
was not greater than that of the saturated
steam’ type.

a 500,000-gallon reservoir of solid concrete 4

inches thick, on a clay foundation, and in
shape resembling the frustrum of an in~
verted pyramid, has been built. From the
reservoir water can be raised to a 100,000

gallon steel tank on a steel tower by either
of two \Vorthington underwriter pumps of
1,500 gallons capacity each. The tower is
135 feet high and the tank 15 feet deep, so
that, as the tank is always kept ﬁlled, there
is constantly on the service mains a head of
150 feet, creating a pressure of 65 pounds
per square inch throughout the system.
In case of ﬁre, water from both the tank

and the pumps is available, but, if a higher
pressure should be wanted, the bypass may
be closed, and, if the capacity of the pumps

is sufﬁcient for the needs of the occasion,
the check valve will also close. and a pres
sure of 150 pounds per square inch can be
maintained by adjusting the regulating
valves of the two underwriter pumps.
Should either of the underwriter pumps

fail, the house pump and the hydraulic ele
vator pump may be turned into
thus making complete stoppage
system practically impossible.
such occur, there remains a
through a water meter to the

the system,
of the ﬁre
Yet should
connection
city mains,

which may be utilized to obtain 90 pounds
pressure indeﬁnitely.
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PRACTICAL LETTERS.
This department is for the direct exchange of ideas between practical men. The most aeoeﬁtaoie letter is one which gives a suggestion
or tells of an experience which will be helpful to the man :1: charge ofpower machinery. Shetehes for illustrations are desired when possible.
These need not be skillfully drawn, nor is eorreet writing necessary.

Such matters can be ﬁxed up in this aﬁiee.

The editors do not hold

themselves responsible/bf the correctness ofstatemmts made or opinions expressed by eorrespondents in this departmmt.
accepted letters in rash.

THE STEAM TURBINE AND THE GAS ENGINE.

Editor The Engineer:
I read with a good deal of interest your
editorial on the turbine question, in the
May 15 issue, but I think you only touched
on one of the vital points; how about the
superheating?
The claims made by turbine manufac
turers are that the turbine is superior to
the reciprocating engine in the following
ways:
I. Simplicity (P). 2. Economy in coal
consumption. 3. Lower cost of operation
and maintenance (?). 4 Less ﬂoor space
required (granted). 5. Lower initial cost

(when entire plant is taken into considera
tion). 6. High efﬁciency over wide ranges
of load (P).
Some of these points no doubt are true

in fairly large sizes, but many of them
remain to be proved. As far as coal con
sumption is concerned, I am by no means
sure that the claim is true. The tests that
have been quoted do not give the necesary
data in order to make any comparison. For

so simple, and has been pushed so persist
ently by the manufacturers, that the gas

engine has taken a back seat temporarily.
This condition is likely to obtain until peo
ple wake up to the fact that the gas engine
has not been given a fair trial. When the
user of the gas engine will take half the
care of the producer that he does of a
boiler, two-thirds of the troubles will dis
appear.

Instead, he looks for a heat econ

omy about double that of a steam engine,
and at the same time less work on the
engines and producers. Thus he is looking
for a double reduction in the operating ex
pense. He also asks that the producer be

l'Ve pay for all

I did, however, have a semicircular ﬂange
cast on the collar that made the step for
the loose pulleys to run on, as a precau
tionary measure, but as the pulleys were
so much wider than the belt it rarely ran
down, and when it did, just slid on the

ﬂange which of course was stationary, thus
the

belt

would

immediately

assume

its

proper place. I have always recommended
vertical idlers from 1 to (3 inches wider
than the belt. and that the ﬂange or belt

continuous in action, a thing he would
never ask for in a boiler, and, because he
can not get it, condemns the entire appara

tus. Is this a square deal?
Gas engine plants should be installed
the same as steam plants. The producers
should be in duplicate, so that one could

l
l
I
|
l
l
l
l
I
STEP FOR IDLE R PULLEY 2
t
l
l
|

light on this matter, by requesting that
tests be reported so that comparison may

be shut down for cleaning when the other
is in operation, and the gas thoroughly
cleaned before entering the engine. A con
siderable increase in the cost of the gas
apparatus is warranted with a gas engine
plant, for the reduction in' the amount of
coal burned will easily offset it.

be made on the heat-unit basis. Then the
boilers do not enter into the engine test,

The coal bill in about 75 per cent of the
gas-engine stations is 50 per cent of the

and in this way we do not go back to the
coal pile, as we must do when results are
given in coal per horsepower, or to steam
consumption, when results are given in

cost of the operation of the station, and
in the remaining 25 per cent the coal bill
is over 60 per cent of the total cost. Is
it not worth while to spend the value of

carrier be separate, if used at all.

pounds of steam per horsepower.

10 to 15 per cent of the coal bill to save

If the turbine manufacturer is to make
such claims for coal economy and obtain
purchasers on this basis, then the gas e11—
gine should run it out of the market when
results are taken on the same basis. As a

basis that a gas engine would use 60 per
cent of the coal required by a steam plant?
Henry D. Jackson.

found that I could run the machinery up
to speed with less tension on the belt
which, in itself, is quite a saving in power,
ner or at an angle.

CURING A TROUBLESOME BELT.
Editor The Engineer:

Editor The Engineer:

the past 2 years I have been asking for

matter' of

fact,

however,

the

purchaser

looks further when buying a gas engine,
and should, also, when buying a turbine.
Lower cost of operation and maintenance
has yet to be proved. Turbines have not
been in existence long enough to warrant
making any statements, but if the entire
plant is taken into consideration, as it
should be, lower cost would seem doubt
ful, for, as you stated concerning the con
densing system, the cost of maintenance is
high, and when the superheater is taken

into consideration there is another costly
item.

As regards the last item, the turbine has
been beaten by reciprocating engines at all
loads, and unless great care is taken in
the installation of the auxiliaries, the steam

consumption is greater at light loads, when
the latter are taken into consideration.
Plants have been known where the steam
used by the pumps, etc., at light load on
the turbine, has been greater than in the

turbine itself.
It is unfortunate for the purchaser of
prime movers that the turbine came in be
fore the gas engine was but half thorough
ly tried out, for the turbine uias apparently

the remaining 25 or 20 per cent, on the

Some 16 years ago I had an experience
with belts on a large scale, during which
I nearly ruined ()5 feet of 24-inch double
leather belting. The belt was used to
drive a shaft at right angles to the main
shaft, and passed over two 30-inch vertical
idler pulleys. These had 26 inches face
and ﬂanges and would run all right as
long as the load was on and proper ten
sion on the belt, but when slowing down
the slack side of the belt dropped and rode
more or less on the ﬂanges, hence I was
always careful to try and have proper
tension on the belt. I could not tip the
idler any more because the belt would then
run off at the top.
One time I missed it and down came
the idler pulleys on to the ﬂoor, and the
belt was ripped nearly in half. I had two
other idler pulleys of the same size but of
30-inch face without the ﬂange. These
had a high crown in the center of the face
which gave me 3 inches play on each side
of the 24-inch belt. These pulleys never
gave the slightest trouble for over IO years.

|
| _ ._ _._ _L_ l | K— I
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SKETCH OF SEMICIRCULAR FLANGE.

I also

especially when the belts run round a cor

W. S. L.

PREVENTING A SMALL BOILER FROM PRIMING.

In the June 15 issue of The Engineer,

C. E. R. shows a sketch of some pipe con~
nections which he calls a boiler. The whole
thing consists of a piece of 4-inch pipe into
which eighty-six fé-iiich nipples 5 inches
long are screwed.

He wishes to know how to prevent wa
ter from getting to the engine and whistle,
but he does not say what size of engine
the boiler supplies or what size the whistle
connection is. I wonder if he ever ﬁgured
the capacity of this generator?
From 12 to 15 square feet of heating
surface may be taken as equivalent to a
boiler horsepower. I presume that the
4-inch pipe is about 5 feet long. Then the
outside

diameter will be

5

inches, and,

5 X 3.142157, and this multiplied by 60
equals 942 square inches surface of the
pipe. The outside diameter of the Vz-inch
nipples equals 0.85 inch, and, 0.85 X 3.14:
2.669, which multiplied by 5 equals 13.345
square inches in one tube, and in eighty—six
there will be 1,147.67 ' square inches.
This added to 942 equals 2089.67 square
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inches, which, divided by 144, equals 14.5

end projecting 3 inches beyond the front of

er in which the feed water enters the 5—

square feet of heating
56-inch pipes are exposed
ﬁre, as they should be
proper amount of water,

the boiler wall.

inch exhaust pipe from the engine about 4
feet from the outer end and ﬂows with the
steam into a box 2% x3 x6 feet, from
which the pump delivers it to the boiler. I
have had the temperature as high as 25
degrees at the pump, but it averages about

surface. If the
directly to a good
to evaporate the
the lower nipples

will soon give out, because there is no cir

culation in or between them.
The lower rows should be connected to
manifolds. or connected together by elbows
and nipples in order to produce circulation,
and thus provide sufﬁcient water to keep
the lower parts ﬁlled. That would also
increase the heating surface. A second
baffle plate should be provided, and the
steam pipe to the engine covered. A sep‘
arator might aid in getting dry steam.
But the most important point is, do not
try to get from two to three times the
amount of steam from the generator that
it is capable of furnishing.
Cubical contents of this generator is 200
inches. One-half of this should be allowed
for water. That leaves only 1-17 of a
cubic foot of steam space to draw from.
The whistle should have a drip and be of
the smallest practicable size. The injector
should be direct connected, and the lower

pipe leading to the water column covered.
W. Steindorff.
A VIBRATING BOILER; AN
BURNER.
Editor The Engineer:

INEXPENSIVE

The oil comes in at the bottom of the
tee through a %-inch pipe, which turns
with an ell in the 1%-inch tee and extends
to within 2 inches of the inner end of the
I%-inch pipe, 2152., the ﬂattened end. The
end of the 7/ﬁ-inch oil pipe is drawn to a
point with about a 3/164nch hole left for
the oil to escape. The steam enters at the
top of the tee and completely surrounds the

oil pipe, and blows out with the oil through
the duck bill against II. splash-wall placed
about 2% feet from the end of the burner.
The grates are covered with a layer of
common brick, which in turn is covered
with a layer of dirt, with a row left out at

190, with a very small loss by radiation be

tween the pump and boiler. I am fully
aware of the fact that a large amount of
oil from the engine goes into the boiler. and
I should not advise the use of this style of
heater where it is possible to obtain a
better one. But if it is impossible to make
the company understand that it is to their
advantage to get agood one, it is better than
none.
E. E. Brecdlove.

the ﬁre doors in order to admit air. Care
should be exercised in regulating the
A PROPOSITION 1N HYDRAULICS.
amount of air, as too much causes the use

of more oil and too little the use of too
much steam. The ﬂow of oil into the burn
cr is governed by means of a needle valve,
and the steam by a common globe valve.
I have found that oil heated to 212 de—
grees F. gives the best results. This tem
perature is obtained by passing the oil pipe
through a pipe into which the exhaust from
the oil and feed pumps is turned, and then
passing it through a coil in the stack placed

OIL

just above the Hues, then from the coil into
the burner, where the steam will raise it to

\Vishing merely to supplement your an
swer in a recent issue concerning the cause
of vibrations in a boiler. allow me to say
that among other boilers I have in charge is
a 54—inch by 16-foot tubular boiler, which
formerly gave-a great deal of trouble by vi
brating. The boiler is supported by a half
column cast on the boiler front, and by a
cast-iron stand resting on a ﬁrebrick foun
dation at the rear. This boiler is one of
two boilers in one battery.
Now neither boiler vibrates when both

oil, up to 212 degrees, 'before entering the

the desired temperature.

The hotter the

burner, the less steam will be required to
produce the proper eombustion'.
I have found that oil fuel helps to keep
the boiler sheets and ﬂues free from soot

Editor The Engineer:
I wish to present the following proposi
tion to the young engineers who read the
Practical Letters department. The question
relates to pumping practice. One of my
friends has shown me an iron pipe I inch
in diameter and 13 feet long, ﬁxed to the
upper part of a cylinder I foot in diameter,
and ﬁtted at the lower end with a piston.
The pipe and the cylinder have a total
capacity of 571.31 cubic inches and the
weight of the piston pipe and cylinder‘is
25.19 pounds. When the pipe is full of
water the total weight is 46% pounds.
To raise the whole apparatus it is neces
sary to exert a force of 46% pounds, but
when the cylinder is ﬁxed to raise the pis
ton only and the water above it, a force of

PIPE

are in service, but the one mentioned, when

run separately, vibrates violently with two
and one-half gages of water, the vibrations
decreasing as the water level is lowered.
The vibrations of the boiler do not appear
to coincide with the vibrations of the en
gine. I remedied the trouble by ﬁtting an
iron strap around the dome and connecting
the strap to the rear wall of the setting. By

means of a turnbuckle in the rod I drew the
rod as tight as possible, which removed the

§
SECTION OF THE BURNER.

and it also has a tendency to stop a leaking
seam. At ﬁrst we depended upon oil pres
level. Boilers that vibrate should be given
sure obtained by means of a stand-pipe 3
immediate and careful attention, especially
inches in diameter and 41 feet high, the
when supported as this one is.
pressure acting upon a diaphragm connect
I should like to know why it is that
ed to the steam line of the pump, thus mak
when blowing out the water column of the
ing it automatic. But I found that I could
boiler farthest from the engine, the water
not govern the pump accurately under 25
will rise about an inch higher in the glass
pounds pressure and that is entirely too
than it was before blowing the column, and
much pressure to carry in order to have the
then gradually settle back to the true level.
burner work to the best advantage.
All the connections are perfectly clean, and
It takes too much steain to operate both
it only occurs in the one gage glass.
the burner and the pump. I afterwards put
The following construction of oil burn
up a stand pipe 24 feet high and 3 inches in
er may be of interest to those contemplat- ' diameter with an overﬂow pipe leading back
ing the use of liquid fuel. It consists of a
into the suction line of the pump. ‘The
1%-inch tee with the two openings placed
supply tank being higher than the pump I
vertically and a 1%x16-inch pipe having
could easily do this. This gives a pressure
about 2 inches of the end mashed into the
of about 8 pounds at the burner, and I
shape of a duck bill. This pipe or burner
have found it to be very satisfactory, re
runs through a hole drilled exactly in the
quiring the minimum of steam and atten
center of the casting between the ﬁre doors
tion.
and about 4 inches above the grates, the
I also have a rather unusual water heat
vibration entirely, regardless of the water

.THE PISTON, CYLINDER AND PIPE.

636.75 pounds is required, being about 590

pounds greater than the weight of the
whole apparatus.

Is the water alone heavier than the
water and apparatus? This does not seem
possible. What is the explanation?
'
C. Carini.
CLICKING NOISE 1N A PISTON.
Editor The Engineer:
Replying to O. L. L., in the June 1 issue,
would say that not long ago I had the
same difficulty with the piston of my en
gine. The piston is of the built-up type,
and on taking it out I found that the rings
had too much play. Looking inside the
piston I discovered that the nuts on the
two brass studs that normally support the
steel springs beneath the packing had
worked loose, which allowed the rings to

move enough to cause a clicking noise.
Tightening the nuts removed the noise.
0. F. D.
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some DIAGRAMS FROM A FITCHBURG ENGINE.
Editor The Engineer:
The accompanying indicator diagrams
were taken a few days ago from a 10x 18
four-valve Fitchburg engine. One pair was
taken as I found the engine, and the other,

after adjusting the valves. I would ask
readers to kindly criticize the latter card,
and also give me the approximate saving
in steam in the engine due to the adjust

FIG.

I.

SHOWING

UNEQUAL

STEAM

ment of the valves. The speed is 80 revo
lutions a minute, boiler pressure 85 pounds,
and spring No. 50.
W. C. T.
srorpmc A TRAVELING CRANE.
Editor The Engineer:
In a great many engine rooms and in
nearly all modern works they have one or
more electric cranes, and not one person in
one hundred who operates them knows how
to make a quick stop, for instance, when

the foot brake on the bridge does not work
or when a breaker in the power house
blows out. I once had an experience of
this kind in an engine room at Boston.
When I went there the boss told me to be
careful when using the crane, because pre
vious to my arrival they had had a break
down.

JULY 15, 1905.
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not be done too quickly, as it will stop the
crane with a jerk, and should there be a
load on it, it will stop even more quickly,
because when the circuit is closed, and the
crane running when you reverse the bridge
lever, the bridge motor becomes a generator
and quickly plugs itself. Persons operating
electric cranes should try this method and

slightly, cold water ran into the tee and
caused unequal expansion.
Any person
having similar arrangements of pipes would
do well to change them at once.
H. E. R.

become familiar with it, so as to be ready

Editor The Engineer:

in cases of emergency.

mmcxron DIAGRAMS FROM A SIOUX CITY
coauss.
The accompanying diagrams were taken

J. M.

DIAGRAMS FROM A SIOUX CITY CORLISS.

DISTRIBUTION.

THE CAUSE OF A BREAK IN THE FEED LINE.

Editor The Engineer :
Reading a letter by Maurice W. Camp
bell, in The Engineer of June 15, calls to
mind a similar experience I had some years
ago with a cast-iron tee in a feed line.

from a 12x30 Sioux City Corliss engine
running 90 revolutions a minute. I should
be pleased to have readers ﬁgure the horse
power, and also tell me how they would
improve the valve adjustment. The boiler
pressure was 90 pounds, and a 50-pound
spring was used in the indicator.
C. Dickerson.

The feed pipe was arranged as shown.

Pipe A conducts hot water from the
pump, which takes its supply from the
heater. Pipe B contains cold water and is
used only for ﬁlling the boiler after wash
ing out. One Sunday I noticed that there
was a leak in the tee, and upon examining
it I found that it was cracked in the thread.

Editor The Engineer:
The following information may be of
value to engineers and of interest to others.
To ﬁnd the contents of casks or barrels is

Another tee was put in, and this broke

one of the problems that most engineers

in half an hour.

It puzzled me to know
TO BOIL Eli
—->

The operator on the crane had a

heavy shaft suspended and was going down
the shop. The power was shut off and the

A FE\V HANDY ITEMS.

have to solve. I remember the ﬁrst time
my employer asked me to give him the
number of gallons contained in a certain
oil barrel. At that time I did not know
the rule and had to confess my ignorance.
The following rule is a good one:
Find the mean diameter by adding to
the head diameter two-thirds (if staves are
but

slightly

diﬁerence

curved,

three-ﬁfths)

between the head

diameters, and divide by 2.

I thought there

Then step back, some 20 rods or more.

understand how that could occur. After
opening the valve in the feed line, I started
the pump and placed my hand on the pipe

At this point a light pole and a rule are
required. The pole is raised between the
eyes and the building, and the rule is
brought into position against the pole, then
observe the length of rule is required to
cover the stake at the building, and also
the entire building. Divide the latter
length by the former and multiply by the
length of the stake in feet; the product is
the approximate height of the building.
For example, suppose the stake at the
building is 6 feet above the ground and that

WATER PIPES.

why the second tee failed.

near the tee to see whether the water was

hot.

Nights and Sundays when the engine

is not running, live steam is used to heat

the water.
ting cold.
Then

I

I found that the tee was get
understood

the cause of the

hoist lever back, also the trolley, and re

trouble. Nights and Sundays the steam
pressure is lower than the city water pres‘

verse the bridge lever.

sure, and, as the cold water valve leaked

The latter should

Multiply the

must be a strain on the tee, but could not

HOT AND COLD
EFFECTS OF SETTING THE VALVES.

foot brake refused to hold, so that all he
could do was to let her go. This he did
and caused great damage by hitting the end
of the building with great force, smashing
things generally.
‘
Later on I asked the boss what he
would have done if he were operating the
crane at that time, and he replied: “Just
what the operator did." When the power
goes off and the crane is nearing the end of
the track and cannot be stopped with the
brake, pull the switch open, then pull the

the

square of the mean diameter by 0.7854 and
the product by the height of the cask in
inches; the result will be the number of
cubic inches. Then divide by 231 for stand
ard gallons.
Another handy thing to know is how to
tell the height of a chimney, building or
tree. The following rule will enable any
one to approximate the distance between
the ground and any point on the building
or other object. Take a stake, say, 6 feet
in length, and place it against the building.

CONNECTIONS OF

FIG. 2.

of

and bung
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I inch on the rule corresponds exactly with
it. Then if the entire height of the build—
ing corresponds exactly with, say, 9 inches
on the rule, it would show the building to
have a height of 54 feet. In practice it
will thus be found an easy matter to learn
the approximate height of any building,
tree, or other object.
One of the most useful tables I possess
is on measures of capacity. The dimensions
represent inside measurements of boxes,
all in inches.
TABLE OF CAPACITIES.
24x24x 14.7 contains 31% gallons.
I5 x 14 x II contains 10 gallons.
8% x 7 x4 contains I gallon.

4x4x3.6 contains I quart.
24x28x 16 contains 5 bushels.
16x 12x II.2 contains I bushel.
12x II.2x8 contains % bushel.
7x6.4x12 contains % peck.
6 x 5 3-5 x4 contains % gallon.
4x4xzI-Io contains 1 pint.
The following items I think should be
known to every engineer. To cure burns
or scalds cover with baking soda and then
cover with wet cloths. White of egg and
olive oil is good; olive oil or linseed oil,
either plain or mixed with chalk or whit
ing is also good. Perhaps the best is sweet
oil, or olive oil and lime water.

Often times I have seen letters describ
ing methods of removing a cinder from
the eye. The following may be of assist
ance. Roll up soft paper, cone shaped,
and after wetting the tip rub over the eye.
Or use a medicine dropper and draw it
out, or try rubbing the opposite eye.
Frequently we hear men bewail their
luck, because they did not have the proper
tools, time or money with which to experi
ment. When we consider the insigniﬁcant
origin of great works in the past it is at
least amusing to listen to them. It is not
the tools that make the workman, but the
skill, and the perseverance of the man him
self. Someone asked Opic by what won
derful process he mixed his colors. “I mix
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ernment reservations such a law would be
null and void and could not be enforced.
The only way that the evil of poor boiler
inspection and the danger of explosions
can be abated is by the enactment of whole
some local boiler inspection and engineers’
license laws. I do not believe in state laws
of this kind. They are too cumbersome,
cover too much territory, and are subject

to evasion and abuse much more than local
ordinances.
Fancy a state boiler inspector, or exam
iner, with three or four hundred state legis
lators clamoring at his heels for special fa
vors for their clients. How can a man in
such a position administer the laws honest
ly and impartially? He simply can’t do it,
that’s all. Inspecting boilers and examin
ing applicants for engineers' license are
two entirely different functions, and should

CLEARING A BLOWOFF PIPE.
Editor The Engineer:
While employed as second engineer in a
small brewery I discovered what to me was
a new way of opening a blowoff pipe. The
boss, who was one of the most ignorant
men that I ever worked for, gave orders not
to blow down the boiler during the week,

as it wasted the
compelled to run
scale collecting in
One Saturday

compound. So we Were
all week with mud and
the blowoff pipe.
night upon opening the

be kept separate from each other.

In conclusion, would say that the only
way to get rid of the careless and indiffer
ent classes of engineers is to pass local
laws and then see to it that they are rigidly
enforced without fear or favor. There is
no other way.
D. B. D.

ARRANGEMENT OE PIPING, AND YLUG.

TEMPORARY TRANSFORMER CONNECTIONS.

Editor The Engineer:
I wish to submit an electrical con
nection which may be of help to some one.
We had just wired a large sawmill and had
done the work so as to use IIo-volt lamps.
As the new machine had not arrived and
the mill people were in a hurry to start, we
had to ﬁgure on using some old 1,006 to 50
volt transformers, and

the old

machine.

This we did in the following manner:
We had three transformers, one 6o-1ight,
one 20 and one 30-light. We connected the

them with my brains, sir,” was the reply.
It is the same with every workman who

blowoi'f preparatory to shutting down, I
found that 90 pounds of steam would not
clear the pipe. I knew that if 90 pounds
would not clear it I was in foragood night's

job after the steam went down. As soon
as the pressure was gone I began prodding,
and prodded until I became weak from the

loss of pressure. About that time an idea
occurred to me.
Referring to the drawing, the obstruc
tion is at A, B is the blowoff valve into
which I screwed the short nipple and tee
shown' at C. Into the tee I fastened the
pipe E, and pipe D, with the valve 6, at
tached in the end of pipe E. I started the
wooden plug F, then ﬁlled E and D with
water. Taking a sledge and piece of pipe I
drove plug F into pipe E, and had not
driven it very far before I had forced A
back into the boiler. Hope this may help
the other fellow as much as it did me.
P. G. Craver.

would excel.
Toronto, Can.

J. E. Noble.

MACNETO IGNITION FOR AUTOMOBILES.
BOILER INSPECTION ANn INSPECTION LAws.
Editor The Engineer:
A great many people claim that a good
boiler inspector must be an expert boiler
maker, but I can’t see why an expert boiler
maker should prove to be a better boiler in
spector than anybody else. By an expert
boilermaker I suppose is meant a ﬁrst-class
mechanic.

CONNECTIONS TO TRANSFORMERS.

A man may be a ﬁrst-class ma

chinist and be an utter failure as an engi
neer. And so it is with boilermakers and
boiler inspecting.
To my mind an experienced engineer,
“endowed with common sense and good
judgment,” should make a better boiler in
spector than a boilermaker. I never heard
that “a boiler will not explode from any
cause save that of low water." I always
had an idea that with low water or high
water it is an overpressure of steam that
causes a boiler to explode.
A national boiler inspection law would
no doubt be a gOOd thing, but it is imprac
ticable. Outside of marine circles and gov

transformers primary leads in multiple with
the main line. The secondaries of the two
smaller transformers were connected in
multiple, with one side in series with one
side of the larger transformer. This, of
course, did not balance the load, but it gave
us what we wanted, 1'. 2., IIO volts at the
lamps.

The two smaller transformers warmed a
little more than the large ones, but not
enough to do any harm. They were all
overloaded, but worked all right, and some

of the mill men said that they had better
lights that way than after the new machine
was put in service.
P. M. Elder.

Editor The Engineer:
In an article on automobile ignition I
saw the following:
“Probably the greatest advantage in the
magneto alternator system of ignition lies
in its simple and positive construction. The
magneto, not having either commutator or
collector rings and brushes, conducts its
current through the simple bronze bearings
of the machine, which are oiled in the usual
way. There are no adjustments, and oil

and dirt cannot damage the apparatus."
How can it conduct current through the
bearings? I do not see how it needs “no
adjustment” and how “oil and dirt cannot
injure it.” Will some one kindly make a
drawing showing the connections of a mag
neto?
W. T. G.
ON MAY 4 a steel floating deck was

launched at the Mitsu Bishi Dockyards, in
Japan, 387% feet long by 85 feet wide and
41 feet 7 inches deep. This is designed to
accommodate the largest of the Japanese
merchant vessels.
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REFRIGERATION —V.
HEN air is caused to circulate bv
alternate heating and cooling, it
is called gravity air circulation.
This system is used for both large and
small rooms, but it is especially adapted to
the latter, because in large rooms it is dith
cult to obtain the same circulation, and

consequently the same results, in all parts.
\Vhen large rooms become fairly well
ﬁlled with goods the natural circulation is
apt to, and usually does, become very. slug
gish, and some means must be provided
for furnishing a uniform supply of cold
air to all parts of the room. This is ac
complished by means of forced air circula—
tion. With the latter system, the air is
cooled before it enters the cold rooms, and
is then forced in by means of a fan or
blower.
One of the simplest arrangements is
shown in Fig. 30. The cold room is pro
vided with a false ceiling for the purpose
of distributing the cold air evenly from
end to end. A pipe alley is built at one
side of the room and ﬁtted with stacks of
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shown in Figs. 31 and 32. Wider rooms
give better results when cold air is intro

duced at both sides, Fig. 33, and the warm
air withdrawn at the top at the center of
the room. For very large rooms, the ar
rangements shown in Figs. 34 and 35 give
better results, because of the more uniform

Cold air should enter the room at or

near the ﬂoor in all cases, thus avoiding
condensation on the goods in store, which

is unavoidable when warm moist air is
allowed to come in contact with cold sur
faces. Cooling should be accomplished by

FIG. 36.

leaving only half an inch for the air to
ing. The space occupied by the false ceil
ing is approximately 1% inches, and by
the false ﬂoor, 1% inches. Thus this sys
tem reduces the dead space in cold rooms
FORCED CIRCULATION IN LONG, NAR

causing the air to percolate through the
goods, and if the direction of ﬂow be from

the ﬂoor
avoided.

upward, condensation will be

Air ducts are perforated with a large
number of small holes, so as to distribute

FAN

OR

BLOWER FOR

CIRCULATING

AIR.

cooling pipes, the latter being so arranged
that the air currents are thoroughly broken

up and caused to impinge upon the cold
surfaces of the pipes. The fan draws the
air from the room, causing it to circulate
through the pipe alley, after which the cold
air is discharged directly or indirectly into
the cold room.
Better results usually can be obtained
by connecting the intake or suction of the
fan to a duct carried along the wall of the

PERFORATED FLOOR AND CEILING.

flow into the perforati us in the false ceil

ROW ROOMS.

30.

upper duct.
With the latter arrangement, or system,
goods may be piled close up to the ceiling,

distribution of air and practically perfect
circulation whether the room is partly or
completely ﬁlled.

FIG. 32.

FIG.

vertically to the ceiling, where it passes
through the perforated false ceiling, and is
returned to the cooling coils through the

both the incoming and outgoing air as
evenly as possible and thus prevent a blast,
or strong draft of air, from blowing di
rectly upon the goods. The more uniform
the distribution of air, the lower the pres
sure required at the fan to maintain the
desired circulation, and that, of course, re

duces the cost of forcing air into the
rooms.
Supplementary or false ceilings and
floors add materially to the efﬁciency of a
cold storage room. Such an arrangement
is shown in Figs. 34 and 35. By this means

to the minimum.
The distribution of air, also, is so even
that, after a room ﬁlled with goods has

once been cooled down to the desired nor
mal temperature, no blast of air can be
detected at any point, and no difference in
temperature can be detected in different
parts of the room. Goods in one part of
the room are no more liable to dry out
than those in any other part; the entire
ﬂoor area is available for storage, and all
parts rendered equally eﬂicicnt.
First cost of room built with a false ﬂoor

and ceiling is somewhat higher than when
perforated ducts are employed, but for
rooms of considerable size. the results are
_enough better to warrant the higher initial
cost. This is especially true when the rooms
are to contain expensive goods, which, per
haps, have been shipped long distances and
are intended for out-of-season distribution.

IN A scares or TESTS made on electro

room at or near the ceiling, the cold air
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no. 31.

FALSE CEILING AND DISTRIBUTION OF
AIR IN NARROW ROOMS.

being discharged into a similar duct at the
ﬂoor. Or the distribution at the top may
be effected by means of a perforated ceil
ing. By this means the air currents at any
particular point are scarcely noticeable, yet
sufﬁcient to maintain the required tempera
ture throughout.
Long, narrow rooms can be arranged as

RIG.

FORCED CIRCULATION FOR LARGE ROOMS.
DISTRIBUTION

FIG. 35.

OF

AIR

WITH

PERFORATED FLOOR.

PERFORATED CEILING AND SIDE INLET DUCTS.

the air is caused to rise in nearly straight
lines, and renders the circulation at the
center of the room approximately the same

as that nearer the walls.
Probably the best arrangement for large

rooms is shown in Fig. 36. Both ceiling
and ﬂoor are-perforated, cold air being
forced in beneath the false ﬂoor, and rises

lytic rectiﬁers at the University of Michi
gan, out of a large number of solutions
used as electrolytes, four only were found
to have the breakdown strength sufficiently
high to be commercially useful. These
were ammonium phosphate, sodium phos
phate, sodium bicarbonate, and tartaric
acid.
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THE ROBB-MUMFORD BOILER.
IKE most successful power plant ap
paratus, this boiler is an evolution
from a small beginning. It was ﬁrst
designed by J. A. Mumford, in 1896, as a
portable type, with inclined drum and in—
L

ternal

furnace.

In the present standard

boiler, which is shown in the ﬁgure, the in
clined tubes and inclined furnace are re—
tained, but, in order to get better circula
tion, a second cylindrical shell has been
added above the inclined shell and con—
nected by necks at each end. The upper
shell thus forms a steam drum, while the
lower cylinder furnishes most of the evap
orating surface.
Economical

steam

production

is

ob—

tained, ﬁrst, by perfect combustion of the

fuel in the corrugated cylindrical furnace
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with asbestos air-cell blocks, to prevent
radiation. Asbestos covering is also used
on the top of the steam drum and the bot
tom of the lower shell.
As all parts of the boiler which carry
tube

BOILER EXPLOSION IN THE NEW
YORK SUBWAY EXTENSION
POWER PLANT.
BY w. s. AYARS.
N Sunday afternoon, June 18, one of a
0 battery of four boilers used by Cou—

sheet, no stays are required, the tubes serv
ing to stiffen the tube sheets sufﬁciently.
By using a small number of tubes, all of
which are near the middle of the boiler
and therefore effective, and by keeping the
ﬂow of the hot gases always in an up
ward direction, it has been found that 7 to
8 square feet of heating surface will de
velop a boiler horsepower economically, but
in order to allow for overloading and other
unfavorable conditions, IO square feet per
horsepower is provided.
Feed water enters the boiler near the
rear end of the upper drum and mingles

New York subway work blew up, doing
considerable damage to the plant and kill
ing a negro ﬁreman. The New York daily
papers of Monday gave much information,
more or less accurate, but chieﬂy valuable
from the newspaper point of view only.
\Vith the intention of getting data of
value from a technical standpoint. the
writer went to the plant on Mondayafter
noon and was fortunate enough to ﬁnd
there R. C. Hunt, civil engineer, and mana
ger for Contractor MacDonald. Mr. Hunt
was unable to give much information at

pressure

are

cylindrical

except

the

tractor John B. MacDonald on the
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SECTIONAL VIEWS SHOWING CONSTRUCTION OF THE ROBB-MUMFORD BOILER.

on a shaking grate; second. by transferring
to the water in the boiler as much heat as
possible by the use of the internal furnace,
which is entirely surrounded by water, and
the inclined tubes, which promote rapid
circulation. In the design of this boiler, it
has been the intention to use a small grate
surface, strong draft and thick ﬁre, so as

to give a high rate of combustion per
square foot of grate.

The gases pass to

ward the back of the boiler in the ﬁre
tubes, escape into the back chamber and
then come forward under the steam drum
to the uptake, which is located at the front
of the boiler.
When it is considered that the tempera
ture in the furnace is from 2,000 to 2,500

degrees, it will be seen that the surround
ing of the entire furnace by water which is
being heated must result in rapid absorp
tion of heat from the furnace gases and
must prevent, to a very considerable extent,

radiation to the boiler room.

In order to

give the furnace the greatest possible effect,
semicircular baﬂl'e plates are introduced at

the bottom of the forward neck. so that
the water, descending from the steam drum,
is thrown to the lowest part of the bottom
shell and then rises around the furnace.
Connecting the lower and upper shells
is an outer casing, constructed of steel
plates with angle iron stiffeners, and lined

with the forward moving current of hot

water. This insures that the cold feed
water will never strike against the hot sur<
faces of the furnace and also gives a chance
to catch all sediment on the bottom of the
upper drum and particularly in the pocket

formed by the bafﬂe plate just back of the
forward neck. From this pocket a blow
off pipe is taken to carry off the sedi
ment.

A

second pocket is

formed near

_ the forward end of the lower drum beneath
the furnace and a blowoff pipe is provided
from this point also. A manhole is provided
in the upper drum and handholes in the
lower shell, so that the interior of the boiler

may be readily examined and cleaned when
necessary.
When set in a battery, the boilers are ar—
ranged with the shells 6 inches apart, so
that access can be had to both drums from
the large open spaces beneath the boilers.
By this arrangement, a battery of ﬁve units,
which will develop 1,000 boiler horsepower,
with a good margin for overload, occupies
a ﬂoor space of only 33 feet in width by
20 feet in depth and 12 feet 6 inches in
height. Each unit is entirely distinct, and
any one may be isolated for cleaning, in
spection and repairs as needed. These boil
ers are manufactured by the Robb-Mum
ford Boiler Co., Inc., of 168 Main street,
Cambridge, Mass.

that time, but at a subsequent interview
gave some information, and from this and
such newspaper data as appears to be re
liable the following account has been pre
pared.

'

The sketch shows roughly the topography
of the place. The powerhouse is opposite
the New York Deaf and Dumb Asylum and
about where the foot of \Vest 169th street
would be. No. 4 is the boiler that ex—
ploded.

At the time of the explosion, boat

races were in progress on the river, and the
hill back of the powerhouse and all clear

spaces. in the vicinity where a view of the
river could be had were crowded with spec
tators and picnic parties. This makes it the
more remarkable that no more damage was
done.
Besides

the killing of the ﬁreman, a

small boy had the toes of one foot ampu
tated by a ﬂying fragment, and a number of
slightly injured either went home unattend
ed or were looked after by ambulance sur
geons, who were at once summoned from
several hospitals.
All boilers were of the locomotive type.
No. 3 is a Vanderbilt boiler, the other three
were the regulation style, and were of good
size. The air compressors, a, b and 0, were

manufactured by the Rand Drill Co., with
24 x 30-inch steam ends, carrying 100 pounds

working pressure. At d and 0 were an old
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style Edison dynamo and its engine. The
immediate results of the explosion were the
complete demolition of boiler N0. 4; the

unseating and shifting north of boiler No.
3; the serious injury of compressor c and
slight injury of the others; the complete
ruin of the Dynamo and slight damage to
its engine.
Although the building, a steel frame~
work covered with corrugated iron, ap
peared to be in pretty bad shape, in reality
it was not greatly damaged, the framework
being left practically intact.
One large fragment of shell was blown
in the direction shown by the dotted arrow,
and landed high upon the hillside, just
missing scores of people. This piece was
examined carefully and the fracture was a
clean

tear

through

good

metal,
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previous to that had stood for 36 hours
without ﬁre. For the facts in this case I
am greatly indebted to Mr. Hunt and wish
to thank him for them.
__———.-.‘

IMPROVED

LIPPINCOTT REDUCING
WHEEL.
This indicator reducing device is an im

provement on the wheel formerly patented

lock nut, H, it may be rotated until the

guide pulley is brought in a proper position
to lead the cord fairly on the main cord
wheel, and then ﬁrmly locked in position,
an adjustment which may also be made
while the wheel is running. The feed screw
has a square thread, and is arranged to
raise and lower the guide pulley about {/16
inch for every revolution of the main cord

running

approximately parallel to but at some dis
tance from a longitudinal butt strap seam.
The rivets had held perfectly, and there
b
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LIPPINCOTT REDUCING \‘VHEEL, SMALL SIZE.

and sold by Mr; Lippincott, and which was
known as the Peerless. The improvements
consist in the arrangements for adjusting
the tension of the drum spring, a device for
altering the position of the guide pulley
with respect to the main cord wheel, the

manner in which the wheel is adapted for
;

short strokes, and the convenient method of

WAGON HOAO

attaching the spring.
In the old device it was necessary to
dismantle the entire wheel in order to
change the tension of the spring, but in the
present wheel the spring may be wound up
by turning the milled disk, K in Fig. I, to

BOTTOM

STEEP SLOPE

wheel, so that the cord is always lead
smoothly on the wheel. The wheel can be
used on all strokes from 2 to 7% feet.
For short stroke engines, a smaller
wheel may be substituted for the large one,
which adapts it for any stroke from 6
inches to 2 feet, and by making this wheel
one—half the previous diameter, the power
of the main spring is doubled in effect, and
each change pulley is adapted for an en
tirely diﬂ'erent stroke.
The inner coil of the main spring is pro

vided with a bushing with a feather which
is slipped into a corresponding keyway, thus

SIDE WALK

\
SOUL EVARD L AFAYE TTE

PLAN

OF LOCATION

OF

NEW

YORK

SUBWAY

TEMPORARY POWER PLANT.

was no sign whatever of poor or defective
metal. The boiler had been thoroughly
overhauled and retubed in March last, and
was recently tested by the city and certi
ﬁed as all right. The inside of the boiler
was

remarkably

clean,

and

the

outside,

while dirty, showed no sign whatever of
corrosion or deterioration.
The

exact

cause

is

in

doubt,

but

a

prominent expert is now at work making
tests and investigations, and the whole mat—
ter will be fully brought out at the coro
ner's inquest in August next. From the
fact that several tubes were found collapsed
after the explosion, and that the fusible
plug was left intact, it is likely that it may
have been a clear case of excess of pres

sure, the safety valve either being unable to
accommodate the quick rise or for some
reason sticking fast, assisted by inattentive
or careless attendents, who were greatly in
terested in the boat races on the river. It
was a plain ball and lever valve, and appar
ently in good order.

The boiler had been

ﬁred up only shortly before it let go, and

FIG. 2.

REDUCING WHEEL OF TWICE THE DIAMETER OF THAT SHO\VN IN FIG. I.

the right until the proper tension is se
cured. The spring is prevented from un
winding by an escapement pawl and
ratchet, shown in Fig. 2. The pawl
is so designed that by vibrating it
will escape, and the tension may be re

lieved in this way even while the wheel is
in operation.
The feed nut is not made a part of
the guide pulley arm, but by loosening the

doing away with the previous trouble of
hooking the spring in replacing a broken
one.
This wheel is adapted for all makes of
indicators, and is made by the Lippincott
Steam Specialty & Supply Co., Newark,
N. J.
Tm: UNITED STATES consumes about 43
per cent of the world’s production of tin.
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QUESTIONS AND ANSWERS.
In this department we will answer as promptly as possible all questzonr pertaining to power plant operation submitted by our
readers. It slwuld be remembered, [lower/er, tlmt it takes some time to get matter ready for publication and, if an immediate reply is desired.
postage should be enclosedfor a mail answer. Questions slrould have all relatedfacts git/en, as sometimes it is impossible to give an answer
for want of some details or data.
Address all communications to Quartion Department, T11: Engineer, 355 Dearborn Street, Cbirago, Ill.
G. G. K.; DIFFERENCE BETWEEN A HIGH AND
LO\V'SPEED ENGINE.

“What is the essential difference in the
construction of a high-speed and low-speed
engine P”
A.—The principal difference between a
high and low-speed engine is the length of
stroke. the different parts being made, of'
course, to suit this dimension.

the horsepower developed will be 22,000,000
+ 33,ooo=667.
5. The engine does 1,716,000,000 foot

pounds of work an hour, hence it could
raise through a height of 113 feet 1,716,000,
000 -I~ 113 2 15,180,000 pounds. At 8.3 pounds
a gallon, this would be 15,180,000+8.3:

slide valve, place the crank on the dead
center as shown in Fig. 3. Note the posi
tion of the valve, which should have opened
one of the ports to the extent of the lead.
Turn the eccentric in the direction the en

1,828,000 gallons an hour.
E. I. M’A.; REVERSING THE DIRECTION OF ROTA
TION OF AN ENGINE.

'1'. \V. B.; PO\VER OF A MOTOR; EFFICIENCY OF
A

PUMPING

ENGINE.

A shunt-wound motor requiring a cur—
rent of 0.9 ampere at 500 volts when run
ning free has a ﬁeld resistance of 675 ohms
and an armature resistance of 25 ohms.

When the motor is taking 125 amperes at
500 volts.

1. What are the output in watts,

“1. Please inform me how to reverse an
engine having a shaft governor. 2. How can
I reverse an engine having a single ﬁxed
eccentric and also double eccentrics ?"
A.—1. We cannot give speciﬁc directions
in the case of the shaft governor, without
knowing the construction of the governor,
because there are several forms of governor

and the efficiency? 2. What is the ﬁeld
loss?
A pumping engine performs 132,000,000
foot-pounds of work for every 100 pounds
of coal furnished to it.

ﬂ

3. If the coal has a heat of combustion

FIG. 2.

of 14,000 B. t. u., what percentage of the to
tal energy of the coal is usefully employed?
4. If the coal consumption is 1,300 pounds
an hour, what is the horsepower developed
by the engine?
5. Assuming a gallon of water to weigh

RUN UNDER.

gine has been running until the valve opens
the port wide and again returns to the orig
inal position. Secure the eccentric to the
shaft at the latter point. The engine will
then run in the opposite direction. The
same method is applied to each eccentric
when two eccentrics are employed.

8.3 pounds, how many gallons an hour can

the pumping engine raise through a height
of 113 feet?
A.—-1. The ﬁeld current will be $00—1
675:0.741 amperes, and this will be irre
spective of the load on the motor. The
armature current at no load will then be
0.9—0.741 =0.159

amperes.

J. M.; REVERSING LEVER ON TRACTION ENGINE
RATTLES.
FIG. I.

The energy

lost in the ﬁeld will be 5oo’-I-675=37o.5
and the armature loss will be 0.159“ X 2.5 =
0.064. The total copper loss will then be
370.5 +0.064=370.564, and the iron loss
will be 450—37o.564=79.436 watts. This
iron loss will be practically constant at all
loads so long as the speed is constant.
When running loaded, the input of the
motor is 12.5 X 500:6,250 watts.
The
armature current will be 125—0.741 =
11.759 amperes. and the armature loss will
be 11.759’ X 2.5=347 watts. The losses in

CENTER OF ECCENTRIC \VHEN SET TO
RUN OVER.

in which changes of this kind cannot be
effected without making new parts or ob
taining them of the builders. If the gov
ernor wheel is arranged similar to the one

shown in the drawing, Fig. 1, the direction
of rotation can be changed by removing
weight C, Fig. 1, and after turning it over
insert the fulcrum pin in lug B, as shown
in Fig. 2. Weight D is to be similarly dis
posed of. The two positions of the centers
of the eccentric are also indicated by dotted

the motor when loaded will then be 370.5

+79.436+347'=796.94.
The output of
the motor will then be 6250—79604:
5,453.06 watts, or 7.32 horsepower. The ef
ﬁciency will be 5,453 + 6,250=0.873, or 87.3
per cent.

2. The ﬁeld loss as ﬁgured in the course
of Answer 1 is 370.5 watts.
3. One hundred pounds of coal will give
1,400,000 B. t. it. This is equivalent to
1,400.000 X 778: 1,000,000,000

FIG. 3.

POSITION 017 VALVE \VHEN CRANK PIN

IS ON DEAD CENTER NEAREST CYLINDER.

foot-pounds.

The percentage of this used is 132,000,000
-1— 1,090,000,000=0.1213, or 12.1 per cent.

4. For a coal consumption of 1,300
pounds an hour, the total foot-pounds an
hour will be 1,716,000,000 foot—pounds, or
22,000,000 foot-pounds a minute. One horse

power is 33,000 foot-pounds a minute, hence

CENTER OF ECCENTRIC WHEN SET TO

lines. As far as the method is concerned it
makes no difference whether the governor
is on a single-valve engine or whether it
operates the cutoff eccentric of the riding
cutoff gear.
To change the direction of rotation of a
simple engine with ﬁxed eccentric and plain

“I have a traction engine ﬁtted with the
Wolf reversing gear. The reversing lever
has begun to shake so badly that it seems to
be ready to give out at almost any time.
Can you suggest the cause and remedy ?"
A. This difﬁculty may be due to several
causes or to a combination of causes. First,

the reversing lever may not be properly se
cured to the quadrant; that is the latch may
have become worn, which will allow the
lever to move slightly back and forward at
each stroke of the valve. The remedy lies
in obtaining a new latch or quadrant, or
both, or repairing the old ones. Second,
the strain on the reversing lever may be
greater than was originally intended, due to
the gear being out of line or to wear or to
the packing in the stuﬁingbox on the steam
chest becoming dry and hard, thus causing
excessive friction at that point. Third, the
valve may not be getting the proper quanti
ty of oil or the oil may be of poor quality,
thus causing the valve to move hard, which
puts too heavy a strain on the valve gear.
The remedy in the latter will be indicated
by making an inspection of the gear and
valve and of the valve seat, and seeing that

it is being properly lubricated, and that the
gear moves freely without too much lost
motion. Very little oil is required on the
valve gear, but oftentimes considerable oil
is required in the steam chest.
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' A LOCKING JOURNAL BOX FOR A
SHAKING GRATE.

A NEW RECORDING VOLTMETER
FOR BOTH DIRECT AND AL
TERNATING CURRENT.
In many electric plants both alternating
and direct current are generated, and if the

One difficulty encountered with grates
of the shaking type is the liability of the
journal boxes in which the rocking bars
swing, either to bind because of insufficient
_
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same voltmeter can be used equally well for
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Some of the novel features and improve

ments of this new voltmeter are that it re
quires only one-third as much current to
operate as that necessary for the older de

sign for alternating current, it is more sen
sitive to slight variations of voltage, the
chart graduations are nearly uniform on
both sides of the working range, and the
portable form of the instrument in its car
rying case is of smaller size and less
weight than the instrument formerly used.
When current is passing through the
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I.

THE BRISTOL RECORDING VOLTMETER.

(jjlcs 5H0.
“0". Nlv.

two solenoids in series, the mOvable solenoid
is repelled from, instead of being attracted
toward, the stationary one, thus the mutual
inductance between them is neutralized, and

NEEMES LOCKING JOURNAL BOX, AND BEARING BAR.

allowance for expansion, or to slip up out
of place and allow "a shaking bar to rise
into the ﬁre. A box which is free to ex‘
pend, yet is so held that the bar cannot rise,

is, therefore, a device worthy of attention.
In the illustration is shown an im
proved journal box with locking cap which
Neemes Brothers of Troy, N. Y., are now
placing on the market. They have dis—
carded the old box and are using the im-A
proved form on all grates, both square and
round, made by them.
It will be seen that one-half of each
journal box is cast in the side bar H. The
other half is cast in the lock box shown to
larger scale above the grate bar.
The
grooves, into which the boxes set, are made
'with the sides on a vertical dovetail and V

recording either kind of current, it is quite
evident that a valuable advance has been
made.

This has been accomplished by the Bris
tol Co., of Waterbury, Conn., and Fig. I
illustrates the standard station or switch
board design. In Fig. 2 a special portable

the instrument is suitable for recording
either alternating or direct current. Its op
eration is independent of the rate of alter
nations and compensation is made
changes of atmospheric temperature.

for

The movable solenoid is mounted on a
frictionless knife edge multiplying device,
which transmits its motion to the pen arm,

shaped horizontally; the ends of the caps
are made to ﬁt these sides, and the locking

pieces are made so as to slip in between
one end of a cap and one side of the
groove as shown.

This form prevents vertical motion of
the cap, by means of the dovetail, and side
wise motion by means of the V ends.

The

locking pieces can be left a loose ﬁt, so as
to provide for free expansion, and at the

same time they effectually prevent any dis
placement of the caps to the boxes.
In assembling the grate, all other parts
can be placed in position, the locking pieces
slipped into place last. These pieces ﬁt so
loosely that any one of them can be picked
out easily at any time and a new shaking

bar put in, if needed. without disturbing
any other part of the grate. The construc
tion of other parts of the grate will be un
derstood from examination of the ﬁgure.

FIG. 2.

PORTABLE TYPE OF BRISTOL RECORDING VOLTMETER.

form of the instrument is shown. The case
is provided with a handle and leveling
screws for convenient transportation and
adjustment. Its construction and manner
of operation may be seen through the open
door.

carried by the knife edge blade. This per!
mits the solenoids to be located very near
each other, and consequently the magnetic
ﬁeld of force is uniform throughout the
motion of the solenoid, resulting in the
nearly uniform scale divisions of the chart.
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A CONSTANT FLOW FEEDWATER
CONTROLLER.
Squires feed-water controller is a de
vice for securing practically a constant ﬂow
of water to a boiler and allowing it to en
ter only as fast as the boiler water is

ENGINEER.
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closing the valve P and shutting off the
exhaust passage H. Boiler pressure will
close valve M, and the same cycle of opera
tion will be repeated as before.
For the sake of simplicity, the action of

the controller has been described as though

THE ERBOR OIL FILTERING SYSTEM.
Every user of lubricating oil appreciates
the fact that a large part of the oil that he
buys is not worn out by the machinery on
which it is used, but becomes ﬁlled with
dirt and grit so that it cannot be used again
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FIG.

2.

._

ERBOR FILTERING SYSTEM AS IN sTALLED.
without ﬁltering.

The oil, when the dirt

and grit have been removed, has the same
SQUIRES

FEED-WATER

CONTROLLER

AND

SECTIONAL \‘IE\\' OF AUXILIARY VALVE.

evaporated. The feature of the device is
that the main valve is controlled by direct
boiler pressure, which is admitted by the
operation of an auxiliary valve actuated by
the expansion, or contraction, of copper
tubing. Its operation may be obtained from
the accompanying illustrations.
At E in the ﬁgure is a heavy cast-iron
column, which is connected 'at the top and
bottom, or A and B respectively, with sim
ilar points on the water column of the
boiler. The middle of this column is set
at the desired height of the water line in

it were intermittent, but in practice, the

apparatus is so sensitive that valves M and
6 remain open and a continuous though
slight

exhaust

escapes

through

port

H.

The supply is thus constantly fed to the

lubricating properties as before using, and
can be used over and over with perfect
safety. \Vith a good oil ﬁltering system,
the used oil may be puriﬁed so that there
is practically no waste, with a saving of 50
to 75 per cent in the oil bills.
In the Erbor system, the arrangement of

boiler and in exact proportion to the rate
which is shown in Fig. I, the waste oil re

of evaporation.

turns through the orl pipe shown at the
right-hand lower corner to a ﬁlter basin,
from which it runs into the waste oil tank.
This waste oil tank is ﬁtted with a water
connection in the bottom, through which

the boiler, and points on the column above

and below this line are united by a series
of copper tubes CC called the harp. The

STEAM AND WATER
o
$754M NOZZLE

extreme ends of the tubes are joined in a

r0 WASH our TANKS
O

96

straight line and are connected to the aux
iliary valve G, imparting to it any move
ment due to expansion or contraction.

Valve G is shown in greater detail in

L'BF/CA
T‘A NK I

the sectional view, and consists of three

SUPPL Y

ENGINE S

ports with one valve seat. It is connected
to one end of the harp through the stub
R, and to the other end by two rods linked

PIPE 2

together with a turnbuckle, a spring being
provided to hold the valve G on its seat
against the boiler pressure. Port N is con
nected by a 3/§-inch pipe I with the valve
11!, which controls the water supply from
the pump.
In operation, steam enters through the
port 0 from the top of the boiler, and as
the piston P is 1-64 inch less in diameter
than

its chamber, enough

steam

passes

through into port N to build up full boiler
pressure on top of the diaphragm, control
ling valve M. This pressure pushes down
the diaphragm and closes the water supply
valve.
\Vith the supply shut off, the water line
in the boiler drops and admits more steam
to the harp, which will expand and pull
the valve G from its seat, thus opening the
exhaust port H and relieving the pressure
from the top of the diaphragm. Supply
valve M will now open, and the water line
in the boiler will rise until the water, in
entering the harp, causes it to contract,

3

OIL FOR BEARING
FL 00/? LINE
TURN
WA 5 TE OIL

.a-OUTLET
TO SEWER

STE OIL
TANK 4

FIG.

I.

DIAGRAM

OF ARRANGEMENT OF THE

ERBOR SYSTEM.

The maker of the controller is The
Strong, Carlisle & Hammond Co., 6i-67
Frankfort street, Cleveland, Ohio.

OUTLET
TO SEWER

K

———‘.*——_

IT HAS BEEN FOUND by experiment
among French physicians that covering a
wound with the membrane from a raw egg
facilitates the process of healing and les

sens the scar which remains.
LIMA, PERU, is to have a line of auto

mobile buses carrying thirty passengers.

water may be forced in, so as to drive the
oil out of the top of the tank, through the
strainer shown in the illustration, into the

ﬁlter at the top of the right-hand side of the
diagram. Provision is also made by means
of valve K to let out water from this tank
to the sewer.
To ﬁll the separating tank 3. valve A
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is opened, also the vent cock in the top of
the separating tank, and this tank will ﬁll
by gravity from the ﬁlter. When the tank
is full, close valve A, and by opening valve
E the separating tank can be ﬁlled with
water from the water tank and the oil
forced over, from the separating tank
through valves C and D into the lubricat
ing tank 2. When this tank is full, close all
the valves.
By opening the valve K, the water will
escape from tank 3, and it may then be
ﬁlled again with oil from the ﬁlter by the
same process as before. When it is ﬁlled,
by opening valves E, C and G, No. I lubri
cating tank may be ﬁlled. \Vhen this is

JULY 15, 1905.
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inside the pipe either to open or close the
joint, the only thing which will cause mo

L..,

Current adjustment is made by means
of a knurled head screw, which engages a
nut attached to a coiled spring. A trigger
holds the switch in the closed position, and

is in range with a projection on the arma
ture of the tripping magnet. \Vhen the
armature is drawn down by excessive cur

rent in the coil, this projection strikes the
trigger and releases the switch lever, which
is opened instantly by a coiled spring.

A LARGE STEEL RECEIVER
SEPARATOR.
In the illustration herewith is shown a

steel receiver separator which is of interest
on account of its great size. This piece of

done, the water may be drained out of tank
3, and it can then be again ﬁlled with oil,

apparatus stands IO feet IO inches high and

is 4 feet 4 inches from face to face of the
connecting ﬂanges. The shell is construct»
ed of a single plate of steel, with heads

as before.
\Vith nozzle 0 closed, for oiling, open
valves [-1 and I, if tank I is to be used, or

bumped up and riveted in, and the interior

F and I if tank 2 is to be used.

Valves U
separating partitions riveted in place after
the cylinder was formed. Before shipping,

and T are opened and the oil passes through

the ﬁnal tank and out to the oil supply for
the engine. It is brought back by means of
a drip pipe system and gravity to tank 4,
as heretofore described.
To the upper end of tanks 1, 2 and 3,
connections are made by means of valves
P, Q and B, so that either steam or water
may be used for washing out the tanks.
The appearance of the system as installed is
shown by the halftone, Fig. 2. The system
is built in sizes of 50 to loo-gallon capacity,
by Andrew Erbor of Coplay, Pa.

it was tested at the factory to 600 pounds

FIG.

2.

BALANCED EXPANSION JOINT.

tion of the pipe in the slip ring being ex
pansion proper of the pipe.

Co., of Pittsburg, Pa., has a novel swivel

shown by the section at AB.

Another form

It was in

WESTINGHOUSE RAILWAY TYPE
CIRCUIT BREAKER FOR
DIRECT CURRENT.

Co. of Pittsburg, Pa., which also will in<
stall two other separators of the same type.

This street railway circuit breaker com

expansion joint, which is shown in the
illustration. Fig. I shows the general ar
rangement for a cross over U-connection,
the expansion being taken care of by the
double swiveling action on the two lengths.
The joints are packed with the ordinary
packing and bolted glands, and the method
by which the swiveling is accomplished is

regular Type E construction.

stalled in the hoop company's plant by the

bines in one piece of apparatus a safety

EXPANSION JOINTS.

of Detroit, Mich, for the Sharon Steel
Hoop Co. of Sharon, Pa., and is of the

+

—_——-‘0*——

For taking care of expansion in steam
pipes, particularly where short turns in the
pipe are necessary, special designs of joints
are necessary. To supply this need, the
Pittsburg Valve Foundry & Construction

hydrostatic pressure, to insure that all
joints were tight. This remarkable sepa
rator was furnished by the Greenaway Co.

Pittsburg Valve Foundry 8: Construction

Another interesting installation has been
made for the Cadillac Automobile Co. of

device and main switch, as it automatically

opens the circuit on overload or short cir
cuit, and can be operated by hand to dis

connect the car from the trolley circuit. It
is intended to be installed over the motor
man’s head, in the place usually occupied
by the canopy switch, but may be placed
elsewhere, if desired.
It can be quickly
closed, thus avoiding the inconvenience and
delay incident to replacing a fuse.

This circuit breaker is intended for di
rect-current use, and is made for capaci

ties of 60. 100, 150 and 200 amperes, with
a range from 90 to 225 per cent of normal
rating. The mechanism is mounted on a

cast-iron base and enclosed by a pressed
metal cover. The handle for resetting pro
jects conveniently from the side of the case
and the plunger for tripping by hand ex
tends through the cover and is provided

with a composition handle.
Surrounding the are when it is broken
is a powerful magnetic ﬁeld, which effec
. tually opens the circuit

severe conditions.

under the most

The contacts on which

the arc occurs are surrounded by a shield

of insulating and arc-resisting material.
which prevents the are from being com
municated to any other part of the breaker.
The contact is made up of copper strips

of balanced expansion joint is shown in
Fig. 2. This is arranged with a slip joint
between the central section and the U
branch and is arranged so that steam will
pass out of the side opening in the central
part of the joint into the side channel and
around to the outlet.

In this arrangement

there is no tendency for the steam pressure

separated by spaces, each acting independ
ently of the others, and in this way a slight
irregularity or burr will affect the individ
ual strip only, without disturbing the other
strips, as would be the case in a brush
made in the usual way, with laminations
without spaces. An auxiliary contact at
the end of the switch lever, which can
easily be removed and replaced by a new

one, serves as an arcing tip. A feature of
this breaker is the accessibility when the
cover is removed.'

CREENAWAY

RECEIVER

SEPARATOR

OF

PLATE

STEEL.

Detroit, Mich, in which the separator is
used for taking the moisture out of com
pressed air, a process which has been found
extremely difﬁcult of accomplishment. The

compressed air is used in the driving of
pneumatic tools and the moisture was found
to make trouble in the valve mechanism.
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DIRECTORY OF ENGINEERING SO
CIETIES.
A-LIERICAN BOILER MANUFACTURERS’ Asso
CIATION.
Secy., J. D. Farasey, Forest street and
Eric Railway, Cleveland, 0.
AMERICAN INSTITUTE OF ELECTRICAL ENGI
NEERS.
Secy., R. W. Pope, 95 Liberty street,
New York City.
AMERICAN ORDER OF STEAM ENGINEERS. _
Supreme Corr. Eng, C. Leng, 306 Lip
pincott Bldg, Philadelphia, Pa.
AMERICAN RAILWAY MECHANICAL AND ELEC
TRICAL ASSOCIATION.
Secy., Walter Mower,
avenue, Detroit, Mich.

I2

Woodward

AMERICAN SOCIETY OF HEATING AND VENTI
LATING ENGINEERS.
AMERICAN SOCIETY or MECHANICAL ENGI
NEERS.
Secy., W. M. Mackay, P. O. Box I818,
New York City.
AMERICAN SOCIETY OF MECHANICAL ENGI
NEERS.
Secy., Prof. F. R. Hutton, 12 West 3Ist
street, New York City.

554 Bloor street, W.

CANADIAN ELECTRICAL ASSOCIATION.
Secy., C. H. Mortimer, Toronto, Ont.
ENGINE BUILDERS’ ASSOCIATION.
Secy., J. I. Lyle, 39 Cortland street, New
York City.

ex-Mayor E. W. Caldwell presided as
toastmaster. Two hundred persons were
seated at the banquet and after the serious
part of the evening’s work was ﬁnished
toasts were replied to by R. G. Sears of
Sioux City, John D. Stewart of Des
Moines, O. G. Moore of the Sioux City
Commercial Club and L. D. Wright, past
president.
ON JUNE 21 a meeting was held of the

Brooklyn, N. Y., Association No. 48, N. A.
S. E., and oﬂicers were elected as follows,
after a strong contest:
President, James
T. Barber; vice-president, David H. Crown;

recording and corresponding secretary, W.
F. Strachen; ﬁnancial secretary, Harry
Ryan; treasurer. Joseph Gelshion; conduc—
tor, George F. Brown; doorkeeper, W. P.
York; delegates to Louisville, T. H. Cole,

“I. F. Strachen and Charles B. Gilder
sleeve.
_

_

ASSOCIATION OF EDISON ILLU‘MINATING Com
PANIES.
Secy., W. H. Johnson, Philadelphia, Pa.
CANADIAN ASSOCIATION OF STATIONARY EN
GINEERS.
Secy., W. Inglis, Toronto, Ont., Can.,

,

ENGINEERING ASSOCIATION OF THE SOUTH.
Secy., R. L. Lund, Nashville, Tenn.
INTERNATIONAL UNION OF STEAM ENGI
NEERS.
Next convention, Toronto, Can., Sept.
11-16, 1905.

CANADIAN
ELECTRICAL
ASSOCIATION
held its annual meeting in Montreal
recently, attended by about 200 dele
gates.

Papers were

read on transform

ers by R. T. McKeen, Selection and Main
tenance of Service Meters by William
Bradshaw, Incandescent Lamps by A. R.
Lambe, Operation of Alternators in Paral
lel by A. L. Mudge, Induction Motors by H.
A. Burson, Heating of EnCIOSed Conduc
tors by Prof. R. B. Owens. During the
meeting a visit was-paid to the works of the
Allis-Chalmers-Bullock Limited at Rocks
ﬁeld, where luncheon was served and the

large machinery now in the course of con

Secy., R. A. McKee, Masonic Temple,
Peoria, Ill.

MASTER STEAM BOILER MARERS’ ASSOCIA»
TION.
Secy., George M. Clark, I377 North Ma
plewood avenue, Chicago, Ill.
NATIONAL ASSOCIATION OF STATIONARY EN
GINEERS.
Next convention, Louisville, Ky., July

31-Aug- 4, 1905

struction for the Montreal Street Railway,
the Southern Light Power Co. of Toronto

and the C. P. R. Hotel at Winnipeg was in
spected.

FIFTH ANNUAL STATE CONVENTION OF THE
WISCONSIN STATE ASSOCIATION or
STATIONARY ENGINEERS.

Onto SOCIETY OF MECHANICAL, ELECTRICAL
AND STEAM ENGINEERS.
Secy., Corvin J. Miller, 620 Shorb street.
Canton, 0.

WESTERN SOCIETY OF ENGINEERS.
Secy.,J. H. VVarder, I737 MonadnOCk
Block, Chicago, Ill.

ENGINEERING SOCIETY NOTES.
AT
MEETING

THE
of

IOWA
the

STATE
N.

A.

ASSOCIATION
S.

E.,

At 9 o'clock Saturday morning, June
17, the convention was called to order by

held

in Sioux City, Iowa, on the 16th of June,
over 150 engineers were present, of which
about ﬁfty were delegates. In the morning.
visits were made to the big power plants of
the city, notably those of the Cudahy pack
ing plant, the Sioux City brewery, the Ar
mour plant and others, and in the afternoon
reports of committees were received and

oﬁicers elected. It was arranged that next
year the meeting shall be held at Daven—
port in order to co-operate with the Illinois

State Association, which meets at Moline.
State License was the subject of a pro
longed and enthusiastic discussion. An ad
dress of welcome was made by Mayor R.
G. Sears and was replied to by C. Bailey, of
Des Moines. State President L. D. Wright
delivered his annual address and after the
business session the meeting was ad
'journed. In the evening a reception was
held in the lobby of the Garretson Hotel,

followed by a banquet at 8 o’clock at which

urer, Anton Pfaller, Milwaukee;past presi

dent, John A. Wickert, Milwaukee; con
ductor, A. Adams, Green Bay; doorkeeper,

J. H. Optenberg, Sheboygan. An invitation
to hold the state convention of 1906 in
Manitowoc was accepted, and the conven

tion adjourned until evening.

At the even

ing session, Storm Bull, professor of steam

engineering, University of \Visconsin, ad
dressed the convention on steam engineer
ing, and J. T. Corbett, of J. T. Ryerson &
Son, of Chicago, gave an illustrated lecture
on steam boilers.

Professor J. G. D. Mack,

of the University of Wisconsin, spoke on
"Machine Design." The lecturers were all
interesting and instructive to the delegates.
During the business sessions of the con
vention, the ladies' committee escorted the
visiting guests to points of interest in and
about the city of Madison, and in the even
ing the ladies were treated to a steamboat
excursion on beautiful Lake Monona, re
turning at 9 :30.
‘
Among the supply men present with
exhibits were:
W. L. Buss, with the Chapman Valve
Co., showing an exhibit of standard, me
dium and extra heavy valves.
HERSEY MFG. Co., South Boston, Mass,
manufacturers of sugar soap, malting ma
chinery and water meters, represented by
Paul H. Hamilton.
H. W. JONES-MANVILLE Co., represented
by Paul L. Grifﬁths, with a display show
ing the products of the company, from the
crude asbestos to the ﬁnished product.
JENKINS BROTHERS, represented by B.

W. Darling, with an exhibit consisting of
Jenkins’ 96 packing, gaskets, pump valves,
tubing, etc.
GARLOCK PACKING Co., represented by
Charles Owen, who had an exhibit of the
CRANDALL PACKING Co., represented by

M. V. Burlingame, with a full line of pack

Peter Gauer in the rooms of the Forty
Thousand Club, Opera House block, Madi

ing.

son, Wis.

DEARBORN DRUG 8: CHEMICAL Co., repre
sented by Elborn T. Ward, who tried to
convince the local arrangement committee
that Dearborn boiler compound would puri
fy the water Of Lake Monona so that there
would be absolutely no danger from drink

Mayor W. D. Curtis was then

introduced and welcomed the delegates and

visiting engineers and ladies to the city of
Madison, State President I. H. Crowford

——‘-0>———-—

secretary, Fred A. Bloom, Racine; treas

goods made by the company.

Secy., Frank W. Raven, I40 Dearborn
street, Chicago, Ill.
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of Oshkosh responding in behalf of the
Wisconsin N. A. S. E. J. H. Optenberg
of Sheboygan was then introduced and
addressed the delegates and visitors, setting
forth the aims and object of the N. A. S.
E. National President C. F. Wilson of
Milwaukee then addressed the meeting on
the good that was being accomplished by
holding

these

state

conventions,

ing it.
THOMAS KANE, representative

of

the

Standard Oil Co., was present at the
convention and reunion. to discuss the
merits of Capital engines and Renown cyl
inder oils.

thereby

calling the attention of the public to the
order and its aims and objects.

At 10 o’clock, State President Crowford
took the chair and announced the various
committees, with instructions to be ready

to report at 2 o’clock, and then adjourned
the convention, to accept an invitation to
visit and inspect the shops of the Northern
Electrical Manufacturing Co., for which
trip street cars were in waiting, at 10:30.
In the afternoon, the convention was again
called to order to receive the reports of the

Sunday morning, the local committees
and delegates met all excursion trains, and
escorted the visitors to the convention
headquarters, and by noon there were
nearly 1,000 engineers and visitors from
throughout the state at the convention
city. The reunion on Sunday was held at
Esther Beach, and was attended by large
delegations of engineers and friends from
Milwaukee, Waukesha, Racine, Sheboygan,
Oshkosh and Manitowoc.
F. A. D.
+

various committees, transact

the business

that was brought before it, and elect the
following state officers for the ensuing year:
President, I. H. Crowford, Oshkosh; vice
president, Martin O'Connor, Milwaukee;

IT IS REPORTED by a German paper that
the Russian government is using railroad
ties made of leather to determine their
practicability.
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OF PERSONAL INTEREST.
FRANK C. RANDALL has resigned the
position of vice-president and general man
ager of the National Electric Co., which
he has held since the early part of 1904
and joined the Allis-Chalmers Co. as dis
trict manager for the district of New York
with headquarters in New York City.
Mr. Randall has been closely identiﬁed
for years with the street railway supply
interests and belongs in Boston, where he
began his business career in the ofﬁce of
his father who was an importer of special
grades of iron and steel. After gaining a
couple of

years’

experience

under his

father’s eye he took up railroading, be
coming ﬁrst the Performance of Engines
clerk and later chief clerk of the motive
department for all divisions west of Willi
mantic of the New York and New Eng
land Railroad. He was afterwards chief
clerk of

Boston

the motive

and

department of

the

Lowell Road and held this

ENGINEER.

Farrell will be located at Lebanon, having

entirecharge of the plant at that place.
HAROLD

U.

\VALLACE,

son

of

John

F. Wallace, who has just resigned the chief

engineership of the Panama Canal Com—
mission, has accepted the third vice-presi
dency of I. G. \Vhite 81 C0. Mr. \Vallace
resigns as chief engineer of the Illinois
Central Railroad to accept this position.
He has been connected with that road
since 1894 and since 1902 has been its chief
engineer.
Among other important work carried

JULY 15, 1905.

chain pipe wrenches, vises, lathe dogs, eye
bolts and other specialties shown in the
company’s catalog will be kept on hand and
ready for immediate shipment. The com
pany cordially invites its friends to call and
examine the stock, and suggests that all
correspondence and orders from the middle
West be forwarded to the Chicago branch.

out for the Illinois Central Railroad by Mr.

C. H. WHEELER CONDENSER & PUMP
Co.
of
Philadelphia
announces
the
opening of a branch office at 184 Washing
ton St., Chicago. C. A. Street is manager
of the ofﬁce and the telephone number is
Main 1756.

Wallace was the lake front improvement
work at Chicago. This work included the

ALLIS-CHALMERS Co. has begun the
extensions to its already large works at

depression and reconstruction of 20 miles

\Vest Allis, Milwaukee.

of main lines and yard tracks.

acting as supervising engineers and mana

W'. A. STADELMAN, who has been in
charge of the eastern office of The VVell
man-Seaver—Morgan Co. at 42 Broadway,
New York City, has been appointed general

taking has been awarded to James Stewart
8: Co. of Pittsburg. The American Bridge
Co. of New York has secured the contract

The contract for

gers of construction for the entire under

with

for the structural steel, erected in place, for

headquarters at Cleveland, Ohio, taking ef
fect July 1.
Fred Stadelman has been appointed as
sistant manager of the New York ofﬁce of
The \Vellman—Seaver-Morgan C0.
Harry V. Croll, for the past 8 years with
the E. P. Allis Co. and its successors, Al
lis-Chalmers Co., has resigned and accepted

three of the new buildings, a contract
which calls for approximately 6,800 tons of
steel. The Riter-Conley Mfg. Co. of Pitts
burg has been awarded the contract for the

sales

agent of

the

same company,

a position with The Wellman-Seaver-Mor

gan Co., of Cleveland, Ohio.

structural steel, erected in place, for the
foundry and pattern storage buildings and

erecting shops, comprising approximately
4,000 tons of steel.

All the structural steel for the new Al
lis-Chalmers works is to be delivered and
erected within 23 weeks from the date of

the signing of the contract, and the com
NEWS NOTES.
THE BROOKLYN HEIGHTS RAILROAD
Co. has recently closed contracts with
the
Westinghouse
Companies,
Pitts

pany expects to occupy its new works by or

before next March. Some idea of the size
of the works when extended will be af
forded by the fact that the company's pres

ent ﬂoor space at West Allis, Milwaukee,
burg, Pa., for two 7,500-kilowatt turbine

FRANK C. RANDALL.

position until the consolidation of the road
with the Boston and Maine Railroad.
He then entered the shops of the Tripp
Manufacturing Co., became expert in the
manufacture of electric railway car trucks
and rose ﬁrst to the place of foreman and
later to that of superintendent of the
works. He left this position to become
eastern sales agent for the J. G. Brill Co.
and was later transferred to the west with
headquarters in Chicago. Six years later
he accepted the position of eastern sales
agent for the Christensen Engineering _Co.
and later became general sales agent for
that company and its successor, the Na

tional Electric Co. He then became vice
president and general manager.
Mr. Randall brings to the Allis-Chal
mers Co. a most valuable knowledge of
how to secure business and of the organ
ization of a selling force and his special
acquaintance in the electric railway ﬁeld
must prove of great value in advancing the
interests of the electrical branch of the
Allis-Chalmers business.
W. E. FARRELL, for many years man
ager of the Bridsboro Steel Foundry &'Ma
chine Co., announces that he has severed
his connection with that company to accept

the viCe-presidency of M. H. Treadwell &
C0. of Myrestown and Lebanon, Pa. Mr.

type generating units for extending their
present power house equipment in Brook
lyn. These units will be the largest gener~
ating units of the turbine type in the world.
With a guaranteed overload capacity of 50
per cent above rating, the turbines will be
capable of developing 16,000 brake horse
power and about 10,500 brake horsepower
on normal load. The turbines will operate

has a total area of 652,000 square feet, and
with the new extensions will add 861,000

square feet, making the total capacity at the
West Allis works of 1,513,000 square feet

of ﬂoor space. The plant will afford em
ployment for 11,000 persons, and with the
other works of the company in Milwaukee,
Chicago, Cincinnati and Scranton it will
bring up the total number employed to
18,000 persons.

on dry steam at 175 pounds pressure and a

vacuum of about 28 inches. Three-phase,
25-cycle current will be generated directly

+

NEW BOOKS AND CATALOGS.

at 11,000 volts for distribution to the line.

KENNICOTT WATER SOFTENER C0. is
erecting a plant at Chicago Heights, 11]., to
replace its present plant on Thirty-ﬁfth
street, Chicago. The new plant will include
a general plate and structural shop, a ma
chine shop and a two-story ofﬁce building.

I The main building will have an up‘to-date
boiler shop equipment of punches, riveting
machines and a 7V1-ton traveling crane,
built by the Northern Engineering \Vorks,
of Detroit.

All buildings will be of steel

construction with brick walls and tile roof
and a storage yard with overhead crane
will be provided for the handling of plates
and structural steel shapes. The company
hopes to be in its new plant by the ﬁrst of
September and expects to enter the ﬁeld
of boiler manufacturing in connection with
its water softening system.
J. H. WILLIAMS & Co., 150 Hamilton
Ave. and Richards St., Brooklyn, N. Y.,
has opened a branch store at 18 South
Clinton St., Chicago, where a complete
stock of drop-forged wrenches, Vulcan

PRACTICAL PERSPECTIVE, by Frank Rich
ards and Fred H. Colvin. Derry-Collard
Co., New York, 1905. Price for the book
and two pads of Isometric Paper, $1.
This book takes up the principles of iso
metric perspective and shows how this
class of drawing can be used to advantage
in shop assemblages and for making clear
the construction of complicated parts of
machinery. The chapter on the use of iso
metric paper shows how to utilize this con
venient aid to a perspective drawing in
the making of sketches of machine details,

and illustrates by a large number of ex
amples the method to be used. In this
kind of work it is possible on a perspective
drawing to have the dimensions of an arti
cle shown to scale and the dimension lines
put on while giving, at,the same time, a
view of the article as it appears in com
pleted form. The method is one which
will prove of especial assistance in the con
struction of one-time jobs and for erection
drawings where the work must be done by
comparatively unskilled labor.
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THE NEW PLANT OF THE LOUISVILLE AND NASHVILLE R. R. CO., AT SOUTH
LOUISVILLE, KY.
IN the course of development of the
Louisville & Nashville System it was
found that the shop facilities available
had become entirely inadequate, and the es
tablishment of a new plant for repair and
construction of cars and locomotives was
necessary. The fundamental principle on
which the design and construction of the
works has been carried out is that build

gives a long stretch of large buildings, and
to one side of the buildings, about the mid

dle of this stretch, is located the power
house.

able that in all places the wiring for mo
tors and the piping for steam or com—
pressed air are so located that they can be
seen only by careful observation. In the

II“,
I n11

ings, arrangement and equipment shall be
such as to produce the greatest possible

convenience in handling the work without
regard to whether they are such as prece
dent has established for such purposes or
not. \Vhenever a question has arisen be
tween having the best possible machinery
or the best possible arrangement of it, and

a saving of cost, the best arrangement has
been chosen.
These facts make the plant of particular
interest as a whole, and the fact that they

plant is so large as to require a special cen
tral station to supply it with power makes

it of particular interest to engineers.
It is impossible to give an adequate de
scription of the entire plant, but the views
of the shops, Fig. 3, will give an idea of the
size and of the amount of power which

must necessarily be furnished for running
the machinery.

The different departments

“(HE ENGINEER

are a freight car repair shop, a freight car
construction shop. a planing and wood
working mill, a paint shop, passenger car

shop, locomotive and boiler shop, foundry
and a warehouse building, in which are lo
cated the general ofﬁces. In general ar
rangement the shops are placed on the two

FIG. 2. AIR COMPRESSORS.

Power is transmitted to electric motors
located in the various shops which drive

greater part of the plant the wires are car
ried in conduit, but in some cases are car

through short sections of shafting from

ried on insulators.
Wherever they will be useful, overhead

traveling cranes are installed, which were
furnished by Niles-Bement-Pond Co., Phil
adelphia, and are controlled by the Niles

Westinghouse system of crane control, m0
tors being furnished by the General Elec
tric Co. These cranes are of various ca
pacities, according to the work which they

have to do. The one in the locomotive
shop is capable of picking up the largest
part of a modern express locomotive of 100
tons weight and carrying it anywhere that
may be required. All wiring and piping
for steam and compressed air is carried in
a tunnel under ground to the shops, where
THE ENGINEER

it is distributed by means of overhead con
struction.
In the power house proper are located
FIG.

I.

GENERATING UNITS IN THE ENGINE ROOM.

all generating and air compressor units and
the pumping machinery for both ﬁre and
sides of a sunken roadway, on which is a

which the tools are belted, or, in the case

ordinary use.

traverse table for transferring cars or loco—
motives from one stall to another. This

of the larger pieces of machinery, drive in
dividual machines. It is particularly notice

by I40 feet, is divided by brick partitions
into two parts, Fig. 4, one of which con

The building, which is II!)

.),"Z!‘l‘_-“1)
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tains boilers, storage pockets and convey
ing machinery, and the other the engines,
compressors and pumps. No condensers

excess

will

not

pay

for

501

Fig. 6, steam being taken through ports in
the head end of the cylinder, which in the
oscillation of the cylinder about an axis are

r10. 4.

are used, as the steam is practically all
taken care of by the heating system and
the lumber drying kilns, and any occasional

ENGINEER.

is by means of a throtling governor in the
steam pipe. The arrangement of stokers in
thc furnaces is shown in Fig. 7.

SECTION OF THE P0\\'ER HOUSE.

brought to
steam and

register alternately with
exhaust openings from

the
the

Each stoker has 67.5 square feet of ac

tive grate surface designed to burn bitumi

condensation.

\Vhile, with the exception of the ﬁre pump.
no apparatus has been installed which is not
continually in use, the station has been so
planned that there are two methods of
furnishing steam or exhausting it from
each unit installed, so that no possible acci
dent to piping or equipment can cause a
shut-down.
BOILER ROOM.
Here are installed eight Stirling boilers
of 305 horsepower each, six of them being

equipped with Green traveling link grates;
two of these, as well as the remaining two

of the eight, are arranged for the burning
of shavings from the wood-working shops.
These shavings are fed directly upon the
grate by means of a blower system, which
draws them from the shops and carries

them through overhead galvanized iron
pipes to the boilers without handling. as
seen in Fig. 5.
For supplying power to the stokers, a

shaft is supported on brackets attached to
the boiler front. On this shaft are located
eccentrics, one for each stoker, and each
eccentric drives by means of a vertical rod

a ratchet wheel, which is geared to the for
ward shaft of the stoker mechanismv The
overhead shaft is driven by a 6-horsepower
Kriebel oscillating engine by means of a 5
inch belt.
This engine is of the oscillating type,

THE [HSH‘F'

FIG. 5.

VIEW IN THE BOILER ROOM.

steam chest in the top of the engine frame.
This construction reduces the number of
parts to a minimum and gives the greatest
possible simplicity of operation. Governing

nous slack.

Two of the boilers are, how

ever, arranged to take care of shavings and
sawdust from the planing mill, and are
therefore provided with a pair of 6 by 12
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inch spouts, which enter the furnace just
above the rear of the igniting arch, as indi

Aucusr I, I905.

ENGINEER.

in the ash pit.
This brick dampering sys
tem is very complete.

In conjunction with the ash pit roof and

cated in Fig. 7.

brick damper there is a system of sheet
iron dampers, between the chains, carrying

the dampering effect from a point just
above the brick‘damper to a point just be
low the nose of the bridge wall overhang.
This effectively prevents any air from pass
ing up back of the grate, forcing it to pass

through the fuel bed.
A special feature of the Green system
is the igniting arch seen in Fig. 7, extend
ing the full width of the furnace and in
suring ignition and combustion for the full
width.

FIG. 6.

shown in Fig. 8, which deliver it through
crushers to the conveyor.

In order to receive coal from these
chutes the conveyor passes downward into
a pit as' seen in Fig. 16, in which is located

a feeder and crushing device, From this
pit it passes vertically to the roof of the
boiler house and then runs horizontally the
length of the building to the far end, where
the driving machinery is located. From the
driving mechanism,

the

conveyor

drops

vertically to the basement and then is car
ried along the basement ﬂoor in front of
the boilers to receive the ashes which
drop from the ash pit.
For driving the conveyor, an electric

SECTION OF KRIEBEL OSCILLATING EN
CINE.

/ ,
Upon reaching the back end of the
grate, the ashes fall over the tail and ac
cumulate in a pit which has as a roof a 5
inch concrete slab. These ashes are then
raked out through a pit door into the ash
conveyor through the spout seen in Fig. 7

FIG. 7.

SETTING

0F BOILERS

CONVEYING SYSTEM.
When using coal the stokers are fed
from

the

overhead

storage

pockets

by

AND

STOKERS.

motor is provided driving

a

three-gear

chain, the fourth axle carrying the sprocket
wheels, which drive the bucket chain. The

conveyor is of the “Peck Overlapping Piv
oted Bucket” type, which has the buckets
attached to extensions of the chain links
so that they move on a different radius
from the chain proper, and thus in passing
around the corners separate to an extent
which allows them to reverse their position
without interference between the overlap
ping edges. On horizontal runs, the edges
overlap and form practically a continuous
trough into which material is fed without
spilling. Discharge is eﬁ'ected by means
of a dumping device which acts on the
dumping blocks on the ends of the buckets.
This dumping device may be either ﬁxed
in one position, or a movable carriage which
can dump at any position on a horizontal
run.

The conveyor installed in the L. 8:

N. plant has a capacity of 40 tons an hour
at a travel of 40 feet a minute. The entire
conveying system was installed by the Link
Belt Machinery Co., of Chicago.
BOILER PIPING.
FIG. 8.

ASH CHUTES AND CONVEYORS.

and taken to cars outside the building.
The concrete slab above the ash pit
serves, in conjunction with a brick damper,

to shut off the cold air at the back end of
the grate and serves also as a ﬂoor to catch
the unconsumed coal which drops through
the gate, thus preventing it from being lost

means of chutes seen in Fig. 5.

These

storage pockets are of steel and concrete
construction and are capable of holding I,
093 tons, which is suﬁicient to last the

plant for 3 weeks. Coal is brought to one
end of the power house in ﬂat cars and is
thrown by hand into steel curved chutes,

The arrangement of steam piping in the
boiler room is as shown in Figs. I7 and
18. The use of a large and a small main
which are connected in parallel gives in
surance against possible interruption, takes
care of expansion strains and allows of the
use of smaller pipe than would have been
necessary if a single header had been used.
It also keeps the piping always warm,
which does away to a large extent with

Avousr I, 1905.
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expansion and contraction and avoids the
necessity of ever cutting into the system
cold

headers,

which

will

cause

a

large

amount of condensation and difficulty with
water in the engine cylinders until the
headers have become warmed to the tem
perature of the steam.
In order to avoid ﬂuctuation in the

ENGINEER.
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boilers, two Vigilant feed-water regulators,

cylinders of an engine, Fig. 9, and are of

manufactured by the Chaplin-Fulton Mfg.
Co., of Pittsburg, have been installed.
These regulate the action of the boiler feed

the standard Bullock construction, furnish
ing 1,400 amperes at from 240 to 250 volts,

being

over-compound in this proportion.

water level in the Cochrane feed heater,

which always results from the use of a
feed-water regulator where the load is
variable, a receiver tank has been placed
in one corner of the boiler room. Drips
from the steam piping, returns from the
heating system and warm water from every
source

is

collected

into

this

receiver,

from
which
the boiler feed pump_
takes its supply.
In the yard out
side the boiler house is located a
hot well, which takes the discharge of
the cooling water from the air compressor
and a Reilly pump is installed to supply to
the receiving tank from this hot well any
water needed to make good the leakage or
waste from the system.
From the receiver tank the water ﬂows
to the Cochrane open heater by gravity and
from this heater is drawn by the Laidlaw—
Dunn-Gordon boiler feed pumps. Located
beneath the boiler room ﬂoor are two of
these pumps, each 16 and 8 by 10 inches of
the duplex, outside-packed, plunger'ltgl
tern. Between the feed pump suction
d
the feed-water heater is located a reservoir
tank for the purpose of furnishing a sup
ply on which the boiler pumps may draw in
case of sudden emergency. The feed-water
heater is of 2,000-horsepower capacity.
made by the Harrison Safety Boiler \Vorks.
of Philadelphia, and has ample volume for

me. 9.

PLAN OF GENERATING UNITS.

ordinary conditions, but under a sudden ex

traordinary demand for water it has been
found that the heater is sometimes emptied
of water, and steam is taken into the suc

pumps and thus insure the maintaining of
the water line at a constant level.

tion of the boiler feed pumps, hence the in
troduction of the reservoir between heater
and pump. This reservoir tank is 4 feet in

ENGINES.
Three generating units are installed,
Fig. I, consisting of Buckeye cross-com

The engines are provided with tail rods on
the low-pressure cylinders to carry the
weight of pistons, and each cylinder is pro
vided with a governor, but the two govern

ors are tied together by a cross rod below
the surface of the main engine shaft. The
arrangement is shown in Fig. 10. Links A,
which connect the two arms, are adjustable
by right and left-hand threads so that the
two governors can be made to work exact—

ly together. This arrangement was adopt—
ed because the Buckeye Engine Co., of Sa
lem, Ohio, which manufactures these en¢
gines, found that on cross-compound en

gines driving alternating-current genera
tors which were run in parallel there is a
tendency for the engine to throw its alter—
nator out of synchronism if the low-pres
sure governor is allowed to act independ
ently of the high-pressure. A fixed cutoﬁ
for the low-pressure cylinder in case of a
widely varying load does not give good
economy, hence the device here shown was
adopted, and the company states that it has

given entire satisfaction.
The tie rod B serves simply to connect
the governors, so that if one of them tries

to move farther than the other it must, by
means of links A, cranks C and rod B,
take its companion with it; hence, if the
FlG.

[0.

ARRANGEMENT OF BUCKEYE

diameter and 10 feet high, and has been
found of ample size for the purpose for
which it is used.
To regulate the height of water in the

CROSS—CONNECTED GOVERNOR.

pound engines, 18% and 32% inches diame

ter by 2l-ineh stroke, driving Bullock gen
erators. The generators are mounted di
rect on the main shaft between the two

luv-pressure governor creates _'any dis
turbance, the effect will be noticed through
an increase or decrease of speed. This
connection of the governors is the only spe
cial feature of these engines, which have
piston valves with regular piston rings and

504

THE

inside riding-cutoff valves, also of the pis
ton type.

One device which is of interest is the
combined telescopic crosshead oiler and
indicator motion, which is attached to both

AL'cL'sr l, 1905.
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crete being laid in arches between I beams.

GENERATORS.
These are of 350~kilowatts capacity, of
the Bullock Type I. direct driven. The
pole pieces are built of laminated sheet

winding is made up of formed bars insu
lated in the slots and held in place by hard
wood wedges, driven into notches in the
armature teeth.
One special feature is the brush-oscillat
ing device, in which the brushes are car

ried on the usual ring rigging, which is
placed in what appear to be the usual
grooved bearing wheels. These wheels are,
however, slowly revolved by a belted gear
and oscillating clutches, and as they make a
revolution are forced along their axes by a
cam until they have moved about % inch.
When the end of the cam is reached, it lets
go and springs return the wheels to their

former places.

By this process, which is

continually
repeated,
the
brushes
are
-moved across the commutator and are thus
prevented from wearing grooves, so that
both brushes and commutator are kept

smooth and free from dust and dirt.
Brushes are of the reaction type, the ten
sion being changed merely by shifting a
spring from notch to notch.
AIR COMPRESSORS.
Two compressors, Fig. 2, are installed,
made by the Ingersoll~Sergeant Drill Co.,
and having engine cylinders and also air
cylinders 18 and 24 by 21 inches. These
compressors are of the two-stage type, hav
ing the engine cylinders and air cylinders
mounted on the same rod and with the
suction for the low-pressure air cylinder

taken in through the tail rod which sup
ports the compressor piston.
FlG.

II.

CROSSHEAD

OILER

cylinders of each engine. This is shown in
Fig. 11. A telescopic rod has one end fast
ened by a spring clip to the crosshead and
moves with it back and forth. The other
portion of the telescope extends upward to

AND

They deliver

air at 125 pounds in the engine room,
which is reduced in the piping system to
100 pounds, at which pressure it is supplied

REDUCING MOTION.

steel, thoroughly annealed and bolted to
the magnetic ﬁeld ring. By cutting back
the edge of each sheet for half its length,
the face of the pole piece presents to the
armature a reduced cr0ss section of metal,

to the shops.
In this system, no reservoirs or receiv

ers are used for the compressed air, as the
volume of the 1,000 feet of 10-inch pipe is
found to be sufficient to steady all pulsa

a rock shaft, on the other end of which is
carried a lever, which lever in turn, by
means of a Scotch yoke device, drives a

sliding rod, to which the indicator cord is
to be attached.
The governor is of the regular Buckeye
type, which is known as the progenitor of
the numerous different styles of centrifugal
shaft governors now on the market.

The

engines are distinguished by heavy and
substantial construction, which results in
quiet running, great durability and small
repairs.
Some time ago, by one of those acci
dents which will occur in a power house in
spite of the greatest care, one of these en
gines was ﬁlled up with water, with the re
sult of twisting the shaft, doubling up the
connecting rod and throwing the shaft
somewhat out of true.

It became a ques

tion of how best to get the machinery into
running condition, and Theo.

H.

Curtis,

superintendent of machinery, in consulta
tion with members of his corps, arranged a
planer head to act as a slide and turned up
the shaft in place, driving the engine by
steam admitted to the undamaged side. It
was found possible to maintain a perfectly
steady speed by throttling down the steam
pressure and the engine was thus put into
working condition without removing the
shaft and armature from the bearings.
All foundations for generating units,
pumps and air compressors are entirely of
concrete construction, and the same is used
for the ﬂoor of the power house, the con

FIG.

l2.

I’L'MP ROOM IN THE ENGINE ROOM BASEMENT.

from which the magnetic ﬁeld leaves at
high density. thus preventing distortion of
the ﬁeld.
Armature rings are made from steel
punchings, supported by a cast-iron spider,
which has the ends of the arms dovetailed
into the sheet-iron rings. The armature

tions and provide what storage space is

necessary.

The engines

are

cross-com

pounded and speed is controlled by a throt
tling governor on the high-pressure cylin
der. Air cylinders of the second stage are
cooled by means of a water jacket, the
water passing from these jackets to the hot

Accusr 1, 1905.
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well in the yard outside of the boiler room.
Cooling pipes are also arranged in the re
ceiver between cylinders and the air is
there cooled from 35 to 40 degrees.
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base and is made square up to 60 feet from
the foundation, where the cross section be
comes circular.

the exhaust is used for heating, and it is as

important to protect it from radiation as

The wall is tapered, in scc~

tions 16 feet 5 inches in length, to a thick
ness of 85/3 inches at the top, where ordi
narily in a chimney of this size the thick

i,

ment of the boiler room, there are located

ness would be 7% inches. It is topped with

“n.1”

at the basement level in the engine room
three pumps, two Laidlaw-Dunn-Gordon
and one Snow, Fig. 12. The service pump
for supplying water to the plant has steam

a cast-iron cap and has a ﬁrebrick lining
which is carried on bracket projections from
the inside of the chimney and is built in sec
tions as indicated. This allows for ex
pansion in various parts of the chimney
and also makes it possible to renew any sec

PUMPS.
Besides the boiler pumps in the base

cylinders 12 and 18% inches by 18-inch
stroke, and water cylinders 12 inches in di

4‘

111

a

I

:I

"s, g . J ' .
YHE ENGINEER
FIG. 13.

[If]!'

FRONT VIEW OF SWITCHBOARD.
I

ameter. It is of the duplex compound type.
with steam cylinders in tandem. This pump
is controlled by a Fisher governor to keep
the pressure in the service pipes at the re

quired pressure. The ﬁre pump is 18 and
10 by 12 inches of simple duplex type, and
has a capacity of half a million gallons an
hour.
For furnishing high pressure for use in
hydraulic presses and lifts a special high
pressure pump is installed with cylinders
20 and 4 inches in diameter and 12-inch

stroke, capable of giving 1.50:) pounds pres
sure on the water end when taking steam
at too pounds pressure.

tion of the lining without disturbing the
rest.
In the section AA. it will be noticed that
opposite the opening for the ﬁne, is an
opening in the outer wall of the chimney.
This is a balance opening of the same size
and shape as the opening for the intake and
is provided so that settlement on the two
sides of the chimney shall be equal in

//7
////"
///ﬂ

amount and, therefore, will cause no crack

ing or canting over the chimney. The
balance opening is closed on the outside by
a dummy wall so that a perfectly smooth

surface is presented.
PIPING SYSTEM.

Two vacuum pumps are used on the
heating system for pumping the water from

the return mains, each pump being capable
of handling the entire system.
THE CHIM NEY.

This is built of perforated radial bricks
by the Alphons-Custodis Chimney Con
struction Co., of New York City. The work
was in charge of the Chicago branch. In
this. method of construction the bricks are
specially made for each size of chimney,
and are laid up in sections as indicated in
the drawing Fig. 14. The bricks are made
from special selected clay burned at a high
temperature to render them dense and im
pervious to moisture. On account of the
radial sides and curved ends of the bricks,
they can be laid up with the thinnest pos

sible mortar joints and the perforated form
gives a high compressive strength so that

the bricks can be made large and the num
ber of mortar joints reduced to half that

for ordinary bricks.
In this plant, the chimney is 182 feet
high with a ﬁne 9 feet 6 inches in diameter.

The wall is 40 inches in thickness at the

This system has been so planned that no

pipes are seen above the level of the engine
ﬂoor except the short lengths necessary to
go from' the floor to the cylinders of en
gines and air compressors. From the
steam headers in the boiler room, drop
pipes are taken by long bends to beneath

the level of the engine room ﬂoor and ris
ers are carried up to the high»pressure
cylinders. The headers are well dripped,
so that it was deemed unnecessary to use
separators in the supply lines to the various
engines.

A separate header is connected to

the main header for the supply of the
pumps in the basement, and exhaust from
these pumps is arranged to go to the heat

ing system or to the drying kiln, or to the
atmospheric exhaust, with the exception of
the ﬁre pump, which has its discharge so
arranged that it must always go to atmos
phere and can never be shut off under any
conditions.

Exhaust from the main engines passes
either to the heating system or to the at
mospheric exhaust through the roof of the
station. All piping is well covered, since

FIG. [4.

SECTIONAL VIEWS OF HOLLOW RADIAL
BRICK CHIMNEY.
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the live steam pipe.
trapped,

and

to

The lines are well

carry

05

condensation

Cookson traps are used on the pipe lines,
Anderson traps on the intermediate receiv
ers between cylinders and McAuley auto
matic traps on the headers. The valves
throughout the system were furnished by

Aucusr 1, 1905.
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bodied in this switchboard, Fig. 13, which
was built by the Western Electric Co. ac
cording to plans and speciﬁcations prepared
by \Vard Barnum, electrical engineer for

supplies all hearings, but it is planned to

install a ﬁltering system with a gravity feed
from an overhead tank for all machinery in
the near future. The cylinders of the en
gines are oiled by Detroit lubricators, a
worm coil being used for condensation on
the

high-pressure

cylinder and

a

the railroad.

with

It consists of nine panels,

all trimmings and instruments,

in

burnished copper, and has been provided

goose
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REAR VIEW OF SWITCHBOARD, SHOWING CONSTRUCTIONS AND CONNECTIONS.

the Crane Co. The exhaust line for heat
ing the buildings is carried through a tun
nel, which runs the length of the works
and has a branch tunnel to each shop.
Through this tunnel, besides the air and
steam pipes, wires are carried, so that all
parts of the piping and wiring are easily

neck on the low-pressure. To facilitate
the handling of parts of machines in the
engine room a 5-ton crane is installed, run
ning on I beams on the sides of the room.

accessible.

The crane was put to severe test during

A Io-inch steam main is car

VRM

-<

The crane is hand driven for run, traverse

and lift, since it is used but occasionally
and would not pay for motor equipment.

with all instruments which could be of use
but with none for show. All instruments
are ﬂush front, and meters for the feeder

circuits are of the same size as those for
the generator and station so that a uniform
appearance is presented.
All current is generated, transmitted
and used at 250 volts, the wiring being in

’

I'L

ﬂ

-.____13

_

_H

.

ASH BIN
COAL

no. 16.

STORAGE

LOGITUDINAL SECTIOAv OF BOILER ROOM, SHOWING CONVEYING MACHINERY.

ried through this tunnel to. supply steam to
the machine shop and to the fan engines,
which are used in some shops for driving
the heating and ventilating fans.
At the present time each engine is oiled
by an oil tank, which is ﬁlled by hand and

the installation of the machinery, as it had
to carry parts of the engines which weighed
IO tons, but it stood the strain without dif

ﬁculty.

I

'
SWITCHBOARD.
Several novel features have been em

stalled for only 4 per cent drop throughout
the system, and lights and motors being
arranged for 220 volts, two-wire. The mo
tors are all installed with a guarantee to
carry 5oiper cent continuous overload, so

that a breakdown is practically unknown.

Aucusr I, 1905.
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Motors about the plant are of Western
Electric and Bullock make, there being al
together over 175 motors of from 5 to 100
horsepower each, aside from the crane mo
tors, which are General Electric.

cross connecting between busbars.

below

this

is

a

2,500-ampere

A dou

ble set of busbars is carried throughout the
entire length of the board, the intention be
ing to use ordinarily the lower set of bars
for the lights and the upper one for power,
although the switches are so arranged that
the connection may be transposed in any

Where

arc lamps are used for lighting the shops,
they are of the inclosed long burning type
and are connected two in series across the
mains.
Beginning at the left-hand side of Fig.
13, on the right of Fig. 15, the switchboard
has three generator panels, each compris
ing at the top a double-pole circuit breaker,
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way desired.

Voltmeter switches are so arranged that
the voltmeter can be used for detecting
grounds on the circuit, as well as for indi
cating voltage of the generators or bus

!

Hammer rheostats are used for controlling
the ﬁelds of the generators and are placed
at a good distance back of the board.
Instruments are all of the illuminated dial
type, with lamps back of the dials, no
lamps being placed on the front of the
board. For each instrument the lamp is
so connected that it will burn when the
circuit to which that instrument is con
nected is in operation, and at no other
time.
Wiring is so arranged that the lines are

1"?
in l‘riiL—tr—‘Y‘EA’
1
till

........ .. l

1‘

L111

"i"

911

ammeter,

still lower a rheostat handle and at the

L

3 x [I 2
‘61?
'1 ll3 [Ill
“~31:3
(a

,

bottom the main switches, which are double
‘
.

throw. To the left of the generator pan»
els are mounted two voltmeters on swing
ing arms used for throwing in a generator,
one voltmeter being connected to the bus~
bars and the other to the generator which
is being brought into service.
Next to the generator panels are the

N

i

two instrument panels; the one at the left

has two totalizing ammeters, one for light
and the other for power, voltmeter switches
for connecting the two swinging-arm volt
meters and, at the bottom, tie switches for

throwing the lights either on high or low
busbars, as may be desired. The second in
strument panel has two recording volt
meters, a 4,000-ampere integrating watt
meter for power circuits and a 2,000-am
pere instrument for the lighting circuits.
The ground detecting devices are placed
upon this totalizing panel. These consist
BOILEP

ROOM

of an instrument switch, one for each bus.

arranged so that readings across the bus
bars and from either bus to ground are
made on the station voltmeter mounted at
the end of the switchboard. On the right
hand end of the board are four feeder pan
els, each of which contains a 2,000-ampere
ammeter for power, a 6oo-ampere amme

ter for lights and the circuit breakers,
which act also as switches for power and
light feeders.
By study of the photograph, Fig. 13, and
the drawing, Fig. 15, it will be seen that all
circuits are furnished with double-pole cir
cit breakers, one circuit breaker being
mounted in each main. These two break
ers can be thrown in independently, but

a.

a

L

FIG. 17.

bars. Recording voltmeters are provided
for both lighting and power circuits and in
tegrating wattmeters likewise, so that the
record of energy used for power and for

lights is kept separate.
One of the distinctive features of this
switchboard consists in the circuit breakers
used for the control of the generators. The
generator circuit breakers are placed at the
top of the board, in accordance with the

\Vestern Electric Co’s standard practice,
and are double pole, double coil.

One coil

.1.
BOILER

BOIL ER

BOILER

‘

a

‘

PLAN OF PIPING AND PLANT.

BOILER

all horizontal and vertical on the board
with the exception of lamp cord connec
tions to the instruments and for these the
slack is all taken up in sections of ﬁber
tube, into which the loose portion is tucked.
All busbars are laminated, of ‘A by 6-inch
bars, with no break, except at the joints,
where they are held together by steel
clamps, as shown on Fig. 15. Instrument
connections are made by means of binding
posts screwed into the busbars, thus giv
ing a solid and permanent connection.
All panels are of red Tennessee marble,
30 inches wide—except the busbar tie
panel, which is 36 inches wide—and 92
inches high, being divided into a lower
panel 72 inches. and an upper panel 20

inches in height.
Extending along the
lower edge of the board is a 4-inch border
of Monson, Maine slate, with dull black
I

H

x

x

I

‘ u!

BASEMENT

I:

I

FLOOR

I

1

x

D

oil ﬁnish. The bottom of the switchboard
is supported upon a channel iron, seen in
Fig. 15, to which the switchboard frame

FIG. 18.

PIPING AT REAR OF BOILERS.

both will be tripped when one is tripped by
means of the connecting shaft which runs
between them on the front of the board.
On all the feeder circuits, circuit breakers

is an overload coil of standard design; the
other coil operates in connection with a
reverse current relay. Either coil will trip
the breaker, so that the generator is pro~

are installed instead of switches, so that, in

tected from reverse current and also over

case of any difﬁculty on a feeder, it alone
will be cut out without affecting the rest of
the system. The double-throw switches on
the generator panels are for the purpose of
connecting the generators to either pair of
busbars, as may be desired, and the set of
tie switches on the bus tie panel is for

load. The reverse current relay is con
tained in a small metal case and is mounted
upon the rear of the switchboard in a place
convenient for inspection.
In the construction of the back of the
board, the same care and thought has been
used as in the front mounting. Cutler

is bolted.
As shown in Fig. 15, an angle-iron
frame is built up to carry the panels, and
another frame is fastened to the wall; be
tween these two run cross braces, which

carry the weight of all busbars, rhcostats
and apparatus, so that the only weight
carried by the panels is that of the in
struments and switches. One point which
shows the care in small details is the stop
ping of the bevel between panels in a
round corner at % inch from the bottom,
so that no pocket for catching dirt is
formed.
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These are controlled by the Bullock
system of multiple voltage, a 35—kilowatt
balancer set being provided. It is inter
esting to note that, as this balancer has

to take care of only variation in current
demand made by motors, the larger the
plant the smaller the balancer required, so

that this 35skilowatt unit is sufﬁcient to
take care of the 700 kilowatts of generator

capacity. The multiple voltage system has
been so often described that it is not nec
essary to take it tip in detail, but it is

suﬁ‘icient to state that the controllers are
so arranged that the armature of a motor
may be thrown by controller connections
onto lines of three different voltages, thus
giving a wide range of speed. The motors
in use are Type N direct current, especially
designed for driving machine tools. They
are built with heavy overload capacity, with
laminated pole pieces, brushes ﬁxed in one
position, and ventilated armature. In the
L. & N. plant, 44 motors are installed, ag
gregating 775 horsepower.

As stated at the beginning of this article,
it has been the effort of Superintendent of
Machinery Theodore H. Curtis to have the

plant and the power station perfect in every
respect, and in this respect he has had
the hearty co-operation of his lieutenants,
W'. A.‘Stearns, assistant master mechanic,
and Ward Barnum, electrical engineer.

The plant certainly shows the care that
has been expended upon it; although Mr.
Curtis has never built a shop before, yet
he has been carefully studying shop con
struction, lay-out and operation

for sev

eral years, and knew what was required for
a modern shop. to handle heavy power by

use of the latest mechanical appliances.
J. Werness, of the L.& N. civil engineer
ing

department.

supervised

the

planning

and erection of all the buildings.
M
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large share being given to an existing com
pany, the Metropolitan Electric Supply Co.,
which possessed strong claims for consid
eration, the Administrative Co. has received
only about three-quarters of its proposed
area, including, however, the whole of the

industrial area in the east end of London.
It is a remarkable feature of the matter
that practically the whole of London is
already supplied with electricity by some
twenty-eight distinct authorities, of which
two-thirds are companies; and all of these
are now to be subjected to competition,

from which they were formerly almost en
tirely free.

As the companies are subject

anxious enough to supply electricity for
power as well as for lighting, they have
conﬁned their eﬁorts mainly to the latter,
and have never offered power at rates low
enough to really encourage the develop
ment of a motor load. On the other hand,
the Administrative County Co. intends to
charge no higher price than 3 cents, and
the normal price is to be 1.5 cents, which

Only two.

however, have

NEW CYLINDER HEAD FOR GAS ENGINES.
Recently the ﬁrm of Bollinckx & C0. in
troduced an improvement in the design of
the heads of gas engine cylinders, which is
shown in the accompanying illustration. In
the ordinary type, the head is bolted to

the cylinder by a ring of bolts K, Fig. I,
situated a long way from the combustion

FIG. I

ORDINARY DESIGN OF CYLINDER HEAD
FOR GAS ENGINE.

FIG. 2.

BOLLINCKX CYLINDER HEAD.

chamber G, upon which falls the pressure
due to the explosion, which tends to open
the joint; the liner B is ﬁxed so that the
parts of the combustion chamber, which is
to expand; hence, many fractures have oc

curred in cylinder head castings.
power houses.

Messrs.

In order to achieve this
Bollinckx, on the other hand, attaches the

result, every possible economy is to be ex

ercised in the construction and working of
the plant. The promoters, who are advised
by C. H. Merz, engineer to the Newcastle
Electric Supply Co., expect to lay down
the generating stations at an inclusive cost

of $42 per kilowatt, a result which is at
present unapproached. The fuel cost per
kilowatt-hour will be 0.22 cent, and the
whole cost of production 0.31 cent.

pay 6 per cent on the capital invested.
During 1903-1904 the total output in the
area under consideration was 159 million,

tant schemes.

ashes. etc.

heated to a high temperature, are not free
is less than the actual cost of production
per kilowatt-hour in most of the London

BY A. H. ALLEN.

MPORTANT developments have taken
place recently in connection with the
supply of electricity in London and
the adjoining districts. No fewer than nine
proposals for the supply of electric power
over large areas of' the city have been
placed before Parliament in the current
session, of which several embodied impor

Thames, so as to secure the utmost econ

omy in the supply of feed and condensing
water, the delivery of coal, discharge of

ous companies and corporations have been

In the year 1910 the company expects
to sell 183 million kilowatt-hours, and to

I

expectations. The generating plant will be
of the turbine type, and the stations will
be erected on the banks of the River

to compulsory purchase after a term of
years by the local authorities, clauses are
being inserted in the new bills with a view
to protecting their interests; but the local
authorities which are running supply un
dertakings of their own receive no such
protection.
It must be admitted that. while the vari

SCIENCE NOTES FROM ENGLAND.

ELECTRIC POW'ER IN LONDON.
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and the promoters anticipate that in 191!

the total output from all sources will be
1,243,700,000 kilowatt~hours.

combustion chamber to the cylinder liner
by a separate ring of bolts K, Fig. 2, which
are close to the point of application of the
force which they have to withstand, and
the outer ring of bolts K is relieved of
most of the load. Further, the liner A
is left free to slide in the cylinder at B,
so that the hottest part of the combustion
chamber can expand freely without causing

distortion of the casting. The shaded parts
of the section represent ribs with which
the end of the combustion chamber is fur
ther supported. The angle shown at 0,
Fig. I, and intended to facilitate expansion
of the metal parts, is done away with in
the new design, thus removing a fertile
source of breakage.

Besides sup
STEAM J'ACKETING.

plying electricity direct to consumers, the
company intends to supply existing com
panies in bulk, at prices which will make

it unwise for the said authorities to gen
erate for themselves except, perhaps, dur
ing the peak of the lighting load; but ob—
viously, from the ﬁgures given above, the

Although the steam engine has been with
us so many years, there are many things

about it concerning which we are still ig
norant,

or

at

least

ill

informed.

The

there is every prospect of their passing into
law.
Of these, the most noteworthy project
is that of the Administrative County of
London and District Electric Power Co.,
whose unwieldy title is probably intended
mainly to indicate at once the scope of the

anything like the whole of the energy re
quired.
It is pointed out that while Boston
(U. S. A.) has 1646 horsepower of con
nections of all kinds per 1,000 of the popu
lation, and Tyneside (the area fed by Mr.
Merz's Newcastle company) has 1228
horsepower per 1,000, London has only 48

powers asked for, and will doubtless be

horsepower connected, and in the indus

eﬁ'ect of steam jacketing is one of
these, and has repeatedly been the
subject of costly and arduous research,
but the subject is far from being
exhausted. The latest investigation in this
regard has been carried out at the Munici
pal School of Technology, Manchester, by
A. L. Mellanby, and the results were com
municated to the Institution of Mechanical
Engineers (England) at its meeting at the
Liege exhibition, in June.
Mr. Mellanby made a great number of

exchanged later for a less lengthy one.
This company has been formed with a
capital of $25.000,000, with powers to bor
row $8,333.ooo in addition, to supply elec
tric energy for motive power over the
whole of London and a large radius out
side the county of London, embracing a
population of 6V; millions. Owing to a

trial area only 25.8 horsepower, per 1,000

observations, under various conditions, on

inhabitants; hence, there is clearly abun

a compound engine of 30:) indicated horse
power, running at the low speed of 60
revolutions a minute.
The best results
were obtained when the whole of the high
pressure and the ends of the low-pressure
cylinders were jacketed, there being no ad
vantage in jackcting the. barrel of the low

been allowed to pass without material mod
iﬁcation by the select committee charged
with their consideration; even these are
by no means out of the woods yet, but

new company does not expect to generate

dant scope for increase in the electricity
supply of the metropolitan area. Naturally,
electrical men in Great Britain are keenly
interested in the revolutionary proposals of
the company, and are speculating on the
possibilities of the company fulﬁlling its

Avocsr I, 1905.
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pressure cylinder. It was found that the
mean effective pressure, referred to the
low-pressure cylinder, might be made much
higher than is customary in practice with
out loss in efﬁciency. Jacketing the high
pressure cylinder reduces the indicated
horsepower of the engine for a given cut
off, while jacketing the low-pressure cylin
der, on the other hand, increases the indi
cated horsepower considerably.
As a rule, the application of the jacket
reduces the amount of steam used by the
engine (including in the latter the steam
used for the jackets). The author con
ﬁrmed Professor Cotterill’s suggestion that
the temperature of the cylinder walls did
not vary so much as that of the steam,

and showed that initial condensation was
far less than was usually supposed; the

ENGINEER.
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A DIFFERENTIAL REDUCING MOTION

that portion of a revolution represented by

nv n. L. GALLUP.

s

N connection with the many kinds of
I

apparatus at the Worcester Polytech
nic Institute, a number of methods of

obtaining indicator diagrams have become
necessary in order to meet the conditions
of the machines to which they were to be
applied.

One method not often seen, has

been used in the case of a Deane rotative
dry-vacuum pump installed in the power
laboratory, by which four indicator dia
grams may be taken simultaneously. Part
of the purpose of these various methods,
it might be said, is to give the students ex
perience with as many different

schemes

for reducing motions as possible.
Reference to the ﬁgure will make clear

3.14l6 11'
It unwinds a length of band equal to
s
2 .r r
—— X2X3.I4I6Xr=-——
3.1416 11
(I
If the gear had not rotated, the hollow
rod would have been drawn to the left an
amount s, hence, the resultant motion of

the rod, which equals the length of the
diagram, is

2 .r r

'

2 r

t _ __ = S (t - _-)
(I

(I ,

By changing the drum D for one of dif
ferent diameter, any length of diagram de
sired can he obtained.
—-——.-.’-_

THE ORGANIZATION OF WORKING
FORCES IN LARGE POWER
HOUSES.
(Concluded)
0754” (74/14/41!”

uv w. r. HANCOCK.
‘ ‘ IE can now take up the other half
of the system, so to speak, or the
0

electrical portion. This part of
the organization is divided into six parts,
as the classiﬁcation page indicates. We
depend on this portion of the labor system
for many important items of operation, the
most important of which are:

G

R

:i——‘:‘j?
o o o o

B
o
O

o

o

o

0

o
D

C

o
o
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First, a uniform pressure at the feeder
terminals throughout the entire system.
Second, the proper and economical load
ing of machinery under the charge of the
division.
Third, the welfare of all electrical ma

chinery, which must be, so far as possible,
always ready for operation.
I may say
that all repairs, except minor ones, in the

REDUCING

jackets had little
high-pressure, but
the low-pressure
part of the steam
indicator diagram,

MOTION

FOR

GETTING

DIAGRAMS FROM A DRY-VACUUM AIR PUMP.

effect upon this in the
a considerable effect in
cylinder.
The greater
unaccounted for by the
which is usually attrib

uted entirely to initial condensation, was

found to be due to leakage past the slide
valve, a result which agrees with the ex
periments of Callendar and Nicolson. The
elimination of a great part of this valve
leakage in Corliss and drop-valve engines,
in which the admission and exhaust valves
are entirely separated, largely accounts for

the operation of the mechanism and also
make evident the fact that there is no
geometrical error in the diagram, :1 point
often passed over as of small importance.
R is a rack fastened rigidly to the frame
of the engine; C is the crosshead, on the
pin of which is mounted the gear G, free
to rotate and meshing with R. D is a
drum fastened to C so that they rotate to
gether. B is a ﬂexible steel band fastened
to a point on the periphery of the drum D
and attached at the other end to the hollow
rod cotmecting with the indicators.

their greater economy as compared with

It will be seen that, as the crosshead

the slide-valve engine.
It is now well known that superheated
steam is far less prone to leakage at joints

moves back and forth, the gear will rotate
about its center and wind or unwind the
ﬂexible band by an amount dependent upon
the ratio of the diameter of the gear to
that of the drum. The springs serve to

and valves than saturated steam, for the

reason that most of the leaking steam
passes through between the valve faces in
the form of water; hence even a moderate
amount of superheat ought to result in
greatly improved economy, and this, in
fact, has been abundantly proved in prac
tice. The author is carrying out a further
series of experiments in which superheated
steam is used, and hopes soon to bring for
ward more evidence as to the true cause of
steam losses and to verify the above state
ments with sufﬁcient data. the accuracy of
which is assured.

take tip the slack in the system.

The length of the diagram produced
may be found as follows: Let C equal the
length of the indicator diagram; s the
stroke of the piston; d the pitch diameter
of the gear; er the diameter of the drum.

With the piston starting from the right
haud end of the travel, the crosshcad goes
a distance equal to s and the gear is turned
by a part of its circumference equal to s
rolling upon the rack. As the whole cir
cumference is 3.1416 d, the gear will turn

division are done by outside parties.
\Vith the stations of today operating
lighting and stationary motors and other
low-tension apparatus, at the same time de
livering alternating current to substations,
there is involved a vast amount of appara

tus, due to the fact that we must have as
much ﬂexibility as possible. \Ve must also
have several ways of attaining the same ob
ject, as to the delivery of current, in order

to safeguard our customers against inter
ruption of service and incidentally preserve
our reputation for being a reliable concern
to deal with.
It follows then that we need in a chief
operator a man who is absolutely reliable,
preferably one who has come up from the
ranks and has long since become acquainted
with the practical side of operation; one
who realizes and instills into the minds of
his assistant and men that one of their
most important duties is so to manipulate

the load with reference to machines to be
operated that all units will be loaded to just
as near the most economical operating point
as it is possible to have them under the ex
isting conditions. He must at all times be
in close touch with the chief engineer, and.
as far as possible, give the steam division
advance notice of his probable demand for
steam units, thereby giving everybody a
chance to be ready, and giving the customer
the opportunity to verify our claim that we
are at all times readv to supply current.
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Above all other thnigs, he must have
and use good judgment in the selection of

conclude to get off the pay roll and identify
himself with some organization or other

his men and the treatment of them, and

which may demand that all of its members

must conduct his division in a manner that
will not only produce satisfactory service

receive the same wages. If he does this, it
is his affair; but we can not afford to pay

Aucusr r, 1905.
him in that direction, then either the or

ganization or the discipline or both are not
correct, and it is absolutely useless for him
to expect to proceed on a successful basis
until his own error, whether caused by neg—

but will be conducive to contentment among

the same price for ignorance and neglect

lect or otherwise, is corrected, and his peo

his men and will Secure for himself their

that we can for ability, aided by push and a
desire for further knowledge.
In making this statement I do not mean
to cast any reflection on a man who may
have less ability than others, but instead to
speak from a purely business point of view,
and I repeat that the chief operator when
hiring men should be particular to move
along the best ones and be still more par—
ticular when he takes in his green work
men to observe to the best of his ability and
satisfy himself thereby of the apparent fu
ture value of the men. This is the proper

ple understand in a thorough manner that
the head of the department is there to direct
its operation.
The head of the department should also
keep in touch with the intentions of his
heads of divisions relative to their hiring of
men, and not only confer with them in a
general way on such matters, but lay down
a rule that men connected in any way with
matters detrimental to the interests of the
corporation should not be hired in any
event. He should include in such a rule a
stipulation that if men of such type get in
side the organization notwithstanding prop
er precaution has been taken, they should
be relieved from further connection with
the department at once and be replaced by
men of a different class.
I have found by some years of experi

conﬁdence and respect, which once secured

and properly held will be a large factor in
maintaining what is as nearly as ‘possible
ideal operation.
He should always follow the system of
hiring new men at the lower end of the line
and moving those who have acquired a de
gree of proﬁciency along to a proper posi‘
tion in accordance with such proﬁciency.
thereby giving them the encouragement of
understanding that the greater their pro
ﬁciency the more valuable their services
will become to the company, up to a certain

method to adopt in order to keep the or

limit in that line of work.

ganization up to standard; that is to say, it
is the proper beginning, and let it extend

ASSISTANT OPERATOR.

down to the end of the line, even to the

This man must be one who can assist
his superior, and to that end he must be
thoroughly familiar with all of the electrical
apparatus in the division. He must be able
to occupy the position of the chief operator
when necessary; in fact, he must be a ﬁrst
class understudy, and must realize the fact,
too, or he wrll lose to some degree the sense

of his responsibility.

He should circulate

among the substations and correct and re

port any irregularity noticed in machines or
operators; in fact, he should keep his supe
rior constantly in touch with such details as
do not come immediately under the notice
of the chief operator, and in cases of
emergency should come at once to the sta

tion and be ready to assist, if needed.
In the placing of his orders with the men
the assistant should also be extremely care
ful, and in matters outside of absolute rou

cleaners. for there are good cleaners and
bad ones, especially on electrical machinery.
STORAGE BATTERY DIVISION.
Of the organization to operate storage
batteries, I wili say that I believe that the
cheapest man to have at the head is one

who is both technical and practical in that
line of work, and that he should be pos
sessed of the same qualiﬁcations as are
necessary in other heads of divisions with
reference to handling men; but there is this
to add, that it is seldom that men will

work in the general line of storage battery
repairs for any considerable length of time,
because such work is not of the sort that
attracts the average man, and they do not
stay long enough to actually show of what
value they might be after a reasonable pe
riod of service

sant with what is to be done, and with our

HEAD or DEPARTMENT.
I have refrained from speaking of the
head of the generating System and his as—
sistant for the reason that it seemed to me

means of communication in these days not

proper to look over what there was in the

much time need be lost in giving notice.

nature of organization and operation that
they were called upon to look after. I now
say that the head of the department has re
sponsibilities as follows:
First—The very important one of the
organization of his department. If that be

tine should plaee no orders without the
consent of his superior; many mistakes are
avoided if every one concerned is conver

\V ATC H OPER ATOR.

Heads of watches should be, and neces

sarily are, men who have come up the line
and who understand all the electrical com—
binations that can be made with machines,
switches and lines throughout the system;
if they are not, they should not occupy that
position, nor should they in any case until
we know by actual experience that they
have the ability stated above.

To these men we accord the highest
wages paid in the division, with the excep

tion of those of the chief operator and his
assistant, and'we make them uniform in all

power stations of the system. By this
method of making men ﬁt the position be
fore they 0ccupy it, we secure the ability
we desire, and after it has been proved be
yond doubt by a previous practical experi
ence.

It is, in my opinion, a serious mis

correct, or as nearly so as conditions will
permit, the operating responsibility, broadly

speaking, will not seem as serious to the
head of the department as it would under
the more unfavorable condition of lax dis‘
cipline in the handling of heads of divisions
and men who have severally decided that
the head of the department is in his position
for the sole purpose of bearing his title in
stead of directing the operation of the gen
erating systemv He should not only pass
his orders on operation to his assistant, but
in addition should see to it that they are

carried out. He should carefully observe
the result. and be ready to devise, if possi
ble, methods of saving to his several ac

ence that to pay one line of work a stand

ard wage, whether it be lower or higher
than the so-called “union” scale, is produc
tive of more contentment and better senti
ment toward the employer than anything
else I know of; but in order to do this con
sistently we must, as I have mentioned be
fore, be careful to select a class of men who

are very nearly alike with reference to the
amount and quality of work which they can
perform. Such a thing can be done easily,
as I know by actual experience.
It does not seem necessary to say that
the head of the department should not ab
sent himself from the system or from his
ofﬁce for any length of time without giving
notice where he can be found in case of
emergency, and the assistant and heads of
divisions should be required to observe the
same rule; for while such a rule may seem
to be somewhat of a hardship at ﬁrst, on
second thought we can easily imagine cases
where it would be most unfortunate not to
be able to avail oneself of the services of
one of the best men in his department just
because one is unable to locate him; and
besides, such a rule removes any chance of
inference being drawn which might be
detrimental to the man.
At times, the head of the department has
to go farther than his ofﬁce to get at the
reason of the rise in some account which
seems abnormal. He must, after exhaust
ing other methods, simply get in and dig it
out; get the reason, and see if it is a proper
one, and, if not, apply the remedy. If the
reason is proper, he is entitled to rest con
tent, because he has assured himself that the

rise in the account is not the result of reck
less expenditure; if he ﬁnds a poor reason,
he will strengthen his organization by tak—
ing the matter up with the proper party and
going into it in a manner that can not be
misunderstood, and show where it is to the

take to class men alike for the sole reason
that they have worked practically side by
side on the system for a period of time. I
say pay the man in accordance with what he

counts, as the total of these will represent

advantage of all concerned to make that

his total generating cost.

expense nearer the proper amount.

He should not, however, overdo the
looking after small details, for several rea

can deliver to you in brains or manual labor

sons. First, because he has an assistant
and several heads of divisoins, who occupy
positions and are paid salaries for the pur
pose of looking out for that portion of the
business, and if they don’t do it and relieve

It sometimes happens that difficulty oc
curs between some of the men and their
superior, in which the man from the ranks

equivalent.
I admit that the man who can not- deliver
the ﬁrst named portion of a working man’s
capital, and won't deliver the last item, may

feels that he has been misused; that his su

perior has been too hard on him because
his advantage of position has given him the
privilege. In such cases, after the man has
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into the future far enough to warrant that
the Service of the company will not suffer
and that the expenditure made to manufac
ture the output will be as low as is con
sistent with good service and operation.
In the foregoing matter I have en
deavored to place before the association an
outline of the generating department or

the interurban roads of the Bear—
grass Railway Co., the main power station
has been added to and three substations
have been built. The main station is lo—

ganization of the Boston Edison Co.; and,

cated at Jacobs and Campbell streets and

the substations are located on the heavy
traffic lines, No. I being near Jefferson

the man is not to blame, then be sure you

ﬁnally, I wish to say that whatever success
we have attained in this direction has been
due to efforts to secure a close and con

have that man understand beyond a doubt

stant eo-operation throughout the depart

that he can not and must not mistake a just
decision for a license to disobey in the fu
ture, but that he is bound to work for and

ment; to the maintaining of a discipline

taken his trouble to the chief of his divi
sion and even then feels that he has a griev
ance, I believe it to be good policy to allow
him to see the head of the department as a
last resort; for the head to call in all par
ties concerned at onetime and hear the sev
eral stories, one at a time, and decide the
matter.

Of course, if the superior has used his
position properly, there can be but one re
sult; if he has not, and you have to decide

which has been necessary and warrantable,

POWER STATION OF THE LOUIS
VILLE RAILWAY CO.
“OR furnishing power to the street
F

railway lilies of Louisville and to

Town, No. 2 near Jacobs Park and No. 3
at 28th and \Valnut streets.

GENERATING UNITS.
Equipment

has

kept

pace

with

the

obey the same superior, just as much as he

was previous to the time when the difﬁculty
occurred.
It therefore seems that there are a good
many places where the head of the depart~
ment can put in his services and beneﬁt the
organiaztion, and if he can ﬁnd the neces
sary time to walk out and through his sys
tem, even though he does not speak at all.
no doubt he can see spots that will bear
criticism, and it is for him to note them
and, as I said before, apply the remedy.
ASSISTANT HEAD OF DEPARTMENT.

And now about the assistant to the head

of the department. We will assign to that
individual the duty of placing with the
heads of the several divisions the orders
given by the head of the department. We
will ask him to see that the electrical in<
struments, steam gages and all other indi
cating apparatus are kept at proper stand

ard; to keep in touch with the load, and
the time of demand for the same, at its

highest point and its lowest point as well,
and thereby be enabled to suggest the ad
visability of changing the load from one
station to another, with a view to obtain

ing the best economy possible with the
fuel and water consumed and the expendi
ture for labor; to check the amounts of
fuel consumed; to check and comment on

the grade of fuel, and kick on the quality if
necessary.
The assistant to the head of the depart
ment must necessarily be a man of techni

cal ability and be able to take up the items
heretofore set

forth on that

basis;

for

among the many small items, which when
taken as a whole tend to lower the economy
of operation, there are usually many that

k
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require analysis, and such analysis calls for
the services of a man who is well versed in
technicalities and who can get down to the

FIG. 2.

VERTICAL

DIRECT-CURRENT

GENERATING UNITS.

bottom facts of such matters easily and

quickly and open the way to apply the
proper remedy.
He will also act for the head of the dc
partment in his absence. and follow closely
and report any irregularities in operation
or machinery or labor; and it is the duty of

but which has been established and main
tained with justice and tempered by kind

the head of the department to invest his

company and to himself; to show that the

assistant with such authority as will en
able him to perform such duties in a clear
and intelligent manner.

value of the position to the employe was
what the employe himself could make it.
aided by the counsel and instruction of the
superior who held his services in imme
diate charge; and to show that by paying a
uniform rate of wage for a uniform quality
and quantity of labor in every line the
company had adopted a treatment of its
men conducive to contentment and was
_ reasonable in assuming and expecting it.

In fact, the duties of the assistant to

the head of the department are manifold,
and of great value, if properly performed.
He is in his position the second in the
amount of responsibility taken, and should
most fully realize it and endeavor to pro
tect that position with his ability to 100k

ness.

In other words, there has been the

disposition on the part of the company and
of the department to show every employe
that his position had a value both to the

growth of the system so that starting with
four horizontal engines driving 500-kilo
watt, direct-current generators, Fig. I, the
station grew to include also two 1,650-kilo
watt, direct—driven, direct-current generat
ors, and more recently there have been

added two alternating-current units also of
1,650 kilowatts capacity each. Of these
units, the engines are all of Allis-Chalmers
make, the direct-current generators are

General Electric and alternating-current
generators and apparatus are Westing
house.

In the center of the station are located
the four oldest units, Fig. I, which have
cross-compound, horizontal engines 24 and

44 by 48 inches, taking steam from the
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main headers and each one exhausting to
its own Blake jet condenser unit. Ex
haust steam passes ﬁrst through a large
heater and then passes to the Beargrass

Creek located back of the station and from
which the condensing water is taken. The
vertical units for direct current, Fig. 2, are

At'ccsr l, 1905.
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inches at 75 revolutions a minute and 40

Worthington

and 78 by 60 inches at 60 revolutions. For

used with dry vacuum and circulating
pumps located on the engine room ﬂoor
at one side of the main units.
For all condensers, the cooling water
is obtained from the Beargrass Creek,
which ﬂows some 20 feet below the level

the alternating-current units, Fig. 3, the en—

gines are the same as for the larger of the
direct-current units.
Valves are carried in the cylinder
heads, side pipes being cast on the cylin

barometric

condensers

are

3r

FIG.

I.

THE HORIZONTAL GENERATING UNITS

located at one end of the station, and those

for alternating current at the other end,
the alternating—current apparatus being
placed in an- addition recently built.
Exhaust valve arms are specially con
structed for the low-pressure cylinder so
that, by changing the driving pin from one

IN THE LOUISVILLE RAILWAY CO.,S

STATION.

ders to take steam to and from the steam
chests. The engines are ﬁtted with double
eccentric and double wristplate valve gear

0f the power house ﬂoor, by means of mo

so that

feet below the level of their discharge and
force water into a receiving basin, from

cutoff can

take place

up

to

%

stroke.

tor~drivcn centrifugal pumps located on the
bank of the creek.

The pumps are set 10

hole to another, the compression can be

changed so as to run condensing or non

FIG.

4. BABCOCK

AND

\VILCOX

BOILERS

AND

CHAIN GRATE STOKERS IN COURSE OF
ERECTION.

'HL Emuﬂt'iw . .

condensing, without altering the length of
FIG. 5.
the valve rods.

5,000-HORSEPOWER

SORGE-COCHRANE HEATING AND PURIFYINC SYSTEM.

‘

For the direct~current units. the smaller
has a ﬂywheel weighing 167,000 and the
larger, 200,009 pounds.
Each alternating
current unit has a wheel weighing 270,
000 pounds.
For the 1,650-kilowatt, direct-current

units, the engines are 40 and 78 by 48

vertical

which it ﬂows to the intake main to the

units is taken from the same main head
ers as for the horizontal units and is dis
charged into jet condensers made by Henry
R. W'orthington.

Steam

power house through a series of screens.

For

for

these

the

direct-current

alternating-current

units,

The space available for these screens is
limited, and it was found that with the
old equipment the screens would occasion
ally become clogged with debris.
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In order to overcome this difficulty, B.
N.

Grosvenor,

the

chief

engineer, when
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and motor-driven pumps are connected so
that either or both can pump to both the

ELECTRICAL MACHINERY.

As being the tnost recently installed the
alternating current end of the plant has
the greatest interest. The generators are
of the \Vestiughouse, rotary-ﬁeld type giv
ing 13,200 volts electromotive force at the
terminals of the machines and delivering
three-phase current at 25 cycles to a
switchboard consisting, as is usual in high

tension plants, of a number of separate
brick cells, Fig. 6, in which oil-break,
plunger switches are operated.

The con

trolling board, Fig. 7, is mounted on a gal
lery at one side of the engines at the level
of the engine cylinders, and has only low
voltage current, the measuring instruments
being connected by means of transformers
to the high-potential lines and the main
lines being controlled by means of auto

tut {amnesia

matic

FIG. 8.

installing the third unit, used a series of

saw-tooth screens which gives nearly dou
ble the area of the ﬂat screen in the same
space and has done away with choking of
the screens. The direct—current units all

switches

which

can be opened

or

closed from the controller board.

INTERIOR OF SUBSTATION NO. I.

feed lines. In connection from the boilers
to the headers and from the feed lines to

For exciting these units, two sources
are provided. One is a Chuse engine driv
ing a 125-volt dynamo and used in start
_,

deliver power to a main switchboard locat
ed on the engine room floor, a generator

panel being provided for each unit, two
station panels for the measuring instru
ments on the busbars, and twenty-ﬁve
feeder panels, each having two feeders iii

stalled on it.
BOILER ROOM.
For feeding the boilers, of which there
are sixteen in the old installation and six
in the new, city water taken from the Ohio
River is used. This is fed to the boilers
by any one of the four pumping units, Fig.
5, one being motor-driven for an auxilary
and the other which is steam driven, be—
ing'used in the regular running. The boil
ers are all stoker ﬁred by Babcock & Wil
cox chain grate stokers, and arrangements
are now being made for installing a coal
and

ash handling equipment

throughout

the plant. The boilers are B. & \V., those
for the old part of the installation being
goo—horsepower, and for the new part 500
horsepower units. Fig. 4 shows the new
plant in course of erection.
In the boiler room is also installed 5.000
horsepower of Cochrane open feed-water
heaters, Fig. 5, using the Sorge system of
feed-water puriﬁcation in two units and an
other 500 horsepower of heaters has been
ordered.
PIPING.
In the arrangement of the piping sys
tem, duplicate headers have been installed

throughout, a 16-inch main
a 12-inch auxiliary header
length of the plant, and
nected to each battery of

steam header and
running the entire
each being con—
boilers. To join

the old and the new parts of the plant, a

double long sweep bend is used, forming
an oval which takes care of the expansion

on the 365 feet of length of the main head
ers.
Connected with this piping system
is a 6~inch header carrying steam to the
pumps and running the entire length of
the plant. The boiler pressure carried is
150 pounds and a vacuum is maintained
at an average of 26 inches.
From the feed pumps, :1 system of pip
ing, which is also in duplicate, is carried

to the boilers, and both the steam-driven

FIG.

ALTERNATING’CURRENT

UNITS

the boilers, long piping is used to take
care of the expansion strains.

AND

HIGH-TENSION

SWITCH BOARD.

ing up the plant. The other is an induc
tion motor driving a direct-current gener

THE
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ator which is used regularly in station
service.
In order to tie the two parts of the sta—
tion together, two 75o—kilowatt rotary con

verters are being installed with step-down
transformers which can transform either

Aucusr 1, 1905.

ENGINEER.

a separate condenser for each generating

unit but is so arranged that the pumps
may be used in duplicate on the two con
densers in case of accident to either con
densing unit or any of its apparatus.
In order to handle easily the large parts

through the engines it runs into a tank
in the basement and is passed through a
system of Turner oil ﬁlters before being
repumped to the tank in the roof.
To supply condensing water when the

water in the Beargrass Creek is low, a se
ries of wells has been sunk at some dis
tance from the station and from these the
water is pumped to the condensing water
inlet by means of an air-lift pumping sys
tem,

the compressors,

which

are motor

driven being installed at the wells.
Arrangement of the plant has been
planned and the system of operation de
vised with the purpose of keeping down the
labor required in handling it, and that this
has been successfully accomplished is prov—
en by the fact that for the stoking and
cleaning of ﬁve (goo-horsepower boilers but
two men are required and the labor in the
rest of the station is in the same relative
proportion.
At the substation, high-tension current

is taken through oil switches and then to
air-cooled transformers which lower the
voltage to that needed by the 5oo-kilowatt
rotary converters.

These converters

are

arranged to work in parallel or separately,
and supply current direct to the feeders
for the system. In the substations, as in
the main station, the alternating-current

#' ‘Tttt‘ﬁiqotueia'
)

FIG.

HIGH-TENSION

BUSBARS,

STATION TRANSFORMERS

AND

CAST-IRON

GRID

RHEOSTATS.

from alternating to direct current or vice
versa.
These transformers are arranged
with several taps, one of which will trans

form from alternating current to 550 volts
direct and the other to 750 volts direct, by

of the machinery in the station, a 15-ton
electric crane is installed over the main
bay. This is electrically driven and was
manufactured by the Pawling & Harnisch

apparatus is all of the Westinghouse make,
the fans for air cooling of the transformers
being supplied by the B. F. Sturtevant Co.
All three substations are arranged on
the same plan, the interior of No. I being
shown in Fig. 8.
———*-O*——

TEST OF A COMPRBSED AIR PUMP
ING PLANT.

feger Co., of Milwaukee.

BY R. L. ELLIS.

N THE test here described the condi
I

ditions

were

not

ideal,

nor

is‘the

claim made that they were as good
as usually found in such equipments. The
test was undertaken only to ascertain, for
the particular arrangement, the most eco
nomical speed at which to run the com

pressor, the over-all efﬁciency and the ap
proximate cost of elevating the water from
the well to the settling basin.
This well was 8 inches in diameter,
bored to a depth of about 400 feet, with

the usual strainer at the bottom of the
casing. When the well was idle, the water
stood within 40 to 50 feet of the surface,

and when being pumped at the maximum
rate,

the

water

was

reduced

till

it

stood 75 feet from the surface. The
air pipe was I%-inch, a little over
200 feet long, so that at the maximum
rate of pumping, there was still a little
more than 60 per cent submergence.
In the whole outﬁt was the well, with
the air pipe simply let down in it, without
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CONTROLLING

BOARD

AND

SWITCHES FOR HIGH-TENSION CURRENTS.

any additional pipe for water, a 10x12
inch lngersoll-Sergeant straight line com
pressor, with the usual receiver gage and
accessories.
The steam was furnished
from a battery of return tubular boilers at
100 pounds’ pressure. The speed of the
air compressor was controlled by means
of a Mason regulator arranged to throttle
the steam just above the steam chest of

means of the converters at which voltage
current is sent out to the longer feeders
0n the system.
The condenser system is installed with

Oil for the entire system is fed from a
gravity tank located in the roof to which
it is pumped by small duplex pumps in
stalled for the purpose. After passing

the compressor, a type of governor by
which the speed is easily regulated without
stopping the compressor, so that the runs
were continuous and about 6 hours long.
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Water was measured by taking the
depth of the water in the settling basin
with the usual hook gage, bafﬂed to pre—
vent the agitation of the water from in
terfering with accurate measurements. The
sides of the basin were straight, so that it
was a simple matter to calibrate the basin

in gallons per inch.
In ascertaining the horsepower of the
compressor, the following method was
used, and it is believed that this gave a

fair degree of accuracy.
steam

chest was

The cover of the

removed, the clearance

measured by means of water and the point
of cutoff measured with great accuracy.
Then, taking the amount of clearance in
connection with the steam pressure in the
steam chest (the ports being large and
short), the mean effective pressure was ob
tained by the method of R0per’s Hand
Book of the Steam Engine. Of course.
with the mean effective pressure, the area
of piston, length of stroke and speed of
engine,
was a simple
tain the ithorsepower
input.matterA to ascer
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mometer practically stationary, the intake
air being about 80 degrees F., and barom
eter unknown.
Each day the results differed so little
that the differences might easily have been
due to small errors in measurements. It
may be well to add that runs were made
each day for an hour, at each speed of the
compressor, with measurements and recs
ords taken of pressure in the steam
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Steam chest pressure was obtained by

tapping the cover and attaching a steam
'

By placing the valve in that part of the

that, after the ﬁrst few minutes, used in

getting up pressure in the receiver and
getting the water in motion, the pressure

in the receiver and that in the steam chest
remained absolutely constant, not varying
more than a pound either way.
I suppose that, if one had studied the
matter out beforehand, these results might
have been expected, at least for a given
speed, but it seemed to me that the speed

of the compressor, and consequently the

Us
,_

The last result merely says that it was
possible to run the compressor at a speed
of 60 revolutions a minute, and pump no
water at all, the air merely leaking out
through the water without any useful re—
sult. At this speed, the steam and air
pressures

rose

very considerably, but

in

substantially the same ratio as in the pre
ceding results.
The above results liave been plotted in
the accompanying curve, the water having
been taken in gallons per horsepower-min

ute. An inspectionofthis curve shows conclu
sively that the efﬁciency of the apparatus
as a whole does not vary materially within
limits of I20 to 18:) revolutions a minute,

the highest speed at which it was deemed
advisable to run the compressor, as there
was-quite a little lost motion in the eccen
tric rockerarm that it was not convenient
to remedy at the time.
The results show, further, that the ap

J

54
S

u:
:3
n:
In!

“'2
w
2
2|

2‘
c
0

CURVE

10

OF

20
30
HORSEPOWER

RELATION

BETWEEN

40

POWER

50

AND

DISCHARGE.

paratus as installed was exceedingly inefﬁ
cient—s0 much so that I hesitate to put the
figures down, but will let the reader do a
little ﬁguring on his own account. The
efficiency is about half that claimed by the
makers, with a little difference in the ratio
of diameters of air and water pipes. As
I see no reason to doubt the statements of
the makers of the apparatus, these results
point out how much loss comes by inatten
tion to the minute details of the installa

and measurements of water seemed to in

tion.
This test is made public, not for the
reason that the results are unusual, for the
ﬁgures are the ﬁrst that the author has
seen from an actual test under working

dicate that, after the ﬁrst few minutes, the

conditions, but

level of the water in the well remained prac
tically unchanged. This was indicated by
the constant air pressure and by shutting
down and taking measurements very quick—
ly after the water subsided.
To eliminate atmospheric conditions,

show results actually obtained under work
ing conditions. It is believed that the re—
sults will be interesting for the further
reason that there is little information avail
able, outside that furnished by the manu
facturers of apparatus, as to results ob
tained with the air lift.

amount of air delivered, would affect the
depth of the water in the well, as well as
the amount of water delivered; the results

runs were made on six days with the ther

THE

TENANT'S

LTERATION means something more
than repair. To alter is to change
the form or nature—t0 make differ
ent. To repair is to retain the form and
nature, but to make more perfect. The
A

tenant has a right generally to make re
to that effect, he is bound to hand the
property over to his landlord at the expira

i-

On starting up, there were some sur
prising results that simpliﬁed the calcula
tion of data considerably. It was found

TENANT;

water in the basin and speed of the com
pressor. The different factors were kept
practically constant during each hour, and,
in fact, all were constant at all times with
the exception of the speed of the compres
sor and amount of water delivered.
These results were tabulated and the
average of the six taken is as follows:

.ﬂ '

~

AND

RIGHTS TO ALTER THE PREMISES.

pairs; indeed, without anything in the lease

:13

cator.

LANDLORD

chest, air pressure in the receiver, depth of

til

gage siphon occupied by water, it was easy
to so throttle the water as to get absolutel .
steady readings of the gage, and, at the
same time, have the gage sensitive to any
change in pressure. This idea was bor
rowed from Ripper's mean pressure indi

POPULAR TALKS ON LAW.*

for the reason that they

tion of his lease in the condition in which
he

took it, ordinary

wear and tear ex

cepted. But a tenant has not the right
without his landlord’s consent to make al
terations, even if the alterations are im

provements and admitted to be such by the
landlord. When one rents premises he is
presumed to be satisﬁed with them as they
stand and the landlord has the right to ex
pect them to remain as at the time the lease
was given, subject to his right as against
the tenant to have the premises kept up.
Where premises are rented for a par

ticular purpose known to the landlord, the
law will presume that the tenant has the

right to make any alterations reasonably
needed to ﬁt the premises for the use.
\Vhere in the lease there is a clause stat
ing that the premises are "to be used” for
a particular purpose, naming it, the ques
tion sometimes arises whether this amounts
to a restriction on the use so that, where
the tenant uses the property for another

purpose, he has broken his lease. There is
an uncertainty on this point due to a variety
of opinions expressed by the courts. There
is no question, however, in a case where
the restriction is made positive and deﬁnite,
as where the lease reads that the premises
shall be used only for some particular
purpose, naming it. Where, therefore, the
landlord desires to restrain the tenant from
using the premises for any other than a
particular purpose he should make the re
striction positive.
Alterations, then, without permission of
the landlord are, in general, not allowable.
The tenant cannot cut a window through

an outer or 1nner wall, nor open a ﬁreplace,
nor erect a partition, nor cut a hole through
the ﬂoor for pipes or wires or elevators;
nor can he move a partition to change the
shape or size of rooms, nor change the
place of the staircase, nor move the out
buildings, nor destroy trees or ﬂowering
shrubs, nor change their location; nor can
he move a fence, nor turn a grass plot into
a garden.
Tenants may make such alterations as
are not permanent in their nature where
they may be removed at the expiration of
the lease without injury to the property.
The ordinary remedy for the landlord
where the tenant proposes to make an un
authorized alteration is a writ of injunction,
though a suit for damages will afterwards
lie against the tenant.
Reverting again to the matter of use, it
should be said that where there is no re
striction as to use contained in the lease,
yet the tenant may be restrained by the
landlord from using the premises for a pur
pose or in a manner contrary to law.
*Coprighted.
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COMBUSTION ENGINES.

it is preferred to introduce, along with the
variable

NOTES FROM ENGLAND ON GAS
AND GAS ENGINES.
BY ARTHUR H. ALLEN.
GAS PURIFICATION.

T IS a curious fact that the chief diﬂi
I culty in the utilization of blast furnace
gas for the generation of power is met
with, not in the construction of the engine,
but in the cleaning of the gas. It is com
paratively easy to remove the bulk of the
dust from the gas, and thus ﬁt it for com

bustion in stoves and boilers, but the re—
moval of the last fraction of an ounce of
dust per cubic foot, which is necessary for
the satisfactory working of gas engines, is
very troublesome. In a paper read before
the British Iron and Steel Institute, Axel
Sahlin has summarized the processes in use
for this purpose.
In the ﬁrst operation, the gas is passed
through a dust catcher, in which it is given
a whirling motion, so that most of the
heavier particles of dust are thrown down
by centrifugal force and gravitation com
bined. The next stage is to cause the gas
to ﬂow over surfaces which are kept con

Accusr 1, 1905.

ENGINEER.

quantity of constant mixture,

a

quantity of air suﬁicient to insure the nor
mal compression at each cycle. The valve
gear now used closely resembles that em
ployed in steam engines.
Trouble has been experienced through
the fracture of cylinder heads, mainly due
to the unsymmetrical arrangement of the
cooling water passages; this has been over
come by improved design. The cylinder
should be free to expand without straining
the frame, and is new never made over

hanging, as in the older forms.
A two-cylinder, double-acting engine of
1,000 horsepower requires about 8,900 gal
lons of cooling water an hour, so that it is
generally necessary to use cooling towers.
The most satisfactory mode of ignition
is that in which a current generated by a

tails are given of some tests on a 200
horsepower, Deutz, four-cycle, double-act
ing engine, which shows a consumption of
0.704 pound of coal per brake horsepower
hour, and nearly 8 gallons of water; the
thermal efﬁciency was 24.4 per cent. The
paper forms a valuable contribution to the
literature of the gas engine.
_—4.->——_

USE OF WATER IN GAS ENGINE
CYLINDERS.
‘ ‘ IATER introduced in the cylinders
of gas engines for the purpose of
allowing increased compression is
by no means a novelty, but to introduce

this water successfully has proved to be a
difﬁcult problem to solve.
In the Engineer of London an interest

ing device for this purpose is described and

tinually wet, such surfaces having been
found more effectual than sprays of water.

The author has invented an improved ap
paratus for this purpose, in which a shaft
carrying iron disks revolves slowly inside a
cylindrical iron shell, the latter being pro
vided with diaphragms so that the gas,
passing longitudinally through the cleaner,
is compelled to spread out in thin layers
over

the

disks;

these

are

continually

sprayed profusely with water, which carries
the dust to the bottom of the cleaner,
whence it is automatically removed by
spiral ﬁns on the revolving part of the ap
paratus.
To work the cleaner, only about 1.5
horsepower is required.
From the cleaner the gas passes through a
fan which propels it through a drying ap
paratus or scrubber, ﬁlled with coke; the
fan requires about 35 horsepower when
passing 40,000 cubic feet a minute. Pump
ing the water takes about 8 horsepower.
Lastly, the gas destined for power pro
duction is driven by another fan, which is
sprayed with water, through a second
scrubber, the additional power required be
ing, for 10,000 cubic feet a minute, about

65 horsepower, and the water supply 8,000
gallons an hour. This quantity of gas suf
ﬁces to generate from 5,000 to 6,000 horse
power, the remainder of the gas—30,000

cubic feet a minute—being used for heating
purposes. The water is run into settling
ponds to rid it of the mud with which it is
charged.
GROWTH or GAS ENGINES.
At the Liege meeting of the Institution
of Mechanical Engineers, R. E. Mathot, of
Brussels, gave an

interesting account of

the evolution of the modern gas engine and
of the tendency of present designs. The
hit-and-miss system of regulation was
stated to be unsuitable for large engines
and for use in connection with suction gas
producers. Throttling an explosive mix
ture of constant composition was adopted
by some British makers, but this leads to
variable compression, and on the continent

is illustrated herewith in Fig. I. This view
magneto is interrupted inside the cylinder;
shows the apparatus adopted by Crossley
there should be two such ignitions in large
Brothers and as applied to an engine of the
engines.
company’s make. Fig. 2 shows the water
Compressed air stored in reservoirs is
valves in section.
the best means of starting large engines.
From the illustrations it will be seen
Lubrication under pressure is preferred for
that a small self-acting valve with a light
engines of great power. The weight of
spring is inserted in the bottom of a cup,
double-acting engines amounts to 220
which receives a regulated and constant
pounds a horsepower, and their mechanical
supply of water. When the suction stroke
efﬁciency, when operating on the Otto cycle,
commences, this water, together with a
may be as high as 90 or 92 per cent; this
considerable amount of air, is drawn into
eﬁiciency for two-cycle, double-acting en
the cylinder. The air breaks the water up
gines, however, is only 75 to 80 per cent, on
into a ﬁne spray and delivers it on top of
account of the power absorbed by the
the incoming charge. With this method of
pumps. The thermal efﬁciency of the former
introducing the water, it never reaches the
is 28 to 30 per cent, and the consumption
sides of the cylinders to any appreciable ex
per horsepower-hour is about 88 cubic feet
tent, and as it enters as water and not as
of blast furnace gas, 65 feet of anthracite
steam, the charge is cooled to a considera
producer gas and 62 feet of Mond gas.
With the aid of numerous illustrations, ‘ ble extent, not only during admission, but
also while the gases are being compressed.
the author then proceeds to describe the
If the water in any appreciable amount
leading types of engines made on the con
should reach the sides of the cylinder, it is
tinent. Most of these are made double
apt to interfere with the lubrication, the oil
acting, at any rate in the larger sizes, and
and water combining to form a brown,
on the four-cycle principle.
The mean
pasty mass, which causes the piston rings to
pressure is usually 70 pounds a square inch,
stick, and may bring about a leakage and
and the piston speed 800 to 850 feet a min
possibly wear of the liner. By actual ex
ute. The author emphasizes the necessity
perience. however, it has been found that
of cleaning the gas and of keeping the
several times the desired quantity of water
pipes, valves and cylinders free from foul
can be admitted with the present device
ing.
without interfering with the lubrication.
Tar is especially detrimental, while it is
To show what effect the water really
the most difﬁcult of removal from the gas;
has on the efﬁciency, some abstracts were
tar is, in fact, the chief reason for employ
quoted from a report by Professor Bur
ing anthracite coal in suction gas produ—
stall on the test of an engine develop—
cers. Bituminous coal cannot yet be satis
ing about 50 brake horsepower. The trial
factorily employed in gas producers. De
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lasted 6% hours, so that it may be regard
ed as a fair test. The average horsepower
was 60.5, the average brake horsepower
49.7 and the mechanical efﬁciency 82.2 per
cent. The caloriﬁc value of the gas was
578 B. t. 11. per cubic foot, 11.77 cubic feet
being used per indicated horsepower and

ENGINEER.

AN IMPROVED LUBRICATOR FOR
GAS ENGINE CYLINDERS.
ROPER lubrication of vapor engine
cylinders is not a minor detail, as no
doubt those who operate this style of
engine can afﬁrm. The lift as well as
the satisfactory operation of an en
gine depends largely upon proper lubri
cation, and a device made specially
for this purpose should be of interest,
P

not only to gas engine builders, but also to
users of gas power.

Illustrated in the accompanying cut is a
gas engine lubricator recently placed on the
market by The Lunkenheimer Co., of Cin
cinnati. Its rate of feed can easily be regu
lated to as ﬁne a degree as desired by means
of the knurled screw D on top of the cup,
which adjustment is prevented from unset
ting by means of the flat spring E engaging
the knurled edge. The feed can be stopped
or started by the small snap lever C, which
when placed in a vertical position opens the

needle valve and permits the oil to flow, but
FIG. 2.

SECTIONAL ELEVATIONS OF THE \VATER
VALVES.

when thrown in a horizontal position, the
valve is closed. This stopping and starting

517
where the back pressure is unusually great,
as in oil engines with worn piston rings,
the ball check does not entirely remedy the
trouble, and the improved lubricator is pro
vided with a baﬁling cap R, placed within
the sight-feed glass, just above the check
valve. The gases escaping past the ball
check are effectually muﬁled and diffused
by means of this cap, and do not disturb
the dropping of the oil.
With a large passage through the shank
and ample clearance around the ball check,
a constant even ﬂow of oil to the cylinder

is insured, and the same rate of feed, for
which the regulating device is set, will con
tinue until the cup is empty.
W

IRREGULAR IGNITION.
An essential point in obtaining a strong
spark is that a good contact shall be made
before the contact points are forced apart.
In practically all make-and-break ignit
crs, the movable electrode passes through
an iron or a bronze bushing and the current
must pass from this bushing to the axis of

14.43 cubic feet per brake horsepower per

time and annoyance i saved by not having

this electrode before reaching the contact
points.
Under certain conditions the contact be—

hour.

to reset the feed after opening the valve.

tween the outer stem and its bearing, i. e.,

is accomplished without affecting the regu
lation, a desirable feature, as considerable

The thermal eﬁiciency on the indi~

with the metal of the engine, may be so
poor that only a small current could ﬂow;
so that on breaking the contact the spark
is too feeble to light the gas.
Oftentimes when this condition exists it
can be seen by shielding the igniter mech~
anism from the light. If the contact be
tween the igniter stem and bearing is poor.

cated power was 37.43 and 30.8 per cent on

the brake power, both of which are re
markable values and would seem to indi
cate that water injection is a promising
method of improving a gas engine.
Shown in Fig. 3 are cards taken from
the same load and the same amount of gas
per impulse.
The upper one was taken

without water and shows the ignition to be
sharp and loud with a high initial pressure,
while the lower diagram was taken when
water was used and indicates a more grad
ual ignition and a lower initial pressure.
\Vith many kinds of gas, preignition is of
ten caused when the engine is kept on full
load. This of courSe would not occur if water

small sparks may often be noticed around

was used. To avoid any additional holes in

and consists of a loose washer beneath the
cap containing the screw B. \Vith this screw
it is possible to maintain an even and tight

reason of the high temperature which the
stem reaches after a few minutes running.
the oil and soot bakes on it, forming with
the “ﬁre rust" a coating that is an extreme‘
1y poor conductor.
Add to the resistance thus offered—that
due to the accumulation of fresh or of burnt
oil on the contact points proper, inside the
cylinder an amount of resistance is easily
reached which prevents the passage of
enough current to give a satisfactory spark.
When the stem is flooded with oil a

bearing of the loose washers over the ﬁlling
hole, and if these should become worn it is
only necessary to turn down the screw B,

good contact is not formed for the current.
as oil is a poor conductor and when it com
pletely surrounds the stem the insulation is

thus preventing foreign matter from enter
ing the cup.
The cup is thoroughly packed, both
around the stem and at the top and bottom
of the body and sight-feed glass W, which
is of large size so that the glass will not be
comesplashcd with oil and obstruct the
view of the oil drops. To clean the glass the
upper part of the cut is unscrewed from the
base, when the glass can be easily removed.

absolute. Yet when well oiled the igniter
works better than when the bearing is dry.
The prevention of the loss of this oil
and the keeping of the bearing in good con
dition could be obtained by making a valve
shoulder near the outside end of the bear
ing or by surrounding the outer end with a
stufﬁng box and lastly a perfect metallic
contact should be had—either by soldering
a ﬂexible wire direct to the igniter stem—

To provide against the explosions, which

or to a copper brush pressed against the

the cylinder, the same hole is used for in

the igniter parts outside of the cylinder.
The cause of this trouble may be due to
the presence of too much oil on the igniter
bearing; it is, however, more often due to

wear and a poor ﬁt between the stem and
its bearings; for where the bearing is poor
the gases and burnt oil ﬂow through and by

\‘ERTICAL

troducing the water and indicating the en~

SECTION

OF

THE

PARAGON

LUBRI

CATOR.

Oil is poured into the lubricator through
a hole in the top of the cup. This hole is
covered by means of a slide A, which re
volves around a central boss on the top K.

x
FIG. 3.

GAS ENGINE DIAGRAMS, WITH AND
WITHOUT WATER.

gine. The amount of water found desira
ble requires at least 10 per cent of the to
tal heat in the gas to convert it into vapor,
and as this water is converted into vapor
before the end of the compression stroke,
the temperature is materially reduced
throughout the whole cycle of operation.

will more or less escape past the piston, in
terfering with the proper formation of the
drops in the sight feed and causing the oil
to spatter around the glass, the shank of
the cup is ﬁtted with a large ball check
valve.

It has been found, however, that

stem at its extreme outside end.

Where

such provision is properly made it will be
found that an ample spark for all purposes

can be furnished with from one-third to one
half the battery power usually found to be
necessary—Gas Power.
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Business vs. Education at Conventions.

seem that the business interests of the

In a meeting which lasts a week it
would seem that an organization whose

United States must take care that such a
policy is inaugurated by Congress at once
in order that our present trade may be

chief aim is education should ﬁnd some
time, apart from the necessary receiving of

preserved and enlarged. Everyone can help

reports, appointing of committees, election
of ofﬁcers and other routine work, to give

by writing to the representative and sen
ator from his district, urging the conclusion

distinctly to educational features.

of reciprocity treaties.

Routine

work is necessary and recreation and the
LONDON—W. G. Hollinworth, 58 Manor Park Road,

Harlesden. N. W.
PARIS—Messrs. Boyveau & Chevillet, 22 Rue des la
Banque.

Reducing Motions.
forming of acquaintances is most valuable,

but if delegates could take home to their

For a good motion it is necessary to

associations lreports of a great plan for a

have simplicity and accuracy; neither may
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year's work or of a few good lectures on

be sacriﬁced, but accuracy is the more im—

with the number following
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what the engineer needs, to know and how

portant.
Many motions described in
books and seen in use have the ﬁrst ele
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would seem to be greatly aided. Summer
is the time when teachers in the engineer

ment, but are lacking in accuracy because

gopor climiﬂeation. must reach the Chicago oﬂlce
enty days In advance 0! the date of publication.

ing schools are at leisure and surely there

or the motion was not carefully considered.

are many who would welcome the chance
to address a thousand engineers on topics

It is better, when possible, to have a mo
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of interest.

and one convenient form is described in the
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the parts have not been properly shaped
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CONTENTS.
Page.
THE NEW PLANT OF THE LOUISVILLE
AND NASHVILLE R. R. CO. AT SOUTH.
LOUISVILLE, KY. Illustrated
SCIENCE NOTES FROM ENGLAND. Illustratv
ed.
By A. H. Allen . . . . . . . . . . . . . . . . .. 608
A DIFFERENTIAL REDUCING MOTION. Il
lustrated. By D. L. Gallup.... . . . . . .. 509
THE ORGANIZATION or WORKING FORCES
IN LAnGE POWER HOUSES. Concluded.
By W. P. Hancock . . . . . . . . . . . . . . . . . .. 509
POWER STATION OF THE LOUISVILLE RAIL
WAY CO. Illustrated
TEST OF A COMPRESSED AIR PUMPING
PLANT. Illustrated. By R. L. Ellis.... 514
POPULAR TALKS ON LAW . . . . . . . . . . . . . . .. 615
NOTES FROM ENGLAND ON GAS AND GAS
ENGINES. By Arthur H. Allen . . . . . . .. 516
USE OF \VATEII IN GAS ENGINE CYLIN
DERS.
Illustrated . . . . . .
. . . . . . . . . ..
AN IMPROVED LUBRICATOR FOR GAS ENGINE
CYLINDERS. Illustrated
. 517
IRREGULAR IGNITION
. . . . . . . . . . . . . ..
EDITORIAL.
Business vs. Education at
Conventions -— Reciprocity —— Reducing
Motions . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5
THE STORAGE BATTERY, V.
Illustrated.
By H. L. Strong . . . . . . . . . . . . . . . . . . .. 519
THE PARKER WATER-TUBE BOILER. Illus
trated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
20
DISTRICT HEATING
521
ELEMENTARY PRINCIPLES OF ALTERNATING
CURRENTS, XV. Illustrated. By Prof. Tell 522
POWER PLANT INSTALLATION OF THE CLYDE
VALLEY ELECTRICAL POWER Co., LTD. 11
lustrated . . . . . . . . . . . . . . . . . . . . . .
524
STEAM TURBINE TEST AFTER Two YEARS'
SERVICE. Illustrated ... . . . . . . . . . . . . . . 526
AMMONIA FOR REFRIGERATION. By J. P.
Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528
PLANT or TIIE HENRY VOGT MACHINE
CO. Illustrated
INCIDENTS FROM THE EXPERIENCE OF A
TROUBLEMAN . . . . . . . . . . . . . . . . . . . . . . . . .. 53G
HEATING AND VENTILATINO OF THE LOUIS~
VILLE AND NASHVILLE R. R. SHOPS.
Illustrated . . . . . . . . . . . . . . . . . . . . . . . . . .. 531
PRACTICAL LETTERS. Illustrated. An Un
steady
“'ater
Level—Pound
in
a
Crankpin—Diagrams from a Marine
Engine—The Probable Future of the
Steam Engine—Changing Some Dan
gerous Piping—A Novel Method of Oil
Ing Shaitlng—W'hy C. W.'s Absorption
Machine Gave Trouble—A Condensing
Engine Problem—How to Make a Small
SeparatorHA Method
of Preventing
Boiler Priming—Rest for Engineers—
Prc-Serving the Blowoi't Valve . . . . . .. 532
SOME DATA ON THE BROOKLYN AND MAN
HATTAN TUNNEL. Illustrated . . . . . . . .. 536
TEST OF A CURTIS STEAM TURBINE . . . . .. 536
QUESTIONS AND ANSWERS. Illustrated. . 537
AMERICAN BOILER FLUE CLEANER. Illus
trated . . . . . . . . . . . . . . . . . . . . . . . .
538
BIGNALL AND KEELER PIPE THREADING
AND CUTTING OFF MACHINERY. Illus
trated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
TIIE SQUI‘RES STEAM TRAP. Illustlate .
AN ADJUSTABLE BUSIIING. Illustrated.
539
ECONOMY IN FEED VVATER AND FUEL.
Illustrated
COCHBANE APPARATUS IN LOUISVILLE Il
lustrnted
AN EXHIBIT OF YALE AND TOWNE CI-IAIN
A BLOCKS.
NEW
BUFFALO
IllustratedUNDERWRITER
FIRE
MEETING
PUMP. OF
Illustrated
THE CALIFORNIA STATE As
socIATION, N. A. S. E. Illustrated. . .. 542
TENTH ANNUAL CONVENTION OF THE
MASSACHUSETTS STATE ASSOCIATION. Il—
lustrated
. . . . ........-..........542
DIRECTORY or ENGINEERING SOCIETIES. . . 544
ENGINEERING SOCIETY NOTES . . . . . . . . . . . . 544
NEWS NOTES
. . . . . . . . . . . . . .........544
TRADE NOTES . . . . . . . . . . . . . . . . . . . . . . . . . ..
82

State conventions have, in a number Of

instances, begun this movement. Is it not
time for the national convention to get in

leading article of this issue.

Where. how~

ever, there are a large number of engines
in a plant, unless they are provided with
reducing motions by the makers, it is con
venient to have a portable motion which

line?

Reciprocity.
European nations, watching, presumably,
the working of the protective tariif in this

can be ﬁtted to any engine quickly.

country, are adopting or preparing to adopt

some of its various forms is the best de

a like policy.

vice, but is costly.

Great Britain is yet true to its free trade
doctrine, but Germany, France, Italy.

made motion is used and ingenuity is tax~

Switzerland, Russia, the Austrian empire

and several minor states on the Continent

For such work the reducing wheel in

In most cases, a home

ed, oftentimes to devise one which will
ﬁt an engine or .pump, be reasonably sim
ple and be accurate; it must be accurate or

the

its results are misleading.
The pantagraph is an old, well-tried and
accurate motion if properly made, but there

double tariiI provision, a maximum tariiI
for general imports and a minimum, con

sults in inaccuracy. and it is a device which

ventional

requires considerable

will bar imports from the United States
by a high duty.
Nearly all these countries

rate

for

have

those countries with

which reciprocity treaties are arranged. It
is obvious that a country which has to

is much chance for lost motion, which re

room for its instal

lation.
When two or more cylinders are to be

overcome the double handicap of a high

indicated, the problem is much more com

duty and competition of goods admitted

plex, and requires greater care to solve
it satisfactorily. The device described by

under low duty will stand a poor chance
of carrying off any large part of the de
sirable trade of a country.
Our export trade to Europe for 1904
was one billion, ﬁfty-seven million dollars,
over two-thirds of our total exports, hence,

Mr. Gallup on another page is accurate.
not costly for a permanent apparatus and is
convenient; for high speeds, however, the
gearing would have tO be extremely well
made or the back-lash might cause trouble.

any policy which cuts down our European

To test a motion for accuracy, it is only

trade will seriously injure our industries.

necessary to attach the indicator when the
engine is not in use, leaving out the spring

\Vhat the effect of high tariff against us
will be is evident from the case of France,

which adopted the dual tariff system 6
years ago.
During that 6 years’ period, exports to

to the indicator.
Move the crosshead
through equal distances, making marks by
raising the pencil at each pause. If the re
ducing motion is accurate, these marks

few articles on which reciprocal rights were

should be at equal distances apart, and
marks made on the forward and return

granted, and for those articles, the exports

strokes for the same crosshead

France have not increased except for a

position

If the spacing is not even,

have increased 46 per cent.
It would seem that the late President
McKinley was foreseeing this condition

should coincide.
the motion is not rightly made. If the co
incidence is missing, there is too much play

when he urged, in his last speech at Buf—

in the motion. Either defect will produce
inaccurate cards.

falo, the reciprocity policy.

It would also
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THE STORAGE BATTERY—AV.
BY H. 1.. STRONG.
‘ N [HEN all connections are complete
and everything is in readiness to
switch the charging current on to
the battery, the electrolyte may be put
into the cells and charging should be com—
menced immediately, being continued with
out interruption, if possible, until the bat
tery is fully charged. The electrolyte
should be of from 1.200 to 1.210 speciﬁc
gravity, as determined by a battery hydro
meter, one form of which

is

shown in

Fig. 1. It is also important that it should
be free from impurities such as iron, ar
senic and nitric or hydrocloric acid. To
insure this, it is advisable to procure the
electrolyte from the makers of the bat
tery. If it is ever known or even sur
mised that any metal, which is soluble
in sulphuric acid, or any of the other
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a range of 35

For taking individual cell voltage we

points on the hydrometer, and it is fully
charged when the gravity is 1.200, we
know that it is discharged as low as per
missible when'the gravity is 1.165. It is
also half charged or discharged. as the
case may be, when the gravity is between

use a portable, low-reading voltmeter, with

may be worked through

1.182 and 1.183.

In like manner we can

judge accurately of the progress of either
charge or discharge at any point between
the limits.
2. Voltage. Ordinarily the voltage is
about 2.5 volts per cell at the end of the
charge, but this is by no means a ﬁxed
rule. A new battery will probably go up
to at least 2.6 volts on the initial charge,
and I have seen it go as high as 2.7, not

a 3>volt scale and calibrated to 0.02 volt.
We are, therefore, able to read to 0.01 of

a volt.

A good

type

of

instrument

is

shown in Fig. 2, which is a Weston meter.

The drawing also shows a common method
of making the contacts with the cell. The
voltmeter leads, which should be rubber
covered, are soldered to metal, preferably
bronze, contact points inserted into the
ends of two round hardwood sticks. By
pressing the points into the lead on each
side of a cell, a good contact is made.
To guard against throwing the voltmeter

pointer the wrong way, the sticks should
be marked in some way so that the posi
tive and negative may be readily identiﬁed.
3. Gassing. A battery will gas vio
lently from soon after starting until the
completion of the initial charge, but only
gasses near the end of subsequent charges,

previously mentioned substances, have been
introduced into a cell or cells, the elec

and is generally fully charged when the
cells are gassing freely.

trolyte should be drawn off the plates and
tanks thoroughly washed and new electro
lyte put in.
\Vhen the electrolyte is ﬁrst put into the
cells which are to receive the initial charge,
the speciﬁc gravity will rapidly fall, owing
to the plates absorbing part of the acid.

4. Color of plates. The color of the
plates when fully charged is dark choco
late for the positive and a light slate color
for the negative. During discharge the
positive plates become lighter and the
negatives darker. To judge of the prog
ress of charge or discharge bv the color
of the plates would require an exceedingly
good eye for color, so this test is not of
much importance.

From 30 to 40 hours, or usually about 36

hours, of steady charging at the normal
rate are required to complete the initial
charge. The following four tests, named
in the order of their importance, are com

monly used to determine the completion
of charge, and part of them to determine
the extent of discharge:
1. Speciﬁc gravity. If, for example, the
gravity of the electrolyte is 1.210 before
being put into the cells, it should, pro'
viding corrections are made for the change

In addition a ﬁfth method is the cad
mium test, but this is more in the province

FIG. I.
FIG.

ONE FORM OF THE HYDROMETER.

2. LOW READING \VESTON VOLTMETER,
\VITH CONTACT POINTS ATTACHED.

of temperature, be not far from this point

at the completion of the initial charge, but
will probably be a little lower. Seventy
degrees F. is the temperature at which
the hydrometer is standardized. A lower
temperature increases the density of the
electrolyte and causes the hydrometer to
register one point high for every 3 degrees
that the temperature is below 70. Tem
peratures above 70 degrees F. cause the

instrument to vary in the opposite direc
tion.
There is a compensating hydrometer on
the market that is a convenient instrument
to have as it automatically makes the cor
rections for the change of temperature.
It is somewhat similar to the instrument
shown in Fig. 1 but has a larger bulb
which is round and not flat as the one
illustrated.
Inside of the main bulb
is a small one which communicates with
the electrolyte through a U-shaped glass
tube. When the instrument is prepared
for use the tube is full of acid and the
inner bulb contains air only. A change
of temperature causes the air in this bulb
to contract or expand and so vary the
amount of acid in the tube, which in turn

varies the weight of the hydrometer and
causes it to ﬂoat at a constant height re
gardless of temperature.
The hydrometer or gravity test is the

only on the initial, but during subsequent
charges. I have heard of cases where it
has gone even higher.
Temperature has some effect on the
voltage, a low temperature causing it to
run higher and a high temperature the
reverse, about 70 degrees being the most

desirable temperature for the electrolyte.
There are other things that may affect
the voltage but these will be considered
later. Generally the battery is fully
charged when there is no further rise in
voltage, but during the initial charge the
voltage will frequently remain stationary
for a time and then start up again. At
other times the voltage will reach a maxi
mum before the gravity is up, not only
during the initial charge, but after the bat
tery has been in service some time. Ex
perience is necessary to enable one to use

good judgment in these matters. During
the greater part of the discharge, the volt
age is of little value in determining how
much has been taken out of the battery,
and especially if it is discharging at mixed
rates. If it is on open circuit, that is to
say, no current is flowing, it is of no value
at all, for the battery might be run down

to the limit and still show high voltage.
For this reason the rate of discharge must

most reliable of the four, because its rise

be considered in this connection, and the

and fall is directly proportional to the in~
put or output of the battery, while the
others may be more or less erratic and
uncertain. For example, if the battery

battery is discharged about as low as per
missible when the voltage is 1.8 volts per
cell at full load. The voltage falls rapidly
as discharge approaches the limit.

of the battery expert than of the average
battery attendant. When making this test,
a cadmium stick is used, which is usually
a small cadmium rod about 8 inches long
placed in a perforated rubber tube to pre—
vent it from making contact with the
plates.
It is connected to the negative
binding post of the voltmeter and is in
serted into the electrolyte above the plate
and in the middle of the cell. A positive
cadmium reading is the difference of po<
tential between the positive plates and the
cadmium, and a negative between the neg
ative plates and the cadmium.
As charging progresses, the positive cad
mium minus the negative cadmium should
equal the voltage of the cell, until near
the end of the charge, when the negative
cadmium will have fallen to zero, and the

positive cadmium should equal the voltage
of the cell. From this point the negative
cadmium reverses and the cadmium be
comes positive to the negative plates, and,
unless the voltmeter is graduated both
ways from zero, it is necessary to change
the cadmium to the positive binding post
of the meter, when taking the ,negative
cadmium readings. Also the negative cad
mium plus the positive cadmium equals
the voltage of the cell.
When the charge is complete there will
be no further change in the cadmium read
ings. The positive plates usually come up
ahead of the negatives, this is especially
noticeable on the initial charge, and the
cadmium shows

when the

positives are

charged how far the negatives are behind
and when they are up. In the hands of
one who understands it, the cadmium test

is useful in various ways, but, as previ
ously intimated, experience is necessary to
enable one to use it intelligently.

520

THE

THE PARKER WATER-TUBE BOILER.
ARKER

water-tube

boilers

present

P

novel features, not only of con
struction, but of operation. The ini
tial object of the design is to produce a
boiler in which a progressive heating of the
water and cooling of the gases is carried
to the practical limit. One of the more no
ticeable constructive features consists in
placing the tubes horizontally, instead of
inclining them, as is the usual custom. The

design evidently has been carefully worked
out on the lines of the best water-tube
boiler practice.
Both the arrangement of the tubes and
the course of the water currents are clear

ly illustrated in the diagram, Fig. I.

It

will be seen that the drum has separate
chambers for water and for steam, with

valves between to prevent priming.

‘ﬁ
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pan or mud drum. An inverted angle
with closed ends is placed along the bot
tom of the drum and over the blowoﬁ'
opening, thus rendering the blowoff effect
ive for its full length.
The tube ends are expanded into junc
tion boxes, one of which is shown in Fig.
2, which are like return bends, each hold

ing two tubes. This arrangement permits
the free expansion of every tube. The
ﬂexibility of the construction is such that
the boxes can be separated several inches
at any point for reaching the bafﬂes or for
renewing a tube, giving sufﬁcient opening
to permit the removal of 18—foot tubes in
a 10-foot ﬁreroom. Each tube is accessible
for removal without disturbing another. In
high boilers, the lower row of tubes is
usually inclined as shown in Fig. 3, giving
access to the bafﬂes and lower tubes with

Maia-1111*» ~>~1~,
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Since circulation in the elements is im
pelled by a head of water opposed to a
head of steam, the current of water and

steam in the lower tubes is unusually rapid.
Heat is rapidly taken up, thus not only
adding to the efﬁciency, but preventing the
tubes from becoming overheated. The flow
is constant in one direction, and the tubes
are always protected, since the nonreturn

valve at the head of each element pre
vents reversal of flow, even with the hard

est ﬁring.
Steam is delivered from the hottest
part of the furnace directly into the steam
chamber, without passing through water.
This insures uniform dryness under all
conditions. On account of the length of
the elements and the progressive heating,
the coldest water never can reach the hot
test tubes, and dangerous ﬂuctuations in

temperature are impossible. Changes in
the temperature from the heating and cool
ing of the boiler, when cleaning and bank
ing ﬁres, cause sufﬁcient expansion and
contraction to crack off scale as fast as it
forms. The velocity of the water and
steam is such that the loose scale is carried
out of the tubes, through the vertical up

~ _

TM _“|

casts, and discharged into the drum.

It is

stated that it never has been necessary to
scrape or bore the tubes in any of these
boilers. Loose scale discharged from the
tubes is washed along the diaphragm and
deposited in the scale pocket at the front
end.
\Vhen a drop in pressure occurs, the

ﬂow from the water chamber closes the
antipriming valve, and the difference in
pressure keeps the valve closed, thus effec
tually preventing priming, while the ﬂow
into the tubes is accelerated. The water
chamber is never subjected to high tem
peratures, and, owing to the absence of
ebullition, forms an exceptionally large
FIG.

1.

DIAGRAM

SHOWING

tubes are arranged to form continuous
passages, termed elements, leading down
ward from the water chamber, with direct

upcasts from the bottom ends to the steam
chamber.

A non~return valve, Fig. I, is

placed at the top of each element in order
to prevent reversal of the ﬂow. The oper—
ation is divided into two stages; the heat
ing of the water and the conversion of the
heated water into steam.

Feed water is introduced into the upper
element beyond the check valve, which pre
vents it from backing up into the drum.

ARRANGEMENT AND CIRCULATION"

settling chamber, or mud drum.

out lifting the boxes.‘ The bafﬂes to di
rect the course of the gases are made up
of small ﬁre tilcs resting on the tubes. The
junction box, Fig. 2, is circular in cross
section and will withstand a very high
pressure.
Tubes do not have to be passed through
the hand holes which permits the use of
circular hand holes of the same diameter
as the inside of the tubes. The covers are
inserted through the tube holes before the
tubes are in position. Covers are ground
to their seats, thus requiring no packing

Back of the junction boxes is a header,
from which depends a series of pipes, one
in each vertical space between the tubes.
The bottom ends of the pipes are closed and
holes are drilled opposite each space be
tween four tubes. The header is connected

with the steam pipe, and by merely opening

of any kind, and do not develop leaks, as
The feed water, therefore, is compelled to

they are kept tight by internal pressure.
traverse the entire element before entering
the drum; there it mingles with water dis
charged'from the lower elements, ﬂows

The cover has a ball face, and the box has

a conical seat, making the join “a line con—
tact. Any carelessly made joints can be

along the diaphragm into the lower cham—
reground without

ber and enters-the lower elements, where
it is evaporated.
\Vhen the feed is shut oﬂ’, the upper ele
ment is supplied from the drum and the
ﬂow continues as in the lower elements. A
diaphragm of %-inch steel plate is riveted
to the shell and arranged to form a pocket
at the front to collect scale discharged
from the tubes.
An anti-priming valve,
shown in Fig. I, is hinged to the dia
phragm head and serves as a manhole for
the lower chamber. The bottom of the
drum below the level of the intakes lead
ing to the elements, forms the sediment

emptying

the

boiler,

while the four large openings around each
tube give unusual access for blowing off
soot.

When in operation, the coolest water
enters the upper end of the element, where

it comes in contact with the coolest gases.
and since there is a considerable difference
in temperature between the two, a rapid
transfer of heat is obtained. The escap—
ing gases average about 100 degrees lower
than in many types of boiler and with the
feed element above the evaporating ele—
ments, the ﬂue temperature is still further
reduced.

FIG. 2.

SECTION OF JUNCTION BOX.

a valve, each tube is swept by the four

jets surrounding it; steam sweeping the
entire length of the tubes with sufﬁcient
force to thoroughly clean them.
The Parker superheater consists of a
nest of tubes of small diameter, bent U
shape, with the ends expanded into sep
arate headers or manifolds, the latter be
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DISTRICT HEATING.
(Extract from the Report of the Committee
of the National Electric Light Associa
tion.)
N district heating the problem is as to
I whether to install condensers and in
crease the efﬁciency of the engine 20
per cent or more and the capacity as well,
or to sell the exhaust steam? If fair rates
can be obtained for heating so that the ex

ing connected with the dry steam compart
ment in the drum. Superheaters are placed
horizontally near the ﬁre, 2252., at the front
end of the boiler, between the bottom row

of horizontal tubes and the inclined tubes,
shown in Fig. 3. The row of boiler tubes
below the superheater serves to carry baf
ﬂe brick, which can be arranged to give

any degree of superheat desired. Expan
sion is amply provided for, since the tubes

— .
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apparatus to be run during the summer and

cut out during the heating season. In this
connection it should be borne in mind that
the use of exhaust steam for heating will
put some back pressure on the engine and
this will reduce not only horsepower ca
pacity but also efﬁciency.
To determine how many square feet of
radiation the exhaust steam from a station
will care for. it is easy from the load curve

I
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are connected at the ends only, thus per

mitting the U-shaped portion to assume
any position caused by changing tempera

ture.
Superheaters are so designed that all
the steam generated flows through them.
Changes in the ﬁre cause changes in the
production of steam and a corresponding
variation in the heat reaching the super
heater. A constant ratio is thus maintained
between the supply of heat to the super
heater and the ﬂow of steam through it.
The Parker boiler is built by the Parker
Boiler Co., Philadelphia, Pa.
—.-O->———

VENTILATING av "MEANS of a heated air
column, which once served fairly well to
meet the needs in shallow mines of
small extent, is absolutely incapable of
fulﬁlling the requirements where the
workings are deep and extended and the
passages are frequently miles in length.‘
With
the extension
of
the
work
ings came a demand for more positive
means, which was met by the substitution

LONGITUDINAL

SECTION

OF

STEAM AND WATER DRUM.

haust steam will be sold nearly 011 a live
steam basis, three~quarters of the original

of the station and the steam consumption
of the engines to ﬁgure the minimum
amount of exhaust steam available at any

value of the steam can be saved, while a
condensing outﬁt will save but one-quar

ter to one'third of its value.

hour of any day, and this should be used as

Where there

the basis of the ﬁguring.

STEAM. CONDENSED PER. SQ. FT. OF HEATING SURFACE.

TABLE I.

Condensation per Sq. Ft.

Av.

Class of Service

Residences
"
Stores
"
"
“

Condensation per 1000

_

Cu. Ft. of Space Heated R’sl'o cu- FL
Av. | perMax.
Day | Min. sq_ "0“
tI

A“

5.20

1.79

51.3

75.2

27.4

76

34°

mo, 2-49

2-49

34-6

34-6

34-6

72

44°

1119*

0.54- i

3.22

4.48 10.1
2.61
4.03
1.94
3.77
_2.32 "3.4’
,1

"
“
“

of Radiation
p"
Max.
Dly l Min.

3.83 i

"

Ofﬁces
“

Feed-water heat

..

..

..

1.01
1.18
0.6.1
1.8

29 0
17.1
..
20.0

.

50.2
37.0
..
28.5

11.4
9.2
.
_13.67

115
181
..
136

34°
44"
..
‘ 40.5"

..

l

| 5.02
| 2.92

7.94
3.70

2.13
1.73

51 5
25 1

78.0
32.2

24.9
19.7

81
120

34°
44°

1.56
2.27
2.97

1.83
3.62
3.8

1.19
0.89
1.8

26 o
..
29.0

30.4
..
~19.7

19.8
..
14.9

60
..
111

43.5°
..
40.5°

of the fan blower or exhauster; ﬁrst known

to have been applied for the purpose in the

ﬁfteenth century._ From the simplest de
vice operated by hand, improvement was
slow indeed until the advent of the steam
engine. But today no greater reﬁnements
in fan design are to be found than in the
modern mine ventilating equipment, with
out which mine working would in many
cases be impossible.

NOTIjWIIlIC there 15a large variation between maximum and minimum. it was found
when making the tabulation that most of the ﬁgures ran very close to the averages given
above.

is a short, sharp, peak load during the win
ter season, it is likely to prove good prac
tice to install simple noncondensing engines
and utilize the exhaust for heating pur
poses; or possibly to install a condensing

ers and leakage will take 15 per cent, losses
in mains and service pipes as much more.
It is safe to ﬁgure about 0.2 pound of
water per hour per square foot of radiation

and that 85 per cent of the heating surface

.
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connected will be in use. Depreciation is
found to be about 5 per cent a year on the
total cost of the investment.
It is a fact that a district heating system
has often enabled a company to secure con
tracts for lighting and power which could
not have been secured unless heat was
furnished, but since the exhaust steam will
not be sufﬁcient to take care of all the
buildings that can be furnished with light
and power from a station, an arrangement

TABLE 11.

ENGINEER.

trap must be installed which will take away
the water without loss of steam. The trap
should be so located that it will discharge

by gravity into a cooling coil with at least
6 inches head.
This cooling coil is to be connected as
an indirect radiator encased in galvanized
iron and supplied with cold air inlet, the
heated air being carried to some part of
the building where a constant supply of
heat is needed. Cold air ducts must be

SQ. FT. 0F RADIATOR SURFACE TO BE CONNECTED TO our: MAIN PIPE.
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equal than in the two other cases discussed,

and the line current is much smaller.
From a study of the three diagrams,
Figs. 71, 73, and 75, some of the properties
of condensers and inductive devices con
nected in parallel will be evident.
Starting with Fig. 71, we shall ﬁnd that,
if the impedance B of the condenser is re
duced, the admittance Ob will be increased

and thus the joint admittance Oc will be
increased, and its position will be advanced
in a clockwise direction. The increase in the
admittance 0c will result in a reduction
in the joint impedance 0c", and a con
sequent increase in the line current. If B
is made equal to A. the joint admittance

v
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will run above the line xx, and the joint
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So

250

400

120

I50

200

700

000

250
400
700
L500
2.500
3,500
..
..

300
500
900
1.800
2.600
4.200
..

400
700
1.200
2.000
3.600
..

1.200
2.000
3.000

1,000
2.600
3,800
7.000
12.000
16.000
30.000
..

impedance will run below it, so that the
line current will lead the impressed e. m. f.
In this ease—that is, with A and B equal—
the condenser and coil currents will be
equal. If A is left of its present length
and B is made longer, the joint impedance
will be increased, and the line current will
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is sometimes made to supply live steam for
heating. This means selling live steam on
an exhaust steam basis, which is unproﬁt
able.
Rates must be carefully ﬁxed so as to
take care of all expenses and give a reason
able dividend. The only safe and reason
able rate is that based on the cost of sup—
plying live steam before it goes through the
engine. Since the steam for heating a
building is more than that needed to supply
light and power for the building, the sta
tion manager should place the heating con
tracts where they will be of the greatest
value in securing light and power contracts.
In practice it is found that since a cus
tomer on a heating system will not need
heat turned on after the room has become

installed as for good furnace heating, and
the air ducts should have at least I square
inch area and the hot air ducts 1% inches
area for each square foot of cooling coil
connected. The object of this coil is to
take all heat from the water before it is
discharged into the returns to the sta
tion, hence, it is an economy for the con
sumer.
Where a meter is used, the outlet pipes
should he run short and straight to the
sewer with at least 12 inches fall be
tween heater and sewer opening.

uncomfortably warm, there is little waste

IGURE 75 illustrates further the way
F in which reducing the resistance
and increasing the reactance of
the induction coil acts to increase
the condenser current and at the same
time to reduce the line current. The
impedance A of the coil is much nearer to
the vertical position than in Fig. 73 and is

fulness due to the ﬂat rate basis, and the
charges are approximately the same wheth
er a meter is used or a ﬂat rate is charged.
As a result of a search for information
on the heat required for various classes of
service, Table No. I has been compiled by
the committee as a basis for establishing a
ﬂat rate. This shows that steam consump
tion increases as the average temperature
but

that

the

kind

of

rent and also the condenser current, and

by increasing the coil impedance we in
crease the joint impedance and reduce the
line current, and also the coil current.
Looking at Fig. 73, we see that the joint
impedance has been increased by increasing
the impedance of the coil, but the increase
in the coil impedance is not alone account
able for the increase in the joint impedance.
Part of the increase of the latter is due to
the fact that the reactance of the coil has
been increased, so as to swing A around
nearer to the vertical position. If, in Fig.
73, A were drawn in its present angular
position, but of the same length as in Fig.
71, it would be found that the joint im
pedance would be greater than in Fig. 71,
and as a result the line current would be
smaller. It would also be found that the
condenser current would be greater. From
this we ﬁnd that if the reactance of the coil

_—-<-00—_—

is increased, the line current is reduced, and

ELEMENTARY PRINCIPLES OF AL
TERNATING CURRENTS—XV.

the condenser current is increased. This
fact is made still more evident in Fig. 75,

BY PROF. TELL.

longer, thus showing a reduction in resist

ance and increase in reactance. The con
denser impedance is taken at the same mag
nitude as in the previous diagrams. The
makes comparatively little difference.
joint admittance in this diagram is small,
Radiation that can be carried on mains
and risers is shown in Table 2.
in comparison with the others, and as a re—
Branches from mains to risers and hori
sult the joint impedance is very great; in
zontal connections should be one size larger
fact, it extends along the line Oe to a dis
than the riser supplied. Each radiator must - tance three or more times the length it is
be provided with an approved automatic
shown. In this diagram, if we take line A
air vent, and all vents should be connected
as the measure of the coil current, the line
to ventilating pipes, so as to carry off air
current Oc' will be found to be about one
and vapor instead of letting them discharge
ﬁfth the strength of the condenser current,
into the room. Pipe covering should be
and less than one-ﬁfth the strength of the
used on all pipes unless they are to be
coil current. The relation between the cur
used as radiating surface, a practice which
rents for this case are shown in the circu
is not recommended. To take the con
lar diagram, Fig. 76, and, as will be noticed,
densation from the heating system, a steam
the coil and condenser currents are nearer
decreases,

be reduced. Thus we see that by reducing
the impedance of the condenser we reduce
the joint impedance, increase the line cur

service

FIG. 75. REDUCING THE RESISTANCE AND IN
CREASING THE REACTANCE OF THE
INDUCTIVE RESISTANCE.

r10. 76. cmcumn DIAGRAM snowmo RELA~
TION BETWEEN c011., connsussn AND
um: CURRENTS or r10. 75.

in which the coil impedance A is much
nearer the vertical line than in Fig. 73.
Increasing the impedance of the coil re
duces the lag of the line current, causing
it to lead, if the reduction is sufﬁcient. It
also acts to increase the condenser current,

and to reduce the line and the coil currents.
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Increasing the impedance of the con
denser increases the lag of the line current
and

reduces

the

condenser

current,

de

creases the joint impedance, increases the
line current and the coil current.
Increasing the reactance of the coil
swings the coil impedance A around coun
ter clockwise nearer to the vertical line,
and thereby reduces the line current and the
coil current and increases the condenser
current.

in what follows it is impossible for this to v
be the direction all the time.
From the various explanations of dia
grams, such as Fig. 71, that has been given,

it will be understood that the direction of
the several currents is away from the cen
ter 0. Now, if we suppose the lines A and
B, which represent the condenser and coil
currents, to rotate in a clockwise direction,

while line If remains stationary, then it
will be evident that in each half revolution

The three diagrams, Figs. 72, 74, and 76,

both lines will be on the same side of xx,

show the relation between the line, the coil

either above or below it, during a portion
of the time. When A and B are on the

and the condenser currents.

They give the

maximum values of these currents, how

same side of xx, the two currents will

ever, and on that account do not make the
actions that take place as clear as they

be ﬂowing in the same direction, with ref
erence to the main line; that is, they will

be flowing either to the top or the bottom
of Fig. 72.
When one of the lines AB is on one
side of xx, and the other is on the op—

0

< l~

J

110. 77.

DIAGRAM or concurs CORRESPOND
INC 10 FIG. 71.

1‘10. 78.

DIAGRAM 01-“ cumnrs couasronn
ING 'ro FIG. 73.
DIAGRAM or CURRENTS comsponn
ING T0 r10. 75.

no. 79.

might be. Furthermore, they are all drawn
with the coil current of the same value,
this course being pursued so as to indicate
more clearly the changes eﬁ‘ected in the
condenser and line currents. As a matter
of fact, with the relations between coil
and condenser impedances shown in the
corresponding Figs, 71, 73, and 75, the coil
currents would not be of the same magni
tude. If the currents flowing in the circuits
are taken at any instant of time, the coil
current will be made up of the line current

the conditions assumed; that is, if we could
obtain such a circuit, we would only have

to connect it with the main line for a sec
ond or so to get the current in the con
denser and coil circuit in motion, and then
we could disconnect the line, and the cur

rent in this local circuit would continue to
oscillate back and, forth from the top side
of the condenser to the under side, and
back again, to the end of time.

Such re

sults cannot be obtained in practice, be
cause a circuit free from resistance cannot
be obtained.
The previously explained action ﬁnds its
parallel in mechanics in the action of pen
dulums and similar devices. If we could
place a pendulum in a perfect vacuum, and
mount it upon frictionless bearings, it would

swing back and forth forever, if once set
in motion. We cannot obtain frictionless
bearings, nor can we produce perfect vac

posite side, the two currents will be ﬂow—

uums, and on that account this condition,

ing in opposite directions, with reference

which is theoretically possible, is not prac
tically attainable.
By reducing the resistance of the circuit
to the lowest possible point, and using a
coil of very high reactance, in connection
with a condenser of equal negative react
ance, it is possible to keep in motion a cur
rent in the coil condenser circuit that is
many times as strong as the current in the
main line, but this current is not capable of
doing any work greater than that performed
by the main line current, andr in fact, it will

to the main line, and in the same direction,
L
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with reference to their own local circuit; or.
in other words, they will be ﬂowing as in
dicated by the arrows in Fig. 72. In Fig.
71 line A forms an agle of about 60 del
grees with the vertical, so that during each
half of a revolution both lines can be on the
same side of xx during a rotation of 60 de
grees, or one-third of the semicircle. If
the line A stands at a greater angle with
the horizontal, as in Fig. 73, the portion of
the circle in which the two lines will be
on the same side of xx will be mate
rially reduced, from the fact that the angle
between A and the vertical Ob is smaller.
Therefore, the currents in Fig. 73 will ﬂow
in the same direction in their local circuit
during a greater portion of the time than
in Fig. 71, and in Fig. 75 the time during
which they ﬂow in the same direction will
be further increased.
It is evident from the foregoing that

not do as much, because most of its energy

would be absorbed in overcoming the re
sistances in its own circuit. In the case of
a pendulum, we know that if we tried to

obtain power from it by making a connec
tion with a suitable gearing, the power so
obtained would be less than that obtainable
from the apparatus that sets the pendulum
in motion, owing to the fact that most of
the energy would be absorbed in keeping
the pendulum in motion. Thus in this re

and the condenser current; that is, it will

the nearer the coil impedance line A is to

spect the pendulum and the condenser coil

be just equal to the sum of these two cur
rents.
Figures 77, 78 and 79 are drawn to rep
resent the currents agreeing with diagrams
71, 73 and 75 for the instant when the coil
currents are at the maximum value. It
will be seen in these diagrams that the
coil current CL is just equal to the sum
of the condenser current C and the line cur
rent L. It will also be noticed that the

the vertical position, the longer the interval
of time during which the coil and condenser
currents ﬂow in the same direction in their
local circuit.
If the circuit could be made entirely free
from resistance, the impedance of the coil

circuit are alike.

A would reduce to its reactance, and then
A would be in a vertical position; that is,

ON rm: 1.1m: 0f the Chicago & North
western Railway are many rapidly grow
ing cities and water power locations which
have hear at hand forests of hard and soft
timber, coal ﬁelds, and mines of the metals

most used in manufacturing. For the con
venience of those intending to establish

just one~half a circle away from B. With
these positions of A and B, the two lines
would form one straight line passing
through the point 0, and if we revolved
them around this point, they would never
be on the same side of xx, for both of
them would cross this line at the same in
stant. If such a condition could be ob~
tained, the coil and condenser currents
would at every instant of time ﬂow in the

running at about half-load, the valve stem
of the riding cutoff valve of the Russell
engine in the Choctaw Electric Co.’s plant

acted to increase the condenser current, the

same direction in their local circuit, as is

at South McAlester, I. T., broke short ot’f

increase in the magnitude of this imped
ance has acted to reduce the value of all

indicated by the arrows, in Fig. 72 or 79.

inside the steam chest, and the engine im
mediately speeded up. Although the engi

the currents, so that while the current C,

drawn in the vertical position in Fig. 75,
line Oc will be reduced to a point at O;
that is, the line current will be zero. From
this we would infer that if we could obtain

condenser current in Fig. 77, which shows

the relations in Fig. 71, is much smaller
than in the other two diagrams.
In Fig. 78, which refers to Fig. 73, the
condenser current is stronger than in Fig.
79, which represents Fig. 75. This is due
to the fact that while the increased angle
of lag of the impedance A, in Fig. 75, has

in Fig. 79, is much greater than the line
current L, the sum of C and L is less than
in Fig. 78.
In Fig. 79 the arrows are drawn so as
to indicate that the condenser and coil cur
rents ﬂow in the same direction in the
closed circular path. This is the actual di
rection of the currents for a considerable
portion of the time, but not for all the
time, and for reasons that we will explain

It can be seen, however, that if A is

a circuit free from resistance, magnetic as

well as electric, a current of large magni
tude could be made to circulate in the
closed circuit formed by the condenser and
the coil, while the current in the line would

be zero.
This conclusion is entirely correct upon

industries in the Northwest, the railway

has established an industrial bureau which
places its services at the command of any
one desiring information.
—_40§_-——

ON 1111:

MORNING

of June

14,

while

neer ran to shut the throttle, he had made

but four turns when the ﬂywheel exploded,
a section of it which weighed 2 tons going
through the end wall of the building and
landing 150 feet away across the railroad
tracks. Another section of 500 pounds was
carried 100 yards over the top of a bakery.
Fortunately no one was injured and no
damage was done to outside property. but
a section of the ﬂywheel struck a zoo-kilo—
watt generator and wrecked it completely.

524

THE

POWER PLANT INSTALLATION OF
THE CLYDE VALLEY ELECT
RICAL POWER CO., LTD.
OR many years the Clyde and the
neighboring district has been famed
as a center of high industrial and en
gineering importance; and it is the avowed

object of the Clyde Valley Electrical Power
Co., which was initiated by local enterprise,
to help manufacturers in the district sur

rounding Glasgow to maintain the position
they have so long held in the ﬁrst line, and
to aid them in competing as keenly as ever
in the world’s markets. The company was
incorporated

in

1901,

and

has

obtained
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4.400 square feet and ﬁtted with superheat
ers capable of imparting 150 degrees F. of

From the bunkers the coal passes auto
matically to the stokers; being weighed—
also automatically—in transit, and the num
ber of hundred weights used recorded on

superheat.

an indicator.

Babcock 8: \Vilcox, water-tube boilers, in
p0sition; each having a heating surface of

The

steam

pressure

is

175

pounds per square inch. The boilers are
'connected to a main ﬂue passing along the
back. and a Green's economizer of two sec
tions and 432 10-foot tubes, is installed be
tween this flue and the chimney, the usual
bypass ﬂue being provided.
With special perforated and moulded
bricks, the chimney is built on the Alphons
Custodis system, and is 225 feet high above
the foundations with an internal diameter
at the top and bottom of It and I4 feet
respectively.
It is lined with ﬁre bricks up to a height
of 85 feet above the top of the foundations,
which extend to a depth in the ground of
22 feet. The base of the foundation occu
pies a space of 2,!16 square feet, and the
weight divided over the entire area is 2
tons per square foot, allowance being made
for wind pressure.

Each of the boilers is ﬁtted with a Roney
mechanical

EXTERIOR OF THE YOKER POWER STA
TION.

powers over an area extending along the

Clyde Valley from Craigdoran and Port
Glasgow to the west, to Lanark and Shotts
on the east.
The city of Glasgow and the burgs of
Govan, Partick, Port Glasgow, Paisley and

Hamilton, although actually situated in the
above area, are not included in the com

pany’s schedule unless any of them should
elect to take a supply.
Under its act of parliament, the company
was empowered to acquire land for the
erection of generating stations at Yoker and
Motherwell, 5 miles and 15 miles out of
Glasgow respectively; and in September,
1902, a contract was entered into with the
British \IVestinghouse Electric & Manufac
turing Co. for the erection and equipment
of these two stations and the various sub
stations that are dotted over the area.

stoker,

manufactured

by

the

British \Vestinghouse Co., and adapted for
burning eﬁiciently a cheap class of coal.
These are driven through special worm
gearing by two 4% by 4-inch 5-horsepower
\Vestinghouse standard engines, running at
400 revolutions per minute, and situated in

installed, which keeps it constantly on the

move.
ENGINE ROOM.
Two floors are used, one on the ground
for the engine room level, and one in the

basement, the latter containing most of the
auxiliary machinery.

The turbine condense

ers, which are of the h'Iirrless-Watson,
vertical, surface type,
each
with
6,250

square feet of cooling surface, are placed
here, their upper ends projecting through
the main ﬂoor a few feet. Each turbine
exhausts directly into its own condenser,

and each condenser is provided with a
steam-driven, two-stage,'dry air pump situ
ated in the basement. Arrangements have
also been made for exhausting to atmos
phere if necessary.

Circulating water for the condensers is
drawn from the Clyde, running by gravity
into a large circular well 18 feet in diame
ter and of a depth below water level of 9
feet. There are two 30-inch pipes leading
into the well from the river, and the water
is drawn out through a 36-inch, cast-iron

pipe by means of a steam-driven centrifugal
pump placed in the basement.
After passing through the condensers the

the boiler house.

Coaling arrangements of the power sta
tion are most complete, and from start to

ﬁnish the fuel is untouched by hand. Coal
is brought in wagons to the company's pri
vate siding, where it is dumped by a
hydraulic ram into the crusher pit, passing
through a crusher and screen operated by

water is discharged by a 36-inch pipe into a
tank on the bank of the river. The con
densed water is pumped into the hotwell,
which is also in the basement, by a centri
fugal pump driven by a 6-horsepower, verti
cal~shaft, shunt-wound motor running at
625 revolutions per minute. From here it

E_\

AkL4l-Luk;

l

COAL
'Fr'"!"!'.'"."
(fwyrp-m-vr .‘BUNKERS
LLLLML~ata

I
2-0

asLo'
k'av

43L55'

7*

YOKER POWER STATION.

Situated on the banks of the Clyde.
where an unfailing supply of water for
condensing purposes is available, is the
Yoker generating station. The Motherwell
station being situated at a higher elevation,
and above the level of the river Clyde, de
pends for its water supply for condensing
purposes on electric pumps working against
a head of 140 feet.
Part of the south end of the engine room
is occupied by the oﬂices, which are placed
adjacent to the switchboard galleries. Ac
commodation is provided here for the sta

To prevent the coal sticking

in the chutes, as motor operated agitator is
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tion superintendent, storekcepers and time

keepers. The ofﬁces are divided from
the switch galleries by iron doors, and
everything is of a thoroughly ﬁreproof con
struction, special attention having been paid
to this important matter.
BOILER HOUSE.

The boiler house has an internal meas
urement of 186 feet long by 50 feet wide.
It is well lighted and is designed in every
way to afford the maximum of convenience.
There are at present

four double drum,

FIG. 2.

SECTIONAI. ELEVATION OF THE YOKER STATION.

a IO-horsepower, enclosed, shunt motor run

ning at 650 revolutions per minute.

It is

there picked up by a bucket conveyor, con
structed by Messrs. Graham, Morton & Co.,

and carried to the storage bunkers over the
boiler house. This conveyor, which is
driven by a I5-horsepower, enclosed, shunt

wound motor, is also used for carrying the
ashes away from the boiler house.

passes to the suction of the two feed pumps,
which are of Messrs. J. & P. Hall 8: Sons’
tandem, compound. double acting type, each
capable of delivering 9,600 gallons per hour
against a boiler pressure of I75 pounds.
The make-up water is taken from the city
mains, that of the Clyde being unsuitable
for boiler feed purposes; there is, however,
a standby suction from the river for use in
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case of emergency. The exciter sets have
their separate surface condenser, which is

of the \Vorthington Pump Co.’s make, and
has 600 square feet of cooling surface. In
addition to the above auxiliary plant there

525
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Oiling of tlzc turbines is carried out on
the gravity system. A large tank in the
basement of the engine room receives the
oil overflowing from the bearings, which is

inch, vertical, compound engine, running at
200 revolutions a minute coupled direct
to a 125-volt, compound-wound dynamo.
In addition to their natural function, these

then passed through coolers and raised by a

exciters supply current for operating the

motors of the station.
SWITCHGEAR.

In the three galleries at the south end of
the engine room is contained the whole of
the switchgear. That on the ground ﬂoor
and the ﬁrst gallery is devoted to the oil
switches and feeders. On the third or top
gallery of the switchboard are placed the
main busbars in brick compartments and the
main controlling board as well as the resist
ances, etc. Following the latest practice,
the control board consists of a small desk
directly facing the various instruments such
as ammeters, voltmeters, power factor in
dicators, relays, etc.
M OTHER\VEI.L GENERATING STATION.

Both
stations
identical
scription
with the

the Yoker and Motherwell power
are of the same size and almost
in arrangement; the foregoing de
therefore applies generally to both,
following exceptions:

As to the Mothcrwell station, it is not

ings. Oil pressure gages are provided on
the latter in order to indicate at a glance

so favorably placed as the Yoker, being 400
yards from and I40 feet above the level of
the river. A cooling tower of Messrs.
Balcke & Co.'s make has therefore been in‘
stalled for cooling the circulating water.
It is of the natural draught enclosed type,
73 feet high, and is constructed entirely of
wood thoroughly soaked in carbolineum of
the best quality. The tower has a normal
capacity for cooling 220.000 gallons of

how the apparatus is working.

water an hour from 120 degrees F. to 80

v H e E nemesis
no. 3.

BOILER INSTALLATION, SHO\\'I.\'G COAL POCKETS.

is installed a feed-water heater by Messrs.
Joseph \Nright 8: Co., having a heating sur

face of 700 square feet.
GENERATING PLANT.

special oil pump to a tank in the roof of the
boiler house, flowing thence by gravity
under a head of 50 feet back to the bear

In the upper and principal ﬂoor of the
engine room the measurements are 252 feet

long by 43 feet 5% inches wide. This room
is well lighted from the roof, the walls are

faced with white glazed bricks, and the
ﬂoor throughout is paved with Italian mo
saic work. At the north end are situated
the switchboard galleries and oﬁices, which
In.
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FIG. 4.

GENERAL VIE“! OF ENGINE ROOM.

have an inside measurement of 53 feet by 43

feet 1 inch wide.
At present the main generating plant in
stalled consists of two Westinghouse-Par
sons steam turbine units, each with a nor

mal capacity of 2,000 kilowatts and an over—
load capacity of 3,000 kilowatts. The speed
is 1,500 revolutions a minute, which cor-

no. 5.

ONE

OF

THE

TWO-STAGE

DRY

AIR

PUMPS SITCATED I.\' THE BASEMENT.

responds to a peripheral velocity of the ro
tating part of 5 miles a minute. The
turbines are of the latest double ﬂow pat~
tern, steam entering at the center and ex

hausting at both ends, and each contains no
less than 20,000 blades. Each of the tur
bines is directly connected to a \Ncsting
house 2,000—kilowatt, II,000-\'olt, 3-phase,
25-cycle generator of the rotating ﬁeld type.

EXCITERS.
Two exciter sets, situated at the south
end of the engine room are each capable of

furnishing the exciting current for both the
main generating units at present installed.
They are of 75-kilowatt capacity each, and

consist of a Westinghouse II and 19 by II

degrees F., when the temperature of the air
is 70 degrees F. or less; and the amount

evaporated under ordinary conditions of at
mospheric temperature does not exceed 2%
per cent of the water circulated.
Another of the features in which the
Mothcrwcll station diﬂ‘ers from the Yorker
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is in the condensing plant, a barometric jet
condenser being installed. This is capable
of giving a vacuum of 27.5 inches when
dealing continuously with 80,000 pounds of
exhaust steam an hour, if supplied with
348,000 gallons of circulating water an

ENGINEER. '

At present the number of substations in
stalled in the layout of the scheme is ten

for the Motherwell district and two for the
Yoker. These two districts will not at
present be connected in any way, although

they may be in the future. Of the entire
plant the general arrangement was designed
by Messrs. Strain & Robertson, consulting
engineers of Glasgow. H. A. Barnett, resi

hour at a' temperature of 80 degrees F.

In connection with this condenser there
are installed at Motherwell two Alberger

Aucus'r 1, 1905.

STEAM TURBINE TEST AFTER TWO
YEAR'S SERVICE.
F LATE, there has been quite a dis
0 cussion in the technical papers in
regard to the probable deterioration
of steam turbines, and its effect on the
steam economy of the machines.
On ac

count of the comparatively recent introduc
tion of the steam turbine into this country,
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Corliss, two-stage, dry vacuum pumps, 10
and 24 by 24-inch, one of which is capable
of dealing satisfactorily with the air in the
condenser when one turbine only is in oper
ation. Their normal speed is 100 revolu
tions a minute, but they are capable of
working at a lower rate if necessary. The
steam and exhaust valves are of the Corliss
type, and so designed as to permit of a

high speed in case of emergency without
noise or jar.

MOTIIERWELL STATION IN CROSS-SECTION.

dent engineer to the Clyde Valley Co., has
had the supervision of the erection and in
stallation of both power stations and the
distribution

system

since

the

commence

ment.
~——<-O*——

the information in this line has been more
or less meagre, although this is not the
case in Europe. The results obtained by
Professors Edward F. Miller and R. R.
Lawrence of the Massaschusetts Institute
of Technology, in tests recently made on

FROM PARA, BRAZIL, in the United
States Consular Reports, comes an item
in regard to the discovery of a new source

a

of rubber.

Everett. Mass, for the past 2 years, will

This tree was ﬁrst found by

Prof. Henry Jumelle, and has been identi

15o-horsep0wer

turbine

dynamo

set,

which has been in service at the works of
the New England Structural Co., East
he of interest.

DISTRIBUTION.

Six feeders are provided for distribu
tion from Yoker, and all are protected
when they enter the building in the base
ment by Westinghouse lightning arresters.
The cables for supplying power to any part
of the district between Clydebank and
Scotstoun as well as to Temple are practi
cally ﬁnished.

They are all laid in dupli

cate, so that in case of any accident happen
ing to one of them, the spare one can be

connected immediately while the duplicate
is being repaired.
As previously stated, the Clyde Valley
Electrical Power Co. is authorized to supply

in the adjacent burgh of Clydebank. For
this purpose a special installation has been
made at Yoker consisting of two 15o-kilo
watt, motor-generator sets. Each set is
provided with a small motor coupled direct
to the shaft which serves for starting and
running up to speed. The motor-gener
ators are situated in the ﬁrst switch gallery
of the Yoker power station, and the
switchboard controlling the distribution to
this area is placed on the top gallery.
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FIG.

I.

DE I..'\V.\L TURBINE BUCKETS, WHEEL, SHAFT AND I’INION AFTER 2 YEARS' USE.

ﬂed and described by D1. J. Huber.

It is

of the same class of tree as that from
which the older supply of rubber has come,
and, so far as yet found, the rubber from
it is of practically the same quality as that

from the older supply.

The trees from

which the older supply was taken are
called the Hevea, and the new trees are

called the Sapium.

Shortly before the test was made, the
turbine was taken apart and thoroughly ex
amined as regards wear, etc., photographs
being taken of the turbine wheel, buckets

and pinion, Fig. I. The wear on all these
parts was practically nothing. The vice
president of the New England Structural
C0. writes as follows:
“We beg to advise you that the two

At'cusr t, 1505.
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steam turbine generators purchased of you

ance for, so that all the water put into the

about 2 years ago have proved very satis
factory in every way.

boiler was used in the turbine and in the
calorimeter. Feed water was weighed with
a pair of scales sensitive to less than %

"The wheel and pinion of which photo—
graphs have been taken have been in con
stant operation for over a year and a half,
and there is no trace of wear appreciable

pound under maximum load.

on the pinion or the buckets. In fact, many
of the latter still have some part of the

feed pump pumped to the boiler. It is
probable that the total water weight is cor—
rect to less than 25 pounds.

original scale made during the process of
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cal instruments inserted in the proper posi
tions.

This electrical power was taken up

in a water-cooled resistance.
Previous to starting the tests, the tur
bine was run 45 minutes and ran with but
little noise. The results obtained are given

The water

after being weighed was run into a small

in the following: Duration of the test, 9
hours, at a boiler pressure of 152.9 pounds

barrel beneath the scales, from which the

and a pressure beyond the governor valve
of 145.9 pounds. Six nozzles were used,

drop forging.”
This machine is one of a pair which
were built by the De Laval Steam Turbine
Co., Trenton, N. 1., in the spring of 1903.

both machines having been constantly in
service for furnishing power and light for
the entire plant. Fig. 2 shows the installa
tion.
These machines were ordered under the
following steam guarantees:
\Vith 150 pounds steam pressure at the
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governor valve and 26 inches vacuum at the
U] O

has apparently not affected the steam con
sumption.
Starting at 9 a. m. on June II last, the

test was ﬁnished at 6 p. m., after which the
electrical heat losses were obtained in or—
der to determine the absolute brake horse
power.
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DE LAVAL STEAM TURBINE.

The quality of the steam was ﬁgured
from readings taken on a throttling calori

the steam passing through them 1.05 per
cent wet. With a barometer of 29.9 inches,

meter placed near the throttle of the tur

a vacuum of 25.47 inches was obtained.
Electromotive force on Dynamo N0. 1 was

bine. To correct for the steam used in this
way, the amount which ﬂows through the
%-inch calorimeter oriﬁce was calculated
by Napier‘s formula.
Pressures were taken at the throttle and

beyond the governor in the case which sup
plies the nozzle, this later pressure ﬂuctuat
ing with every change of load. Tempera
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FIG. 3. RESULTS OF TESTS OF

Steam was supplied to the turbine

under test from one boiler; steam for the
auxiliaries and for the feed pump supply
ing this boiler came from a second boiler.

7500
(It
R)

obtained by Professors Miller and Law
rence, it will be noted that the turbines are

still well within their original guarantees,
thus proving that the deterioration, if any,

U:

01

turbine, 18.7 pounds of steam per brake
horsepower per hour at full load and 19.7
pounds at half load.
By comparing these ﬁgures with those

262.7, on Dynamo No. 2,, 262.1 volts; the

average amperes 202, and the average total
kilowatt output 106.1. This gave an elec
trical horsepower of 142.2 and a brake
horsepower of 160.4. The total steam used
for the 9 hours was 25,661 pounds, an av
erage of 2,851 pounds an hour, which, cor
rected, gave 2,826 pounds of dry steam an
hour.’ The steam per kilowatt-hour was
thus 26.49 pounds, per electrical horsepower
hour 20.05 and per brake horsepower-hour
17.77 pounds. Corrected for the moisture,

0
t
11'.

the steam per brake horsepower-hour was
17.62 pounds.
ONE OF THE MOST EXTENSIVE dust col
lecting systems now in operation is in the
planing mill and cabinet shop of the Cana—
dian Paciﬁc Railway, at its Angus Works
in Montreal. The system, which was de—

signed and installed by C. H. Gifford & Co.,
managers of the Philadelphia house of B.
F.

Sturtevant

Co., consists of seventeen

Sturtevant exhaust fans and six dust col
lectors. The chips, shavings, and sawdust
are drawn from the machines and forced

THE ENGINE It,
FIG.

2.

TURBINE

INSTALLATION

AT

EAST EVERETT, MASS.

All condensation in the steam main leading

tures were also taken at these two places,

to the turbine was returned to the boiler by

as it was thought that the throttling might

means of a steam loop.
Steam used was determined by weigh
ing the feed water put into the boiler, the
level in the boiler being kept nearly con—
stant during the test, and made the same at
the end as at the beginning. The blowoFf
pipe and the auxiliary feed pipe were dis
connected and blanked.

dry out some of the moisture in the steam

There were no leakages to make allow

and possibly give it a slight superheat.
During the test in question, however, the
throttling was slight and but little change

was noted in the quality of steam after
passing the governor valve.
Vacuum was measured by a U tube
ﬁlled with mercury, and the electrical
power was determined by means of electri

long distances to the collectors, whence
they are in turn drawn to a secondary set
of collectors and exhaust fans located above
the boiler house.
These fans rehandle the refuse and dis
charge it either direct to the boilers or,
when the amount is excessive, to a shaving
vault or to railroad cars by which it may
be carried away. The economy of this
modern method of handling woodworking
refuse is evident from the fact that enough
is thus collected to operate 1,700 horse
power of boilers.
This installation is an excellent illus
tration of the high efﬁciency of operation
which may be secured by careful and
thoughtful design. It has been the custom,
in many cases in the past, to buy small
fans and operate them at high speed, with
consequent excess in the use of power.
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AMMONIA FOR REFRIGERATION.
BY J. P. RILEY.
MMONIA, under ordinary conditions,

is a colorless gas, consisting of a
combination of two other gases, ni
trogen and hydrogen, in proportion of one

part nitrogen to three parts hydrogen by
measure. But at a temperature of 40 de
grees

below

zero,

F.,

at normal

atmos

pheric pressure, or when subjected to a
pressure of 100 pounds to the square inch,
at ordinary temperature, it becomes liquid.

Its boiling point depends on its purity,
and is about 28.6 degrees below zero at at
mospheric pressnre.
One cubic foot of
liquid ammonia will weigh approximately
39% pounds, one gallon 5.3 pounds.
In the economical operation of ice and
refrigerating machinery, the quality of the
ammonia used is of the utmost importance;

the best results are obtainable only when
pure ammonia is used. The initial cost of
ammonia always appeals to a buyer in the
same way as the cost of any other article,

but if the quality of the ammonia be sacri
ﬁced on account of cheapness, the article
will prove costly, inasmuch as its use

means the ﬁlling up of the system with im
purities which will reduce the efficiency of
the machine and also impair the value of
pure ammonia added afterwards.
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when joints are taken apart for repairs, ad
ditions or removals, or when valves are
taken out of the pump heads for examina
tion or adjustment, all of which tend to an
accumulation of permanent gases, which
cause no end of trouble for the engineer as
well as loss to the owners.
These gases will lodge in the conden
sers, curtailing the condensing capacity and
raising the pressure, regardless of the
amount of water used in the condensers or
its temperature. They will get into the
liquid receiver and prevent the liquid from
ﬂowing readily from the condensers to the
receiver.
The presence of these gases
often produces unlooked for results, keep

ing the engineer guessing-and frequently
causing him to attribute his troubles to
wrong causes. The only way to get rid of
the gases is to purge the same, and the en
gineer must continue this purging opera
tion, if necessary, until he cannot open the
purging valve without getting ammonia at
once.
Ammonia gas is readily soluble in
water, as can be seen from the following
table:
One volume of water at
32° F. absorbs 1,050 Vols. of Ammonia.
50°

F‘

U

H

U

N

59°

F.

U

H

l!

H

()80

F.

H

l‘

1‘

ﬂ

As before stated, pure ammonia has a

boiling point of between 28 and 29 degrees
below zero. If the ammonia is impure, the
boiling point is raised in proportion to the
extent of the impurities contained therein.
To test for boiling point, procure a
chemical beaker or cylindrical-shaped glass
and a special low-temperature standardized
chemical thermometer. Draw oFf about 6
or 8 ounces of liquid anhydrous ammonia

On the subject of purging the machine
the following from Ice and Refrigeration is
particularly interesting and appropriate:
“To

get

rid

of

permanent

must purge them oFf.

gases

we

The majority of

plants are provided with air purge valves

at the highest point of the high-pressure
side of the apparatus, which is the proper
place to locate them; the gas is pumped up

into the glass; hold the thermometer in the

into the condenser, and the machine is shut

glass so that only the bulb is immersed in
the liquid. The state of the barometer af
fects the boiling point, but with the barom
eter at 29.92 inches the boiling point of
anhydrous ammonia is nearly 28.6 below
zero.
The purpose of a refrigerating or ice
plant is to produce low temperatures by
evaporation, boiling or expansion of the
liquid ammonia in the expansion or brine
tank pipes. Therefore, it is obvious that
the best ammonia is that which expands at

down and left standing for half an hour or
so, during which time the water is kept
running over the condenser to cool down
and condense the ammonia gas as far as
possible; the permanent gases collect in the

the lowest temperature, and this means the

purest and, consequently, the cheapest. Not
only will impure ammonia work havoc in
the system, but it requires more power to
compress an impure article than a pure one,
and such power means additional cost of
operating the engine and boilers.
Few, if any, refrigerating plants that
have been in operation for any considerable
period will show that the ammonia in the
system is in an absolutely pure state. The
conditions under which the plant is operat

“The engineer holds his hand on the
purge valve, ready to close it when the
bubbling ceases to rise to the surface, or
when he hears a cracking in the water
similar to that heard when live steam is
turned into a cold pipe or into water; then
he knows ammonia gas is coming, and he
closes the valve so as not to waste am

ed are such as to present the most ready

facilities for the production of impurities in
the shape of permanent gases. Lubricating
oils, rich in the basis of such gases, are

constantly employed to lubricate the com
pressors. Atmospheric air is drawn into
the compressors through the stufﬁngboxes
and through other joints about the plant,
particularly so when pumping a vacuum—a
process which it is well to avoid as much
as possible. Moisture and air get into the
plant when pump heads are taken off and

top

of

the

condenser,

above

the

liquid

weak liquors produce permanent gases, and
it may possibly be equally as true that per
manent gases have a tendency to produce
weak liquors.
"We hear and read a great deal relative
to the decomposition of ammonia

under

conditions of high temperature and high
pressure, but it is not likely that any one
will contend that ammonia decomposed
into its elements of nitrogen and hydro—
gen under conditions of high temperature
and high pressure, if free from other con
taminating elements, would not immediate
ly reunite to its natural ammoniacal state
when“ reduced to conditions of low tem
peratures and low pressure. If, therefore, it
were possible to decompose ammonia under
ordinary conditions of operation in a re
frigerating plant, it would be equally as
possible to reunite the elements again in
their original state in the same plant, pro
vided. of course, that the plant did not con
tain other elements detrimental to such a
reuniting of the original elements.
“On the other hand, there is the possi—
bility——aud extreme probability—that the
presence of other gases in an apparatus
would not only tend to prevent a reuniting
of nitrogen and hydrogen into pure anhy
drous ammonia, but that any gas having
affinity for either or both of these elements
would also unite with them, producing a
composition that would differ essentially in
action, and that the liquid produced from

this combination would be a weak liquid
when compared to the standard of strictly

pure anhydrous ammonia.
“\Veak liquors are equally as erratic and
troublesome in their action in a plant as
are permanent gases, and a combination of
the two evils, which not infrequently oc
curs, is the bane of an engineer's existence.
\Veak liquors lodge in the expansion coils
particularly, preventing normal expansion
of ammonia and almost invariably curtail
the production of the plant. They get into
the stuthngboxes and heat the rod, cut the
packing out, and leak out, in spite of the

tank, in case a submerged condenser is
used in the plant; the air valve is opened

most careful attention; they trap in the
manifolds and cause the back pressure to
vary materially, without any change in the
opening of the expansion valve.
“One moment the frost runs over to the
compressor and the next moment it all

very slightly until the air bubbles rise vio

melts off; one moment the pressure runs

lently to the surface of the water.

up to 20 pounds and the next it drops
down to 5 pounds. The engineer cannot

formed by the ammonia gas condensing; a
pipe is led from the purge valve to a barrel
of water, or into the water in the condenser

monia. He must repeat the purging opera
tion several times, or until he cannot open

the valve without getting ammonia at once.
“Almost all permanent gases will burn,
and some engineers prefer to burn them
off rather than to let them escape in the
water. If, however, the permanent gas is
air, it will not burn freely, and consequent

ly the surest method is the water method.
“While on the subject of permanent
gases, a few words in relation to weak
liquors may not come amiss because when

weak liquors are found in a plant, perma
nent gases invariably exist in close asso
ciation. It may safely be asserted that

tell ‘where he is at,’ the tank will not freeze

to capacity, and the owner needs ice to ﬁll
his orders. Some engineers ‘freshen up’ by
adding a little more anhydrous ammonia,
but the sure man starts purging off from
the lowest point on his expansion side, un
til what he has left in his plant is good,
and then he ‘freshens up’ with sufﬁcient
pure goods.”
As a precautionary measure, and it is a
very important one, it is well for engineers
to make a test of their ammonia before put
ting it into the machine. Once the test is
made and the article known to be perfect,

the engineer can be satisﬁed that, every
thing else being in good shape, it will pro
duce results.
One good and thoroughly practical test
for anhydrous ammonia can readily be
made in the following manner: Connect to
the valve in the cylinder a bent piece of 54
inch pipe; open the valve a little and blow
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oﬂ‘ some of the ammonia from the cylinder
to purge the valve and pipe, then insert the
pipe into a test bottle. Fill the bottle about
one-third full and place it on a piece of
wet iron and allow the ammonia to evap—
orate. Any water or impurities will re

boilers, heavy hydraulic machinery is used

main in the bottle after the ammonia has

An interesting piece of work which was
under way at the time of the writer’s
visit was the construction of some large
drums 9 feet diameter by 30 feet in length,
which were being tested by high hydraulic
pressure for tightness of the joints; in
fact, this hydraulic test is applied to all
drums and headers made in the shop and
any defect is remedied by careful caulk
ing of the joints before the material is
loaded on the cars in the shops.
Forming an ell to the boiler department

all evaporated.
In making the test, the sample should
be drawn as quickly as possible and the
bottle withdrawn from the pipe promptly to
prevent absorption

air.

of moisture from the

Every engineer can readily and easily

make this test, and while it may not be

necessary to test every cylinder used, an
occasional test of this character will repay
for the slight trouble and time taken in
making it.—-The International Steam Engi
neer. -

coils have from 900 to 1,000 lineal feet
without a connection. The shop is also
equipped with portable gas furnaces which
are connected to the gas and air pipes by
hose and so can be arranged to throw a
direct ﬂame on any special joint or pipe
in the coil so that the bend can be made
at that particular place. For operating the
gas furnaces, crude distillate is bought by
the car load and by means of stills and
other apparatus the gas is generated and
puriﬁed for the purpose.
Adjoining the pipe ﬁtting and erecting
department is the main power plant equip
ped with two direct-connected, enclosed
type, high-speed, automatic Skinner en
gincs which are operated in connection
with \Villey generators made by James

for riveting, ﬂanging of heads,drums,man

holes, etc., and for light work pneumatic
tools, the air equipment being connected
with the central power house where a tan
dem compound compressor is in operation.
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PLANT or THE HENRY—Voo'r MA
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CHINE co.
HIS concern, which is one of the larg
est and oldest of the manufacturing
plants of Louisville, has for many
years made a business of the manufacture
of ice and refrigerating machinery and boil
ers on the lines of making the best machine
that it could and establishing a reputation
that would bring permanent business and
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Herewith is shown a plan of the plant
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other and to long distance lines.
One of the ﬁrst things that strikes a
visitor is the apparent absence of common
labor. All of the handling is done with
electric travelling cranes and the shops
are connected with an industrial-railway
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power plant, boiler shop, pipe ﬁtting and

shops are connected to the city, to each

_
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o
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the city. There are seven general divisions
of the plant, viz, administration building,
erecting department, machine shop, foun
dry and wood working department. The
plant occupies 15% acres; each department
being separated so that in case of ﬁre, the
whole plant would not be destroyed. The
construction is ﬁre proof, with steel frame
brick walls and with saw-tooth roof con
struction giving perfect lighting.
There is almost an entire absence of
shafting, as every tool is run by an elec
tric motor, the power plant generating elec
tric current which is transmitted to the
different
departments through
tinder
ground conduits; heating is by the hot
air system using the exhaust from the
power plant and applying it through coils
by means of fans.
Owing to the immense space covered
and the separation of the buildings a sys
tem of communication between the depart
ments which will be quick and efﬁcient is,
of course, essential. The company has its
private lines and operator; and all of the
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is the forge shop which has besides the
usual hand forges, drop hammers, trip
hammers and the largest hydraulic ﬂang
ing press in the United States, the main
casting of which weighs 65,000 pounds; in

this press, heads up to 96 inches diameter
and 5% inch thick are ﬂanged with one
operation.
In the angle between the boiler shop

and the erecting shop is the ware house
which is open on one side and is used
for the storage of completed material Such

HENRY VOGT

MACHINE CO.

Clark Jr. & C0. of Louisville, Ky. each

unit being of 250 horsepowcr capacity. The
boiler plant, in the same building, consists

of two Vogt water-tube boilers. There is
also such auxiliary apparatus as feed
pumps,‘damper regulators, etc., needed to
make a complete plant. The compressed
air for the entire plant is supplied by the
Rand

tandem

compressor

in

the power

as coils, ice cans, tanks and other appa‘

house.
Next to the power plant is the machin
ery department where are made the am
monia pumps and other working parts of

ratus.

the ice and refrigerating machinery, also

a complete line of ammonia ﬁttings and
supplies and drying and ﬁlter machinery
for the brewery trade. It is a thoroughly
equipped shop with turret lathes, electric

ternally ﬁred Morrison boilers besides the
side lines of upright submerged ﬁre box

Adjacent to the boiler shop is a pipe
ﬁtting shop used largely for ice making
machinery and the manufacture of coils
for all purposes, and also for the erection
and test of the machines. The pipe is
brought into this department, is cut to
length, scarfed and welded, using an Acme
gas plant for furnishing gas to heat the
furnaces, and when the pipe is properly

boilers, etc.

The Vogt water-tube boiler

heated, it is welded with pneumatic tools.

was described in our issue of May 15.
In the manufacture of all these lines of

Coils 60 feet in length have been han
dled in this department and frequently the

over a mile of standard railroad tracks,

and vitriﬁed brick streets.
Of the shops, the largest which occu
pies about 2 acres of ground under roof,
is the boiler department where are manu
factured water-tube, return tubular and in

radial drills, and other tools all direct con
nected; work is handled with electric
cranes as in the other departments. Ad

joining the machine department is a stor
age building where ﬁnished supplies of :1}
kinds are carried in stock.
Next to the machine shop is located
the foundry, having two large cupolas.
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This is supplied with modern equipment
such as electric, hydraulic and pneumatic
machinery, core ovens, charging floors and
molding machines.
In addition to the
company’s work a large part of the foun
dry equipmeut is for jobbing work 'for out
side builders of machine tools, elevators,
etc.
'
Adjoining the foundry is the pattern
shop, a three story building separated from
all others, the pattern loft being separated
from the pattern shop itself by ﬁre doors
and heavy brick walls; the ﬂoor of the pat
tern loft is of concrete. There is a thor~
ough circulation of air through the loft so
that patterns are kept in good condition
and they are arranged so that any one can
be got at without disturbing others.
The wood working department adjoins
the pattern shop. In this department are
made the wooden brine tanks, lids for the

tanks, automatic dumpers, traveling cranes
for ice machines, etc.

Besides the business ofﬁces proper, the
administration building contains the draft
ing department and restaurant where the
clerical staff and heads of departments
are served with luncheon. The depart—
ments in the Ofﬁce building are separated
by means of glass and quarter-sawed oak
partitions.
There are large ﬁre proof
vaults both for the engineering depart
ment and the ofﬁce use. Every convenience
is provided for the comfort of the em
ployes and for facilitating the conduct of
the business.
In order to show the size of the plant
a few ﬁgures will be helpful. The entire
works covers 15% acres. There is about
a mile of standard railroad track and 3,400

feet of narrow-gauge, industrial track. The
sizes 'of the buildings are as follows:
Foundry 100 by 300 feet; pattern shop 50
by 100; machine shop 100 by 220; store

house 50 by 100; wood working shop 50
by 200; pipe shop 110 by 225; warehouse
50 by 125; boiler shop 100 by 420; forge
shop 100 by I56; power house 50 by 80.
The

company

has

recently

added

tured

by the Turney

Drier

Co.

and

INCIDEN TS FROM THE EXPERI
ENCE OF A TROUBLEMAN.
N this kind of work, the charm lies in
I its novelty. One never knows where
the next day will ﬁnd him. Without
warning, he is off on a trip of hundreds of
miles to put apparatus in satisfactory serv
ice that may be done with a word or to in
vestigate trouble that will bafﬂe the skill of
the best of engineers. One is constantly
kept in hot water.

to

which have been added a number of im—‘

shunt ﬁeld revealed the trouble at once;

good,

but

whenever

the

load

direct supervision of the architects em
ployed by the company, so that no out
side contractors or architects had to be
employed. Different plants were visited
before the plant was erected and all points
in arrangement and equipment that could
be used to advantage were adopted regard
less of expense. The result is a ﬁnished
plant where everything can be got out
with the least delay in handling and the
greatest facility.

M.

SERPOLLET,

the French

builder of

fast automobiles, is proposing to construct
a car which shall have a weight of only
330 pounds without the generator or'boil
er and which will develop over 200 horse
power. It is expected that this will achieve
a speed of 125 miles an hour.

In one peculiar case with induction mo
tors, the customer ordered the machine in

There was no complaint as to

was

thrown off, the speed would begin to
creep.
We ran it throttled until all of its parts
had reached an even temperature, but with
no better results. The engine-man then
took out the valve to look for steam leaks,

but it seemed to be in good condition and a
trial showed that we had not improved it.
An improvised device showed that the gov
ernor did its work, so that it looked reason
able to believe, despite our indicator cards,

that there must be some error in the valve
setting. This was checked over, and the
piston was taken out and examined.
\Ve took cards until there was no more
paper to ﬁt the indicator. And so it went
for 3 or 4 days more, until we got hold of
the theoretical curve such as engine build
ers send out as a sort of an advertisement.
In comparing the card with one of our no
load diagrams, the trouble was as apparent
as though it had been printed in words
across the paper. The valve leaked steam.
Taking the valve out for the second time.
we pened the inside of the rings to spread

them out, thereby increasing their pressure
against the walls of the steam chest. We
had solved the problem, for engines are not

of the company and all of the contracts,
purchases of material, etc., were under the

the connections were such that less than 25
per cent of the line voltage reached this
part of the motor, and when the foreman
stated that he did not see how this could
‘make any difference, it was necessary to
make the changes in the wiring to demon
strate to him that there was nothing wrong
with the machine.
EXCESSIVE METER BILLS.

vestigated.
was

provements.

One of the features. about the Vogt
plant is that the designs for the entire
plant were made by the engineering staff

that running the motor in either direction
produced a furious sparking.
Another similar case occurred where
the man in charge of the installation in
sisted that the motor was wired according
to the diagram, but as the elevator ran
about four times its proper speed, there
was, undoubtedly, something wrong with
the motor. Like the experience just cited,
there was little difference in the speed
whether the car was going up or coming
down. A measurement of drop across the

A RUNAWAY ENGINE.

To illustrate the point, a recent case of
trouble with an engine will serve. This
particular engine was a small, high-speed,
piston-valve type, direct connected to a 75
kilowatt lighting machine to be driven at
270 revolutions a minute. When this outﬁt
was started and the engine given full steam
pressure, the ﬁrst speed would probably be
276, and as quickly as another could be
taken, 281, then 287, 293, 297, 301, 310, con
tinuing to creep up slowly. With any load
from 10 kilowatts up, the speed regulation

an

additional line, viz, ﬁlter presses and dry
ing apparatus that was formerly manufac
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made that run better than this one does
now.
ELEVATOR TROUBLES.
Elevator work is more or less trouble
some because these motors are generally

installed by outside ﬁrms and, if anything
goes wrong, it is usually attributed to a
supposed defect in the machine.
A short time ago the writer had to
leave some important work to see what
could be done with a small direct-current
motor in elevator service. On reaching the
place he found all hands awaiting his com
ing, and on being informed that the motor
seemed to run away and that the brushes

threw off sparks like a blast furnace, he
was plied with the usual question, “\Nhat’s
the matter P"
In the control outﬁt the wires were so
concealed that it looked to be a 3 or 4
hour puzzle to ﬁnd out where they went.
Before an actual demonstration was made
a happy thought prompted an investigation
of the brushes, and there they were, just

half way between the neutral points, so

the machine itself; its service was.excellent

and there was nothing about it that would
indicate that there was any trouble except
that his monthly bill for this elevator was
just double that of two similar elevators,

and he did not think there was enough ex
tra service to justify such a difference in
his bills. This two»phase motor was run
on a two-phase, three-wire system where
the voltage between the middle and each of
the outside wires was 220 volts and be~
tween the two outside wires 310 volts. A
voltage reading was taken at the motor at
each of the two sets of terminals while the
car was in motion, which read alike on

both phases.
Nothing about the working of the me
chanical end Of this outﬁt suggested that
this motor was doing more work than
either of its neighbors, but to make sure of
this, it was decided to make a test that
would show the power used and the power
factor. To serve as a check, readings were
taken on one of the other elevators before
we put the instruments in the circuit of the
disturbing machine. The results were
identical with our previous readings on the
one phase, with the car going either up or
down, and the same thing was true on the
other phase when the car was going up.
But on coming down the capacity of the
meters was taxed to the utmost to record
just what was going on.
Such an excessive ﬂow of current could
only be acounted for by supposing that
this phase of the windings received the
voltage between the two outside wires
rather than the 220 volts for which the ma
chine was designed. A check reading of
the voltage at the motor terminals showed
that this was the case, but that in our ﬁrst

reading of this same voltage we had over
looked the fact that the device for chang
ing the direction of rotation could make a
change in the way the phases were deliv
ered to the rnotor.—The Electric Journal.
REPORT comes that a Lancashire, Eng

land, mechanic has invented a sewing ma
chine which will take thread direct from
two spools, thus doing away with the wind
ing of shuttles and bobbins. It is stated
to be a very simple machine and one which
can be manufactured for a low price.
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HEATING AND VENTILATING
THE LOUISVILLE 6c NASH
VILLE R. R. SHOPS.

OF

I'IE several buildings are heated and
T ventilated by the Sturtevant blower
system, thirteen separate sets being
located to give economy of ﬂoor space and
eFﬁciency of operation. The construction of
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blowers which are elevated on the plat
forms, in order to minimize vibration.

boxler iron ducts. A galvanized iron head
was placed over these ducts which gave the
air the proper distribution both in quantity
and direction. The heavy boiler iron out
lets were used so as to be amply strong to
withstand the severe usage to which they
would be subjected in a shop of this kind.
Illustrations herewith show clearly the

In the general stores, office building and
in the toilets, the blower system is supple—
mented with a small quantity of direct ra
diation. Exhaust steam from the power
plant is used for heating and the steam
mains are conducted to the several build
ings through a tunnel built for the accom
modation of high and low-pressure steam
lines, water pipes and electric wiring.

ENGINE-DRIVEN UNIT SUPPORTED IN
THE ROOF TRI'SSES.

The Webster system of vacuum return
is used and it was found that, with the
i I ~-_ -_\_-_‘. -_—_-_»

FIG. I. LAY OUT OF HEATING PIPES AND BLOWERS IN ONE SECTION OF THE

amply proportioned steam pipes, a pressure
of 4 ounces effected a perfect circulation in
all the blast coils and radiators.
The B. F. Sturtevant Co., of Boston and

BOILER SIIOP.

the buildings being of steel and principally
one story with wide spans, left a great deal

methods employed and give an idea of the

of space between the roof trusses which

present when ﬁnished. There is no useful
space occupied in any of the shops by the
heating apparatus and the piping is entirely
out of the way of cranes or material in
the hands of the workmen.

was found available for the accommodation
of pipes and heating apparatus, which in no
way interfered with the operation of the
shops.

space occupied

and the

Chicago, were the contractors for the in
stallation of the apparatus, high and low—

appearance they

Platforms were built near the outer walls
of several of the buildings and supported
upon light columns in an out of the way
place, on which the engines, fans and coils

were erected. From the outlets of the fans
the galvanized iron ducts were run through
the lattice work of these trusses and their
outlets dropped along the wall so that the
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air was led to the floor line and along the
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outer wall. The balancing of the new type
engine was so perfect that the highest
speeds were attained without the slightest
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vibration in the platform or building.
In buildings where this method could
not be adopted, small houses were built
outside of the shop and against the side
wall in which the apparatus for these build
ings was installed.

The air was conducted

lo the buildings through re-inforced con
crete ducts underneath the floor and the
air was distributed at different points in
the buildings near the columns through
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one 0F rm: STEAM-DRIVEN \‘ENTILATING SETS.

Apparatus distant from the power house
and that which will probably be used dur'
ing the summer time for ventilation is run
by belted motors; in the other buildings

pressure steam lines and galvanized iron

close to the high pressure steam supply. the

Icy, Pa., has discovered that the keeping
of ducks in an enclosure which is bril
Iiantly lighted all night fattens them.

blowers are operated by direct connected
engines, vertical engines being used on the

ducts.
E. W. Twmmc, who lives near Yard
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PRACTICAL LETTERS.
Tlzis depar/mznt is for the direct exchange of ideas bztween ﬁmrliml men. Tlm mos! arm/flame lr/llrr ir one collie/i gives a suggeslzbn
or falls of an arperienre wlziz/z will be llel/rful to Me man 17: charge ofpower mar/zinery. Sketches/hr i/lus/rallbnr are desired when possible.
These need not be skillfully drawn, nor is con-er! writing ﬂl‘l'e'SSll’jh S110}: matters can be ﬁxed 11/) in l/lir office. 771: zditar: do not lmld
.‘llemselr/es responsiblefar tlze correctness ofslalzrmenls made or opinions expressed by mrrrspomlmls in 1111': de/mrlmenl. H’e pay for all
accepted leliers in rar/z.
THE CAUSE OF AN UNSTEADY WATER LEVEL.
Editor The Engineer:
The following lines describe a little
trouble I got into and perhaps some of my
brother engineers may be up against the
real thing, as I was. When I took charge
of the electric light plant here the end of
the ﬁrst week was time to clean boilers.
The engineer who preceded me said that the
boilers had run 8 weeks without cleaning.
We have two Babcock 8: Wilcox water
tube boilers of 250 horsepower each and
one Climax boiler of 500 horsepower. Well.
I changed over from the two B. 8: \V. boil‘
ers to the Climax boiler and cooled down
the former.
It required from 3 to 4 days to clean

simpler, quicker and more reliable than
any other method the writer has seen. The
principle involved is that of dividing the
card into to parts by ordinates equidistant
from each other and perpendicular to the
atmospheric line. The middle ordinates of
these divisions which are the only lines
drawn, are then averaged, giving a close
approximation to the average height of the
card.
The simplest way to locate the middle

or less, in length.

Then draw 0 P parallel

to N Q, such that O N equals 1-20 of M N.

Then if M Q represents the sum of the
middle ordinates of the card, 1’ Q will be
1-20 of that sum or the average height.

If

the card is from one end only of the cylin
der, the line M N need only be I; as long.

and O N equal to 1-10 of M N.
Roy E. Lynd.
POUND IN A CRANKPIN.
Editor The Engineer:
I recently noticed a comment on the
cause of a crankpin pounding on the quar
ters, which reminds me of a very annoying

experience I had with a side-crank auto
matic 3 years ago. The engine made 180

these boilers, but when I got them cleaned

revolutions per minute and was new, but

out and raised steam I cut them in and cut
out the Climax boiler at 3 p. m. At 6 p. m.
I went home as usual. At 8 p. m. they sent
for me and when I arrived at the plant I
found the water jumping up and down.
One minute the glass would be full and the
next minute the water would be out of
sight. I thought the water was foaming, so
I cut the boiler out and the water quieted
down at once, so I cut it in again, but had
the same trouble.
Finally I cut it out and let it cool down
and the next day I blew all the water out
and ﬁlled it up again with fresh water. I
had concluded that someone had doctored
the boiler. That night the same thing hap
pened and I was compelled to cut the boiler
out again. The next day I went at it and
when I knocked in the man-hole plate in

after running about 2 months a sharp me
tallic click was heard just before the pin

the steam drum I found_one end of a so

called dry pipe broken off, with one end
down in the water.
\Vhen the engines were pulling hard the
water level raised and the glass would be
full, then

when

the engine cut oﬂ‘, the

water would fall and the glass would be
empty. That is the only way I could ﬁgure
it out. Well, I had nothing to repair it
with, so I took the dry pipe out and since
then I have had no trouble. I have always
thought that a dry pipe in a boiler never
amounted to a hill of beans. This is my
second experience with dry pipes and I
have taken them out every time and got
along just as well without them as with
them.
Madison, Ind.

reached the quarter, and, of course, this
steadily grew worse.

A

I a

see where the racket all came from, and l
FIG.

I.

ME.\SI'RING

THE

DIAGRAM.

ordinates is shown in Fig. I. Place the
index of a scale at B, and swing the outer
end about that point as a pivot until some
division of the scale falls upon the perpen
dicular C A and so that the distance B C
is divisible by 20 into an integral number
of sixteenths of an inch. For an ordinary
card 3% inches is a convenient unit, the
twentieth part of which is 3-16 inch. Now
mark the points through which the ordi
hates are to be drawn, as shown, beginning
and ending with 1-20, and making all inter
mediate spaces equal to 1-10 of the dis

tance B C.
The middle ordinates may now be aver
aged by taking a strip of paper about a
foot long, having one straight edge. On
M

QI-N

%

was determined to locate it.
Previous to that I tried ﬂushing the pin
through the centrifugal oiler, and as the
pound almost ceased I knew it was in the
pin. One night I noticed that the brasses
were wearing slightly on the sides, a very
little, hardly enough to be" noticed. They
had no end play when new, although they
worked perfectly free around the pin.
There was no lost motion anywhere on
the engine. Next day I squirted some oil
in my hand, and catching the connecting
rod, let it slip tlIrough,~keepirIg-my hand
clear of the crank disk. I pushed in on the
rod and nothing happened, but when I
pulled out and away from the crank, the

noise ceased entirely. I knew the pin was
not true with the shaft or anything else,
The brasses seemed to work in against the
disk when the crank got about to the cen
ters, and then pushed'but with a slapping
sound twice during each revolution.
That night I tested the pin in several
positions with a machinists' plumb and
lead. I found it bent, so to speak, towards
the shaft, also in the direction of the thrust

B. Spratt.
FIG.

FINDING rm: MEAN HEIGHT 0F DIAGRAM.

After due consideration, I found time to
strip the engine and line it up. After that
I found it all O. K. It was a little queer to

2.

FINDING

AVERAGE LENGTH

OF ORDI

HATES.

of rod when on the “eighth” starting from
the center. It was out of the question
to have a new pin ﬁtted, so I cut
two U-shaped shims of thin sheet copper
and put one between each half brass
and the crankpin collar, bending the

Editor The Engineer:
\Vhile it is generally conceded that the
quickest and most accurate method of ﬁnd—
ing the mean effective pressure from an

this edge lay oFf successively all the twenty

indicator card is by means of the averag—
ing planimeter, still there are many cases
in which the cards obtained during a test
have to be worked out without the aid of

with a sharp-pointed pencil. Now draw
two perpendicular lines M N and X Q

brasses. Then I cut away some on the
edge next to the pin to prevent scraping off
oil. The shims did not show above the
collar on the pin. The engine then‘ran
beautifully. but the relief only lasted as
long as the shims, which was about a

as shown in Fig. 2. On M N take some
length divisible by 20 into an integral num
ber of sixteenths, and about 10 inches, more

trouble to have the engine run quietly for
that length of time.
W. A. G.

that instrument. The graphical method
here shown, for securing this result is

ends around % inch, the space between the

lengths to be averaged. This is done by
~imply placing the strip on the card and
marking off each of the successive lengths

month, or 6 weeks, but it was worth the

THE
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DIAGRAMS FROM A MARINE ENGINE.
Editor The Engineer:
The accompanying indicator diagrams
were recently taken from a piston valve
marine engine. I should like to have engi
nccrs explain the cause of these peculiar
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sible, but to me it does not seem very prob

of the Corliss or some other improved
type. and either direct connected or belted

able.

to the machinery it is intended to drive, in

become entirely obsolete, one of several
conditions would have to be brought about,

either case taking up far less space _per
horsepower than the older engines. We
have enginesusing steam of very high pres

In order that the steam engine may

at least it seems so to me.
First, there must be some easier and

cheaper mode of producing and using some
of the forms of energy with which we are
acquainted.
Second, some new force 'must be found,

of such ease of application, as cheap as
steam and in such abundance that steam

can no longer be compared with it.
Such a form of energy, supposing that it
is discovered, must be of such nature that

J

,
FIG.

I.

DIAGRAMS

FRO.“

FOR\VARD

ENGINE.

diagrams and what was wrong with the

sure, and in many cases superheated steam;

valve.

Editor The Engineer:
\Vhat will be the future of the steam en—
gine? \Vhat part will it play in the economics
of the world a century hence? \Vill it still
have a part to play? Or will it be displaced

we have utilized every possible means of
overcoming friction and preventing wear;
we have invented furnaces of high eﬂicien- .
cy and boilers of the water-tube type.
Devices for utilizing the heat of the
ﬂue gases that would otherwise go to waste
are in use, the exhaust steam of the engine
is condensed and the heat contained therein

by other and more powerful motors. utiliz

returned to the boiler, while non—conduct—

ing some other form of energy, possibly
some one or more of the well known forms
we now possess, or perhaps some form of
energy yet to be discovered?
These are questions that frequently pre—
sent themselvcs to my mind, and undoubt
edly to many others. Now these are hard
questions to answer, and in all probability
no person is qualiﬁed to portray truthfully
and accurately the condition of things that
will exist in a hundred years from now;
that is, in the mechanical world alone.
Nevertheless I shall endeavor to give
my views and the ideas I have formed on

ing coverings are applied to the steam
pipes, boilers and cylinders to prevent the
escape and consequent loss of heat. In
short, inventors and workers in every ﬁeld
of science have bent all their energies to
the task of bringing the steam engine and
its accessories to perfection, and at the
present day it would seem that while far
from perfect and leaving much to be de

F. L.

THE PROBABLE FUTURE OF THE STEAM ENGINE.

sired, nevertheless the limit has been al

last question, via, will the steam engine be
still in use or will it be a thing of the past?

most reached. The writer now refers to
the steam engine of the piston or recipro
cating type; the steam turbine in its ideal
state is a long stride ahead of the recipro
cating engine, but the steam turbine has
not yet attained the state of perfection that
its older rival has.

Before doing so. however, let us cona

The steam engine has very nearly, if not

this subject, with special reference to the

it can be as readily adapted to various sit
uations and circumstances as steam can at
the present time, and it must be capable of
complete control as is steam.
There is hardly any situation or any
conditions that render the use of steam im
practicable; something that cannot be said
of any other form of energy that we have
at our command.
Electric motors, magnetic motors, com—
pressed air, gas, gasoline and water motors

must be supplied with power from an ex—
ternal source, and have a very limited ﬁeld
of action as compared with steam.
Electric motors must be supplied with
an electric current from some source and
the production of this electricity requires
either batteries, primary or secondary, or a
generator driven by hand. steam, water or

some other power. The same may be said
of the others.
There is the question of water and fuel
to be considered. There are very few
places where it is not possible to secure
water of some kind; it may be salt or
brackish, it may be muddy or highly
charged with mineral salt, but it is water
nevertheless from which steam can be
made.
There is no doubt but what the next
century will see some wonderful and strik
ing inventions. The history of the past
quarter of a century has shown that we
may expect it. Some of the problems, the
solution of which are being unceasingly
sought for, are the production of heat di—
rect from coal, the production of “cold
light" and the storage of power—i. e., the
storing of energy in such a manner that it
may be transported where needed and there
made to do its work in the proper motor
without any other intermediary apparatus
whatever, somewhat in the same manner as

you would use an electric battery. By
simply pouring in the necessary ingredients
and making the connections required, the
work then going on without any further at
tention.

It is true that we can now do this to a
certain extent in the storage battery and by

\

FIG. 2.

DIAGRAMS FROM AFT ENGINE.

means of compressed air, but these meth
ods are open to the charge of unwieldiness,

sider brieﬂy the steam engine as it is now,
. the most perfect type being the result of
the accumulated researches of scientiﬁc
men and the practical experience of engine
builders.
\‘Ve have evolved from the engine of
James Watt’s time, with its slide valve, its
walking beam and its crude methods of us
ing steam, the neat, compact engine of one,
two, three or four cylinders, having valves

quite, arrived at that point where it can go
no farther for the reason that when we in
crease the efﬁciency at one point we de
crease it at another, and for each gain we

have a corresponding loss.
There are many who believe that in

time the steam engine will be absolutely a
thing of the past, something that will exist
only in history and in the memory of those
who have seen it.

This, of course, is pos

unreliability and unwarranted expense.
As to the problem of cold light, that is
a matter that has no bearing on the sub
ject under discussion, it simply being men
tioned in connection with the others as one
of the questions the scientiﬁc world is try
ing to solve. The production of electricity
direct from coal, or we may say the pro

duction of any form of energy that may be
utilized directly without the intervention of
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another set of apparatus, is a thing that is

and had repeatedly invited me to come and

possible of achievement, for it can now be
done by means of the thermo-electric bat
tery or “pile,” an arrangement of two kinds
"5 metals in bars or ribbons fastened to
gether at the ends.
But this gives current measurable only
by a galvanometer and of course is not
worthy of serious attention.
Even though the energy in coal and oth
er combustible substances, through future
discoveries, be converted into electricity di
rectly, there is no reason for supposing that
the steam engine will be displaced thereby,
as there will still be conditions rendering
steam the easiest and most convenient to
apply.
These remarks are not intended for
more than I have stated, being given as an
expression of opinions upon the subject;
therefore I hope that none who may take
issue with me upon this question will accuse
me of possessing undue assurance. There
is an immense amount of energy going to
waste all the time, viz., the force of the

see what a ﬁne, up-to-date outﬁt he had,

tides, the wind, the heat of the sun, every

particle of which is, with a few exceptions
perhaps, lost so far as the direct utilization
of it is concerned.
Again, there are other forces ever at
work, although not perceived by us, except
when they occasionally give a tangible dem
onstration of their existence. The earth’s
magnetism, its electric currents, its internal

heat—all these are sources of energy from
which, were it possible to draw upon them,
we could run all the machinery of the en
tire world and even much more. But al
though these forces should be subjugated
and made to work for mankind, in the next
century, as in all likelihood they will be,
that would not necessarily do away with the
use of steam, for the reason that the appa
ratus and the processes used might be
more cumbersome and expensive than
steam apparatus.

Some oversanguine
scientists have
dreamed of the time when the user of
power shall have only to go to the central
station and purchase the amount of power
required to run his machinery for a day or
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so last Sunday I journeyed to the friends
engine room. The plant consists of two
separate direct-connected generator sets,
and four return tubular boilers. The boil
ers were fed by two 6x4x6—inch duplex
pumps, with an injector for reserve. Well,

were all put on the pressure side of the
shut-off valves, which rendered them use
less as far as taking the checks out for
repairs is concerned, while the boiler was
in service.
Another thing, the feed regulating
valves .4, A, Fig. 2, were put in the feed

line 8 feet from the ﬂoor. This required
the use of a ladder every time the water
valves needed regulating.
Where the cold water line was connect
ed to the street main, the ﬂange union was
placed between the shut-off and the street

FIG.

FIG. 2.

I.

ARRANGEMENT SHOWN IN BLUE
l’RINT.

ORIGINAL ARRANGEMENT OF FITTINGS.

main, as shown in Fig. 2. This should
have been arranged as in Fig. 3 at L, but
could not be owing to the piping being
in the concrete ﬂoor. Fig. 3 also shows
how I suggested to have the piping ar
ranged so that the check could be taken
out at any time and be repaired. It re
quired one more brass union, which was
put in at B, Fig. 3. also a I%-inch tee with
a brass plug in it at M. Fig. 3.
My friend altered the piping and valves
on the entire battery as per Fig. 3, and
said that it looked much better and was by
far handier, especially the IOWcring of the
regulating valve nearly 3 feet, which ena

as far as neatness and room are concerned,
the place was in ﬁne shape, everything in

its place, nice cupboards and ﬁne wrench
rack, boiler room very clean, fronts nicely
lminted and gages polished; in fact, gen
erally speaking, the place looked all right.
After being shown around the engine
room and having examined things pretty
thoroughly, he took me to the boiler room

and asked what I thought of the way the
boilers were arranged for feeding. I looked
them over carefully and found that the
feed piping to each boiler was ﬁtted as in
the sketch, Fig. 2. I then asked who had
arranged the piping, and was told that the
mechanical engine-er had drawn the plans
and superintended the work. The blue
prints were brought out, which showed the
ﬁttings as in Fig. 1. Note that there are
no unions provided for making up the
work, no unions provided for taking out

hled the operator to handle it readily with
out the use of a ladder.
D. W.C.
A

NOVEL

METHOD OF OILING

SHAFTING.

Editor the Engineer:
I have a kink in the shape of an oil can
for oiling shafting. Take a common oil
can and make a slip-noose on a string and

the check valve for repairs, also that un

der the cement ﬂoor no provision is shown

week, as the case might be, and have it

handed to him in a can or a package; or
the power company would send their

OIL CAN OPERATED BY A STRING.

wagons to each consumer and deliver so

many horsepower or kilowatts at stated
intervals, just as we now get our milk
from the milkman.
Or the central station might run pipes

put it on the spout about half way down.
Make a loop on the other end and hook it
on the handle. Then take a stick with
a hook at the end; hook on the oil can and
use the cord to tilt the can.
Chas. Claypool.

to each house and install meters, then all

we should have to do would be to turn a
valve and have our houses supplied with
heat, light and power. Now while such
a state of affairs is not impossible yet it
seems rather improbable just now. In my
opinion steam will not be displaced en
tirely until this becomes possible. To con
clude I will say that in my opinion, and in
the opinion of many others, the day is far,
far distant when the steam engine will be»
come a thing of the past.
Dayton, Ky.
G. W. H.

CHANGING

SOME

DANGEROUS

PIPING.

Editor The Engineer:
A young engineer friend of mine got a
job in a lighting plant in a nearby city

THE CAUSE OF TROUBLE \VITH C. \V.'S ABSORP
TION

MACHINE.

Editor The Engineer:
rm. 3.

THE FINAL ARRANGEMENT OF
FITTINGS.

for making up the work from the street
main to the 2x2x 1%-inch tee leading to
boiler No. I.
Fig. 2 shows how the work was done
by the pipe ﬁtter. First, note that it was
necessary to put two unions in the line to
make up the connections, then the unions

If C. W.’s absorption machine is run
ning all right it,is singular that he has
trouble with the tank only. I think he will
ﬁnd the trouble in the rectiﬁer, provided he
has one. He does not mention having one,
but I should not think an absorption ma
chine could well be run without one to sep
arate the water from the anhydrous am
monia.
Probably the trouble he has is due to
water with the ammonia. If so, the only
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way I know of in which he can test it is to
draw off some of it in a glass. The am
monia will evaporate, leaving water only in
the glass. If there is water, his rectiﬁer is
out of order. If he has no rectiﬁer, he
would better make one. Should he not
know how to make one I will tell him how
and illustrate it with a sketch.
1. H. Lamar.

HOW TO MAKE A SMALL SEPARATOR.
Editor The Engineer:
Sometimes an engineer ﬁnds himself in
a plant where there are plenty of pipe ﬁt
tings, and it is interesting to note the num
ber of steam appliances he can construct
of them. For the beneﬁt of engineers who
need a separator for a small pump or en
gine and cannot induce the boss to buy
one, I present the following plan for mak
ing one.
The body of the separator is a section
of 6-inch pipe about 3 feet long. the ends
Wild-'-

P.‘P[ PLANO!

PACKING

ENGINEER.

in preventing the boiler he illustrates from
priming. Now I think the trouble lies in
the fact that pipe D is too small to supply
the necessary amount of steam, and that it
is carried too close to the water line in the
central column.
As a remedy I would suggest removing
it altogether, replacing it with a short nip
ple and tee of larger diameter than the
present one, using bushings for the engine
and injector pipes. Then, I think, the trou
ble will disappear.
G. E. H.

REST roa ENGINEERS.
Editor The Engineer:
I wish to state a few facts concerning

human endurance, which naturally brings
up the question, has the engineer the proper
time to rest his tired nerves and brain? A
nervous man and a man with a clouded
brain have no business in an engine room.
Yet I have seen men of both classes trying
to take care of plants.
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I am sure many of the readers know of
just such cases as I have mentioned, and
also that the engineer is almost powerless
to improve his condition. It is a question
whether it is not possible that many of the
so-called mysterious boiler explosions are
due to such causes.

J. M.
PRESERVING "rm: BLOWOFF VALVE.
Editor The Engineer:
I have noticed from time to time that
many correspondents who use globe or
gate valves on the blowoﬁ' pipes complain
about the valves leaking in a very short
time. A simple wrinkle is to attach a small
%-inch pipe to the bottom of the valve, as
shown in Fig. I.

They were either so

nervous that the slightest unusual noise
would startle them so that had it been any
thing serious they surely would have done
the wrong thing to avoid an accident.
Upon asking one man what was the

FROM BOILER

“I

matter with him (because I had never seen
him act so before), he explained that he
fmcn HOLES
SIZE or
STEAM PIPL

had so much to look after and everything
seemed to go wrong at the same time;
everybody about the plant was out of sorts
and seemed to think he was not doing his
duty, so that he was almost crazy.

PA C KING

SECTIONAL

VIEW

OF

SMALL

FEPARATOR.

being made of reducers and into the one
that is to serve as the lower head, a sec
tion of pipe with a very long thread cut
on each end is screwed in after ﬁrst drill~
ing a number of 7A inch holes. These
should be drilled just below the thread,
then on this end should be screwed a re
ducer with the large end down so that it
will cover the holes, as shown in the draw

ing.
The end of the smaller pipe should be
covered by another reducer which should

be plugged at the upper end. A short
piece of pipe with a long thread on one
end is then screwed into the top head or
reducer, and after screwing a

ﬂange on

each end with a gasket cut out of sheet
asbestos under it, placing a gage glass on
the side and a drain in the bottom, we

have our separator completed.
The sizes
of the ﬁttings will be governed by the size
of the steam pipe for which the separator
is made.
Ray Vosburgh.

A METHOD or PREVENTING BOILER mummo.
In the issue of June 15, page 420, C. E.
R. asks for information which will aid him

LIVE STEAM

FIG. I.

suowmo 'A-mcn PIPE AND VALVE.

I knew

When the blowoﬁ valve is opened, also

the man to be competent, sober and indus
trious. He never said or did anything to
offend anyone; was always willing and
ready to do what was asked of him. I told
him to take my advice and lay off a few
days or he would be sick. He said he did

open the small valve, which is connected di
rect to the live steam. This will prevent
scale from lodging below the seat or be
tween the valve faces. I feel pretty sure
that small flakes of scale are responsible for
many of the leaky blowoff valves.

not feel well, but could not afford to lay

Another new idea is the funnel shown

off because his wife was ill at the time.
At length I persuaded him to ask for a
few days’ rest. He had been on duty from
[2 to 14 hours every day for nearly a year.
In 3 days he was back at work again, but
an entirely diﬁ'erent man. Had he not done
as I suggested, something serious might

in Fig. 2. We all know the annoyance ex
perienced when pouring liquid into a small
necked can or bottle. The imprisoned air,
in forcing its way out, causes some of the
liquid to bubble out with the air.

have happened, because we all know that a

man with the responsibilities of an engineer
must act quickly yet keep cool in case of
danger. The old saying is, “Trouble never
comes singly," and with trouble comes
danger.

Another case is that of a man who is
almost dead on his feet. He has been on
duty over 2 years and lately has been or.
12 to 18 hours a day during the week and
ID to 12 hours on Sunday. He told me
that he was completely worn out, because
he cannot get enough sleep. Now this is
another bad case, yet he is not to blame. I
have been in engine rooms where a person
could not stay an hour without getting
drowsy and feeling as though he were
weighted down with lead all through his
body. I have also been in boiler rooms
where the ﬂoors were of concrete. These
made one's feet and legs ache so that every
step put one in misery. Yet 12 hours was
the length of a shift, and at change of shift

Editor The Engineer:

If so, who is to blame?

it was 18 hours.
This plant had four ﬁremen, two water
tenders and two helpers. In 1 month’s
time they had had six new ﬁremen and
three new helpers.

FIG. 2.

FUNNEL \VITH AIR TUBE.

What is known as the corrugated fun
nel is made to overcome this nuisance, but
it is not a glowing success, as this funnel
will prove. A small tube is fastened in a
common funnel by means of two small
strips of tin, which should hold the tube in
the center of the spout. Very often money
has been made out of such simple ideas as
this, but I am just generous enough to offer
it to the public. '
T. S.
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SOME DATA ON THE BROOKLYN
AND MANHATTAN TUNNEL.

pressure is maintained at 20 pounds per

EW YORK'S expenditure of mil
lions of dollars in subways and
tunnel work is attracting much
attention, owing to the diﬁicult engineering
problems encountered and subsurface tun

the pneumatic shield method.
An entrance into the workings of the
tunnel is accomplished through the two
air locks, which are also shown in the
view. The lower air lock. which is 6 feet 6

square inch.

N

SECTION

OF

and

the

illustration

The tunnel is being driven by

give equal efﬁciency with compressed air or
with steam, and are the product of the A.
S. Cameron Steam Pump Works, foot of
Fast Twenty-third St., New York.
Over a score of Cameron horizontal
plunger and piston pumps are in service at
various parts of this tunnel. and over 100

BROOKLYN-MANHATTAN TUNNEL. SHOWING CAMERON PUMP

neling methods employed by the various
contracting ﬁrms which are executing the
work.
In the accompanying illustration is
shown a photographic view of the Brook
lyn and Manhattan tunnel pumping sta
tion, situated on the Brooklyn side in the
tunnel. This tunnel is now in the course of
construction under the East River, the
Brooklyn shaft being at Furman and Jorale
mon streets, and will connect the Brooklyn
subway with the Interborongh Rapid Tran
sit subway at the southern end of Manhat
tan Island in Battery Park. The overhead
construction of the tunnel is clearly shown
with the sectional cast-iron lining.
Soon after ground was broken for the
:unnel, it was necessary to install a pump
ing plant to provide for the disposition of
the water,

AUGUST 1, 1905.
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shows

a

Cameron regular pattern piston station
pump, I4 and 10% by 18-inch. of the light
servicc type, in position in the tunnel. about
I00 feet from the Brooklyn shaft.
By a careful observation on the left
hand side of the view a bulkhead will be
noticed, consisting of a solid brick wall
built across the entire tunnel. This wall is
built entirely of brick, being 3 feet thick
and heavily braced with timbers, and firms

the compressed air chamber situated on the
further side of the bulkhead, where the air

inches in diameter, is used for the exit of

material, which is removed by cars on a
trackway. The upper air lock is an emer

INSTALLATION.

are solving the unwatering problems in
numerous parts of New York's subways
and tunnels.
40-.»—

gency lock for use by'the men in escaping

in case of the flooding of the tunnel.
Any accumulation of water in the ex
cavation is forced out of the air chamber
by means of the air pressure through a pipe
built within the bulkhead, the water thus
falling to a sump outside of the wall, from
which it is pumped to the surface, the lift

TEST OF A CURTIS STEAM TURBINE.
Recently a test of a 2,000-kilowatt steam
turbine generator running at 900 revolu

tions a minute was made in Schenectady by
Messrs. Frederick Sargent of Sargent &
Lundy and L. A. Ferguson of the Chicago
Edison C0. The machine was of the 4-stage

TEST 0}" A 2,000—KILI)\VATT TURBO-GENERATOR:

Load
Duration of test.
.
.
Steam pressure. gage . . . .
Back ressure. absolute . .
Superﬁaat; . . . . . . . . . . . . . . . . .
Steam
Load inconsump.
kilowatts.
per K.W.
....

Full
. . ..
. . ..
. . ..
.hr.
. ..

being 60 feet. Owing to the water being
dirty and gritty, the water cylinder of this
pump is supplied with a removable iron
bushing.

‘4

125 hour
0.916 hour
1.
166.3 lbs.
170.2 lbs.
155.5
1.49 in. of more.
1. 401n. of mercv
1.45
207. degrees F.
120degrees Fv 204.
,0231'
15 U'Z‘lkl.
, 1,066.7
16 31 lbs.
15 09

The pump is operated by com

pressed air, the exhaust of which is deliv
ered into the compressed air chamber of
the tunnel, where it is again utilized.
Cameron pumps are especially adapted
for this work, being compact and strongly
built, with few working parts, and no out
side valve gear or rods to become broken
or get out of alignment. The construction
of their operative mechanism is such as to

‘1
hour
lbs.
in. of mere.
degrees F.

lbs.

0
1 33 hour
154.5 lbs.
1.85 in. of more.
156.
degrees F.

1,510 5 lbs. total.

type, but was not of the latest form manu
factured by the General Electric Co.
The test was made on May 3, [905,
after preliminary tests had been made by

assistants sent to the plant by Messrs. Sar
gent and Lundy. All instruments were
carefully tested and standardized during
the trial and every precaution was taken
to insure that the results should be relia
ble and accurate. The results of the test
are tabulated herewith, and it will be seen
that the data on steam consumption a kil0*
watt-hour are exceptionally good.
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QUESTIONS AND ANSWERS.
In this department '10: will answer as firamplly as possible all questions ﬁerlaining to power plant oﬁcralion vubmiltra' by our
readers. 1t slwulrl be I‘e’IIlL'I/Ibtl‘r‘ll, however, Mat 1'! takes some time 10 get mailer readyfor publication and, if an immediate reply is desired.
postage sllould be enclosed/0r a mail answer. Questions s/zou/d have all relatedfacts given, as some/[mes it is impossible to give an answer
far wan! of some details or (la/a.
Address all commum'calz‘ons lo Quution De/mrlmmt, T11! Engineer, 355 Dearborn Slrtel, Clumgo, III.

A.

5.;

HORSEPOWER

BATTERY FOR

OF

COMPOUND

SMALL LAMPS;

ENGINE;

HORSE

POW'ER OF FEED-“'ATER HEATER.

1. What would be the horsepower of
a compound marine engine with cylinders
20x 34 inches diameter, and 36-inch stroke,
the vacuum being 26’inclies of mercury, re
ceiver pressure 15 pounds, and boiler pres
sure 100 pounds?

The hyp. log for the ratio of expansioii
in the low-pressure cylinder is 2.76, so that
the mean eﬁective pressure would be:
30 (1 + 2.76)
,
—-——-— —— 1.9 = 5.2
15.8
and the horsepower in this cylinder would

series to give the required voltage, and
then ten such series would have to be put
in parallel, in order to bring the resistance
of the battery down to 0.25 of an ohm, which
is, approximately, that of the outside cir
cuit. The wire for connections would need
to be of good size, in order to kecp the re
sistance down, but it is impossible to say

be:

what size without knowing what arrange

52 X1166 X 907.9 X N
ment you propose and how long a wire

“2. In putting a ground detector on the
busbars, what size wire would be used for
the connection, and also for the earth con

nection?
“3. What is the best form of battery
which can be made by an engineer to run
small 6 t0 10-candlep0wer lamps? How
many lamps can be run on such a battery?
Wltat size wire should be used for the
circuit and connections?
“4. What is a good rule for the ﬁguring
of horsepower of a feed-water heater ?"
A.—1. You do not state what cutoff
your engine has, but assuming that it is
such that the expansion in a high-pressure
cylinder goes clear down to receiver pres
sure, the ratio of expansion would be 3.8.

33-000
The total horsepower would be the sum of
the values for each cylinder.
These

expressions

have

been

worked

out with the supposition that there is no
compression and no drop in the pressure
at the end of the stroke, so that they are
only approximately correct.
2. A No. 16 tinned copper wire well
insulated and carried out to a con~
nection which makes contact with earth
which is always moist will be sufﬁcient for
a ground detection wire.
3. Probably the best form of battery
for small lamp work is the blue stone or
copper sulphate cell. This has electrodes

would have to be used. For a circuit some
10 feet in length, having 20 feet of wire,
the outﬁt above proposed would call for
about No. 16 wire. You will notice that
we have assumed 2-candlepower lamps in
stead of 6 or Io-candlepower; 6 and 10
candlcpower lamps are too large to run

from a primary battery with any degree of
satisfaction.
4. heater
The term
of a deﬁne.
feed
water
is a horsepower
hard thingito
There is really no such thing, but heaters
are rated commonly by horsepower in ac

cordance with the size of boiler which
they can care for.

A common rule is to

allow K; of a square foot of tube surface
for each boiler horsepower which the heater

Then the mean eﬁ’ective pressure in the

high-pressure cylinder would be found
from the equation:
.
P (l-l-Jryﬁ. lqgﬂ—lmrl' prrssure
1V.E.P. =1 ————
The ratio of expansion equals the initial

pressure divided by the receiver pressure,
Or 115 + 30:3.8, and the back pressure is,
of course, 30 pounds. The mean et’fective
pressure will then be:
115 (1 + 1.33)

-—---- 30 = 40.5 p -n (ls.
3.8
horsepower

will

then

monly known as blue vitriol, dissolved in
water. The gravity form, in which the
copper plate is placed at the bottom and
the zinc near the top of the liquid, has

,.

The

of copper and zinc, and, as a solution, has
copper sulphate crystals, or what is com

be

found

by

the regular equation. You have not given
the speed at which your engine runs, so
that we cannot work out this value for
you, but the expression is:

111.12 P. x L x A x
HP.=
339°"
Where M. E. P. is the mean effective
pressure, L, the length of the stroke in
feet; A, the area of the piston in square
inches, and N, the number of strokes per
minute, for the high-pressure cylinder, this
equation would be, so far as we can sub
stitute:
40.5X2.66X341X.\'
H. P. =
——
——
33,000

been found most satisfactory. In making
up the battery, the crystals are placed in
the bottom of the cell and water poured in
to the desired height.
A tablespoonful
of sulphuric acid is then added, to give
a zinc sulphate solution at the top. Each
cell of this form, after it gets in good
working shape, will give about one volt
electromotive force, so that as tnany cells

will be needed in series as the volts called
for by the lamp. Small lamps are usually
made up in either 2, 4, 0r 6 volt forms.
As to the number of lamps you can run,
this depends entirely on the size of the
copper and zinc plates. The surface ex

cylinder, and the low-pressure cutoﬁ‘ is not

well adjusted, since the temperature
ranges should be somewhere near equal in
the two cylinders.

R. 5.; SOME ELECTRICAL QUESTIONS.
1:

1. Suppose a coil of wire wound 011
an iron ring has a resistance of 5 ohms,
an inductance of 0.5 henry, and the im

pressed electric force is 100 volts alternat
ing and frequency 30 cycles per second.

what current will ﬂow through the coil?
2. If a 6o-cycle alternator is connected to a
circuit that has an inductance of 0.08 henry
and a resistance of 15 ohms, what electro

motive force must be supplied by the al
ternator to force a current of 15 amperes

through the circuit? 3. If a transformer
is supplied with a primary electromotive
force of 1,000 volts and has 1,003 turns on

the primary, how many turns must there
be in the secondary to have an electromo
tive force of 104 volts at the‘terminals of
the secondary?"

posed should be equal for the two sub
stances, and the ordinary size of cell is

made in a glass jar_ab0nt 8 inches high
and 6 inches in diameter.

This has a leaf

copper arrangement, which gives an
area of about 90 square inches. The
resistance of this cell is from 2 t0
3 ohms. If too much current be drawn,
the drop over this resistance will
cut down the power of the battery. It is
best to have an arrangement so that the

The vacuum of 26 in‘ches will be equiv
alent to 12.8 pounds' vacuum. or to an
absolute pressure of 1.9 pounds The ratio
of expansion in the low-pressure cylinder
will then be 30-3-19: 15.8. This seems
a very large expansion for a low-pressure

serves.

resistance of the lamp circuit will about
equal the resistance of the battery circuit.
If we assume 2-volt lamps, and wish to
run 5 of them of 2-candlepower each, this

would require 20 amperes of current, and
the lamps in parallel would have a re
sistance of about 0.1 of an ohm. The bat
tery should be so arranged that it should
have a like resistance.

This would mean

tltc two cells would have to be arranged in

A.—-1. The reactance in the given coil is
equal
to
2 X 3.1416 X 0.5 X 3o=1o4_25
ohms. The impedance will then be equal to
the square root of 10425’ + 5': 104.5 ohms.
The current will then be 100 + 104.5 =o.957
amperes. The angle of lag between the
electromotive force and current will be the
angle whose tangent is 104.25+5=20.85.
This angle is 87 degrees and 15 minutes.
2. For the circuit the reactance is 2 X
3.1416X60Xo.o8=30.16. The impedance is
then equal to the square root of 152 + 30.16’
233.6 ohms.
The electromotive force
needed will then be 15 X 336:504 volts.
3.

For a transformer having 1,000 turns

in the primary and 1.000 volts applied. there
tnust be 104 turns on the secondary if 10.;
volts are to be supplied. This is on the
basis that there are no losses in the trans
former.
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AMERICAN BOILER FLUE CLEANER.

drip cock shown in Fig. I, steam passes to

This apparatus has been designed to
meet three of the most important require.
ments of the boiler room, viz., to reduce the
fuel used, to lessen the labor required and
to prolong the life of the boiler, while at
the same time increasing its efﬁciency. For
these purposes, the inventor has devised an
apparatus which is shown in the accom
panying illustrations.

the ﬁrst of the three vertical pipes and sup

FIG. I.

plies the ﬁrst section of the manifold, al

lowing steam to enter this section for a
half minute or so to remove all dirt and
soot from the tubes, when the threeeway

valve can be moved to the Second notch,
cutting out the first section of the manifold
and throwing steam into the second sec
tion. Turning the valve to the third notch

END VIEW OF BOILER, SHOWING PIPING FROM STEAM SPACE
TO THREE-WAY VALVE.

Figure I shows the steam pipe running
from the steam space of the boiler to a
three-way valve on the outside of the boil—
er. By means of a manifold of cast iron,
with brass ﬁttings and made up in three
sections, steam is conveyed from the three

FIG. 2.

each tube separately by hand—a process
which makes from I to 3 hours of hard
work—the advantage of the new method is
obvious.
Figure 4 shows in detail the brass jets
through which steam is forced into the
tubes. The apparatus has been used for
several months in a number of boiler rooms
and has proven its value. The manufac
turer, the American Boiler Flue Cleaner

VIEW OF DROP PIPES, WITH BRASS JETS
OPPOSITE EACH TUBE.

cleans the last section in a like manner. By
going through the reverse operation the
tubes are given another blowing out, the
whole operation occupying not more than 3
minutes, without taking the boiler out of
service for an instant and without reducing

Co., of 508 Broad Street Bank Building,
Trenton, N. 1., is offering to install one ap
paratus on 30 days’ trial test and to remove

M

'\t\\»\\\\\‘

ru;. 3.

SECTIUNAL VIEWS OF BOILER, SHOWING LOCATION OF DROP PIPES AND JETS.

way valve by the three pipes shown to drop
pipes ﬁtted with brass jets as seen in Fig.

pressure or 'disturbing the ﬁre in any way.
As the labor and the expense of the op

2, a jet being placed opposite the center of

eration are practically nothing, the appara
tus can be used frequently and the boiler
tubes thus kept clean at all times. Com
paring this method of blowing out tubes
with the usual process of banking the ﬁre,
lowering the steam pressure, opening up
the front and back doors and blowing out

each tube, but far enough from the end of
the boiler to avoid interfering with the
ilraft, as shown in the line drawing, Fig. 3.

When the three-way valve is moved one
point, which is done after the water has
been blown out-of the pipe by means of the

no. 4.

it

BRASS JET IN DETAIE

free of charge,

if after

full

test the

claims made by the company are not fully
sustained. - Up to the present time no sets
of apparatus have been removed.
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BIGNALL 6e KEELER PIPE THREAD
ING AND CUTTING OFF
MACHINERY.
These machines are designed to give a
strong, quick acting device at a reasonable
price and to cut and thread pipe of all sizes

THE

ENGINEER.

this machine, a separate set being used for
each size of pipe.
As in the smaller style, an automatic oil
pump is placed on .each machine and a full
set of dies from M to 2 inches for pipe
threads is furnished. For these may be
substituted either V thread or
United States standard bolt

tical pipe into the outlet chamber and thus
to the discharge of the trap. When sufﬁ
cient water has been discharged, the buoy
ancy of the bucket will cause it to rise and
close the valve.

thread dies, if desired.

without the possibility of getting into the
outlet valve. The outlet valve and seat can
be removed without disturbing the rest of

The ma

chine is furnished with counter
shaft and has two loose pulleys

FIG. I.

THE B AND K NO. 2 IMPROVED SINGLE BASE MACHINE.

from % up to 2 inches. Two styles are
made: The B and K No. 2 Improved, and
the P. D. Q. C. No. 2 Improved.
In Fig. I is shown the B and K, which
is a single base machine with long bed and
quick acting chuck of the universal type.
By the addition of a special nut grip and a
chuck with a shank for holding taps, nuts
can readily be tapped on the machine.
In the regular equipment are included
right-hand dies, from M up to 2 inches for
piping, and left-hand dies or those for cut
ting bolt threads may be furnished at extra
cost or may be substituted for the regular
equipment.
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FIG. 2. THE P. D.

14 inches in diameter by 7‘inch face and
one tight pulley with 3~inch face of the
same diameter. Both machines are manu
factured by the Bignall & Keeler Mfg. Co.,
of Edwardsville, Ill.
h—‘0>-—~

THE SQUIRES STEAM TRAP.
This is of the bucket type devised by
Charles Squires after an exhaustive inves
tigation of traps and trap troubles. Con
densation enters the body of the trap and
settles around the outside of the bucket
ﬂoat, forcing that upward and thus closing

In front of the inlet is a separating par
tition which catches all dirt and leaves it
near the drain, where it can be blown out

a
C. NO. 2 IMPROVED DOUBLE BASE MACHINE.

the trap and, as the valve is placed at the
highest point, there is little likelihood of

dirt or sediment reaching it. Valve and
seat are made separate and renewable and
can be replaced without renewing other
parts.

The trap is made by Strong, Car

lisle & Hammond, of Cleveland, 0.

AN ADJUSTABLE BUSHING.
Bard adjustable bushings are made by
the Armstrong Manufacturing
Co. of
Bridgeport, Conn, and have some new
features which will without doubt recom

mend them to all users of bushings. The
device, shown in the accompanying ﬁgure,

By the use of a three-step cone pulley
is ﬁtted with hardened jaws, which are
moved to and from the center by means of

and a set of compound shift gears, six
speeds are obtained, the use of cut spiral
gears for the main die giving smooth run

a cam plate, and are held in any desired
position by fastening the plate with a thumb
screw.
.
These jaws make a perfect center for
the pipe or rod, and as they ﬁt closely

ning.

On each machine is placed an automatic
oil pump to furnish oil to the cutting tools,
the piping and plunger being so located that
they can be readily examined. Die heads
can be furnished either solid or in the form
of a holder to be used with expanding heads
as desired. The machine is arranged for
either hand or belt power.
For car shops, pipe shops and places
where large quantities of pipe of one size
are to be threaded, the P. D. Q. C. machine
is specially designed. This is a double
standard machine, as seen in Fig. 2, with a
level grip chuck and jaws arranged to be
returned to the non-working position by
heavy springs. The die head is arranged to
make quick action possible and six speeds

are provided so that the highest desirable
speed can always be obtained.
Special nipple holders are designed for

won WATER Lmt

:FvTFIrlauueY ,

SECTIONAL ELEVATION OF THE SQUIRES TRAP.
Aws‘rRU'L "5; '53
Beiczrrf‘ ' I.
MW a uni.“

the valve at the top of the outlet chamber.
When the water reaches the upper edge
THE HARD ADJUSTABLE BUSHING.

of, the bucket, it ﬂows in and, when it has

risen to a sufﬁcient height inside the bucket,
forces that downward, thus opening the
valve and allowing the pressure of the
steam to force water up through the ver

around them, the cutting of a straight
thread is insured. When necessary a
crooked or drunken thread can be cut with
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this bushing as easily as with a ring bush
ing.
\Vhen once attached to the die stock
the bushing can always remain there, thus
avoiding the necessity of carrying a num
ber of loose ring bushings, and saving the
time lost in changing the bushing for each
size of pipe. The bushing can be fur
nished to ﬁt the genuine Armstrong stocks
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ﬁnally to the pump chamber at the left
hand end of the bottom chamber of the de
vice. From this chamber it is drawn by the
pump and sent through the superheating
coil to the boiler.
Air passing through the device is heated
to a temperature of 160 to 170 degrees, and

keep a boiler free from incrustation with
out the use of compounds, that it will save
80 per cent of the feed water, that, in

plants where fuel oil is used, the oil can be

and dies, Nos. 1, 2, 2% and 3.
——‘-.‘—7—

ECONOMY IN FEED WATER AND
FUEL.
One of the considerable items of ex
pense in manufacturing is the fuel bill, and
the larger part of this fuel goes into the
generation of power and the production of
heat for industrial purposes. In the steam
engine, the heat in the exhaust steam, which
constitutes a large part of the fuel value,

is lost unless some means is taken for ex
tracting that heat and utilizing it. In the
device shown herewith,—the Keller feed

ZO-INCH

water heater, puriﬁer, condenser, oil sep—

VACUUM OIL SEPARATOR.

arator and hot air device,——advantage is
taken of both the open and closed systems
of feed—water heating and in addition an
air-cooled condenser device is used so that
heat is abstracted to the greatest possible
degree. The hot air from the device can
be used either for industrial purposes about
the plant or under the boiler to raise the
temperature of the boiler furnace and there
by add to its efﬁciency and prevent the
formation of smoke.
To acdnnplish these results, the feed

water is passed through the heater twice.
Exhaust steam comes into the upper cham
ber and passes over a coil of superheating
pipe, through which the feed water passes
on its way to the boiler. After passing
this superheating coil, the exhaust steam
ﬂows over the condensing tubes, being sent
back and forth across these tubes by bafﬂe
plates. Through these condensing tubes a

COCHRANE

HORIZONTAL

heated and thus save 20 per cent of the
FIG. I.

fuel and prevent smoke, and that it will

I,200-HORSEPO\\’ER COCHRANE SPECIAL

furnish sufﬁcient hot air to supply the boiler
furnaces at an additional saving of 10 per
cent in fuel. The Keller heaters are made
in sizes from 50 to 1,000 horsepower.

FEED—“’ATER HEATER AND RECEIVER.

the condensed steam passes to the pump at
a temperature of about 200 degrees, and,

_*0->_

after passing‘through the superheating coil,
is raised to‘a temperature of about 210 de

COCHRANE APPARATUS IN LOUIS
VILLE.
Besides the installations of heaters men
tioned in the articles in this paper as in
stalled in the plants of the L. & N. Rail
road and the Louisville Railway Co., there
is a large installation in the new plant of
the Standard Sanitary Mfg. Co. The Coch

grees or over. It is evident that by this
device there will be a saving of both feed
water and fuel, and experience has also
shown that in place of putting a back pres—
sure on the engine, there is a slight vacuum
produced in the feed-water heater. Testi
mony from users is to the effect that no
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KELLER

FEED-WATER

‘

blast of air is forced by a fan, thus heating
the air and at the same time condensing
the steam. Such feed water as is needed
is sprayed into the lower chamber, where
it is mingled with the condensed steam, and
this condensed steam and feed water then
passes from right to left through the bot—

HEATER,

PURIFIER, OIL
_

SEPARATOR
.

AND

oil passes. with the feed water to the boiler
and, as the feed water is used over and

tom of the heater, passing under suspended
plates which hold back the oil and over

over again, there is no chance for the
formation of scale in the boiler. At the
bottom is arranged a blowof’f pipe, and near
the water line is an overﬂow which will
carry off oil which collects 0n the surface.
This heater is sold by the National
Steam Specialty Co., of 325 Frisco Build

projecting plates which catch the sediment,

ing, St. Louis, which claims that it will

HOT AIR DEVICE.

rane apparatus in this plant consists of a
1,2oo-horsep0wer special feed-water heater
and receiver shown in Fig. I, and a 20-inch
Cochrane horizontal vacuum oil separator

seen in Fig. 2. By the installation of these
two pieces of apparatus, the Standard Sani
tary Mfg. Co. has secured a system which
enables it to use over and over again all
the steam sent through the engine and at
the same time to avoid wasting any heat.

Auousr 1, 1905.
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AN EXHIBIT OF YALE 6c TOWNE
CHAIN BLOCKS.

A NEW BUFFALO UNDERWRITER
FIRE PUMP.

Yale & Towne Mfg. Co. of 9-15 Murray
street, New York City, exhibited its line of
triplex, duplex and differential chain blocks
at the American Railway Appliance Exhi
bition, Washington, D. 0, May, 1905, and
at the Railway Appliance Exhibition, Man
hattan Beach, New York, June, 1905.

In the accompanying cut is shown the
1905 model of the Standard Underwriter
ﬁre pump, as built in strict accordance with
the 1904 speciﬁcations of the Associated
Factory Mutuals. The pump is of the du—
plex type built in a substantial manner
and with certain improvements suggested

54!
rust proof, so that the pump may be in
stantly started

after disuse.

The pump is designed so as to be con
tinuously primed, irrespective as to wheth
er the wet or dry system is used, but as

an additional safe guard a set of brass
priming pipes are connected permanently
to the water main and are provided with
special checks and air cocks.
At the right of the pump, the vacuum
chamber is another feature peculiar to this
style, and has been found necessary for
smooth operation when running at high
capacity. Two suction inlets permit of
convenient connection with the supply pipe,
a blank ﬂange being furnished for the un
used inlet.
Immediately under the air chamber a

METHOD

OF

DISPLAYING

relief valve is attached to the delivery
pipe and prevents excessive pressure in the
pump or pipe line. A pressure gage on the
delivery pipe and a steam gage on the
valve chest indicate the condition under
which the pump is working, and on the
steam cylinder is found the customary cush
ioning valves, a sight-feed lubricator and
lever handle pet cocks. To these ﬁttings
are added a set of hose valves, an over
ﬂow pipe with a valve and a cast-iron re
lief valve discharge cone; also four %-inch
air cocks and checks, a stroke gage and a
capacity plate.
These pumps are thoroughly tested be
fore leaving the works, the water cylinder
being subjected to a pressure of 300 pounds
per square inch before approval, and are
made in ﬁve sizes by the Buﬂ'alo Steam
Pump Co., which is now owned and oper
ated by the Buffalo Forge Co., of Buffalo,
N. Y.

EXHIBIT.

The illustration indicates the method
adopted in these exhibits to illustrate the
comparative efﬁciencies of the three types.

by the experience which the insurance in
spectors have had with ﬁre pumps. Its

The three I-ton hoists shown were loaded

ber are specially large so that an immense
volume of water can be delivered in an
emergency without water hammer. Piston

with equal weights and required the follow
ing pulls to lift full loads: Triplex, 82
pounds pull to lift I ton 4 feet a minute;
Duplex, 87 pounds pull to lift 1 ton 2 feet a
minute;

steam ports, water passages and air cham

——<-0’__~

Gas AND OIL ENGINES is the title of an
instruction paper used by the American
School of Correspondence and prepared by
Prof. L. 5. Marks of Harvard University.

Differential, 216 pounds pull to

lift I ton 3 feet a minute. A trial pull on
each of the loaded hoists in turn readily
proved the high efﬁciency and economy of
the Triplex type. This hoist also lasts sev
eral times longer-than other types owing to
the decreased wear on the load chain.
Also, the new Yale & Towne portable

electric hoist was shown in operation under
load. The rugged simplicity of this hoist'
has resulted in its wide adoption among
power hoist users where a hoist is re
quired to give long service under severe
conditions of usage in the hands of inexpe
rienced workmen. This hoist has a single
upper
admitting
of its porta
ble usehook
aboutreadily
a plantiior
on~erection
work,
after the manner of a chain block. The
upper hook swivels, and this, together with
the ﬂexibility obtainable in a hook connec
tion, admits of the hoist pulling at an angle
quite as well as vertically. The upper hook
may be removed and the hoist built closely
into an overhead trolley of the plain, hand
geared or the motor driven type.
Large views were also shown in the ex
hibit, indicating installations of chain blocks
and electric hoists in a number of the lead
ing industrial‘works throughout the United
States.

EXTERIOR VIEW OF THE BUFFALO FIRE PUMP,

1905 MODEL.

rods and valve rods are made of Tobin

It deals with the thermodynamics of the

bronze, the water pistons,

subject,

stufﬁng boxes

and rock shaft bearings of brass, and the
valve levers of wrought-iron forgings or
steel castingsv The working parts are thus

with

the

types

of engines,

and

with the details of the most prominent
forms of engines in use in this country at
the present time.

THE
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MEETING OF THE CALIFORNIA
STATE ASSOCIATION,
N. A. S. E.
UNE 23, 24 and 25 were the days se
J
lected for the convention, but the

pleasures really commenced on the
night of the twenty-second, when the ten
delegates from California Association, N0.
2, Los Angeles, and the delegates from San
Francisco and Fresno, together with their
wives and families to the number of twenty.

At'cusr 1, 1905.
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reported that it had not succeeded in having
a law passed as yet, but held out high hopes

of accomplishing that end.

A new commit

tee was appointed for the ensuing year, and

no doubt they have plans laid that will
ﬁnally lead to obtaining a state license law.
Along the lines of education a new com

the

Educational Committee, to be composed of
the secretary of the state association acting
as chairman-secretary, and the chairman of
the subordinate educational committees in

which would thus act as a clearing house

OFFICERS OF CALIFORNIA STATE ASSO
CIATION.
LOWER ROW FROM LEFT TO RIGHT.

C. C. Elsasser, president.
Frank Rademacher, past-president.
Roderick McKay, vice-president.
“'i'lliam T. \V. Curl, secretary.
UPPER ROW' FROM LEFT TO RIGHT.
B. R. Rodman. trustee.
Thomas S. Thomson. trustee.
,
F. W. Quince. treasurer.
A. M. Bradley. conductor.
Charles Knights, doorkeeper.
J. D. Cunningham, trustee.

were met at the train and escorted to the
Hotel Potter by Messrs. Churchill and Rod'
man, chief and ﬁrst assistant engineers of
that great caravansary, where dinner was

disposed and the visitors met members of
No. 5 to make new acquaintances.
Real business began on Friday, when the

State Association was called to order by

0

N July 7 the convention was called to
order in Music Hall at Fall River by
Thomas F. Harkins, chairman of

local

committee,

who

welcomed

the

mittee was made, to be known as the State

the state. It was thought that the ideas and
methods of education in the associations
could be exchanged through this committee,

FIG. I.

TENTH ANNUAL CONVENTION OF
THE MASSACHUSETTS STATE
ASSOCIATION, N. A. S. E.

delegates and introduced Mayor John F.
Coughlin. Mr. Coughlin’s speech was well
received and was replied to by Thomas
Kelsey, of Lowell, state deputy.

Mr. Kelsey spoke of the aims of the as
sociation and mentioned that Fall River
Association, No. 6, was one of the oldest of
the state and that the state association was

for all the members.
By a rising vote, the thanks of the State
Association was extended to the Potter
Hotel Co., and Street Railway Co. and oth
ers for the many courtesies extended.
Oﬁicers elected for the ensuing year
were: President, C. C. Elsasser; vice—presi

organized in that city, so that it was es
pecially ﬁtting that it should return after

dent, Roderick McKay; secretary, W. T.

and means,

W. Curl; treasurer, J. N. Pyster; conduct
or, A. M. Bradley; doorkeeper, Charles
Knights; trustees, T. S. Thompson, J. D.
Cunningham and B. R. Rodman. All were

The convention then adjourned until after
noon.
At the afternoon scssion the credentials

duly

installed

by

Past

President

Rade

macher, after which the convention ad
journed to meet in the city of Fresno at
the call of Fresno, No. 7, at least 30 days
before the National convention of 1906.

10 years to report progress.

\Villiam E. Bradbury, state president,
then took charge of the convention, and,

after a few preliminary remarks, appointed
committees on credentials, auditing, ways
resolutions

and

constitution.

committee reported that twenty-one asso
ciations were represented by thirty-six dele

gates and that all ofﬁcers were present. The
secretary's report was read, showing that

twenty-eight assoeiations were in existence
in the state and that of these twenty

In the evening the annual banquet was
held in the main dining room of the Potter,
and was attended by the officers and dele

scven belonged to the state organization.

gates, members of No. 5 and several em~

in good standing. The membership of the
twenty-three associations was 1,401.

ployers and prominent citizens of Santa
Barbara

to

the number of 75.

Here

a

talk and stories were rife until a late hour.
Sunday morning at 9 several tally-ho’s
loaded with engineers and their families
were driven about the city and then to the

picturesque Hope Rancho, about 8 miles
distant, where an old-time Spanish barbe

Four of these had- not paid the per capita
tax, so that twenty-three associations were

Treasurer Walter H. Damon reported re

ceipts for the year of $312.83 and expendi»
tures $134.40, leaving a balance of $178.43.
In regard to license law, the committee
reported that a new law had been passed
in which the changes provided that en—
gineers making application for license shall

President Frank Rademacher, and all the
ofﬁcers were noted present except Past

President E. A. Stanley.
committee

passed

011

The credential

sixteen

who

were

seated as delegates.

After the hearing of the reading of the
minutes and the reports of the ofﬁcers for
the past year and several communications

from other state associations the convention
adjourned until Saturday at 10 a. m. The
afternoon was spent in a visit to Santa
Barbara Mission, one of the ﬁrst of the
chain of like ediﬁces erected in the West
by the Spanish Padres, this one being 110
years old.
In the evening an open meeting was
held in the beautiful parlors of the Potter,

where the delegates and members of the N.
:

listened to the able address of President
Rademacher on the aims and desires of the
State Association, also the address of wel
come by I. N. Pyster which was respond
ed to by Vice-President C. C. Elsasser.
After this, a general good time was had
by all present until a late hour.
At the morning session considerable
routine business was attended to and also
the State Association was invited by J. D.
Cunningham to hold its next meeting in the

~... asses; ‘
FIG. 2.

CALIFORNIA DELEGATES AND VISITORS AT THE HOPE RANCHO.

que was enjoyed by all. The return to the
city was made in time to board the trains
for the several destinations of the dele

give their experience under oath, that wil
ful misrepresentation shall be punishable,

gates and all departed feeling that as hosts

ﬁrst-class plants under the direct super
vision of a ﬁrst-class engineer in charge.
and that the district police shall have au

the boys of No. 5 were certainly at the top
of the heap.

city of Fresno, which was unanimously ac

cepted. During this session the State Li
cense Law Committee appointed a year ago

Q

a'

A. S. E. and their friends gathered and

that

second-class

engineers

may

operate

thority to enter any steam plant at any time.

\VHEN

PREPARING for an examination

read carefully; think over what you read.

Another bill had also been passed providing
for the inspection of all boilers over 3

Accus'r i, 1905.

THE

horsepower. A number of letters from
state and national ofﬁcers were read ex
pressing regret at their inability to be pres
ent and wishing the convention success.
At this time the report of the commit
tee on constitution was taken up and each
section of the new constitution was read
and the vote of the referendum was given.
The constitution as amended was then de
clared adopted by the referendum vote. and
sufﬁcient copies are to be printed to supply
every member. In this connection the com
mittee, to whom a vote of thanks was ten~
dered, paid a special compliment to the
secretary, O. B. Peterson, for his careful

work in tabulating the votes on the refer
endum.

Representation in the national conven

ENGINEER.

Festival orchestra and was greatly appre
ciated.
Charles M. Bowen acted as toastmaster,

and after selections by the Optimus quar
tet, introduced Mayor Coughlin, who spoke
of the development in mechanical art and
prophesied somewhat of future progress.
After songs and monologues, P. H. Hogan,
past national president, spoke of the his
tory of the National association of its aims
and purposes; of the 23 years’ record and
0f the present membership of 20,000 and of

its harmonious relations with the labor
union with which it has no differences,
many of the members of the N. A. S. E.
being also members of the union.
On Saturday morning delegates and
guests were taken on the trolley cars to

543
One of the most extensive exhibits was
that of the Hart Packing Co., whose repre
sentatives were in a uniform consisting of
a white ulster with big red hearts in front
and back.

Messrs.

Elmer Horne, H. C.

Hofman, and Horace Hart were present in
the interests of the company.

The unique

part of the exhibit was located in the base
ment.
A. F. Greenwood Oil Co. presented a
useful souvenir in the form of a 4-inch steel
scale.
Mr. Carpenter, of the Keystone Grease
Co., was kept busy ﬁtting out the delegates
with caps bearing his company's motto.
Dearborn Drug 81 Chemical Co. was rep
resented by P. H. Hogan and remembered

rm: ENGINEER “
DELEGATES AND VISITORS TO THE ANNUAL CONVENTION OF THE MASSACHUSETTS ASSOCIATION.

tion from state associations rather than sub—
ordinate associations was then taken up and
caused a long and lively discussion. After
arguments pro and con had been presented,
the vote was taken and stood against repre
sentation through state associations by 19
to 13.
Massachusetts, No. I, presented the
State association with a seal which was ac
cepted with thanks.
Ofﬁcers were then elected as follows:
President, Fred L. Johnson, of Lynn; vice—
president, Eli Howarth, of Fall River; sec

retary, O. B. Peterson, of Boston; treasur
er, W. H. Damon, of Springﬁeld. The of
ﬁcers were installed by Past President
James Duncan, of Boston.
Although the place of meeting is left en
tirely to the oﬁicers of the state associa—
tion, the invitations of D. H. Cobb, of New
buryport, is likely to be accepted for next
year’s meeting.
In the evening, more than 200 engineers

and visitors partook of an excellent ban
quet in Music Hall. This was tendered
by Fall River Association to delegates and
guests and was the occasion of a number of

visit two of the largest cotton mills and in
the afternoon all went to Stone Bridge, at
Tiverton, R. I., for a clam bake.
In ‘a small hall next to the Music Hall,

the supply men welcomed their friends and
gave them of instruction and good cheer.
Specially notable among the exhibits
was that of A. W. Chesterton 81 Co., which
was in charge of William M. Rea and H.
B. Raymond. The special features were
the tube scraper and Rubberbestos packing,
and friends were made more friendly by the
presentation of a pocket spirit level.
American Steam Gauge & Valve Mfg.
Co. was represented by N. H. Nickerson
and C. H. Craig, Jr.
~
No exhibit would be complete without
Columbus Dill, of the Ashton Valve Co..
and in this instance Harry Ashton, of the
company, was on hand to assist.

and valve.

Jack Armour, of

Power, was present and did his usual ac
ceptable stunt. Music was furnished by the

George W. Lord was represented by J.
Henry Blanchard.

speeches

by

the

past

and _newly

elected ofﬁcers and by prominent oﬂicials
of the city and state.

Other exhibitors present were the Chap
man Valve Co., Jenkins Bros, Garlock
Packing Co., Staples Coal Co., Burke En
gineering Co., Quaker City Rubber Co., W.
W. Tupper, Green Fuel Economizer Co.,
Adam Cook's Sons, Buckeye Engine Co.,
National Pipe Bending Co., Lagonda Mfg.
Co., Fitchburg Steam Engine Co., L, J.
Bordo, Revere Rubber Co., Union Steam

Pump Co., McLeod & Henry, Boston Steam
Specialty Co., Sims Co., Borne Scrymser
Co., McIntosh & Seymour Co., Challenge
Tube Cleaner Co., Fyans, Fraser & Black

way Co., John F. Johnson Co., The Lun
kenheimer Co., Nathan Miller, Harrison
Safety Boiler Works, Fall River Electric

Light Co., Eagle Oil & Supply Co., Holmes
Metallic Packing Co., Chace Mills, Staﬁord
Mills, Charles B. Luther, William B. Ed

Cling-Surface had its usual exhibit in
charge of Sheldon King.
Star Valve Co., represented by Charles
E. McFaxten, presented to delegates a sou
venir watch charm in the form of a star
\Villiam J. Patterson, of the Patterson
Lubricating Co., made friends happy with
a beautiful souvenir wall calendar.

bright

visitors by the presentation of large office
calendars.

gar, Philadelphia Grease Co.
Great credit is due for the success of the
convention to the committee of arrange
ments, which consisted of T. F. Harkni,
chairman; E. Place, secretary; E. H0—

\varth, treasurer, and Messrs. M. H. Har
rington, A. B. Winter, L. Brundy, W.
Ward, C. F. Bowen and G. Munroe.

LIBERIA has been exporting 50,000 gal
lons of palm oil a year.
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DIRECTORY OF ENGINEERING SO
CIETIES.
AMERICAN BOILER MANUFACTURERS‘ ASSO
CIATION.
Secy., J. D. Farasey, Forest street and
Erie Railway, Cleveland, 0.
AMERICAN INSTITUTE OF ELECTRICAL ENGI

NEERS.
Secy., R. W. Pope, 95 Liberty street,
New York City.
AMERICAN ORDER OF STEAM ENGINEERS.
Supreme Corr. Eng, C. Leng, 306 Lip
pincott Bldg., Philadelphia, Pa.

THE
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MERIDEN, CONN., Association N. A. S.
E., was the host of the State Association

meeting on July 8. Besides the business
meeting, which was largely attended, a clam
bake was provided, followed by speeches
and a ball game. A trolley ride about the
city was also one of the pleasures pro
vided by the local committee.
Officers were elected as follows: Presi
dent, Jas. L. Band, Ansonia; secretary and

treasurer, R. S. Gray; vice-president, J. J.

AMERICAN RAILWAY MECIIANICAL AND Emc
TRICAL ASSOCIATION.
Secy., Walter Mower, 12 Woodward
avenue, Detroit, Mich.

McManners, Waterbury; doorkeeper, Geo.
Thomas, Norwich; trustees, W. B. Holt,
New Haven; H. W. Blackmar, Waterbury;

AMERICAN SOCIETY OF HEATING AND VENTI
LATING ENGINEERS.
AMERICAN SOCIETY OF MECHANICAL ENGI
NEERS.
Secy., W. M. Mackay, P. O. Box 1818,
New York City.
AMERICAN SOCIETY OF MECHANICAL ENGI
NEERS.
Secy., Prof. F. R. Hutton, 12 West 31st
street, New York City.
ASSOCIATION OF EDISON ILLUMINATING COM
PANIES.
.
Secy., W. H. Johnson, Philadelphia, Pa.
CANADIAN ASSOCIATION OF STATIONARY EN
GINEERS.
Secy., W. Inglis, Toronto, Ont., Can.,
554 Bloor street, W.
CANADIAN ELECTRICAL ASSOCIATION.
Secy., C. H. Mortimer, Toronto, Ont.
ENGINE BUILDERS' ASSOCIATION.
Secy., J. I. Lyle, 39 Cortland street, New
York City.
ENGINEERING ASSOCIATION OF THE SOUTH.
Secy., R. L. Lund, Nashville, Tenn.
INTERNATIONAL UNION OF STEAM ENGI
NEERS.
Next convention, Toronto, Can., Sept.

J. H. C. Bachelder, Meriden. The next
state convention will be held at Bristol,
Conn.

II-I6, 19o5.

Secy., R. A. McKee, Masonic Temple,
Peoria, Ill.
MASTIm STEAM BOILER MAKERS' ASSOCIA
TiON.
Secy., George M._ Clark. 1377 North Ma
plewood avenue, Chicago, Ill.
NATIONAL ASSOCIATION OF STATIONARY EN
GINEERS.
Secy., Frank W. Raven, 140 Dearborn
street, Chicago, Ill.
01110 SOCIETY OF MECHANICAL, ELECTRICAL
AND STEAM ENGINEERS.
Secy., Corvin J. Miller, 620 Shorb street,
Canton, 0.
WESTERN SOCIETY OF ENGINEERS.
Secy.,J. H. Warder, I737 Monadnock
Block, Chicago, Ill.

——.-0’—

NEWS NOTES.
JULY 4 T0 6, the Crane Co. and its
founder, R. T. Crane, celebrated the ﬁf
tieth anniversary of the business. The days
were devoted to an entertainment of the
branch house managers and on the 6th to a
picnic at Northwestern Park, which was
attended by nearly 10,000 people.
It was on July 4, 1855, that Mr. Crane
made his ﬁrst cast of brass for himself in
a little shop in the corner of his uncle’s
lumber yard in Chicago. These castings
were in the form of couplings which were
for joining up lightning rods, and as busi
ness looked good, Mr. Crane’s brother came
in the fall of that year and the company
was Started. By a consistent policy of ex
pansion, and putting the earnings of the
company into the business, it has grown
to its present large proportions and has
always prospered.
One notable feature of Mr. Crane's
business policy has been his care for the
welfare of his employes. Prior to the es
tablishment of a pension system by the
company, Mr. Crane personally pensioned
many of his old and Sick workmen. In 1899
he began the policy of giving each employe
5 per cent of his wages for the year, a prac—
tice which has been continued ever since;
last year, and the year before, the amount
was 10 per cent.

Mr. Crane has also been responsible for
many outside benefactions, one of which is

ENGINEERING SOCIETY NOTE.
TADOR ASSOCIATION No. Io, N. A. S.
E.,tof Jersey City, N. J., at its regular
quarterly meeting elected the following of
ﬁcers: President, John J. Calahan; vice
president, John J. Reddy; ﬁnancial secre
tary, Martin J. Hickey; recording secre
tary, Wm. J. Degnan; corresponding secre
tary, David P. Roberts; treasurer, August

Krohne; conductor, James Schemerhorn;
trustee, Dennis Barklay; doorkeeper, M. J.
Davis; delegates to the Louisville conven
tion, John J. Calahan, Henry C. Clute, and

August Krohne. After the election, ad
dresses were made by local speakers and
by John H. Foote of McLeod & Henry Co.,
Troy, N. Y. Supper was served and an
entertainment given by members of the
association and local performers.
DAYTON, OHIO, where the next year’s
meeting of the Ohio State Association of
Engineers will be held, has appointed as a
committee William D. R. Coon, A. C.

the establishment of a manual training
room in one of the Chicago schools and
the establishment of manual training in ﬁve
of the grade schools in the city. ,
LANSDALE, PA., has awarded contracts
for an electric light plant, the steam equip
ment being furnished by the Erie City En
gine Co., and the electrical machinery by
the Fort Wayne Electric Co.

Each con

tract was for $9,400.
OFFICERS of the Crocker~Wheeler C0.
of Ampere, N. J., recently re-elected for
the ensuing year are as follows: Schuyler
Skaats Wheeler, president; Gano S. Dunn,
vice-president and chief engineer; W. L.
Brownell, treasurer; G. W. Bower, assist

Aoous'r I, 1905.
JAMES MCCREA 81 Co., Chicago, a manu
facturer of the Climax steam joint clamp
for repairing leaks where pipes are screwed
into ﬁttings, and the Emergency pipe clamp
for repairing splits and rust holes on pipes,
has just applied for a patent for a novel
device in the way of a clamp for stopping
leaks between pipe ﬂanges.
Patterns to ﬁt all diameters of ﬂanges
are now under way, and the company hopes
to have a full line of this apparatus in
the near future.
DURING TIIE 6 MONTIIS ending June 30,
1905,. the Westinghouse Machine Co. has
contracted for 82,000 kilowatts in turbo
generating machinery of the Westinghouse
Parsons type. This is an average of nearly
1,175 kilowatts per unit ranging in size
from 200 to 7,500 kilowatts. Of these, rail
way plants have taken 38,900 kilowatts,
averaging 1,496 kilowatts per unit; light
ing plants 26,300 kilowatts, averaging 1,529
kilowatts per unit; industrial plants 12,000,
averaging 571 kilowatts per unit.
A. H. WIIITESIDE, who has for a con
siderable time been manager of the Allis
Chalmers Co.’s district ofﬁce at Atlanta,
Ga., was transferred on July 15 to the
Philadelphia district ofﬁce, where he suc
ceeds as manager W. A. Wood, resigned.
M. W. Thomas, who has been appoint
ed manager of the Atlanta oﬁice, is widely
known in the south, where he has been
identiﬁed for years with electrical and ma
chinery interests, and until recently was
manager Of the Westinghouse Electric and
Manufacturing Co.'s oﬁice in New Orleans.
W. J. Buckley, a successful salesman of
power and electrical machinery in the
southwest, has been appointed manager of
the company‘s district Ofﬁce at St. Louis,
succeeding H. P. Hill, who goes to the
Salt Lake City district oﬁice, where he will

devote himself to his specialty, the electri
cal features of the company’s business.
THE NEW JERSEY ASBESTOS

Co.,

of

Camden, N. J., has opened a branch Oﬁice

at 1718 First avenue, Birmingham, Ala.
James J. O’Rourke, who was for a long
time connected with the Southern Railway
CO. and is well and favorably knOwn to
both railway and supply men, has been
secured as manager.
THE DAYTON HYDRAULIC MACHINERY
Co., Dayton, 0., of which R. E. Spencer
Geare is sales manager, has opened a New
York branch Ofﬁce at 133 Liberty Street,
where the company will carry a line of
Brooks’ centrifugal pumps, of which it is
the exclusive manufacturer.
THE WILLIAMS GAGE Co., Pittsburg,
Pa., has moved its Philadelphia Ofﬁce from
312 Bourse and is now located at 710 Gir
ard, Trust Building. \V. A. Smethurst is
manager of the Oﬁice.
ED KINZEL of Camas, Wash., has been

ant treasurer. The directors are: Profes
sor Francis B. Crocker of Columbia Uni
versity, Dr. \Vheeler, Messrs. Dunn and
Doremus, A. Foster
Higgins,
Herbert

Brown, A. B. Curtis, F. E. Ratheiser, and

Noble, Thomas Ewing, Jr., F. L. Eldridge
and C. A. Spofford.
The regular quarterly dividend of 1%
per cent has been declared and the aﬂ‘airs
of the company are in a ﬂourishing condi

S. F. Wagner.

tion.

appointed chief engineer of the Blue Island,
111., Water & Electric Light Plant.
CONTRACT FOR the complete forge shop
equipment Of the new manual training
school of \Nashington University, St.
Louis, Mo., has been awarded to the B. F.

Sturtevant Co., of Boston, Mass. This
consists of twenty down draft forges with
blast and exhaust fans.
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Bates Machine Co.
JOLIET, ILL.

Builders of High Grade

STANDARD HEAVY DUTY (BACK VIEW) BATEs Conuss Enema.
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CORLISS
ENGINES
and Complete
Power Plants.
The Standard of Excellence

in Engine building is attained in the
Bates Corliss.

The best for all power purposes.
Simple and Compound.
Direct Connected or Belted.

Branch Offices:
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Kansas City, Mo.
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H. W. Graber Machinery Co.,
Dallas, Texas.

A. D. Granger Co., Inc.,
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New York City, N. Y.

Machinery and Electrical Co.,
Los Angeles, Cal

A. D. Granger Co., Inc.,
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Geo. A. Mullins,
Mallers Building, Chicago, Ill.
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A SUCCESSFUL INSTALLATION IN A CUTLERY WORKS.
N the works of the American Cutlery
I

Co., Chicago, 111., is to be found an

engine installation which has given
to the owners the best of satisfaction. This
has been in service for some 2 years and
furnishes power by means of rope drive
for the various operations of the plant,

a boiler plant in the room adjoining the
engine room, the boilers being two in
number, one of the Firmenich water-tube

made by The Automatic Stoker C0. of
Chicago. The rope drive is proportioned
to carry 1,000 horsepower.
When this

which include press and hammer forging

of all kinds of steel cutlery and counter
scales. The engine is of the rolling mill
type, built by the Murray Iron Works Co.
of Burlington, Iowa, has a cylinder 24 by

48 inches and runs at 80 revolutions a
minute. Taking steam at 100 pounds pres
sure, it is normally rated to give 500 horse
power but works a considerable part of
the time underloaded.
Exhaust steam is used in heating the
buildings. For furnishing current for elec
tric lights through the day a small West
ern Electric generator is installed and
driven by rope from overhead shafting.
When the heavy load comes on, this gen
erator is cut out of service and the larger
direct-connected unit seen in the illus
tration is brought into use. This consists
of an Ideal engine made by A. L. Ide &
Sons, driving a Western Electric generator
which supplies current through the switch
board for all parts of the works. The
,_.
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type built by George C. Morgan, of Chi
cago, and which has been in use for some

AMERICAN CUTLERY

C0,,S

PLANT.

amount of power is needed it is arranged
to cross compound the Murray engine,
putting the second cylinder to the left of

.__.Li L.

the ﬂywheel.

To protect the engine from the flow of
water with the steam, a separator manu

factured by the Steam Appliance Co., of
Milwaukee, is installed on the horizontal
pipe leading from the boiler room to the
engine.
Under the Keeler boiler is installed an
automatic chain grate stoker manufactured
by the Automatic Grate Co. of Chicago.
It is known as the S. & S. and has a
number of unique features which make it
worthy of attention. As shown in Fig. 2,
the links are castings having a groove in
the bottom which slides over the ﬂange
of an I beam. These I beams are set
crosswise of the furnace and carry on
the bottom ﬂange bearing links with a
roller at each end to take the weight of
the grate. As seen in the longitudinal section,
Fig. 3, these rollers bear on the lower
flange of an I beam which runs lengthwise
of the furnace, both when carrying coal

and when returning idle.
FIG.

2.

S.

k

S.

CHAIN

CRATE

STO KER.

By this construction, each part of the

entire electrical equipment is of Western
Electric make.
Steam for the engines is supplied from

built by E. Keeler Co. of Williamsport, Pa.,

grate is made entirely independent of any
other part, and the burning out or crack
ing of a single link does not occasion the

and is provided with a chain grate stoker

tearing down of the furnace, as the links

25 years.

The second boiler is a new one
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can be shoved along on the I beam and a
new one put on at the end as well as in the
middle.
The entire grate is mounted on a track
and truck so that it can be rolled Otit in
front of the boiler for repairs or inspection.
At the

back

end,

the

burned

ash

emptying the coal

hopper.

On

easily and requires little power and it does
away with cleaning of grates, with dump
ing of ash and with formation of clinkers.

BOILER SETTING—V.
BY M. w. CAMPBELL.

and

clinker is carried over the back end of
the grate and falls into the ash pan which
is so arranged that it can be removed and
cleaned without
disturbing the
grate.
Speed of feeding is regulated by the speed
of the grate which is driven by a set of
gears and sprocket chains from overhead
Shafting. The thickness of the ﬁre is reg
ulated by the position Of the damper in
the coal hopper, this damper being com
posed of ﬁrebrick carried by an I beam
and arranged to slide vertically so that
the thickness of ﬁre can be changed with
out

AUGUST 15, 1905.
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RATES under a horizontal tubular
boiler shonld be set so as to incline
towards the back of the furnace,

with a drop of 3 incltes at the rear. This
style of setting allows a thicker layer of
coal at the back of the furnace, and permits
of a more uniform construction; for with a

layer of coal of the same thickness the air

of the grate at its highest point and the
bottom of the boiler will be 28 inches, and the

distance fromthe ﬂoor level to the highest
point of the grate 24 inches.
The bridgewall should be built Straight
across and not curved with the shell of the
boiler, as curving is of no value and adds
unnecessary expense. The bridgewall should
be 28 inches thick up to a point 4 inches
above the grate bars, and above this pOInt
Should slope back at an angle of 45 degrees,
as shown at B in the accompanying ﬁgure.
From the top of the bridgewall to the bot
tom of the boiler, the distance should be 10
inches. The idea of sloping the bridgewall
is to give an easy passage to the gases.
The ashpit should be made about 6
inches deep, with sides tapering at an angle

the

hopper side of this damper is an iron plate
to take the wear of the falling coal.
Bars which form the grate surface are
2 inches deep from the coal surface to the
top of the I beam, 9 inches long and 1%
inches wide.

C

At the inner end of the stoker, the links

pass over sprocket wheels which are ar
ranged with radial arms as indicated 50
that any ash which may fall thorugh the
bar is caught in the pocket formed by these
arms and carried over into the ash pan.
The grate area in the present installation
is 54 square feet and is arranged to burn
from 30 to 35 pounds Of coal per foot of
grate surface an hour with natural draft.
Above the grate is a ﬁrebrick arch through
which air is admitted by the passages
shown, the amount of this air being regu
lated to suit the rate of combustion. The
speed of travel of the grate is such that

. \\ \\\\\

\\\

ARRANGEMENT OF SETTING FOR A HORIZONTAL TUBULAR BOILER.

will naturally pass through more freely at
the rear of the grate. This pitch also
makes ﬁring easier.
In laying out the grate surface, the
width should be about 6 inches less than
the diameter of the boiler, and the length of
the grate as near the diameter of the boiler

it takes 45 minutes for the coal to travel

as possible. Attending conditions, of course,
have to be taken into consideration, and a

from the front end to the rear. The de
sign of the grate is such that no machine
work is required, hence the grate can be
assembled without Skilled labor; the parts

modiﬁcation is made in the length of grate
bars, depending on the kind of fuel used,
rate of combustion and the amount of heat
ing surface in the boiler.

'tJ
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Of 45 degrees, and with a good layer Of ce
ment over the bottom and up the Sides to
make it water tight. The pit, if ﬁlled with
water while the boiler is in operation, will

keep the grate bars from warping, as the
water will cool the ash, and the vapor
arising from the water will aid in combus
tion by keeping the ﬁre decidedly cleaner on
the under side.

Back of the bridgewall the space should
be ﬁlled in with dry earth or sand well
pounded down and shaped into an incline

extending two-thirds of the distance be
tween the bridgewall and the back wall, as
Shown at C in the ﬁgure. The ﬁlling is
then covered with a single layer of bricks
for convenience of cleaning, and a door,
16x24 inches, is built in either the back or

.w'

=
1'

side wall as at D.
For a boiler of this type the style of
mounting can be easily ascertained by rc‘
ferring to the previous articles on this sub
ject.
At the front end of the boiler the sup
porting lugs rest on iron plates. which are

Q

Rxﬁ

placed on the walls Of the setting, while the
lugs at the rear are supported on rollers

resting on the iron plates. This allows the
boiler to eXDand or contract with as little

4
/

Q ' ”

resistance as possible, and at the same time
:|

...

Q

7

avoids the possibility of cracking the side
walls. The rear end of the boiler should
be 1 inch lower than the front end, so that

J-

"

\ \

\

N
FIG. 3.

KEELER BOILER SETTING “'ITH S. k S.

are interchangeable so that a part can be
renewed easily and but few spare parts
need be kept on hand. The weight of the
grate is taken on rollers so that it runs

the blowotf pipe, which is located at the
rear, will always be at the lowest point.
making it possible to remove all of the
water from the boiler.

STOKER.

\Vhen constructing the furnace for a
boiler 66 inches in diameter, the bearing
bars should be set so that, when the grates
are in place, the distance between the top

ASBESTOS produced in the United States
in 1904 amounted to 1,480 tons and was
valued at $25,700. This is an increase of
593 tons in quality and $8,900 in value. as
compared to 1903, and is the largest output
for any Single year on record.

THE
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AN ASPIRATOR FOR A SURFACE
CONDENSER.
BY

N
I

the

ordinary duty.

As

the

condensing

sys

tem is cold when the engine starts, the
steam at ﬁrst all condenses in the early

547
in contact with the warmer circulating
water in the aspirator, will effect some
vaporization, thereby cooling the circulat~

ARTHUR PENNELL.

acompanying

illustration is

shown a sectional view of an aspira

tor to be used with a surface con
denser and which has the property of
adjusting itself to suit changing conditions
in the condenser to which it is attached.
\Vater issuing from a faucet and caught
in a pitcher carries down into the pitcher
a volume of air which reappears as foam
and bubbles. In the apparatus shown, the
water issuingr from the nozzle carries with
it a volume of air drawn from a condenser
downward and into the receptacle below
where it escapes to the atmosphere. The
volume. of uoncondensable gas or air that
a cubic foot of water can thus carry with
it when falling depends upon the velocity
of exit from the oriﬁce. At a high ve
locity, the brush like falling column will
have a

ENGINEER.

part of its course, to the aspirator, and
gradually ﬁlls the entire condenser with

vapor in the act of condensing.
As soon as some small excess of the
steam passes on to the aspirator with the
noncondensable gases, such steam will con—

ing water.

\Vith this equipment, the aspirator cone
stantly tends to maintain the highest
vacuum in the condenser that the condi~
tions of weight of steam entering per min
ute and cooling appliances will permit.

The current expense is only for the
power required to run the circulating
pump, which power manifestly increases
or diminishes with the absolute pressure

maintained in the head of the aspirator.
In other words, the higher the vacuum in
the condenser, the less is the power re

quired to run the circulating pump.
PEAT IN FLORIDA.
BY J. M. CHENEY.
OR several years the writer had been
F acting as general manager for a
water and electric light plant in

larger diameter and will, there

fore carry enmeshed with it a larger vol
ume of air.

Orlando,

Florida,

and

the

was a very important one.
ting scarce.

By means of a centrifugal pump, the

fuel question

Wood was get

It was also depreciating in

water is pumped from the receptacle back
to the nozzle so that it is used over and
over again. The tendency of the water
is to remain at some constant temperature

quality. Good light wood had been cleared
off for miles around the plant, and prac
tically the only wood obtainable was
turpentined pine. The process of turpen

at which the radiation is just able to dis

tinin'g takes the life out of the wood, and

sipate the heat created by friction. If the
inlet for gases from the condenser be

reduces it in heat value at least 25 per
cent and probably more. The price, how
ever, remained exactly the same as before

closed, the vacuum maintained in the head

of the aspirator will be that due to water
vapor at the temperature of the circulat
ing water. If gases enter the aspirator
in larger volume than the falling water

PART SECTIONAL VIE\V OF THE PENNELL AS
PIRATOR.

and coal could only be obtained from the
southern ﬁelds and even then the freight
'was $3.05 a ton.

About this time the writer bethought

dense on the surface of the falling cir

column can take care of, the pressure will

culating

rise until the gases are reduced in vol—

accordingly.
With this increase of temperature, the
absolute pressure rises all through the con

ume by this pressure, so that the water

will be able to carry them away.

water,

raising

its

temperature

himself of peat and made a trip to Boston
to see T. H. Leavitt, who was then build

ing a machine.

The author was convinced

that the machine would do the work, and

_____l.____
FIG.

With a surface-condenser in which the
steam follows a deﬁned course, the pump
supplying the circulating water to the
aspirator is started, previous to starting
the engine, and a vacuum induced through—
out the condensing system somewhat high
er than is expected to be maintained under

I.

LEAVITT

CONDENSING

AND

MOLDING

MACHINERY.

(lensing system. under which conditions
all the steam will condense before reach
ing the end of its course through the con
denser. and the cooling appliances at the
end of the course will be applied to re
ducing the temperature of the noncondens
able gases. These cooled gases on coming

also decided that the only way to handle
peat, except possibly on a very large scale,
was to use the process followed by the
Schlickeysen and Leavitt machines, that

is. simply to reduce the natural peat to
pulp, mold it into briquets, and let it dry
in the air up to a certain stage.

THE
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A Leavitt machine was purchased and
installed and was ready for operation by
May I, 1905, so as to take advantage of
the usual dry month or 6 weeks that
precedes the annual rainy season. This
year the rainy season was unusually early,
and the work was hindered by continual
rains, but briquets were made in sufﬁcient
quantities to test the machine, and to prove
the quality of the briquets as a fuel, the
soft briquets being subjected to severe
rain tests.

Aucusr 15. 1905.

ENGINEER.

belt carrier. Six briquets 8 by 4 by 2%
inches are dropped on each board.
As seen in Fig. 2 the machine was
originally built with an apron conveyor
to take the product from the condenser
to the molding machine, and a chain con
veyor was used to take the raw product

from the ground level to the condenser.
The author found by experience that the
apron

took

conveyor

was

power and

needless

caused more

and

only

or less

trouble, with absolutely no advantage. Con

sequently the apron conveyor is to be taken
out, the condenser put on the ground level
and the product carried from the con
denser to the molding machine with a
chain conveyor.
At the speed at which the machine has
been running, 108 briquets were turned out
each minute, but the author hopes to in
crease the speed so that the machine will
turn out 125 a minute at least.
HANDLING

FIG.

2.

PLANT

FOR MANUFACTURING
BRIQUETS.

I'BAT

THE

PRODUCT.

Figure 3 shows the present method of
carrying the briquets from the machine
to the drying ground. It was expected
to use track
and cars, but the
horse
method was found to be better, as the

An ordinary rain, the same day the
briquets

were

put

out,

did

little

harm.

During the most severe rain of the sea
son, when nearly 2 inches of water fell

within an hour, the briquets put out the
same day were washed about 25 per cent;
the briquets of the day before were dam
aged not over 10 per cent, and those of
the second day before uninjured. Briquets
that have been out 48 hours are not in
jured no matter how heavy the rain.
THE

LEAVITT

MACHINE.

Leavitt machines consist of two dis
tinct parts, the condenser and the mold
ing machine, both of which are shown in
Fig. I, in which A is the condensing ma
chine, B the molding machine, C the con

veyor, D the molding cylinders, and E a
rack for carrying boards.
The condenser consists of a series of
revolving horizontal cylinders as shown
in Fig. I. The natural peat is fed into
the hopper, where it is ﬁrst cut and
shredded by a cylinder with projections,
and by a shaft with knife-like attachments.
It passes betWeen the other cylinders which
are revolving, each with its own speed,
no two alike. This device not only tears

horse can be driven directly to the spot
where the briquets are to be unloaded.
Fifty boards with six briquets on each
board were taken at each load.
Directly back of the plant and shown
in Fig. 2 is the bog from which the peat
is taken. So far the peat has been wheeled
to the foot of the conveyor, but a belt con
veyor is to be installed 300 feet in length,
which will bring the peat directly from
the shovel to the condenser.
The present deposit of peat is in pock
ets. The one on which work is being
conducted covers about 2 acres and runs
from 3 to 12 feet in depth. It is simply
a small lake ﬁlled with peat. Fifty yards
away from this pocket, another one be
gins and so on up to a number of acres

peat that carries over 60 per cent of water.
PEAT As FUEL.
A calorimeter test of the fuel, made by
Webster Norris, fuel expert at Arbuckle's
sugar reﬁnery laboratory, Brooklyn, N. Y.,
showed the caloriﬁc value to be equal to
9,229 B. t. u. The furnaces at the power
plant are constructed for wood and the
air spaces are altogether too large for
peat, yet results that clearly discount wood
were obtained. A new boiler is to be
made with a furnace adapted to peat, and
greater efﬁciency is expected as a result.
At present the ﬁremen use hardly one-half
the amount they used when they began,
and accomplish the same results. It makes
a splendid steam producing fuel when
properly handled. It produces intense heat
with no clinker, fumes or smoke.

When

the plant is burning peat, there is not a
particle of smoke to be seen coming from
the stack.
rowan.
For power a 15-horsep0wer motor is

used. This runs the entire plant includ
ing the chain conveyor. The author thinks
that it takes IO horsepower to do this
work, and with the apron conveyor elimi
nated, this would be cut down somewhat.
It will take, however, about 4 horsepower

to run the belt conveyor which is to be
installed.

With a conveyor belt to take the prod
net to the condenser, the force will be
about as follows:
Three men to supply peat to the mill;
one man to keep boards in constant sup
ply; two men to take the briquets away
from the machine and load onto the
wagons; four drivers, four horses; two
men to unload in the ﬁeld; one extra man

for odd jobs, and the foreman, who is
also an engineer. It is all common labor
except the foreman, who should be a ca
pable man and should command good
wages.

and crushes the peat, but also kneads, rubs

and stretches it.

The peat is ejected from

the condenser well disintegrated, reduced

in bulk at least 25 per cent and is ready
for the molding machine.
In the molding machine there is a ver
tical shaft extending through the upright
cylinder to which are attached heavy iron
blades, which

revolve between plates of

iron with numerous apertures cut through
them. The blades are set in screw form
so that as they revolve they tend to force
the peat down. At the bottom of the
cylinder revolve two molding cylinders
with forms into which the soft felt like
peat is forced. As the molding cylinder
revolves, the briquets are forced from the

forms by heavy iron plungcrs that fall
by their own weight as soon as each form
gets to the lowest point. The briquets are
dropped on boards that are continually
being pushed under the machine by a link

FIG.

3.

METHOD

OF

of perfectly clean, solid peat. To get the
best results and a full weight brick of
good quality, the peat should not contain
over 60 per cent of moisture, when it is

worked through the machine.
Just as
good quality of fuel up to 75 per cent of
water was obtained, but the dry brick is
smaller in exact proportion, and as it has
only the same relative weight, it would
seem a waste of time to run the plant with

DRYING

BRIQUETS.

The cost of the plant, roughly ﬁgured,
should not be over $10,000, including land,

buildings, clearing drying ground and all.
There are a good many things to learn
about handling peat, as no two beds are
exactly alike.
Nothing but experience
will teach the most of its tricks, but as a
fundamental rule the author advises that
nothing but sprocket and chain conveyors
be used.
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THE ATLAS FOUR-VALVE ENGINE.

the main crosshead guide true, are com

N ORDER to meet the demand for a
I
small or medium size engine with
greater economy than is characteristic
of the slide-valve type, and yet without
the complications of a Corliss, the Atlas
Engine Works, of Indianapolis, has re~
cently placed a new type of four-valve
engine on the market. By means of the

pleted without any alteration in the posi
tion of the casting. In this way, perfect
alignment is assured.

separate valves which are provided for the

The main shaft, crank, and pin are of
a type which have been distinctive of At
las engines practically since they were ﬁrst
placed on the market. The cranks and pin,
used in the center crank type, form an

interesting piece of machine work.

Each
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large is recentered and turned down to
standard size. In this way a true align
ment is assured. The cranks are perfectly
counterbalanced and thus tend to give a
uniform crank effort and smooth, quiet
performance when in service. The crank
is made of clean, tough, gray iron, the
shaft of hammered wrought iron and the
crank pin of best hammered steel.
Another feature, which has been dis

tinctive of Atlas engines and which has
been retained through the past 25 years as
a result of the excellent satisfaction which
has attended its use, is the main bearing

shown in Fig. 3.

FIG. 3.

As will be noted from

SECTIONAL VIEW OF MAIN BEARING.

the cut, it is a modern three-part journal,
with full-length wedge adjustment. The
two quarter boxes and bottom shoe com
FIG. I.

ATLAS, FOUR—VALVE, SELF-CONTAINED

ENGINE.

pletely surround the shaft with the excep
tion of a small opening at the top, above
admission and exhaust of steam at each
end of the cylinder, an eﬁect practically
the same as that of the Corliss is produced
with respect to handling the steam with
the minimum amount of wire drawing and
condensation.
These engines are built in two distinct
ive types, the center crank, or self-con

tained, Fig. I, in which the bearings are
contained in the bedplate, and the side
crank or heavy duty type, Fig. 2, in which
the outer end of the shaft is supported by
an outboard bearing on an independent
pedestal. Both these types can readily be
built as tandem compound engines and the

crank, after being key seated, is forced to
place over the key on to its respective
shaft by hydraulic pressure, the intensity
of which is directly regulated by the size
of the shafts. After this operation is com
pleted,

the

crank

pin

holes

are

bored

through both crank pin disks at one set
ting to the end, that they may be absolutely
true with the shafts, and the pin is forced

the line of strain, which is left for con

venience in inspection. Both boxes and the
shoe are lined with an antifriction metal,

which experience has demonstrated to be
best adapted for the purpose and which is
peaned ﬁrmly into anchoring recesses be
fore boring.
By means of the wedge adjustment, con
tact is secured throughout the length of

heavy duty type may also be used in the

shape of twin engines or of a cross com
pound.
The bedplate of the Atlas engine, as

seen from the illustrations, is one involv—
ing exceptional massiveness and stability
combined with grace and beauty. The
massive proportions of the crank end af
ford a broad substantial foundation for the
main shaft bearings, and the target end,
as a support for the overhanging cylinder,
is exceptionally liberal, the hood sweeping

dOWn to the main level of the bed with
a long, graceful curve. The interior of
the bed is heavily ribbed, the top web car
ried well above the center line of strain,
and every provision made in the distribu
tion of metal for absorbing and dissipating
the shocks and stresses to which it is sub
ject. The methods of securing precision
and uniformity in the machine work on
the bedplate are worthy of especial note.
The entire casting is mounted upon the
table of a combination boring and milling
machine, and all the operations of ﬁnishing
the main bearing housing, facing the tar
get end for cylinder attachment and boring

FIG. 2.

ATLAS, FOUR-VALVE, HEAVY-DUTY ENGINE.

into place in both cranks at the same time
by hydraulic pressure and doweled in place.
Up to this point in the construction, one
side or length of the shaft is left 1-16
inch larger than the other. The entire
piece of work is then put into a lathe, the
ﬁnished side running in absolutely true

the quarter boxes, and merely dropping
the wedge slightly from time to time will
serve to take up all the wear which oc
curs. The greatest wear in the main bear
ing is in a horizontal direction due to the
thrust and pull of the piston, communicated
through the connecting rod at each stroke,

bearings, and the side which has been left

and the downward wear incident to the
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dead weight of the shaft and wheel is small
in comparison. \Vith this in mind, the
quarter boxes have been made exceptions
ally massive, encircling the greater portion
of the shaft, so that it is an easy matter
to maintain the perfectly round form of
the journal by means of the wedge bearing

head after wear has taken place by means
of three set screws. The valve stem is,
of course, not stationary in the crosshead,
but is held rigidly in place by means ol
the heavy nuts on the inside and outside

of the latter.
In the connecting rod special attention
has been given the matter of facilitating
alignment and adjustment. The rod is of
built-up construction, and the weakness
common to the square bend in single-piece
straps is avoided through the use of three
pieces, a top strap, a bottom strap and an
end piece supported in place by a tenon

at either end and held ﬁrmly by a bolt,
nut and washer.

Adjustment of the cross

head and crank pin brasses is accomplished
by means of a wedge, the latter being held
in place by means of a set screw, and owing
to the convenience of the arrangement, ad
justments can~ be made in the minimum
amount of time and with greater ease than

is p05sible with any other design.
An automatic shaft governor, Fig. 5,
FIG. 4.

TYPE OF CROSSHEAD USED ON ATLAS
ENGINES.

directly on the quarter boxes. The bot
tion shoe remains central to and in full
contact with the shaft under all circum
stances, without the necessity of outside
adjustment. The particularly attractive fea
ture of the bearing is the fact that all
parts can readily be taken from the hous

involving a combination of the principles
of inertia and centrifugal force is used
and is very effective in operation. The
regulation under variations of load from
friction to full rated capacity of the engine
is guaranteed within 2 per cent, and it is

tom wearing surface or shoe now forms
an arc, whereas the previous design con

The crosshead pin, like the crank pin, is

FIG. 6.

FOUR—VALVE CYLINDER IN DETAIL.

said better results than this have been ob
tained. The steam valve travel is directly
dependent upon the position of the eccen
tric, with respect to the shaft, the eccen

tric, of course, being under the direct con
trol of the weights.
Shown in Fig. 6 is the cylinder, which
is the most radically new feature of the
engine. By means of placing the valves,
both steam and exhaust, at the end of the

cylinder, rather than at the top and bottom
respectively, as has heretofore been the
custom, the clearance is greatly reduced

and a considerable saving of steam effected
in this way. All valves are double ported.
The travel of the steam valves is variable
and is regulated by the automatic shaft
governor, while that of the exhaust valves
is ﬁxed and is due to an eccentric keyed
to the main shaft of the engine. All con
nections are of the straight line type.
The four-valve engine has proven ex
FIG.

5.

THE

AUTOMATIC

SHAFT

GOVERNOR.

of best hammered steel, and is ﬁtted into

tapered holes in the sides of the crosshead
and held ﬁrmly in place by means of a bolt
and washer. This enables the engineer to
present new wearing surfaces on the pin
by turning it a triﬂe and drawing it ﬁrmly
into place. Ample provision is made for
centralizing the valve stem in the cross

BY J. H. DUNBAR.

CCASIONALLY there is to be found
an engineer who keys up his crank
pin at every opportunity, just to
keep in practice or to let people know
that he is “still in business at the
old stand." Yet as a trouble producer
this man is eternally tightening up
everything he can ﬁt a wrench to, espe
cially if there is room in which to work his
pipe extension to the wrench handle. I
have in mind an engineer of this variety
whose- chief delight seemed to be to twist
oﬂ' studs and then report that he had
caught them just in time to avoid trouble.
He was so successful in catches of this
kind that the bait and methods which he
used were investigated and, as a result, he
himself was wrenched loose from his situ
ation when he refused to desist from this
favorite pastime.

0

This is not intended to convey the idea

that frequent breakage of bolts and studs
or, in fact, of any threaded portion of a
machine is improbable or is necessarily to
be looked upon with suspicion. Such frac
tures, usually triﬂing in themselves, yet
very annoying to those in charge, can not
carelessness or thoughtlessness of engi
neers. The materials of which these pieces
are made, their shapes and the strains which
they have to endure all invite breakage.

out disturbing the alignment of the latter.
A slight change is noticeable in the de
sign of the crosshead, Fig. 4, as the bot

up by means of the upper crosshead guides.

PISTON ROD AND CROSSHEAD CON
NECTIONS.

by any means be generally charged to the

ing, when rebabbitting becomes necessary,
by blocking up the shaft a triﬂe, and with

templated a ﬂat surface. The advantage
gained is that of securing a more liberal
wearing surface and in addition causing
the antifriction metal with which it is
faced to shrink tightly onto the casting
when heated. The wear is quickly taken
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The careful engineer will minimize
the chances of rupture by seeing to it that
the initial strains upon bolts are never
greatly in excess of those required by the
conditions, and that the tensions upon
them shall not be greater than 10,000 pounds
per square inch of cross-sectional area at
the bottom of the thread for steel or
wrought iron and less than half that much
for cast iron and brass.
If a safety valve is adjusted to pop at
200 pounds pressure, the load, when

the

boiler is cold so that the inside and outside
pressures are equal, is sustained entirely
by the valve seat. As the pressure rises in
the boiler the load upon the seat is gradu
ally lessened without changing the stresses
in any member of the arrangement by which
the load upon the valve is produced. The
writer uses the safety valve as an example

because it is the only piece of mechanism
about the steam plant, so far as he can re‘
call, wherein the initial stress is the only
one.
In marked contrast is the threaded pis
ton rod at the crosshead, as may be seen

from a little consideration of the condi
tions. Suppose a helical spring be let into
the crosshead, as shown in Fig. I, just stiff
enough to receive all of the pressure pro
duced by screwing up the lock nut; that

ceptionally satisfactory for electrical in
stallations, and, in the engines designed
for high speed, a water-tight hood is ﬁtted
over the outside reciprocating parts. At

is, the force exerted by this spring is just
equal to the initial stress corresponding to
a proper tightness of the lock nut. Such
being the condition when no pressure is

each revolution of the crank, the pin and

exerted on either side of the piston, it may

end of the connecting rod dip into a pool
of cil in the crank pit and tend to splash
the liquid over the crosshcad and guides.
This system of lubrication is well known
and is effective.

mitted to the crank end of the cylinder
that part of the piston rod which is within
the crosshead has to resist a tensile stress
equal to the sum of the steam pressure

readily be seen that when

steam

is ad
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upon the piston and the force exerted by the
spring.
With steam in the head end of the cylin

der its total pressure is carried entirely by
the lock nut against the end of the cross
head. Evidently then, the rod might be
pulled out of the crosshead or the threads
stripped in the lock nut by providing a
spring of suitable strength,

if this

were

mechanically practicable. Having such a
spring inserted in the recess shown, the lock
nut might be gradually tightened against the

ENGINEER.

threads in the crosshead are practically rc

lieved of stress.
This would be an ideal condition for en—
durance 0f the alternate tension and com
pression in the piston rod, inasmuch as it
reduces to a minimum the initial stresses
imposed at the crosshead. Furthermore,
,the least motion between the nut and the

crosshead would soon wear their surfaces
until the nut would be loosened, since the
wear

would

necessarily

have

the

same

effect as a corresponding amount of turn
ing back of the nut upon the rod. In a
word, it is the whole duty of the lock nut

\

'n"! 1
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FIG. I.

to make the connection between the rod
and the crosshead so rigid that no elastic
deformation due to the working stresses
can cause loosening of the joint.
Perhaps the most accurate way of 0b
taining equally snug contacts between the
lock nut and the crosshead in making the
foregoing test for elongation is to ﬁt a
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the horizontal distance from the cen
ter of the rod to the center of gravity
of the wrench. That is, if W' be the weight
in pounds suspended from the wrench han
dle at a horizontal distance of 12' inches
from the center of the piston rod, then the
equivalent of this weight W' at the center
of gravity of the wrench at the distance
R (as before) would be W": W’ R'+ R.
This W" representing the weight, which
would have to be suspended from the
wrench at its center of gravity in order to
have an effect equal to that of the weight
actually suspended from the end of the
wrench, should be added to the actual
weight of the wrench and the sum W + W"
used instead of the weight W of the wrench
in the calculation already given.
Since, as indicated, about three-fourths
of the force applied in tightening nuts upon
screw threads of average proportions is lost
in friction, such calculations are of little real

INSERTED SPRING TO ILLUSTRATE THE

wrench to the lock nut and hang a weight

value.

from the other end of the wrench handle,
as shown in Fig. 2, letting gravity tighten
up the nut as steam is gradually admitted
to the piston. Care should be taken that
the horizontal distance from the center line
of the piston rod to the suspension of the
weight be equal at start and ﬁnish of the
operation.
By this method, a certain
amount of tension is maintained in the rod
as the nut is tightened, so that there is no
opportunity for lost motion in any of the

sion upon the rod is known, together with
the portion of a turn of the nut which
would equal this tension, approximate cal
culations may be made for other fractions
of a turn of the nut by means of simple
proportion.
+

On the other hand, where the ten—

ELASTICITY OF MATERIALS.

spring until ﬁnally the rod would be pulled
apart or the threads stripped either in the
crosshead or in the lock nut. Of course
engine builders do not equip the crossheads
of their product with springs, as shown in
Fig. I, but the materials which they all
use possess elasticity, the tendency of which

is clearly shown in an exaggerated form by
that spring.
The actual working elasticity of almost
any machine part may be readily tested and,
following up this same example of the pis
ton rod and crosshead, a method of doing
so may be given. With the crank on the
outer center and no steam pressure in the

cylinder the lock nut should be adjusted
to just take up any play which may exist in

threads to affect the accuracy of the re
sults.
By ﬁnding the center of gravity of the
wrench, multiplying its weight by the hori
zontal distance from the center of gravity
to the center of the rod, multiplying again
by 6.28, then by the pitch of the thread,
and dividing the product by 4, the quotient
will be approximately the pressure exerted

the threads, so as to give simply a snug ﬁt
against the crosshead without imposing any
material initial stress of tension in the rod.
Then, admitting steam to the crank end of
the cylinder, the fraction of a turn which
may be given to the lock nut in order to
bring it again snugly against the crosshead
exactly as before should be noted. Sup

yield

at

least

as

much as the rod and

crosshead under a like pressure. Hence, if,
after setting the lock nut snugly against the
crosshead with no steam pressure in the
cylinder, the nut be tightened r-ro of a
turn, it would be reasonable to expect that

the initial stress of pressure between the
lock nut and the crosshead and of tension in
the piston rod would be somewhere about
15,000 pounds. Such being the case, a steam
pressure of 30,000 pounds when creating
tension in the rod would free the lock nut
and throw this stress entirely upon the
threads in the crosshead, while, when cre—
ating compression in the rod, the stress
would be borne entirely by the lock nut
bearing against the crosshead so that the

work

on

Chemical

FIG. 2.

METHOD FOR GETTING PROPER STRESS
ON A NUT.

by the nut against the crosshead. That is,
F=2WRWP+4, where F is the pres
sure in pounds exerted by the nut against
the crosshead, 271':2><3.r4=6.28, R is
the horizontal distance in inches from the
center of the piston rod to the center of
gravity of the wrench, W is the weight of
the wrench in pounds, P is the pitch of
the thread, or the number of threads per

inch, and 4 is a divisor to allow approxi
mately for the friction loss. Whatever
weight is applied to the wrench in the
manner already suggested must be included
in the calculation, and this may perhaps be
most conveniently done by reducing the
effect of the weight to its equivalent effect
referred to the center of gravity of the
wrench. This may readily be done by mul
tiplying the weight suspended from the
wrench by its horizontal distance to the
center of the rod and dividing by

Technology,

make the following pertinent statements
regarding the subject of mechanical draft.
“The principles of what is now becoming
well known under the name of forced com
bustion have been repeatedly advocated dur
ing past years by those who have devoted
thought and study to the subject. The po
sition assumed by them, which is now ﬁnd

ing favor among engineers, has been, in
brief, that the air supply required for com
bustion in furnaces can be more economi
cally furnished by mechanical power than
by the action of chimneys; and that the
mechanical method has other advantages,
which enable it to be preferred to the one
which is older, but more imperfect. One
of these advantages is the higher tempera
ture of combustion, which

posing the total steam pressure upon the
piston amounts to 30,000 pounds, that after
this pressure is applied the lock nut may
be turned up 1-10 of a revolution and that
the pitch of the thread is 30 per inch; then
it is clear that the rod and threads in the
crosshead have been stretched 1-30 inch.
It is not easy to test the lock nut itself
or the amount of its compression under
stress, but it is safe to say that it would

Messas. MILLS AND Rowan, in their ex
haustive

is equivalent,

with a boiler of good design, to an in'
creased evaporative power of the boiler,
or to increased evaporative eﬁect for the
fuel. Another advantage, which has not
been fully realized in any plan as yet in
troduced in practical work, is that the rate
of travel and escape of ﬂame and hot prod
ucts of combustion is under control. It
is thus possible to cool them more com
pletely than can be done when chimney
draft is used, and this means a saving of
heat which would otherwise be uselessly
dissipated.
“Mechanical or artiﬁcial draft thus pre
~sents to us a method of economically fur
nishing the air supply to furnaces and pro
ducing a more efﬁcient combustion tem
perature, while it also renders possible
further economies due to retarding the
movement and escape of hot gases, and to

preliminary heating of the air supply by
waste heat or otherwise."
—40‘—

ONE METHOD of rendering alcohol unﬁt
for drinking while leaving it available for
industrial purposes is by dissolving in it
acetylene gas.
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COMBUSTIO—N ENGINES.
THE SUCTION GAS PRODUCER.
BY HORACE ALLEN.
HOUGI-I the suction method of
T power gas production is still in its
infancy, its many advantages have
so rapidly met with appreciation that the

ENGINEER.

new system, it was the accepted rule that
to obtain high economy it was necessary
to install generators capable of developing
high units of power, and that for several

reasons small power plants, either steam,
gas or other systems, could not be ex—

pected to give anything approaching the
efﬁciency obtainable in large installations.

Aucusr I 5, 1905.

In the pressure system of producer, it was
necessary to design the generator with a
capacity above the highest possible require
ment of the gas engine, necessitating the
provision of a more or less expensive gas
holder for storage purposes and it was
also necessary to provide either a steam
jet blower or a mechanically operated fan,
to bring about the gasiﬁcation of the fuel
and to deliver the gas under a pressure
head to the storage holder. This power
had to be provided by a consumption of
fuel in addition to that required for gas
making, thus reducing the total thermal ef
ﬁciency of the producer.

7’

FIG. I.

FIG. 3.

SECTION OF A TANGYE SUCTION PRODUCER.

demand for this class of generator has had
to be taken into serious consideration by

retort gas and electricity supply companies,
who previously had a monopoly in regard
to the supply of gas for small power gas
engines, and electrical energy for motors.
While this little power gas generator can

CROSSLEY BROTHERS PRODUCER PLANT.

The suction producer is a peculiar ex
ception to this rule, and almost as high
a thermal efﬁciency can be obtained by a
small generator as by one of large size.
The efﬁciency of the gas engine, both
from the thermal and mechanical points of
view, is not so high in small units as in

In the direct combination of the suc
tion generator and gas engine, it was found
that the amount of suction occurring on
the charging stroke of the engine, due to
the valves and passages, was not increased
to any appreciable extent if it was also
applied to draw the necessary amount of
air for the gasiﬁcation of the fuel through
the generator, without the intervention of

any other means, thus dispensing with the
loss due to a steam jet blower or fan. A
light spring indicator diagram taken from
any ordinary type of gas engine, usually
shows a mean reduction of pressure, on the
charging stroke, of about 1% to 2 pounds
per square inch, representing, of course,
a loss in efﬁciency of the engine to that
amount, and in the case of a pressure pro
ducer, this loss in the installation is in
creased

by

that

due

to

the

method

of

gasiﬁcation of the fuel. As the produc
tion of gas is exactly in proportion to the
power required, the grate area of the suc
tion producer can be reduced to the mini
mum, and for small installations the ap—
paratus is so small and compact that the
generator and scrubber can be delivered
complete, ready for erection on the slight
foundations necessary.

FIG.

2.

THE

CAMPBELL

hardly reckon a decade from its concep
tion, many gas companies are considering
the advisability of reducing their charges
for retort gas for power purposes on ac
count of the competition to which it has
given rise.
Previous to the introduction of the

SUCTION

GAS

PRODUCER.

Dugald Clerk records the thermal eﬁ
cieucy of a Dowson suction gas producer
at Basingstoke“ when supplying a 4o-brake
horsepower gas engine as 89 per cent, and
with a 30-brakc-horsepower engine 89 per

large ones, owing to friction, mechanical
cent, while Mathot, in his book on Gas

diﬁiculties in regard to bringing down the
thickness of the cast metal portions to
that which is only necessary to resist the

Engines and Producer Plants, gives the
combined efﬁciency of suction producers

strains, etc., but similar disadvantages do

'Lecture by Dugald Clerk before the North

not occur in the case of the suction pro
ducer to anything like the same extent.

of England Gas Managers“ Association, April
29, 1905. at Newcastle-on-Tyne.

Aucusr 15, 1905.

and gas engines as over 24 per cent.
Pressure producers and gas engines usu
ally give a combined efﬁciency of about 18
per cent.
There are already a considerable num
ber of manufacturers oﬁ‘ering suction pro
ducers, but the general principle is much
the same in each case, though considerable
differences will be found in the details.
British manufacturers usually prefer the
vaporizer to be arranged in combination
with the generator, while Continental ma
kers seem to prefer the evaporator to be a
separate vessel. When the engine is work
ing at about full load, the amount of
water vapor can be a maximum, as then
the temperature of the ﬁre at the grate is
kept low, and the gas is enriched by the
addition of the proportion of water gas
formed, but when the load is light and
the demand for gas is low, the amount of
water vapor added can with advantage be
reduced, as in this case the gas is lower
in thermal value and the gas engine can
be run with fewer cut-out charges than
when the heat value of the gas is at the
maximum, and the excess of heat due to

the reduced amount of water vapor keeps
the ﬁre from cooling down.
Some designs of generator are provided
with automatic arrangements to regulate
the admission of water vapor, while with
others it is left to the attendant.
Figure I, which is a section of a Tangye
suction producer, shows clearly the ar
rangement of the apparatus, and Fig. 2
shows a somewhat similar producer by the
Campbell Gas Engine Co. also in sectional
elevation. Figure 3 is a section of the
producer made by Crossley Brothers,
which gave the following results under
test:
The suction gas plant was specially
designed for working on common gas
coke; the coke used (from the Manches
ter Corporation Gas Works) contained
15.6 per cent of ash, and 81.3 per cent of
ﬁxed carbon, having a caloriﬁc value of
12,411 British thermal units a pound. The
dynamo, driven by this producer plant, ran
sparklessly at all loads with ﬁxed brushes,
and perfectly cool; its efﬁciency, as tested
at Chelmsford, was 91.75 per cent. After
the test, the valves and sparking plugs
were examined and found to be in good
condition, and there was no excess water
in the gas pipes, expansion box, or pockets.
At the end of the run the ashes and
clinker were removed from the lower por
tion of the producer and the ﬁre was made
good again to the level at which it was
when the test was begun. The test lasted
6 hours at full load, but the producer was
working 20 minutes before the start to get
the ﬁre in good condition, and the fuel
so burnt was not deducted from the total
consumption. With a 6-hour test and
with 61.4 kilowatts, the number of kilo
watt-hours totaled up to 368.4. The data
obtained from the test was tabulated as
follows:
Pounds.
Total fuel consumed . . . . . . . . .......488
Fuel an hour . . . . . . . . . . . . . . . . . . . . .. 81.3
Fuel a kilowatt-hour . . . . . . . . . . . . . .. 1.325
Fuel a brake horsepower-hour . . . . .. 0.92
Per cent.
Thermal efﬁciency of entire plant.. 22.75

THE

553

ENGINEER.

Proportion of total heat in the fuel
converted into electrical energy at
20.87
the switchboard
An installation made by the Acme Gas
Engine Co. gave the following results:
The plant was installed in an engineering
workshop, consisting of a 30-horsepower
Acme gas engine and suction gas producer.
This plant displaced a steam plant which
used 3,000 pounds of coal a month at $1.44
a ton, and 12,000 gallons of water, costing
with attendance $40.80 a month. The suc—
tion plant used anthracite coal at $4 a ton
(2,240 pounds), with practically no ash,
and consumed hardly any water. The to
tal attendance was 1 hour a day. The
total cost a month for working the plant
was $8.30—name1y, fuel, 2,440 pounds,
$4.45; attendance, $2.40; cleaning, $1.45.
When town gas was used, at $0.48 per
1,000 cubic feet, the total running cost was

$21.60. The suction gas plant was, there
fore, by far the cheapest of all, and it took
up much less space than the steam plant,
enabling three new machines to be in
stalled.
These ﬁgures will appeal to all who re
quire cheap power in situations where an‘
thracite or small coke is available. Where
these classes of fuel cannot be obtained at
a reasonable price, then a somewhat more

elaborate system of scrubbers and puriﬁers
can be employed to render the gas from
any noncaking bituminous coal suitable for
use in the cylinder of a gas engine, with
similar economical results.
——‘..————

TEST OF A SHORSEPOWER GAS
ENGINE.
BY J. D. BERG.
N THIS article a description is given
I of several tests made on a 5-horse
power, single-cylinder, four-cycle Otto
gas engine, with a cylinder 4.75 inches in
diameter and a 10'inch stroke. The results
were worked up and tabulated as a gradu
ating thesis at Lehigh University.

Of the exhaust gases, the temperature
was measured by a Le Chatlier pyrometer.
A hole V2 inch in diameter was drilled in
the exhaust pipe about 4 inches below the
exhaust opening in the cylinder; the double
porcelain tube of the pyrometer was in
serted in this, and the space between the

outer tube and the hole was plugged with

asbestos and putty.

‘

Revolutions were counted by means of
a continuous ratchet counter, the arm of
the counter being connected to the sparker
cam. Readings were taken every 5 min
utes. For counting the explosions a steam
indicator, ﬁtted with a 5~pound spring, was
placed on the mufﬂer. At every explosion
the pencil arm of the indicator would jump
about 1 inch. These jumps were counted
by allowing the pencil arm to strike against
the observer’s ﬁnger, and 2 minutes in
every 5 during the run were devoted to
this reading. The average was taken as
the number of explosions a minute.
The load was furnished by a Prony
brake, and indicator cards were taken with
a regulation gas indicator. During the
ﬁrst run a 16o-pound spring was used, and
in the other three a zoo-pound spring.
Cards were taken at the usual 5-minute
intervals and the pencil was kept on the
paper until at least two explosions had
taken place.
Some of the important results obtained
are given in the accompanying table, from
which it is seen that Run 2 was the best
of the series. The average brake horse
power was 3.73 and the maximum varia
tions in 1 hour from this average were 0.6
horsepower, minus, and 0.16 horsepower,
plus. The average indicated horsepower
was 4.05, with variations —o.45 and + 0.45.
The average gas horsepower was 25.76,
with maximum variations of —2.86 and
+1.84 from this average. During this
run there was a mean consumption of
31.78 cubic feet of standard gas (at 14.7
pounds a square inch absolute and 60 de

BOX‘IBLOWQI.

Eﬂicleucloﬂ-

Gal consumption.

Absolute Mechanic'l Thermal
5'

B. H. P.

I. H. P.

B. H. P

“i
1
2
8
4

Frictional Gas H. P.

11. P.
4.09
4.05
2 36
0.98

8.42
3.73
1.87
0.“)

0.57
0.32
0.49
0.93

25.5
25.76
15.36
6.28

Four runs, each of an hour's duration,

were made; two at three-quarter load, one
at two-ﬁfths load, and one at no load,
the engine in every case being allowed to
run long enough to accommodate itself
to running conditions.
Standard illuminating gas taken from
the city mains was used in the engine,
and from an analysis of this gas it was
found to contain 499 British thermal units.
During the runs, the gas was measured by
a 20-light standard meter, readings from
this meter being taken every 5 minutes,
and also the temperature of the gas pre
vious to entering the cylinder. The amount
of air used was measured by a 3oo-light
standard gas meter, and its temperature as
certained with a thermometer placed at the
open end of the meter..

B. H. P.

I. H. P.

Cu. ft. 305 Cu. ft. gas

-—

0.11.11.
13.4
14.48
12.3)
—

1. 11. P.
83.8
W3
79.3
—

Hper

u. 11. P l.
161!)
15.72
15.35
14.82

{or

. P. hr. B. .P. hr.
31.22
31.78
82.61
33.44

37.62
34.78
41.“)
—

grees F.) for an indicated horsepower
hour and a consumption of 34.78 cubic feet
of gas a brake horsepower-hour. The heat
distribution in percentage was as follows:
Per cent.

Heat
Heat
Heat
Heat
Heat

turned into useful work . . . . ..
lost by engine friction . . . . . . ..
absorbed by jacket water . . . . ..
carried away by exhaust . . . . ..
lost by radiation, etc.. . . . . . . ..

14.48
1.2
47.4
12.4
24.52

This engine has been in use for some
time, and is not in perfect condition, 3.73
brake horsepower being about the limit of
its capacity. Considering this, and the size
of the unit, an absolute efﬁciency of 14.48
per cent is not bad, and a consumption of
34.78 cubic feet of standard illuminating
gas a brake horsepower-hour is a fairly
good performance.
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THE STEAM TURBINE—XIV.
BY n. novn nxvnon.
O counteract the tendency to burst
at

the

center, the breadth

Hence the practical unit of mass is the
quantity of matter in a body weighing g
pounds. Thus if M be the mass of a body
weighing W pounds, since a body of mass 1

of the

wheel must be increased towards
that point, so that the safe working
stress for the material shall not be
exceeded. For the particular case of
a solid disk so shaped that the unit stress
shall be constant throughout, the breadth of
the wheel is given by equation 36:

Prmem
VELOCJIY,
SIC.
FTP
F7

r’

0

is

(36)
r3 8

2 {f

40

30

20

IO

0

[0203040

In this formula b', is the thickness of the
FIG. 47.

disk at the axis in inches, b its thickness at
a distance r feet from the axis, D the

CURVES SHOWING SHAPE OF CROSS

SECTION OF “WHEEL OF UNIFORM
STRENGTH.

weight in pounds of a bar of the material 1
foot long and 1 square inch cross section,
20 the angular velocity in radians per second
and f the safe working stress for the mate
rial in pounds per square inch.
From equation 31, the linear velocity in
feet per second of a point in the disk at any
distance r feet from its axis is. VI'wr.
Equation 36 may therefore be put in the
form:

D V2
b=boe

Zgf , whence

lﬂgebo—IOgb=

or

zgf
b0
log,

D V2
=

b

(37)

111/

Examining this equation, it is seen that
the safe stress to which the material may be
loaded has a most important bearing on the

ratio of the thickness of the disk at the
center to its thickness at the periphery. To
show the effect of changing values of f and
V on this ratio, the following table. based
on equation 37, has been calculated, assum

ing for D as before the value 3.4 pounds.
This table shows the breadth of the disk
at the axis for a breadth equal to I at the
periphery for various allowable stresses and
peripheral velocities.

V
200
400
6(1)
700
8(1)
900
1,(XX)
1,1(X1
LZX)

5,0!) 10 (IX)

15.000

20.000

the periphery. It will be seen that with a
safe working stress of 5,000 pounds per
square inch the practical limit of wheel
diameter is reached at a speed of 400 feet
per second. The breadth of the wheel at
the axis is then 11 inches for a 1-inch face

25.0!)

For 10,000 pounds per

square inch, a peripheral velocity of 600
feet per second requires a disk about 13%
inches thick at the axis and so on.
Actual wheels are designed to have less
stress at the center than at the periphery, so
that the factor of safety shall increase as
the dangerous section of the wheel, the
center, is approached.
In Fig. 48. A shows the wheel of a 50~
horsepower de Laval, and at B are drawn

W
W=Mg, whence M=-—-.
g

This practical system of measurement is
called gravitation measure, being based on
the earth's attractive force, namely, gravity.
If we know the velocity which a force will
give to a body of given weight in 1 sec
For

example, let a force F acting on a body
weighing 5 pounds for I second give to it a
velocity of 53 feet per second.
If the body were to fall freely from rest
it would acquire a velocity of 32.2 feet per
second. But by deﬁnition. this is a force of
5 pounds, whence to ﬁnd the value of the

FIG. 49.

CONSTRUCTION OF LARGE DE LAVAL
\VIIEELS.

force F we have:
F

max: X 53

53
the curves of tangential stress S and radial
stress P. It will be seen that the tangen

5 _ mass X 32.2 — 32.2

5 X 53
Whence F= — = 8.23 pounds,
32.2
or in symbols
F
J! V
V
W V
_=
= —, whence F=

W

111.41

~ .e'

.t'

b»
ln Fig. 47 the tabulated values of -— are

be
Ratio
1

are drawn from the same point representing

weighs g pounds, a body of mass M will
weigh Mg pounds, or,

ond, its amount can be easily found.

D V2

ties and uniform stress. To render the
comparison more striking all the curves

at the periphery.

§

I) W2

b=boz
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30,11»

tial stress increases very rapidly at the hub.
This is due to the hole for the shaft. The
effect of the centrifugal force of the blades
in increasing the radial stress is very no
ticeable. The centrifugal force on a 300
horsepower blade, which weighs but 250
grains, is in round numbers 1,500 pounds."
To keep down the tangential stresses, no
shaft hole is made in the larger de Laval
wheels, the shaft being attached as shown
in Fig. 49.

The bolt holes are drilled in

raised rings for the same reason, so that
1.53 1.230
5.46 2.335
45.7
6.730
—
13%
—
29.65
—
7".“
—
—
—
—
—
—

1.195
1.759
3.562
5.637
9.550
17.48
34.12
——

1.112
1.528
2.5 1
3. "9
5.433
8.531
14.03
24.60
—

1.088
1.403
2.142
2.828
3.882
5.546
8.270
12.88
21.01

1.073
1.3;“
1.388
2.375
3.100
4.179
5.835
9.226
12.59

j = stress in pounds per sq. in.
V = peripheral velocity in ft. per second

/
// 11‘; I :3; 5

USE OF G IN MECHANICAL FORMULAS.

The absolute unit of force is deﬁned as
that force which, acting on a mass of 1

.

pound for 1 second, gives to it a velocity of

I foot per second. But, in practice, forces
are measured by the number of pounds
23456789101!

weight required to balance them, and the

weight of a body is really the force of the
pull of the earth upon it. Now the earth’s
pull on a weight of a standard pound is
such that. falling freely from rest in a

TONS PER SQ. INCH
B

r10.

48.

SECTION

OF

50—HORSEPDWER

DE LAVAL \VHEEL AND CURVES OF TAN

GEXTIAL AND RADIAL STRESS.

vacuum, it acquires at the end of I second

a velocity g equal to 32.2 feet per second.
(In London 32.19, in New York 32.16.) 50
that the standard pound exerts a force of
about 32.2 times as large as the unit force.

plotted as abcissze, with peripheral velocity
as ordinates. The curves shown represent
the cross section of the wheel from axis to
periphery for increasing peripheral veloci

the wheel can withstand such high speed.
“Anderson, Yorkshire College lecture,

1902.
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MORE INCIDENTS FROM THE EX
PERIENCE OF A TROUBLEMAN.
.\ TRANSFORMER FIRE.
HIS telegraphic request, “Trouble
with new transformer, send man

ENGINEER.

gether for the heavy loads of the morrow.
In large cities, where the electric cars
must be kept moving and the lights kept
lighted as long as machinery will deliver
power at all, one takes chances that fairly

house in such volumes that he thought that

startle one in the calmer moments of re
ﬁection.
One instance of this sort happened
when an engineer wandered aimlessly into
a station where he had started a small ro
tary converter for street car work some to
or 12 days before. He was much surprised

at once,” took the writer off once

on an 18-hour trip. The customer had
installed this unit and on putting it
into service it gave entire satisfac
tion,

but in 2 or 3 hours someone no

ticed smoke pouring from the transformer
the whole building was on ﬁre. An investi

to ﬁnd that, with any load, the brushes

gation showed that it was only the new

would spark viciously. Shifting them either

transformer and a careful examination re
vealed nothing further than that the smoke
came from the grease and dirt burning on

way to ﬁnd a better point of commutation
made no improvement.
The commutator
was in bad shape, but even this failed to

two

from all appearances had reached a tem
perature far above 100 degrees C. The at
tendants were at a loss to account for this,

explain why the machine should behave in
this manner when it had so beautifully
handled a much heavier load only the week
before. A couple of hours ﬁnished the

as these terminals were joined together by

day‘s run, and a careful examination re—

a short copper strap and were therefore

vealed the fact that only seven out of the
twenty-four brushes were touching the

of

its

low-tension

terminals,

which

necessarily at the same voltage, and, of
course, there could be no heating on ac

commutator.

count of a slight leakage of current jump
ing from one to the other.
This transformer was of the type de
signed to give either 110 or 220 volts 0n

For some reason the brush tension had
been increased to such an extent that the
brushes had been ground away until the
nuts which fasten the carbon to the copper

the low-tension side, and as it was operated

shunts would'not let the brush slide farther

down in the holder. The cause of the
sparking on the heavy loads was clearly
due to the lack of sufﬁcient brush area for
carrying the current.
PARALLELING ROTARY CONVERTERS.
Into another converter affair the writer
walked unexpectedly. The attendants were
getting the machines started for the morn

to its rated capacity, we afterwards took

ing load and had two of the ﬁve 1,000-kilo

the precaution to insert an additional
machines
the station
on and
the
i watt
line when
both insuddenly
gavealready
a groan
jumper.
TRANSFORMERS IN PARALLEL.
the direct-current breakers came out as
Often in an installation one is at a loss
though there had been a ground on the
to conceive how conditions, past and future.
trolley. One machine was quickly put on
could ever have induced an engineer to se
the bus again, but when the second switch
lect the apparatus one ﬁnds doing the
was thrown in, the sparks from the brushes
work. There comes to mind a transformer
on each machine would have done credit to
station designed to furnish power to a fac
a Fourth of July celebration. The ma
tory which in this instance was a consider
chines seemed fairly to stand still until the
ale part of the day load. The transform
direct-current breakers performed their
ers were arranged in four banks of two
duty. They were fortunate in selecting the
each, having a capacity of 50, too, 150 and
right one of these two, and, getting the
250 kilowatts respectively; fully justifying
rest of the rotary converters on the line
the name we gave them—“a litter of trans
with it, they went through the rush hours
formers." Conditions arose whereby it was
without crippling the service. What really
deemed best to work them all in parallel
had happened was that one of the big alter
and an engineer was dispatched to phase
nating-current generators at the main sta
them out and make the changes in the wir
tion had been thrown on the high-tension
ing that might be found necessary.
buses out of phase and, in some unexplain
It was not long, however, until they ob
able way, the polarity of the one rotary

converter had been reversed so that throw
ing the direct-current ends together made a
short-circuit that was worthy of being pat
ented.

rise in temperature.

ample comes to mind in the case of a com
posite-wound generator which had been in

service for 2 years, but only at the end of
that time did it begin to receive anywhere
near its rated load. A complaint was made
that this machine would not hold up its
voltage with the separately excited ﬁeld
having direct current at no volts.
As the reported full-load voltage was
not excessively low, we concluded that a
bad power-factor was responsible for some
of it and, in that belief, an elaborate test

was arranged to be made in the presence of
the ofﬁcials of the power company. The
engineer who went to the plant discovered
that in all probability during the 2 years
they had been running, the self-excited
coils had been bucking against the separate
ly excited winding and reversing this—
well, the truth is we do not care to hurt

the feelings of anyone by commenting on
things of this sort. Reversing this cured
the trouble—The Electric Journal.

POPULAR TALKS ON LAW.‘

on the latter voltage, this copper strap put
the two windings in series. The reader can
imagine the chagrin of the attendants when
the trouble was remedied by sandpapering
this strap and the terminals and screwing
up the bolts tight enough to make a good
contact for carrying the current. As this
transformer was run with a load very close

served that one of the smaller banks be
came e-zcessively hot, more so than the
others. and it was also noticeable that the
larger sizes showed a comparatively small

555

nerensr: or one's nousrz.
Akin to the right of a man to defend

himself against an unlawful attack is the
right to defend his home. The constitu
tions of twenty-seven of the states pro

vide that one has a natural right to protect
his property. “A man's house,” says the
old law, “is his castle, and he may take
such steps as are reasonably necessary in
the defense thereof against unlawful in
trusion." Indeed, the law regards an as
sault on a man's habitation for a felonious
purpose as an assault on his person or on
the person of an occupant.
One is never bound to retreat from his
house, and in general may even kill to pre

vent a forcible and unlawful entry. The
exercise of the right to protect one's home
must not exceed the bounds, however, of

defense or protection, so that the kind of
force that one may use depends somewhat
on the nature of the attack and the pur
pose of it. Where an entry is by force and
the purpose of it is to commit a felony,
killing, if necessary to prevent it, is ex
cusable and any one in the house, even a

lodger, is justiﬁed in the protection of the
house by any means found necessary. One
who has a reasonable fear that a felony
is intended need not wait until the assailant
gets within the house. If the intruder ﬂees,
the person assailed is not justiﬁed in pursu
ing and committing an injury.
It is held that the term“l10use" includes
a place of business or a rented room occu—
pied as a bedroom. Where one is attacked
in the yard, the courts hold that he should,
before taking life, retreat into the home,

A test showed that

there was considerable difference in the
regulation of the diﬁerent banks, and run
ning them with one or two sets carrying a
load far beyond their rated capacity would
sooner or later result in burning out these
transformers. We ﬁnally hit on a combina—
tion that, by splitting the load, we could
give the major part of it to the two larger
banks.

vrcrous COMM UTATION.
It is no uncommon thing to nurse a
piece of apparatus through the rush hours
and then spend the rest of the day in tear
ing it to pieces and hustling to get it to

COMPOUND FIELD WINDINGS.
A paper of this kind would not be com
plete without mentioning some experience
with the series ﬁelds of compound ma
chines. Tell a roadman that a motor’s
speed is not right or that a generator will
not hold up its voltage and the ﬁrst thing
that comes to his mind is the series ﬁeld.
This seems a simple thing, but anyone with
road experience can cite a number of cases
where trouble was due to wrong connec
tions on the part of the machine.
Alternating current is not altogether
free from this same trouble. A good ex

if there is a reasonable opportunity so to
do. Where one has peaceably entered the

house, the owner or occupant is not justi
ﬁed in using force to expel him, without

ﬁrst demanding or requesting that he leave;
but where the entry was by force, a pre
liminary request is- not necessary before
using force in ejecting the intruder.
Decisions are pretty well agreed that a
man cannot defend his real property, other
than his dwelling, to the extent of taking
life.
"Copyrighted.
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Chemical Purification of Feed Water.

THE ENGINEER.
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for the water in question, is cheap and good,
but unless it is the right thing it may be of

In order to secure the best results from

WITH WHICH Is INCORPORATED
STEAM ENGINEERING.

no value whatever.
a boiler it must be supplied with water free
not only from material which will form in'

PUBLISHED BY
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This material tends to throw down the
solid matter in the form of a soft sludge in

jurious sediment but also from corrosive
stead of crystals, so that it can easily be
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be avoided on account of the coating which
is likely to be deposited and also because of

blown out Of the boiler. Frequent blowing
off must be practiced, however, and if cer
tain mineral oils are mixed with this

the effect which oil has on many kinds of
sludge, it may form a hard scale.

In order

scale~forming materials.
to know how much soda ash is needed it is
Mechanical methods of removing scale
forming substances are of value, and the

necessary to have the water carefully ana
lyzed by a reliable chemist to determine the

ordinary feed-water heaters will remove
amount and nature of the impurities.
most of the carbonates, but do not appear

rlption Is received.

Such an analysis will often show that
In writing about subscriptions, always give the

old address as well as the new.
Copy for advertising. In order to insure Insertion In
roper classiﬁcation. must reach the Chicago ofﬁce
enty days in advance of the date of publication.

to take out other minerals or the vegetable
acids. Even carbonates and sulphates are
often carried through the heaters unless
they are of much larger capacity than is

Entered as second-clues matter, November 5. 1908,
atthe Post Ofﬁce at Chicago, 111.. under the net of con
greee or March 8, 1879.

calcium carbonate or magnesium carbonate
it is estimated that water carrying one grain

usually installed, and it is necessary to re
sort to scum catchers and blow-off cocks to

CONTENTS.

soda ash alone is not suited for the particu
lar water analyzed, but where there is only

of either material per gallon will need 0.02
of a pound of soda ash for each thousand

prevent inscrustation.
gallons of water, and for one grain of cal
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chemicals have been largely used in recent

ash should be used per thousand gallons.

years; when a true analysis of the feed

For one grain of magnesium sulphate per

water is obtained, it can be puriﬁed syste—
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gallon, 0.13 pounds of soda ash should be
used per thousand gallons, and for one

scale is injurious will hardly be disputed by
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and density of scale are quite as important
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ting and deterioration of the boiler, which
may be more expensive than the loss of
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the water. It is not, however, a common
softening agent. Phosphate of soda or tri

are used for different conditions.
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monly used where soda ash fails. It is
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effective on lime salts, but is not of as

direct method, which is the most common,

great value where magnesium compounds
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tom of the boiler or from the feed-water

knowledge of the chemicals in the feed
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age tank so that the feed water as drawn
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may be used in any degree of expense and
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Fluoride of soda and

from this tank by the boiler feed pump may
complexity.
be already puriﬁed. If the water is par
ticularly bad, it is sometimes necessary to
use two tanks alternately. The chemical re
action and settling go on in one while sup
ply is being drawn from the other, the water

For small plants the simplest.

method is a barrel or small tank in which
the proper chemical solutions can be placed
and which is connected to the suction of the
pump.

Arrangements should be made
whereby the surface water can be drawn oﬂ
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should be drawn from the tank at some
little distance from the bottom to avoid

QUESTIONS AND ANsWIms . . . . . . . . . . . . . . . 578

the water ﬂows into the apparatus and puri
ﬁcation taking place while the water passes

AN OUTSIDE CONNECTED INDICATOR. Il
lustrated
ELECTRIC vTRAIN BULLETINs . . . . . . . . . . . . .

stirring up the sediment. Such a home
made tank will furnish to the boiler water

through the settling chamber and ﬁlter.

free from acids and scale-forming material
when the proper chemical re-agents are em

MEETING OF THE AMERICAN BOILER MANU
FACTURERS'

and also the sludge removed from the bot
Where the impurities are easily separated,

tom of the tank.

Feed water for the boiler
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For eliminating acids and scale-forming
THE VICTOR PIPE WRENCH. Illustrated. .
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material, the chemicals usually employed
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soda, tannin compounds, ﬂuoride of soda

ployed. The same method with two tanks
used alternately will often prove successful
where the single tank does not give sufﬁ

and aluminate of soda.

cient time for the separation of the sedi

are soda ash, caustic soda, phosphate of

The ﬁrst named is
most common and, if it is the right thing

ment.

Accus'r 15. 1905.

VENTILATING AND HEATING
SYSTEMS.
HILE the principles of good venti
W lation and heating have been
generally understood, their ap
plication has proved to be the stumbling
block over which many an architect
and engineer has tripped. Natural agen
cies, as apparently the least expen
sive, have usually been called upon to
produce such currents and move such vol

umes of air as might be required. But it
will be universally admitted that all sys
tems of so-called “natural ventilation" have
proved themselves inadequate to fulﬁll all
requirements.
Dependence upon windows and doors
for ventilation cannot, with propriety, be
called a system of ventilation, for the sup
ply is ordinarily spasmodic, and, without
question, disagreeable, except in so far as a
cold draft of fresh air from an open
window may be preferable to the vitiated
and odorous air of a conﬁned apartment.
Excellent results may continue for a num
ber of days during the employment of a
method ventilation dependent upon natural

agencies, but a change in the temperature
or humidity, or in the direction and force
of the wind, may exactly reverse the action
of the system. Flues which are designed
to furnish fresh air will be found to be ac

tionless, while the foul air ducts may be
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ceeds only when other differences exist.
One method reaches to relative success
whenever a wind can render a cowl efﬁ—
cient. Another method remains perfect as
a system, if no malicious person opens a
door or a window. No other method than
that of impelling air by direct means, with
a fan, is equally independent of accidental
natural conditions, equally efficient for a
desired result or equally controllable to suit
the demands of those who are ventilated."
Further on in the same paper Mr.
Briggs states that:
“In all mechanical appliances, that is
simplest which most positively and directly
effects the purpose in view; and in this
matter of supplying air, it may be claimed
that the process of impelling it, when and
where wanted, is at once the most certain
and efficient, and that the fan (in its form
of a rotating wheel with vanes for large
'uses) is the simplest and readiest machine
for impelling air. It will not be attempted
at this time to discuss the theory of rotary
fans. The fan itself will simply be accept
ed as one of the recognized appliances in
the construction of ventilating apparatus,
available with other mechanisms in estab
lished forms and deﬁned types for Ameri
can practice."
After showing the enormous expense of
moving air by allowing it to pass over
steam heated surfaces (thus creating a dif—
ference in pressure due to a difference in

bringing the foul air from other rooms.
temperature) compared with the expense
For a crowded or continuously occupied
of moving equal quantities of air by means
apartment, such arrangements are inade
quate and will prove entirely unequal to - of a fan, Prof. S. H. Woodbridge of the
Massachusetts Institute of Technology
the task of supplying air in such quantity
states that :
as has been shown to be required; above
“Among the many mechanical devices
all, they are not positive.
for the movement of air through the chan
Somewhat more positive results may be
nels, none is so economical of power and
obtained by warming the air within the
convenient in use as the fan.”
vent ﬂues. Gas jets, steam heated surfaces
and the smoke ﬂues from steam and hot
A practical illustration will best serve to
air furnaces are employed for this purpose.
prove the force of this statement. A vent
But as the results attained are due to a
ﬂue 1 square foot in cross-sectional area
lessened density of the air within the ﬁne,
and 40 feet high, is arranged to withdraw
and as the heat applied for thus warming
air from a room having a temperature of
and rarifying this air serves no other use
70 degrees, while the outdoor air is at 20
ful purpose, but is dissipated in the atmos
degrees, the flue being provided with an ac
phere, the method proves to be expensive
celerating coil, which heats the air within
when the power, as measured in heat units,
to 90 degrees. By the ordinary methods of
required to develop this movement is taken
calculation it may be shown that the the
into account.
oretical velocity of the air thus produced
In the system of forced circulation by
in the flue will be 1,149.4 feet per minute,
means of a fan or blower, the action is ab
and that there will be expended for its
solute and positive. The whole matter
movement 394.6 heat units. A fan, on the
cannot be better expressed than in the
other hand, would theoretically require to
words of the late Robert Briggs, a man of
produce the same air movement only 0.703
large experience in practical ventilation and
units of heat. But these ﬁgures are purely
theoretical, and the efﬁciency of the two
heating:
“It will not be attempted at this time to
methods must enter to give the true rela
argue fully the advantages of the method
tion.
of supplying air for ventilation by impulse
Assuming for the ﬂue an average effi
through mechanical means—the superiority
ciency of 60 per cent, there will actually be
of forcing ventilation, as it is called. This
required for this method 657.7 units of
mooted question will be found to have been
heat. On the other hand, making the fair
discussed, argued and combated on all sides
assumptions that of the heat units in the
in numerous publications, but the conclu
fuel 70 per cent is delivered in the form of
sion of it all is that, if air is wanted in any
steam, that this steam is utilized in an en
particular place at any particular time, it
gine having an efficiency of only 10 per
must be put there, not allowed to go. Oth
cent, while the fan driven thereby turns
er methods will give results at certain
into useful work only 25 per cent of the
times or seasons, or under certain condi
power delivered to it by the engine, the
combined efficiency of the system will be
tions.
“One method will work perfectly with
reduced to 1.75 per cent, calling for a heat
certain differences of internal and external
expenditure of 40.17 units. Even under
temperatures, while another method suc
this practical condition it appears that the
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movement of air by aspiration still requires

16.37 times as much heat (which is simply
a measure of the coal bill) as a fan pro
ducing the same results.
Of course a change in the conditions
will affect this relation to a reasonable ex
tent, but it is certainly evident that the
thermal or aspiration system requires more
fuel than the fan under all practical condi
tions as they exist in any system of heating
and ventilation—Treatise on Ventilation
and Heating, B. F. Sturtevant Co., Boston,
Mass.
ELEMENTARY PRINCIPLES OF AL
TERNATING CURRENTS—XVI.
BY PROF. TELL.
LECTROSTATIC capacities are util
E

ized in practice to counteract the

lagging effect of inductive devices,
so as to bring the current and im
pressed e. m. f. more nearly into
phase, and thus reduce the loss of en
ergy in the transmission lines, and at the

same time increase the energy carrying ca
pacity. In large transmission systems, the
effect of capacity is obtained not by the
use of condensers, but by means of syn
chronous motors, which produce the same
result, but in a different way, all of which
will be fully explained hereafter.
In long transmission lines, the effect of
electrostatic capacity is sometimes very se
rious, and has to be guarded against. When
a current flows through a transmission line,
the surface of the wire becomes charged,
and all surfaces in proximity to it and insu
lated therefrom become oppositely charged;
that is, if the charge on the wire is posi—
tive, the charge on the ground and other
nearby objects will be negative. This re
lation is shown in Fig. 80.
If the left end of the line is positively
charged ‘at any given instant, the other end
will be negative, and the ground at both
ends will be charged with the polarities in
dicated. When the current in the line re
verses, the polarity of the charges reverses.
The potential of the charge on the line and
the ground at any point depends upon the
position of the point.
The difference of potential between the
extreme ends of the line is the greatest,
and the electrostatic charge at these points
is the greatest, while at a point midway be
tween the ends the charge is practically
zero.
Capacity of a transmission line, as com
pared with a regularly constructed con
denser of the same surface, is small, ow
ing to the fact that in the condenser the
opposite plates are separated from each
other by not more than 0.01 or 0.02 of an
inch, while in the transmission line the dis
tance between the oppositely charged sur
faces is many feet. The transmission line
may be regarded as forming two condens
ers, one at each end, the line and the
ground forming conducting circuits to con
nect the two in series. The line itself is
subject to the inductive action produced by
the alternating current, so that this action,
in combination with the condenser effect,
produces a condition of a capacity and a re
actance connected in series with the effects
explained in connection with Figs. 64 and
65.
'
Owing to this fact, if the inductive and
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capacity effects are in the right proportion,
resonant e. m. fs. can be induced that will
do serious damage. \Vhen long transmis
sion lines are built, particularly if the line
e. m. f. is high, care has to be taken to
guard against such eﬁ'ects. The line resist

__

_ .w—e
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WESTINGHOUSE DIRECT-CURRENT
GENERATORS.
IFFERING from a self-contained or
D

belted

type

machine,

an

engine

type generator has its armature
carried by the shaft of the engine or an

ELECTROSTATIC CAPACITY OF TRANS
MISSION LINES.

ance is always high, however, in com
parison with the inductive action, and the
frequency of the current is low, so that

Aucusr 15, 1905.

sure, and held in place by bolts which
pass through the yoke and are fastened
by lock washers on the outside. The bolted

construction allows the removal of any
one of the ﬁeld coils with its pole without
disturbing any other part of the machine.

extension of it, instead of having its own

Spreading pole tips serve the double pur

shaft. But one bearing is thus required
in addition to those on the engine, and the
space occupied by such a unit is less than
that for any other installation of equal

pose of giving an excellent commutating
ﬁeld under the pole tips and of furnishing
a support for the ﬁeld coils.

Such a line of machines embodying the
latest improvements and designed with

Shunt and series coils were separately
wound, with an air space provided be
tween them. The series coils are made
of forged copper conductors of rectangular

especial attention to accessibility, economic
performance and low running temperature

section and the shunt coils are machine
wound.
These
generators are
usually

is manufactured

overcompounded

Output.

no, 8:).

'
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by the

\Vestinghouse

for an increase in po

the resonant eﬁects are not as serious as

might be supposed.

In the foregoing we have made frequent
use of the terms impedance, reactance, ad
mittance, etc., and we will have occasion to

use them often hereafter. On that account
every one should familiarize himself with
them, for they are as commonly used in

connection with alternating-current subjects
as volts and amperes in connection with
continuous currents.
So that these various terms may be well
remembered and not confused with each
other, we give herewith a diagram, Fig. 81,
in which they are shown in their true po
sition, and of the proper magnitude with
reference to each other. The line I is the
impedance of the circuit, R is the ohmic re

sistance and X is the reactance. Line C is
the c0ndensance or negative reactance, or
impedance of a condenser. Line Ob is the
admittance corresponding to the impedance

1, and is of the proper length assuming
that I is of unit strength. The line a b is the
susceptance, and the line 00 is the con~
ductance. These ‘last two lines vare the
vertical and horizontal components, respect
ively, of the admittance Ob. Line c is the
condenser admittance, and is of the proper
length on the supposition that the condens
ance C is of unit length.
The admittance Ob is the reciprocal of
the impedance 1, and the condenser admit
tance c is the reciprocal of the condensance,
or condenser impedance C. The conduct

—- - - >ﬂ.

o

ilk

Electric & Mfg. Co. The arrangement of
brush holder rings and commutator, the
position of equalizer rings, the use of re~
taining wedges in the armature slots, the
arrangement of series ﬁeld coil connec
tions, removable pole pieces and brush
holder shifting device contribute to the
best performance and the utmost simplic

ity in operation.
For these

generators, the

stationary

reciprocals, respectively, of resistance and

part, Fig. I, is a circular yoke of cast iron
carrying inwardly projecting poles on
which are placed the ﬁeld windings. For
capacities from 25 kilowatts up to and in
cluding 125 kilowatts. the standard con
struction is a vertically split frame, while
for larger sizes the horizontal division is
regularly built. Machines below 25 kilo
watt have solid frames. Generators of
any size can be built with either the ver

reactance, we have drawn line 011, which

tical or horizontal

-is the reciprocal of resistance R, and line
.b d', which is the reciprocal of reactance X,
-on the assumption that the impedance I
iis of unit length.

stances require it.
Pole pieces are built up of laminations
of soft steel, carefully annealed by a spe
cial process, riveted together under pres

FIG. 81. GRAPHICAL REPRESENTATION OF IM
PEDANCE, REACTANCE, ADMITTANCE, ETC.

vance 00 is not the reciprocal of the resist
.ance R and the susceptance ab is not the

reciprocal of the reactance X. To show
what a mistake can be made if we assume
that conductance and susceptance are the

division,

if

circum

tential of about IO per cent at the term

inals from no load to full load, but may
be adjusted for lower percentage of com

pounding by means of a shunt to the
series coils, or they may be designed for

a higher percentage, if required for spe
cial cases.
For the armature
core, sheet
steel
stampings are built up on a spider which
also carries the commutator, Fig. 2. The

armature may be drawn from the shaft.
if necessary, without disturbing the com
mutator or windings. Liberal provision
for ventilation is made by air spaces
placed at short intervals, and extra spaces
between the outer laminations and the end
plates.

The coils are machine formed and

are held in place without the use of band
wires by placing ﬁber wedges in V
shaped grooves near the top of the slots.
The commutators are constructed of hard
drawn copper of the highest conductivity.
and carefully insulated so that a smooth

wearing surface is secured with an entire
absence of sparking.

A ucus'r 15, 1905.
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To carry the brush holder mechanism,
brackets are mounted on a rocker ring
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seat on the front end of the ﬁeld frame.
No part of the supporting ring projects

engines or other prime movers where
frames with bearings are desired.
For the frame, a circular yoke of cast
iron is divided horizontally into two parts
and mounted upon a bed plate of cast

over

iron, Fig. 3, to which are bolted the ped

concentric with and carried on a machined

the

commutator

face,

so

that

the

brush holders and commutator are left
entirely clear of obstructions and readily
accessible at any point. Every machine is
so arranged that the rocker ring shifting

device may

be placed

Transmission

of

on either

current

side.

through

the

springs, and the consequent heating and
variation in pressure are eliminated by
copper shunts connected directly from a
clamp on each brush to the solid part of
the holder.
Ample means are provided
for adjustment as the commutator wears.

estals which carry the armature bearings.
Laminated poles with spreading tips are
bolted to the frame and any pole and its
coils may be removed without disturbing
either the armature or frame. The inner
surface of the yoke is carefully machined
to form a seat for the pole pieces which
are shaped to ﬁt.

and for changing the spring tension on the
brushes.

regularly proportioned so as to provide an

feature in connection

increase of potential of about 10 per cent

with these generators is that all brushes

at the terminals from no load to full load,

important

of the same polarity are maintained at
the same potential.
Sometimes, on ac
count of different magnetic strength, the
potential generated in the conductors un
der one pole exceeds or is less than that

generated in conductors similarly situ
ated under another pole of the same polar—
ity. the result being a difference of poten
tial between brushes of similar polarity.
Troubles caused by currents ﬂowing from
one brush to another or from one section
of the armature winding to another, at

tended by annoying and wasteful heating
of the conductors and sparking at the
brushes are eliminated by the following
method of balancing.
In the larger machines with parallel
armature windings, the points in the arma
ture winding which are normally of equal
potential are connected by leads through
which currents may pass from one section
to others with which it is connected

in

parallel. These currents are alternating in
character and lead or lag with reference
to their

respective

e.

m.

f.’s,

and

necessary balance between them.

Carefully annealed punchings are built
up to form the armature core of the
slotted drum type on a cast-iron spider,
on an extension of which the commutator
is mounted.
Liberal ventilating ducts
make possible a thorough circulation of
air while the machine is in operation.
Coils formed of copper strap are used.
and are held in their slots by ﬁber wedges.
No part of the rocker ring supporting
the brush holder arms projects over the
commutator, thus leaving the carbon hold
ers and commutator readily accessible at
any point. The carbon holders are of the
sliding type with shunts, the tension on
the brushes being obtained by long, flat,
spiral springs which give a uniform pres

sure over a wide range of movement with
out change in adjustment. The brushes
and moving elements are light and follow
the surface of the commutator without
chattering.
Separate pedestals bolted to the bed

method of balancing,

are

connected

by

leads

FIG. 3.

SELF-CONTAINED

WESTINGHOUSE DI

RECT-CURRENT GENERATOR.

from one section of the winding to others.
These correcting currents are alternating
in character, leading in some coils and
lagging in others, and consequently mag
netize or demagnetize the ﬁeld poles in
such a way as to produce the necessary

magnetic balance.
———*4*—

\VITH THE successrm. closing of recent
negotiations for two 7,500-kilowatt West
inghouse turbine type generating units, the
New York Edison Co. has inaugurated an
important epoch in the history of metropoli
tan electric lighting in this country by
adopting generating units of such unprece
dented size. These units will be installed
in the \Vaterside station No. 2, that ulti

mately will contain ten units of the same
size.

Waterside station No. I is equipped

with Westinghouse vertical, three-cylinder,
compound reciprocating engines, which are
now in service, rated at about 6,500~horse
rower capacity and direct connected to a

3.500-kilowatt generator. The next step in
the acquisition of larger units resulted in
the

installation

of

5,000~kilowatt

turbine

units of the Curtis type.
In the equipment of the new \Vaterside
station with Westinghouse turbine units of
still greater capacity—over twice that of the
original engine type units—there will here

the

a

magnetism under all poles is maintained
practically the same, causing the magnetic

v

1!.

.§

gix1

exist a striking example of the rapid devel
opment in power station construction that

" t

pull to be equal at all poles and preventing

an unbalanced pull. This method of auto
matically balancing the magnetic circuits of
parallel wound direct-current machines is
fully covered by patents owned by the
W'estinghouse C0.
SELF'CONTAINED GENERATORS.
Herewith is shown a new line of VVest
inghouse direct-current self~contained gen
erators, designed for railway, lighting and

potential

sist of cast-iron shells lined with babbitt
metal and lubricated by means of rings
which ride upon the shaft and dip into

ing and rapid wearing of the bearings.
above

equal

through which balancing currents may pass

plate support self-oiling bearings with con

on the armature would result in the heat
the

following method of balancing the mag
netic circuit. A number of points in the
armature winding which are normally at

though other compounding may be ob

\Vith the balanced magnetic circuits.
any heavy magnetic pull on one side of
the armature due to wear of the bearings
is prevented. The pull which may be ex
erted by one side of the ﬁeld on a large
armature, if out of center by only a small
fraction of an inch, may become as high
as several tons, if this method of-balancing
is not used. Such an increased pull

By

the ﬁeld—are completely obviated by the

tained, if desired.

thus

magnetize or demagnetize the ﬁeld mag
nets so as to produce automatically the

upon the armature—troubles occasioned
by inequality in material or by displace
ment of the armature from the center of

Shunt and series ﬁeld coils are sepa

rately wound and are held in place by the
spreading pole tips.
Ventilating spaces
are provided between the coils and be
tween coils and poles. Field windings are

One
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FIG.
X).2.y...iARMATURE
7
FOR
’ WESTINGHOUSE
\W.“!G'MER EN

GINE-TYPE GENERATOR.

industrial service of 125, 250 and 550 volts.

large reservoirs ﬁlled with oil. The hear—
ing housings and shells are divided hori
zontally into two parts to facilitate mount
ing and removal.
In the larger multipolar machines with
parallel wound armatures, sparking at the

These are adapted for belt driving or for

brushes, wasteful heating in the armature

direct connection to water wheels, steam

winding and

abnormal magnetic

strain

has taken place since 1900.
The dimensions of the new unit are ap
proximately: Length, 50 feet; width, I7
feet; height, 15 feet; ﬂoor space, 850 square
feet per unit net, or 0.113 square feet per
kilowatt capacity.
These new turbines will operate under
175 pounds steam pressure, approximately
28 inches vacuum and 100 degrees super
heat, the normal speed of the unit being 750

revolutions a minute. Under these condi
tions the economy of the complete unit will
be in the neighborhood of 16 pounds of
steam per kilowatt-hour at full rated load.
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PRACTICAL LETTERS.
This department is for the direct exchange of ideas between practical men. The most acceptame letter is one which gives a suggestzon
or tells of an experience which will be helpful to the man In charge ofpower machinery. Sketches ﬁv' illustrations are desired when possible.
These need not be skillfully drawn, nor is correct writing necessary. Such matters can he ﬁxed up in this oﬁi'ce. The editors do not hold
themselves responsible for the correctness of statements made or opinions expressed by correspondents in this department. lVe pay for all
accepted letters in cash.
PRESSURE or A COLUMN or WATER.
Editor The Engineer:
In explanation of C. Carini’s proposi
tion in hydraulics, would say that the
case represents a practical application of
the most important law in hydraulics
which, practically, is as follows: The
pressure exerted per unit of area, any

9
I

1",!

FIG. I.

FIG.

2.

‘

(/02

LIEASURING THE PRESSURE OF THE
COLUMN.

where upon a mass of liquid, is transmitted
undiminished in all directions and acts
with the same force upon all surfaces in
a direction at right angles to those sur
faces. Mr. Carini concludes his letter
with the question: Is the water' alone
heavier than the water and apparatus?"
The weight of 571.31 cubic inches of
water, the capacity of the pipe and cylin
dcr,
is only
57r.3r X0.036I7=20.66
pounds. The force of 637.32 pounds re
quired to raise the piston, is due to the
pressure created by the head of water in
the pipe and not by the mere weight of
the entire volume. To make the explana
I

Next, with your gage glass cutter, cut
05 the lower straight part of the second
chimney. Seal the top of this cylinder
with some suitable material, and in the
center insert a glass tube. Put this ap—
_ paratus in place of the other chimney, as
shown in Fig. 2. While the weight of

Editor The Engineer:
C. Carini's question is very easily an
swered,

as

it

comes

within

the domain

of hydrostatics: indeed, it is nothing
more than the familiar hydrostatic para
dox, as it was termed in the old books on

BALANCING THE WATER IN THE
CHIMNEY.

tion clearer, consider the

=1.3 pounds.

It is evident that it matters not what
the weight of the whole apparatus is, for
it is merely the problem of determining
the power necessary to raise the water in
the pipe.
Ralph M. Snyder.

water in the ﬁrst instance was about 1%
W

'

of water. If the diameter at the lower
opening is 2% inches, the weight required
would be 2% X 2% X-o.7854 Xg-iz X 0.434

square inch

of area directly underneath the 13 foot
pipe. A column of water I foot high
exerts a pressure of 0.434 pound at its
base, so that the pressure on this particu
lar square inch will be I3Xo.434= 5.64
pounds.
According to Pascal's law, which was
previously given, this pressure is dis
tributed undiminished upon the whole area
of the piston which is equal to 12 X 12 X
0.7854=n3 square inches. With 5.64
pounds on each square inch, we have 5.64 X
u3=637.32 pounds required to raise the
piston.
The proposition sounds unrea
sonable in some cases, but can be very
easily proved.
Take, for instance, two ordinary lamp
chimneys of equal size, a ﬂat strip of iron
for a balance arm, as shown in Figs I and
2, and a smooth round disk somewhat
larger than the lower opening of the chim
ney. By grinding the edge with a smooth
ﬁle and applying a little grease or paraf
ﬁn, a perfect joint can be made. Then
fasten the chimney by a clamp to a suit—
able support.
After adding or removing weight at
either end of the arm until it is balanced,
add enough weight at W to counter-bal
ance the pressure of water against the
disk when the chimney holds, say, 9 inches

pounds, all the water you can get into
the second vessel will not weigh more than
2 or 3 ounces. When the water has
reached the same height in the tube, the
pressure will counterbalance the same
weight as before.
Again, if the tube is, say,

18 inches

high, you will ﬁnd that the additional few
drops of water necessary to ﬁll the glass
tube will require another 1.3 pounds
weight at W in order to counterbalance
the new pressure.
The experiment is interesting and well
worth the trouble in making the appara
tus.
R. Cederblom.

natural philosophy, the whole apparatus,
as shown and described in the issue of
July 15, constituting a modiﬁed form of
the hydrostatic bellows.
A glance at the hydrostatic bellows
will show the reader that it, and the ap
paratus shown by Mr. Carini, is practically
the same.
Part B is a box in the form of a bel
lows and exactly 12 inches square; P is a
pipe the sectional area of which is 1 square
inch, and of such a height than when it
is ﬁlled to T it will contain just 1 pound

583:»

Editor The Engineer:
In the July 15 issue C. Carini asks for
an explanation of his proposition in hy
draulics.
I should say that the water
alone is not heavier than the water and
apparatus. It is the downward pressure
of a 13-foot head of water acting upon
a surface or piston I foot in diameter that
is, as he says, about 590 pounds greater
than the weight of the whole apparatus.
Pressure upon the bottom of a vessel
containing a ﬂuid is independent of the
shape of the vessel and is proportional to
the height of a column of the ﬂuid, the
area of whose base is equal to that of the
bottom of the vessel. For this reason Mr.
Carini’s problem deals with the height of
the column rather than the weight of
water. However, the point is one that
should not be lost sight of.
W. E. Long.
Editor The Engineer:

V1

p

I44 LBS.
W

I44 L85.

8

\\\\ \ \
FIG.

I.

FIG.

In reply to the inquiry by C. Carini in
the July 15 issue, would say that my ex
planation is as follows:
To raise the
water in the pipe it will require a force
equal to the weight or pressure per square
inch of the water in the pipe times the
area of the cylinder in square inches.
Hence we must deduct the area of the
pipe from the total area, and divide this
result by the area of the cylinder; that
will give the height of cylinder.
The total area of the pipe from the
top to the bottom of the cylinder (assum
ing the pipe to be extended to the bottom
of the cylinder), in cubic inches multiplied
by the weight of water per cubic inch and
by the area of the surface of the piston in
square inches will give the required power
to raise the water in the pipe.

\

.\\

\\\\

HYDROSTATIC BELLOWS
PANDED.
2.

THE

BELLOWS

WHEN

FULLY

E
EX

EMPTY.

of water; W is a weight of 144 pounds.
Now, when empty, as shown in Fig. 2,
the weight is placed upon the bellows, then
water is allowed to ﬂow from the tap
unitl the pipe is full, when the bellows
will expand to its fullest extent, thus rais
ing the weight of 144 pounds, 2 or 3
inches.
One side of the box or bellows con
tains 144 square inches, while the sec
tional area of the pipe is I square inch.
When the pipe is full of water there is a
weight of 1 pound pressing downward
upon that portion of the box lying direct
ly below the pipe, which portion contains
I square inch of surface. Now, according
to a law of hydrostatics. this pressure is
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exerted upon every square inch of sur
face contained within the bellows.
As
there is another law that the pressure of
a column of water or other liquid is ex
erted equally upward, downward, and side
ways, the water in the pipe is pressing
with a force of 1 pound upon every square
inch of the upper. part Of the bellows, the
sum total of this pressure being 144
pounds, thus raising the bellows and also
the weight.
Taking a pipe 1 inch in diameter and
13 feet high, we ﬁnd that it will hold 4.4174
pounds of water at a temperature of 62

Assume a cubic foot of water to weigh
62.5 pounds. The pressure upon the pis—
ton when the pipe is ﬁlled with water is
equal to the pressure exerted by a col
umn of water 13 feet high, having a base
equal to the area of the piston. Pressure

22

12
2

_

__

spondent did not give the depth of the
latter. It is, therefore, likely that were
this known, as well as the friction and
extra force required to raise the piston the
length of its stroke, the sum plus 503.47
pounds would about balance the 636.75
pounds actually required to raise the pis
ton.

‘

George

W.

Havlin.

Editor The Engineer:

1

___-=638 375 lbs.
1,728

Weight of water alone, calculated from
the total capacity as given, is equal to:
571.31 x 62.5
= 20.66 lbs.

Should he ﬁnd this to be the case, let
him carry the liquor lower in the am
monia boiler, as low as he can, and at

the same time maintain the pressure and
also obtain enough distilled water. He
can do that by discarding the gage cock
on the

ammonia

boiler,

and

noting the

1,728

exerted by the column of water 13 feet

quired to ﬁll the cylinder, as the corre—

thus causing an occasional boil-over. Or
the rectiﬁer may be defective causing him
to have saturated anhydrous gas.

— X(——) X (13 x 121x 62.5
7

side and prevent heat from coming in
contact with the aqua ammonia in the re
tort or still.
He should get excellent results with
the rich liquor at 27 and poor liquor at
16. It may be possible that he carries
the liquor too high in the ammonia boiler,

on the piston is equal to:

degrees F., while a piston 1 foot in diame
ter has an area of 113.9776 square inches.
The product of 4.4176 X 113.9776=5o3.47,
this being the number of pounds pressure
high.. It is quite obvious that in the case
of the bellows it will require a certain
number of pounds in addition to the 144 tO
force enough water out of the pipe in
order that the bellows may be forced to
gether, just how much I do not know.
Thus far no account has been taken
of the height and weight of water re
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The actual weight of water according
to

measurements

would

be 46.75—25.19

=21.56 pounds. The weight of the water
alone is not equal to the combined weight
of water and apparatus.
The above calculations have been made
upon a theoretical basis.

However, it is

readily seen that they agree fairly well
with the ﬁgures furnished by Mr. Carini,
the slight difference being due to friction,
and to minor errors in measurements.

E. D. Phillips.

liquor in the absorber gage glass when
the liquor in the retort or ammonia boiler
is as low as he wants to carry it. Then
work by the absorber gage altogether ex
cept an occasional test of the retort cocks.
In order to test the percentage of water

in the gas, he can take a tube, say I-inch
in diameter and about a foot long. Cap
one end so that it will be water tight.
Fasten a stiff wire about a foot long to
the tube so that he can hold the tube
away from him. Now open a try cock
somewhere on the line between the liqui
ﬁer coils and the expansion valve and
draw off a certain amount into the tube,

SOME ODD COMPRESSION CURVES.
Editor The Engineer:
I should like to know what causes
odd compression line on both ends of
accompanying diagrams. I indicate my
gine every week, and only last week

the
the
en
the

being careful to note the number of cubic
inches of liquid in the tube. Pour this
into a shallow dish and let it stand until
all the gas has disappeared, after which
pour the remaining water back into the
tube.
The number of cubic inches of

C. Carini’s problem in the July 15 issue
presents a neat example in hydrostatics.
Pascal’s law is: The pressure per unit
of area exerted anywhere upon a liquid is
transmitted undiminished in all directions,
and acts with the same force upon all sur
faces in a direction at right angles to those
surfaces.
Mr. Carini has a pipe 13 feet long and
1

inch

in

diameter,

cylinder 12 inches
is ﬁtted a piston.
Now a column
exerts a pressure
pounds per square

connected

with

a.

in diameter in which
SHOWING UNEQUAL COM PRESSION.

of water 13 feet high
of 13X0.434=5.642
inch. That pressure,

according to the above law, is transmitted
undiminished in all directions and, there

fore, presses on top of the piston at the
rate of 5.642 pounds to the square inch.
The area of the piston is 12'X0.7854=
113.0976 square inches, and 113.0976X
5642:638 pounds which is the pressure
forcing the piston down.
To force the piston up he must em
ploy an equal and opposite force. The
difference between 636.75 and 638 may be
due to inaccuracies in the measurements,

or to the density of the water which may
not have been the same as I have calcu
lated it.
Timothy Buckley.
Editor The Engineer:
The solution of C. Carini's problem
rests upon Pascal’s law, which is as fol

lows:
Pressure applied to any portion
of the surface Of a liquid is transmitted
in all directions, and is exerted unchanged

in amount upon every equal portion of the
surface of the containing vessel.

engine gave a ﬁne card. I have examined
the indicator and everything seems to be
all right. Never have I seen a card with
such odd compression lines and should like
the opinions of my brother engineers con
cerning them.
J. A. Dorn.

TESTING

FOR

MOISTURE

IN

AN

ABSORPTION

MACHINE.

Editor The Engineer:
Referring to W. C.'s letter of July 1,
concerning trouble with his ice machine,
would say that there are a number of
causes for no work being done in the
freezing tank.
In the ﬁrst place he cannot do much
work with only 160 pounds pressure in
the gas coils. I have in mind a 15-ton
absorption machine that would not work
to full capacity at 170 pounds, and when
the pressure was raised to over 190
pounds the machine made over 16 tons.
One reason that he does not get more
than

160 pounds

may

be

that

the

ﬁve

I-inch coils are heavily coated on the out

water divided by the original number in
the tube will give the percentage of mois
ture, which should not exceed 5 per cent.
The foregoing operation is not at all
dangerous provided there is a cock or
valve that can be opened and closed easily.
Before drawing into the tube, allow some
to be wasted as there might be a dead
end, thus showing a much larger per
centage of water than really existed.
W. S. Luckenbzch.

THE INDICATOR SPRING IS TOO STIFF; HORSE
POWER OF A

I2X30 ENGINE.

Editor The Engineer:
In answering C. Dickerson’s questions
concerning his engine, I would advise him
to use a 45-pound spring in his indicator,
instead of a 50-pound spring, because the
latter spring is too strong for a steam
pressure of 90 pounds. The 50-pound
spring is generally used for 110 pounds
boiler pressure.
The card shows that the admission is
a little late. I would advise him to ad
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vance the eccentric a little, so as to cause

earlier admission. If the engine pounds
on the head end I would increase the lap
on the head-end exhaust valve, and thus

increase the compression or cushion. But
if the engine is running smoothly I would
suggest decreasing the lap of the crank
end exhaust valve, making it equal to that
Of the head-end exhaust valve.
Horsepower, of the engine I ﬁgure as
follows:

If the engine is a 12x30 mak

ing 90 revolutions per minute, piston speed
is equal to:
30
-—- X 91x 2 = 450feet.
12
Scale of spring equals 50. Then 12’X
0.7854=113.098 square inches area of pis
ton. The area of the diagram is 7.5 square
inches, and the mean effective pressure:

7-5 X 5°
- = 37.5 pounds
[O
The horsepower then is found to be:

450 X 375 X “3-698
————-— = 57.8

A LUBRICATOR FOR A NUMBER or PUMPS.

water of the same temperature, so that I
hardly knew where to look for the trouble.

Editor The Engineer:
After getting better acquainted with the
plant I endeavored to ascertain if possible
the trouble with No. 2 heater.

I thought at

ﬁrst that it was supplying more than its
share of the water, due to the screen on the
other being partly choked, but upon exam
ination I found the screen all right and

both heaters supplying approximately the
same amount of water. I next examined
all valves, pipes and connections and
checked the thermometers, but found noth

In a certain steam plant in Washington
a number of steam pumps were located in a
pit several feet deep and not very accessi
ble. At ﬁrst each pump had a separate
sight feed lubricator, but whenever they
needed ﬁlling, the engineer had to get a
ladder and stand in 2 feet of water while
he ﬁlled them. He soon got tired of this
and made the lubricator shown in the
sketch.

ing wrong.
Lastly I cut out No. 2 heater and made
a thorough search for the trouble inside,
and I was about to give it up when I placed
my hand on the edge of the top pan, which

immediately tilted With very little weight.
That was the cause of the whole trouble.
\Vhen the heater was put to work and
water turned on this pan tilted and allowed

the water to pour in a single stream clear
of the other pans to the lower part of the
heater, instead of allowing each pan to ﬁll
in succession and overﬂow to the next and

TO SIGHT FEED

so on to the bottom. thereby presenting a

33,003

Ottumwa, Ia.
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J'. E. Strother.

sucossrs A CHANGE IN coauss VALVE 551‘
Two.
Editor The Engineer:
In the July 15 issue C. Dickerson shows

a pair of indicator diagrams which indi—
cate some peculiarities.
The engine is
developing 56.3 indicated horsepower.
I
should advice him to advance the eccen
tric a little and shorten the valve rod at
the crank end. Then lengthen the rod of
the exhaust valve at the head end. See
that the indicator pipes have a full open
ing, and have the indicator placed centrally
between the openings into the cylinder.
Diagrams show a head-end initial pres‘
sure of 81 pounds and only 78 pounds at
the crank end. I would also suggest that
he examine the dashpot at the head end
to see that it works freely. I trust this
information will aid Mr. Dickerson in ob
taining a better diagram.
C. M. Yate.

A PECULIAR HEATER ACCIDENT.
Editor The Engineer:

large water surface to the incoming steam
and absorbing more heat.
One leg was broken, which allowed the
pan to tilt when water was admitted, but

on stopping the water it resumed its origi
nal position. It was most likely broken
when the heater got full of water, causing
water hammer, as all the rest of the pans
were also slightly displaced. The mystery
being solved, 1 repaired the broken pan and
adjusted the rest in a level position and put
the heater to work. A few hours after
wards I took the temperature, which was
206 degrees. This temperature it maintains
to the present day and No. 1 still holds at
204 degrees. This represents a clear gain
of 94 degrees in the temperature of the feed
water, which is quite an item in a plant of
thirty-two boilers of 250 horsepower each,
and is very noticeable in the boiler house.
Joseph Bradley.

DIAGRAMS FROM A HIGH-SPEED enema
Editor The Engineer:
The accompanying pair of indicator dia
grams was taken from a 10x12 Chandler

and Taylor engine making 300 revolutions

Thinking it might be of interest to read
ers of The Engineer I will relate an experi
ence I had with a large feed-water heater.
Upon taking charge of the present plant
about a year ago I noticed that one of the
two feed-water heaters heated the water to
112 degrees F., while the other maintained
a temperature of 204 degrees. Upon ques
tioning the pump tender I found that some
time previous the No. 2 heater had been
allowed to get full of water and had made
quite a racket until the water was lowered
to the proper level. and that since then it
had never heated the water above 112 de
grees. It had been frequently examined

DIAGRAMS

FROM

A

SIMPLE CONSTRUCTION OF LUBRICATOR.'

A piece of 3-inch pipe was capped at
both ends and holes 1, 2, 3, 4 and 5 drilled
and tapped. The pipe H connects with the
steam pipe to the pumps, while the pipe G
is an oil pipe which connects with independ—
ent sight feeds on the pumps. \Vhen the
feed has once been regulated at the pumps,
the valves A and B may be closed and the
lubricator ﬁlled without going into the
pump pit.
A common water gage D shows the
height

of the

oil,

and

the

reservoir

is

drained by means of valve E. The plug F
is removed when ﬁlling, and the band at the
middle of the reservoir is bolted to the wall

CHANDLER

AND

TAYLOR

ENGINE.

and cleaned, but the fault still remained.

These heaters were of the ordinary open
type, connected in the usual manner. They

were exactly alike in construction and size,
connected to same exhaust steam main from
the auxiliaries, both feeding into a common
suction line to the feed pumps and using

per minute.

Steam pressure 105 pounds,

spring 60. I should like to have opinions
on the diagrams and the horsepower devel
oped. Can there be any improvement in
the valve setting. If so, what is it?
C. A. Rold.

and holds the lubricator in place. In the
same plant there is another lubricator like
this attached to the boiler feed pump, only
it is screwed into the steam pipe and has a
Lunkenheimer sight feed at B.
Chicago.
Hugh G. Boutell.
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SUGGESTIONS 0N FIRING A BOILER.

Editor The Engineer:
I should like to say a few words to the
ﬁremen and owners of boiler plants. Many
ﬁremen appear to think that if they put
coal into the furnace and keep water in the
gage glass, so that it can be seen, it is all
that is necessary.

Under these conditions if

the boiler does not develop the horsepower
guaranteed by the builder, the owner thinks
he has been defrauded in some way by the
builder.
Probably the most common cause of
low economy in steam boilers is improper
ﬁring, and some methods practiced by neg
ligent ﬁremen would appear wrong to any
one who would stop and consider the mat
ter. Putting a large amount of coal into
the furnace at one time, covering the grates
so thickly that the air supply is choked,
thus causing imperfect combustion, is one
cause. Second, ﬁring at irregular intervals
and allowing the ﬁre to occasionally burn so
low that an excessive quantity of air passes
through the grates, thus cooking the boiler
and furnace.
Some ﬁremen neglect covering all the

THE
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sults may be obtained from any modern
type of boiler.
H. R.

TESTING PRESSURE GAGES.
Editor The Engineer:
A great many engineers have their steam
gages tested every 3 months, for which they

pay the regular price of $t per gage. By
following the instructions herewith, an en—
gineer can have a reliable gage tester for a
very small outlay; one he can build himself.
By referring to the sketch, the apparatus
can be easily understood. Let A represent

While instances like these are rare, un

for 5 minutes and let the charge go into the
other boilers. It ought not make much dif
ference, however, as the same water is used
repeatedly.
.

M. \V. Campbell’s item with reference to
stop valves reminds me of a hot job I had
on hand 4 years ago. I was second engi
neer in a large plant and every Sunday
was boiler day. One Sunday the chief and
I went to the factory to clean boilers and do other holiday work, and as soon as we
left the traction car we heard steam blow
ing and saw a black cloud of smoke coming
out of the stack, indicating that the tire

tered the same. The ﬁreman was a man
with a fourth class license, but he did not

GAGE-TESTING APPARATUS.

less a ﬁreman inspects his boiler he has no
idea of its internal condition.
In regard to ﬁring, while no rule can be
laid down which will apply in all cases, if
the ﬁreman will carry a steady water level
and an even ﬁre, keeping the whole grate
covered to a depth suited to the draft, he
will ﬁnd it will make a big difference in the
coal bill in the course of a year.
The lighter the draft, the thinner the

If one boiler seems to get more than its
share, which will show in a little while by
the condition of the interior, shut the feed
valve on the boiler that has the least scale

man was not sleeping on the coal-pile.
We hustled for the engine room. The
ﬁreman had the ﬁre drawn, doors open.
both pumps working pumping cold water
into the boiler, but the steam gage regis

grate surface and allow holes to occur in

the bed of coal, which destroys to a certain
extent the effect of their ﬁre. Bad water is
another very common cause of low econo
my in steam boilers. It forms scale and
deposits sediment. thus destroying to a
large extent the efficiency of the boiler.
In the majority of steam plants, boilers
are not opened and cleaned as often as they
should be. Where the water is bad, boilers
should be cleaned at least six times a year
and in some cases it may be necessary to do
it oftener. I have a sample of scale 5/16
inch thick taken from a boiler operated by a
friend. The owner of the plant complained
that the boilers were not developing the re
quired power.

563

the test gage, B the gage to be tested and
C and D petcocks, B being the main valve,
which can be closed and the petcocks left
open. Thus the pressure is left on both
gages for some time to see whether they
agree. A vertical check valve F is placed
in the delivery pipe and a ﬁller G, made of
%, inch pipe, while a standard, H, supports
the pipe and gage, B.
Cylinder, K, is made of a piece of 1%
or 2-inch brass pipe with a ﬂoor ﬂange on
the bottom which is bolted to the base. A
common screw cap is put on the top of K
and a small hole drilled in the center for
the piston rod. The piston is simply two
iron washers with a cup leather between
them, the tip of the leather being turned
down and nuts placed on each side of the
washers. No trouble will be found in put
ting from 150 to 200 pounds per square inth
on the gages with this pump. All the pipe

know what could be the cause of his trou
ble. The chief asked what the trouble was.
The ﬁreman said he did not know. He had
the main valve closed and the 2~inch valve
on top open, letting the steam out, and had
been ﬁring and pumping for 1% hours, but
could not get rid of the steam.
The chief and I went on top. The valve
seemed to close O. K., but upon opening
and closing it we could tell that something
was wrong. The chief said we would not
clean the boiler, but I said we would. I

connections, valves, etc., with the exception

of the cylinder, are 4-inch iron.
To operate the tester, raise the lever to

RETURN MAIN

its full height, open the small petcock N.
so the air can escape, and ﬁll the cylinder

with water.

Close the valve on the ﬁller

THE BYPASS FOR FEEDlNG SODA ASII.

ﬁre should be carried, and he should see
and also the petcocks and press down on

that there are no holes in the boiler setting
or ﬂue to impair the draft and the eﬁiciency
of his boiler. If he has a good sized c0m~
bustion chamber he can abate the smoke

the lever until the desired pressure is ob
tained. The gage B should be taken off
and cock D opened when ﬁlling.
W. J. Allen.

nuisance to a great extent by the alternate

method of ﬁring, namely, ﬁring fresh coal
on one-half of the bed of fuel. then on the
other half, and at equal and regular inter
vals.

_

After each addition of fresh coal the
volatile gaSes that arise from it come in
contact with the current of hot gas carry
ing an excess of air rising from the half
burned coal on the other half of the bed.
\Vith this system of ﬁring the fresh coal
may be ﬁred alternately front and back or
on the right and left hand side of the fur
nace. By carrying a steady water level,
watching the ﬁre closely for holes. carrying
a depth of fuel proportionate to the draft
and keeping the boiler clean, very good re

FEEDING SODA ASH; REPAIRING A BROKEN
ANGLE sroe VALVE.
Editor The Engineer:
\Vhere the returns come down on the
side of the boilers a bypass can easily be
put in to feed soda ash, or anything else,
into the boilers. Use any size of pipe and'
valves that is handy. When running, you
can leave all three open. Have valve No. 3
open. Close Nos. 1 and 2. Open the drain
cock and take out the plug on top. The
water will now drain out. Close the drain
cock, ﬁll the bypass with soda ash and put
in the plug. Then open valves Nos. 1' and
2 and close N0. 3 for a while.

pumped up the boiler with a ﬁre under it
and shut the steam off the line. The valve
was an angle globe and closed down against

the pressure. \Ve took the cap off and
found the disk off the stem and the nut
gone and the end of the stem cut squarely
off.
\Ve had a complete machine shop, but
that was no good, for we could not get

steam on the engine. One ran the drill
press by hand, while the other drilled out a
piece of soft steel for a nut. Then we
turned the lathe by hand to cut the thread.
After drilling a hole through the nut and
valve stem for a pin, we screwed the disk
on to the stem, put the valve together.
turned on the steam, washed our boiler, did

our repair work and took the last car to
the city (we were 7 miles out), arriving
home in time for breakfast.
W. S. H.
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CONVENTION OF THE NATIONAL ASSOCIATION OF STATIONARY
ENGINEERS AT LOUISVILLE, KY.
ROM August I to 5 the twenty
fourth annual convention of the
National Association of Stationary
Engineers was held at Louisville, Kentucky,

with convention headquarters at the Seel

convention committee, called the convention

TUESDAY AFTERNOON SESSION.

together and presented Rev. F. C. WhitthoFf,
who offered an invocation.
Secretary of State H. V. McChesney de
livered an address of welcome in behalf of

At 2:25 o’clock, the afternoon session
was called to order, and National Presi
dent Wilson delivered the annual address,
devoting his speech to the business affairs
and methods employed by the association
and comments on the reports of the various
committees. The need of a new constitu
tion for both national and subordinate asso
ciations was given special attention by the

Governor Beckham, and was responded to

by National President Clare F. Wilson,
who, in the course of his remarks, spoke of

the aims and objects of the N. A. S. E.
A welcome to Louisville was tendered
by Paul Barth, president of the board of
aldermen, and in giving the freedom of the
city, Mr. Barth presented the convention
with a large gilded key, some 5 feet high,
and said that everything in Louisville was
at the disposal of the delegates and guests.
National Vice-President R. D. Tomlin
son responded to the address of Mr. Barth,
and at this point in the exercises President
\Vilson assumed the chair. Before he could
call the convention to order. Robert Ander
son of Milwaukee presented the president

president, and the suggestion that a com

mittee be appointed to draw up an entire
new constitution, containing only the funda—
mental laws for the government of the as
sociation, was one of the recommendations

incorporated at the end of the speech. In
conclusion President Wilson thanked the
ofﬁcers and members for the many courte
sies shown him while a national ofﬁcer, and

assured his listeners that if there had been
any success during the past year, it was due
in no small way to the harmony that ex
isted between the national ofﬁcers, and the

credit belonged to the large number of
members who have been quietly working to
elevate the standard of stationary engineer
ing. The time remaining was devoted to
the reports of the various committees.
The committee on credentials reported
ROYAL D.

TOMLINSON,

350 delegates and forty-two alternates pres—

PRESIDENT.

ent, after which a motion was adopted that
a committee on analysis and distribution be
appointed. President Wilson appointed the
following members: Van Patten, Troy, N.
Y.; Steele, Chicago, Ill.; Knowles, Pitts
burg, Pa.; Reagan, Utica, N. Y., and Ruoff.

bach hotel. Early Monday morning dele
gates and their families began to arrive
from all parts of the country. Registra
tion continued heavy until 3 p. m., when
upward of 300 delegates had been regis

Knoxville, Tenn.

tered.
Every train brought additional
numbers, and by Tuesday morning the
register showed 364 names, while the total
number of persons on hand ready for the
convention was nearly 1,000.
Early indications pointed to the most
successful convention in the history of

National Secretary F. W. Raven sub
mitted his report and gave as the total re
ceipts for the year $21,450.96. Two new
state associations, Illinois and Iowa, had
been instituted and held meetings since the
last convention, and the total number of as

the association, and the indications were

by no means misleading.
Almost unlimited hospitality and cordial
treatment at the hands of Louisville citi
zens proved that no mistake had been
made in selecting Louisville as a conven
tion city.
Monday evening the annual reception to
delegates and their families was held at
convention headquarters. This proved to
be one of the most enjoyable features of
the convention, owing largely to the un—
usual number of delegates who had already
arrived.
At 1! o'clock Tuesday morning, the for
mal opening of the convention took place in
the Scottish Rite Cathedral. On entering
the main hall the ﬁrst object to greet the
eye was a large canvas at the rear of the
stage, upon which appeared the preamble of
the N. A. S. E. The hall was profusely
decorated with the national colors, ferns
and palms. The body of the hall was com
pletely ﬁlled with delegates; the boxes and
balcony were well ﬁlled with ladies, the
boxes being occupied by the national ofﬁcers
of the Ladies’ Auxiliary.
B. N. Grosvenor, chairman of the local

THEODORE

N.

KELSEY, VICE-PRESIDENT.

with a handsomely inscribed gavel. Fol
lowing this came the presentation of a
gavel, composed of several woods from the
Hawaiian Islands, by Past National Presi
dent P. H. Hogan, in behalf of Charles M.
Eddy, president of the National Supply
Men's Association.
In behalf of the National Ladies' Auxil
iary, Judson Pratt of Cincinnati presented
President Wilson with a handsome bouquet,
and President Wilson, in behalf of the Chi
cago delegation, presented a gold diamond
studded past national president's jewel to J.
W. Lane, Jr.

Past National President P. H. Hogan
now took up a short time in speaking of the

]. H. VAN ARSDALE, TRUSTEE.

work of the order, after which President

sociations was given as 443. Of these, 314
are in good standing, fourteen new, seventy
eight behind in paying taxes and thirty
seven on the books but standing suspended.
The number of members of the association
totaled up to 17,928. The report was re
ceived and referred to the committee on
analysis and distribution.

Wilson announced the convention commit
tees.

Just before adjournment, Delegate Orr
of San Antonio, Texas, presented National
Secretary Raven with a rattlesnake necktie,
and was duly thanked by Secretary Raven
for his unique present.

Aucusr 15, 1905.
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Following was the report of Hugh Rens
ford, national treasurer, showing the total

receipts from all sources for the past year

The adoption of a standard speed and
size of cylinders for engines for a given
work, for both high and slow speed en
gines.

The adoption of a standard size in kilo
watt output, speed, overload capacity and

temperature rise of generators, and the
same condition to apply to motors.
That the members in making their requi
sitions call for standard sizes, and from

J’. D, JONES, PRESIDENT OF S. M. A.

to be $23,171.98 and

total _disbursements

$6,328.57, leaving a balance in the treasury
of $16,843.41, Aug. 1. The report was re
ferred to the auditing committee.
An exhaustive report was made by Na
tional Deputy R. D. Tomlinson on the
work carried on in the different states, giv
ing statistics for each state. Mr. Tomlin
son stated that the policy of the association
had been not to expend much time in the

565

ENGINEER.

time to time inform future committees on
this work; and the departure from standard
that they experience in material purchased.
Gratifying success with its work was the
report of the committee on education,
which had again taken the question.and
answer method of pursuing its work. Some
200 associations participated in the contest,
covering a period of 7 months. New York
No. 15, Long Island City, Massachusetts
No. 9, Milford, and Illinois No. 17, Moline,
were the three prize winners. The sugges
tion was offered that illustrated lectures be
secured for the coming year, and the com
mittee was tendered a vote of thanks for its
excellent work.
Last of the session, but of the greatest

relieve the national association of a great
burden.
The Ladies’ Auxiliary was highly
praised for its work, as it already has $1,000
to turn

over to the treasury,

as soon

as

some deﬁnite plan is adopted for the home.
Consideration of the report was made the
ﬁrst order of business on Thursday morn
ing.
At this point invitations were read by
the national secretary to visit numerous
clubs and societies, and the secretary an
nounced that the memorial services to the
memory of departed brothers would take

importance to the association, was the re

port of the home committee, of which Rob
ert G. Ingleson was chairman.
In accordance with the suggestion that
the N. A. S. E. should build a home from

formation of new associations, except where

funds collected from various sources, the

there were good prospects for organizing
strong working bodies, the object being
rather to build up the present associations
and draw together the separate branches
into a more harmonious organization.

committee had secured data from homes al
ready established throughout the country
and found that it cost from $10,000 to
$75,000 to build, and for keeping one indi
vidual from $100 to $200 a year. With a
membership similar to that of the N. A. S.
13., it would cost from 33 to 75 cents per

capita of the whole association, depending
on the number of inmates in the institu
tion. The committee also found that in
every instance these homes were crowded
to their utmost capacity, and decided that
placing members in such homes would be
impractical, as a committee could not see
that they received proper care. As a result
the committee concluded that, if the asso
ciation ever built a home, it would have to

101m A. CARSON, VICE—PRESIDENT.
place on Thursday morning at 11 o'clock.
Mr. Snyder of Philadelphia spoke on the
topic of State Associations, and immediately
after the members adjourned until 9 o’clock
Thursday morning.
WEDNESDAY.
Wednesday morning delegates and their
friends to the number Of 300 left by spe
cial train over the Louisville & Nashville
R. R. for Mammoth cave, arriving at the

be in a modest way, expending from $8,000
to $10,000.
Several matters of grave importance
were brought to the attention of the mem
bers, and the ﬁrst of these referred to the

J’. 1.. M'GILVRAY, SECRETARY.
With regard to the standardization of
materials, the committee on this subject re
ported that it had made comparisons of the
various engineering appliances and found
that standard is more theory than practice.
The following recommendations were made
by the committee:
The formation of a joint committee
from the manufacturers, American Society
of Mechanical Engineers, American Insti
tute of Electrical Engineers and the N. A.
S. E. to revise and adopt a joint standard.
The adoption of a standard for pipe ﬁt
tings with a standard weight and size for
pressures of 100, 150 and 250 pounds.

inﬂux into the associations of men who.
from physical reasons, would soon become a
burden to the treasury. Again, almost all
associations would have an element who
would rather be inmates of the home than
keep themselves, and many of the subordi
nate associations would make application
for members who in reality were not eligi
ble. It would be hard to discriminate
against these, and, as a way of overcoming

these objections, the committee recommend
ed that no man be eligible until he had been
a member of the N. A. S. E. for 10 years.
Further, if a member wishes to become
an inmate of the home, the subordinate as

sociation of which he is a member should
pass on him and in turn refer him to the
national committee governing the home;
also that the association of which he is
a member should be charged with
50 per cent of his maintenance as long
as he is an inmate of the home. This
would keep up the interest in his case and

H.

F.

WEINLAND,

TREASURER.

cave at 11 o’clock. Luncheon was immedi
ately served, after which the party ex
changed their convention clothes for the
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cave

dress.

and

having

been

divided into groups of twenty persons
each, were led by guides on a 7-rnile walk
through a portion of the cave.
The trip through the cave occupied ﬁve
hours, and despite the fatigue attending a
ﬁve hours' walk over rock and boulders
everyone was satisﬁed that they had seen
one of the wonders of the world and
would not have missed it for many times
the cost and inconvenience of the trip.
The party returned to Louisville by special
train at 11 p. m.

THURSDAY AFTERNOON.
At 2 o’clock, the convention returned to

business and heard the report of the com
mittee on the referendum vote. The only
matter of importance passing was the
change of the convention time to the second
Tuesday in September.
The auditing committee found the re
ports of the national secretary and
treasurer and that of the board of trus

THURSDAY MORNING.
After a day’s recess from business, the
convention assembled at 9:30 and listened
to the report of the credential committee,
showing an attendance of 350. The recom

was received and referred to the committee

of analysis and distribution, and attention
was next directed to the report of the board

of trustees of the National Engineer. Mis~
cellaneous business and reports occupied the

By the time the vote was announced, it
was 4:30 o'clock, and the delegates ad

journed to prepare for the feature of the
evening, which was the grand ball given at
the Masonic Temple. This proved to be a
great success from every standpoint, and
particularly in the matter of attendance. In
order that the delegates and visitors would
not overlook the opportunity to attend the
ball, instructions were given to close the
convention hall, and this undoubtedly helped
to swell the attendance. Light refreshments
were served and everybody voted it a royal
good time.
FRIDAY.
Besides the report of the ways and
means committee and some miscellaneous
business, Friday was devoted to the election
of oﬂ‘icers, and the following is a list of the
men selected: President, Royal D. Tom—

mendations of the home committee were
adopted and also a motion that a committee

be appointed to confer with a committee of
the Ladies‘ Auxiliary for the purpose of ar
ranging some plan for creating a home
fund.
The license committee now read an ex
tended report of its proceedings, giving
every detail of its work on license laws,
and, as a point of interest, enumerating the
number of licensed engineers in the coun
try, 110,000 being the approximate number
given. In the way of recommendations. the
committee requested the incoming president
to direct the license committee to compile a
list of all laws in this country pertaining to
the examination and licensing of stationary
engineers, and to have such compilation
printed in book form and turned over to
the national secretary for such distribution
as the president should direct. The report
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linson, Milwaukee, \Vis.; vice-president,
Theodore N. Kelsey, Lowell, Mass; secre

tary, F. \V. Raven. Chicago, Ill.; treasurer,
Hugh Rensfor'd, Cincinnati, 0.; trustee for
5 years, Charles H. Garlick, Pittsburg. Pa.;

trustee for 3 years, to ﬁll unexpired term of
J. F. Carney, resigned, J. H. Van Arsdale.
St. Louis, Mo.; conductor, B. N. Grosve
nor, Louisville, Ky.; doorkeeper, \Vm.
Speck, San Francisco, Cal.

A sunset excursion Friday evening, with
music, dancing and refreshments, proved to

FRED L. IAHN, EXECUTIVE COMMITTEE.

be a very enjoyable affair, and completed
the program of the convention for 1905.
SUPPLY MEN’S ASSOCIATION.

tees of the Nati0nal Engineer to be correct,

and with a few minor corrections, which
were made,

the

books

of the

Lanward

Publishing Co.
As the receipts of the association are
now over $25,000 a year from different
sources, and the bonding companies on the

bonds of the association ofﬁcers require a
quarterly audit of the books, the committee
recommended the making of a contract with
some public accounting company to make
this audit. John F. McGrath was chairman
of the committee, and at the conclusion of

In the basement of Liederkranz Hall
was held the ﬁrst session of the National
Supply Men’s Association, with Charles M.
Eddy presiding. After disposing of some
routine business, questions were brought up
relative to the making of exhibits, size and
character of booths, etc.
Some of the members raised objections

to the style of booth that obscured a gen
eral view of other exhibits; others believed

that there should be a uniform style of
booth adopted, and that same should be
used next year.

the report was presented with a large chain
for keeping his eye glasses in place.
A short time was now given to the com
mittee on analysis and distribution, which

GEO. D. B. VAN TASSEL, EXECUTIVE COMMITTEE.

time of the convention until 11:15, when
the annual memorial service took place,
commemorating the death of 125 departed
brothers.
Before the convention adjourned at
12:25, an invitation was extended to all

delegates and friends by the Lunkenheimer
C0. to visit the company’s works at Cincin
nati, O., on Saturday morning. An invita
tion was also extended to visit Fontaine
Ferry Park, the badge entitling the dele
gate to admission to the park.

reported on the recommendation of the na
tional president as follows:
The suggestions for omitting the ofﬁcial
directory from the columns of the National
Engineer and have the secretary publish
the directory were defeated, and the writing
of an entire new constitution met a like
fate.
The recommendations of the license
committee were reported adopted and re
ferred to the ways and means committee.
Appointing a joint committee for the pur
pose of securing a standardization of mate
rials and the call for standard pipe ﬁttings
were approved and reported adopted by the
committee.
At the last business of the session, the
matter of selecting the next convention city
was taken up. The ﬁrst invitation was
from Columbus, Ohio, the next from Kan
sas City, Mo., a third from Portland, Ore.,

and still another from Philadelphia, Pa.
Considerable interest was aroused by the
glOwing descriptions of the various cities.
and upon taking a vote, Philadelphia was
favored by 222 members, as against 68 for
Kansas City.

HERBERT

E.

STONE,

EXECUTIVE

COMMITTEE.

After considerable interchange of opin
ions, it was decided to so arrange exhibit
spaces in the future, that the railings sur
rounding the booths would be 3% feet
high; also that, at the rear of the booth, the

exhibit might reach a height of 5% feet.
The latter provision was a concession to the

exhibitors who could not make an effective
display, unless permitted to use a back
ground of reasonable height.
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carefully the variety of remedies which the
company offered for troubles of this kind.
Cleaners were shown which are operated

It was suggested that the ofﬁcers of the
association ought to have a small fund at
their disposal, at the close of each annual
meeting, for the purpose of defraying the
preliminary expenses of the meeting the
following year. A motion to this eﬁ'ect was
passed at a later meeting.
The annual exhibition of the National
Supply Men's Association was formally

by hand, water, compressed air, electricity,
steam and belt power, and which were
adapted to removing scale under any con

ditions of boiler practice. Souvenirs con
sisted of watch charm and a 6-inch cellu
loid scale.
_
- V. D. Anderson & Co. of Cleveland, 0.,

was represented by Jos. H. Meyer of Cin

lumbns, 0., office, C. C. Farmer of the Chi

cago ofﬁce and W. G. Clark of the St. Louis
ofﬁce. The booth was lined with large col
ored drawings of the \Vestinghouse air
compressor, controller for electrically op
erated air compressor and governor for the
steam operated air compressor.

The ex

hibit consisted of a steam actuated com
pressor operated by compressed air, the air
being compressed by an electrically operat
ed pnmp controlled by air pressure by
means of a \Vestinghouse controller.

The

operation of these machines was carefully

is;
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opened on Tuesday afternoon. Daurluff's
orchestra played a number of popular airs,
which kept the large crowd in good humor.

until President Eddy introduced Royal D.
Tomlinson, national vice-president, who
dwelt at length on the educational advan

tages of such a large and varied exhibit of
appliances, supplies and educational matter.
The main hall and basement contained
about eighty exhibits, covering a very wide
range, all tastefully arranged and in charge
of a ﬁne class of representatives.
At the election of ofﬁcers Friday morn
ing at Liederkranz Hall of the Supply Men’s

cinnati, traveling representative, who ex
plained

the

Anderson

steam

trap.

Mr.

Meyer had an interesting device and made
an attractive proposition, which enabled
him to entertain a large number of dele
gates.
The Fisher Governor Co., of Marshall
town, 1a., was represented by Wm. Fisher,

president of the company.

In addition to

explained, and with the aid of the drawings
was thoroughly understood by all.

heated delegates.

The Crandall Packing Co. of Palmyra,
N. Y., showed a full line of Crandall pack—
ings, gaskets and cup leathers for all pur
poses. The exhibit was in charge of S. M.

the standard make of pump governor, Mr.

Hildreth, general manager. assisted by Her

Fisher showed a simple form of vacuum

bert Self of the New York office.

artist: an (IQ. -,-.~
IlleOld Reliable WEINLALLD ~

RoomSpecialti ' ~ ‘

Eddy, was presented with a very handsome
cut glass buffet set in behalf of the mem
bers of the S. M. A. Past President Charles
of

Jenkins

Brothers,

made

The
..

Association, the retiring president, C. M.

Martin,

\Vhen

the apparatus was not in motion, air was
used in lowering the temperature of over

the

presentation speech and eloquently referred
to the capable and efﬁcient manner in which
Mr. Eddy had served the association during
his term of ofﬁce.
The following names are the ofﬁcers who
were elected for the ensuing year:
President, John D. Jones. International
Correspondence

Schools,

Scranton,

Pa.;

vice-president, John A. Carson, A. W.
Chesterton & Co., Boston, Mass.; secretary,
J. L. McGilvray, Peerless Rubber Mfg. Co..
New York, N. Y.; treasurer, H. F. Wein
land, Lagonda Mfg. Co., Springﬁeld, Ohio;
executive committee, Fred L. Jahn, Watson
& McDaniel Co., Philadelphia, Pa.; Geo. D.
THE ENGINEER
B. Van Tassel, Underfeed Stoker Co. of

America, Chicago, Ill.; Herbert E. Stone,
Chapman Valve Mfg. Co., Indian Orchard,
Mass.
GLIMPSES IN EXHIBIT HALL.

The Lagonda Mfg. Co. of Springﬁeld.
0., was represented by H. F. Weinland of
Springﬁeld, Robt. Gregory of the Pittsburg
sales oﬁ‘ice and J. V. Davidson, manager of
the northern sales ofﬁce at Toledo, O.
Specimens of scale-ﬁlled tubes taken from
water tube boilers attracted much attention.
Nearly every delegate had some unpleasant
story to tell of boiler scale, and examined

reducing valve or governor which has re
cently been brought out. This governor is
remarkably simple in construction, and
readily adjusted to maintain any degree of
vacuum from a small fraction of an inch
upward. The essential parts of the gov
ernors shown were made of aluminum.
This not only increases sensitiveness, but
adds to the handsome appearance of the
machines. Souvenir consisted of a mem—
orandum book containing useful informa
tion for every-day needs.
The Westinghouse Air Brake Co. was
represented by S. D. Hutchins 0f the C0

Crandall booth was a rendezvous for engi
neers with packing troubles. None. how
ever, proved to be incurable, and Mr.
Hildreth found no difﬁculty in prescribing
an effective and permanent remedy. Souve
nirs were pencils and blotters.
The Strong, Carlisle & Hammond Co. of
Cleveland, 0.. was represented by Homer

\Vhelpley. The exhibit consisted of Squires
feed-water controller, pump regulator and
the Squires steam trap. These were con
nected to a boiler front to illustrate the
simple arrangement of piping when used in
a plant.
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The New York Belting and Packing Co.
was represented by W. H. Neill of Louis
ville, W. Nichols, Chas. L. Frank and L. L.
Taylor, special representative from the New

York ofﬁce. The company made a ﬁne dis
play of packings of all kinds, gaskets, steam
hose and Indestructible air brake hose. A
handsome pocket tape was given as souve
nir.
The Stayman Mfg. Co. of New York
Cathlbltﬁd a full-sized piston valve and en
gine piston ﬁtted with a specially construct
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of Pittsburg, and Lyman P. Clark, con
sulting engineer, of Philadelphia. The com

The Geo. W. Lord Co., of Philadelphia,

Pa, was represented by Edwin McCarthy,
Ilmlﬂi
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ed packing. The packing rings contain an
anti—friction metal of special composition,
having a melting point of 1,500 degrees R,
which renders it well adapted to withstand

the high temperature incident to the use of
superheated steam. The packing is so ar
ranged that uniform expansion takes place
in all directions as wear occurs.

By revers

ing the arrangement of the parts, a simple
and efﬁcient metallic rod packing is ob
tained. The company was represented by
C. A. Weymouth, president, and I. Alvah
Scott, chief engineer for the company.
A. W. Chesterton & Co. of Boston,
Mass, showed a complete line of sheet,
ring and spiral packings, tubular and ﬂat
gaskets, square ﬂax, hydraulic and asbestos
packings and combined tube brush and

scraper. The company's representatives
were 1. A. Carson and W. M. Rea. Souve
nir consisted of a handsome note book

“Wil

BELTmggrdUﬂﬂElLlLa 3
PAGKlNG o

bound in green leather. Several pages were
devoted to tables and other information
useful

in

the transaction

. . I 54%.:

of business of

various kinds.
The Underfeed Stoker Co. of America
occupied one of the handsomest booths in
exhibition hall. Photographs of the Jones
underfeed stoker and of some of the more
prominent installations of these machines

.

\

i,
.

adorned the interior, while the exterior was

\'_

a

I .

‘w'

4.

t‘

r.

decidedly high temperatures.

Delegates re

ceived a handsome leather pocket case and
a catalog illustrating the Jones underfeed
stoker, and other valuable engineering lit
erature. The company was represented by

Messrs. William T. Johnson and Geo. D. B.
Van Tassel.
. .

rumam

'
Y...

»~ .

tastefully decorated with red, white and
blue bunting. An electric fan served to
keep delegates comfortable while learning
more of a machine adapted to producing

‘ I

m .
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pany's advice, “Don’t worry; smile.” was
accepted by all and produced a pleasing
effect.
Mr. McCarthy proved to be an
efﬁcient weather man. furnishing a cooling
breeze throughout exhibition halls. This
was accomplished by means of sou\:nir

fans, which were distributed to all.

Aucus-r 15. 1905.
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and the Famous oil ﬁlters. Part-sectional
cleaners and dismantled machines enabled
the interior construction and arrangement
of these simple devices to be clearly seen.
The exhibit was in charge of J. B. Pell of
Pittsburg. assisted by J. J. Connelly.

Pocket

The State Mfg. Co. of Cleveland, 0.,

mirrors were also given, which, together
with the fans, were very much in evidence

was represented by John McDonald, presi
dent. Metla Cota is a boiler preservative in

throughout the convention. Jars contain
ing a large variety of compounds served
to illustrate a few of the many different

the form of a thick paste, which is intro

duced with the feed water. It coats the in
terior surfaces of the boiler with a thin

of making joints between the head, which
carries the valves, and the cylinder.

The

simple construction, massive but graceful
design and ﬁne ﬁnish furnished an object
that caught the eye of the engineer. The
absence of the usual Corliss trip gear and
dashpots was favorably commented upon by
a large number of engineers. The com
pany's representatives were T. J. Moore of

Indianapolis and T. E. Keegan of Cincin
nati,O.
The Century Packing C0. of Jeanette,
Pa., and New York showed a complete line
of Century packings, including white sheet
packing, handhole and manhole tubular
gaskets, also ﬂat gaskets made any size,
rings for unions on pumps and refrigerating
systems, gage glass washers, high-pressure

water and steam hose and cup leathers. The
booth was tastefully arranged and well sup
plied with chairs for the convenience of vis
itors.
Greene, Tweed & Co. of New York
made a ﬁne display of Palmetto packings
and the Favorite reversible ratchet wrench.
The location of the booth was such that
few could miss it, and those who did missed
an instructive talk on the use of piston rod
packings. The exhibit was in charge of H.
Demarest,

assisted

by

W.

Ham.

These gentlemen explained in an interest
ing manner how the noncharring and self
lubricating properties of Palmetto packing
are obtained.
Kent Lubricating Co. of Waukesha,
Wis, showed the Kent lubricating com

preparations made for keeping boilers free
from scale.
The Chapman Valve Co., Indian Or
chard, Mass., was represented by Herbert
E. Stone. In addition to dealing out side
splitting witticisms, Mr. Stone distributed

handsome catalogs descriptive of electri~
cally operated and standard Chapman
valves.
The Harrison Safety Boiler Works of
Philadelphia, Pa.. showed a number of pho
tographs of the latest designs of Cochrane

heaters and separators and of the Sorge

ﬁlm of the preservative which softens old

scale and prevents the formation of new
scale. Handsome leather watch fobs were
given as souvenirs.
The Indicator Instruction Co., of Scran
ton, Pa., had the largest display of indica
tors, planimeters, reducing wheels and indi
cator attachments that had ever been shown

at a convention.

For a long time the com

pany has been unable to supply the demand
for these instruments. The company was

represented by C. B. Hollister, vice-presi
dent, assisted by H. J. Mistile. Indicator

pound, which is especially adapted to heavy
and high-speed machinery and engines. L.
H. West represented the company, and
gave some interesting facts concerning the
performance of this lubricant under unusu

ally severe conditions.
The A. S. Cameron Steam Pump Works
of New York showed a part sectional pump
5 and 2% x 7 inches. The piston was ﬁtted
with a suitable handle, which enabled dele

gates to work the pump by hand and see the
operation of the complete steam end. A
large number availed themselves of the op
portunity to become more familiar with the
simple internal arrangement of the Cam
eron pump. P. E. Leahy represented the
company. Handsome nickel plated match
boxes and celluloid bookmarks were given
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as souvenirs.
The Star Asbestos Mfg. Co. of New
York had a complete and interesting ex
hibit of asbestos packings and coverings.
The company manufactures asbestos into

lat/4001:1214 d122,

all forms and for all purposes, and showed

ylegm r w“,

several uses to which asbestos is put to
good advantage, and with which many per
sons are not familiar. A large lump of
crude asbestos attracted attention and
proved to be one of the most instructive
features of the exhibit. Souvenir consisted
of a wooden bottle with a loose-ﬁtting cork
or stopper. The object was to withdraw
the stopper—if possible. The company was
represented by John R. Robinson and Wm.
D. Evans.
The Norwall Mfg. Co. of Chicago
showed the Norwall packless, quick-open
nig radiator valve, combined air and va
cuum valve and, by means of a model, il

lustrated the working of the vacuum valve
which the company recently placed upon
the market. Persons contemplating install
ing heating systems found the exhibit of es
pecial interest. Handsome leather purses
were the souvenirs.
Cochrane system of feed-water puriﬁcation
for steam boilers. Photographs of several
exceptionally large apparatus attracted con

siderable attention. The company was rep
resented by Messrs. C. B. White and I. C.
De Haven.
Power, New York, was represented by
F. R. Low, editor; S. W. Hume, Chicago,

western representative, and J. W. Armour
of New York. The booth was tastefully
decorated with national colors and potted

plants. The standing invitation to “Take a
Power" was accepted.
Liberty Mfg. Co. of Pittsburg. Pa.,
showed the Liberty hydraulic tube cleaner

instruction is much needed among engi
neers, and the explanations of the courses

of instruction proved highly interesting.
Buttons bearing the initials of the company,
and scales for obtaining M. E. P. direct
from diagrams were given as souvenirs.
The National Engineer, Chicago, was

represented by John \V. Lane, Jr., editor,
and R. W. Larkin, advertising manager.

Atlas Engine Works. Indianapolis, Ind.,
showed the cylinder of the new medium
speed Atlas engine. The cylinder was com
plete with valves, valve stems and connect

ing parts. One cylinder head was removed
in order to show the large ports and method

The Dearborn Drug & Chemical Co. of
Chicago presented an extensive collection
of boiler scale, sections of scale~covered

boiler plate, riveted joints, tubes and pipes.
braces, stays and all kinds of boiler and

pipe ﬁttings, showing the injurious effects
of accumulations of scale. These proved
highly instructive and were carefully exam
ined by hundreds of engineers; in fact, the
booth was crowded most of the time. The
specimens served to illustrate a few of the
many dangerous conditions found in steam
boilers which the company makes it their
business to remove and to prevent. The
company was ably represented by Chas. M.

Aucus'r 15, 1905.
Eddy,

Chicago;

THE

W.

T.

Wheeler,

New

York; Dan Delaney, Cincinnati, 0.; P. H.

Hogan, Boston; J. G. Beckerleg, Chicago;
Jos. Gregory, Buffalo, N. Y.; W. 0. Clark,
Indianapolis, Ind; and Frank Eardley, St.

Louis, Mo. These gentlemen were kept
busy distributing souvenirs, which con
sisted of miniature compound barrels, pen
cils, blotters, keyrings, horns, and bottles of
perfume for the ladies.
The Lunkenheimer Co.
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The Engineer, Chicago, was represented
by Charles Sanford Clark, western repre
sentative, and H. H. Kelley, associate edi

tor, of Chicago; E. R. Shaw, Buffalo repre
sentative, and S. E. Cole, eastern represent
ative, New York.

eral new forms of special covering were
shown. Visitors were forcibly impressed
with the fact that there is nothing in the
way of pipe coverings that is not made by
the company, including many special cou
structions for any arrangements that may

be devised.

a; aims?"

of Cincinnati,

0., gave an interesting exhibition of elec
trically driven multiple oilers and 011
pumps. Delegates were at liberty to exam
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A. Leschen & Sons Rope Co., St. Louis.

Mo., was represented by I. P. Sweney of
St. Louis. All styles and sizes of wire rope
and cable, also electrical cable. were shown.
The company made a specialty of both the
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ine and adjust the machines to suit their

Cling Surface Co. of Buffalo, N. Y., was

fancy and thus obtained a very practical
knowledge of one of the most novel power
plant devices seen in exhibition hall. The
company also showed a complete line of oil
pumps, lubricators, grease and oil cups and
valves of every description. The exhibit

represented by \Villiam Young. Mr. Young
had an interesting exhibit in the form of a
machine for illustrating the effects of in
creasing the tension on belts and the loss of
power caused by tight belts.

Incidentally

president, assisted by C. K. Thomas, sales

he showed the amount of slack which could
be given a belt treated with Cling Surface
and yet not slip, and the great saving of

manager, William Schmidt, Jr., of Cincin

power by running slack belts.

nati and A. W. Dodds
branch.
The Garlock Packing
N. Y., had an elaborate
rod and sheet packings,

ters indicated the tension and resistances.
The exhibit was highly instructive, since it
was" an instance where “seeing is believ
ing.

was in charge of Samuel L. Moyer, vice

of the Pittsburg
Co. of Palmyra,
display of piston
gaskets for man

holes and hand holes, cup leathers, pump

valves, etc.

Judging by the number of

lapels that were decorated with Garlock

buttons few, if any, delegates failed to visit
the booth. The company was represented

Jas.

Clark,

J11,

8:

C0.

Dynamome

of

Louisville

showed a large variety of motor-driven
tools. Those attracting the greatest atten
tion were motor-driven sensitive drill.
grinders,

radial

drills, breast drills and

by J. M. Chapman, manager of the Cleve

bench grinder.

land. O.. branch, assisted by C. I. Hibbard

the above machines and also generators and
motors for operating them, as well as for
general service. The company was repre
sented by Frank F. Fleming and W. D. Lee.
Delegates received a folding steel rule in a
leather case.
The H. \V. Johns-Manville C0. of New
York was represented by W. F. Taylor, as~
sisted by C. W. Nehr and O. E. Baker of
the Indianapolis branch and G. E. Semple
of the Pittsburg branch. The exhibit com—
prised every conceivable form and style of

of Cleveland. C. W. Hadcock and F. Danley
of Chicago, F. \V. Wells and H. Simons of
St. Louis and I. F. Edmunds of Pittsburg.
Souvenir consisted of leather bill fold.
Fairbanks, Morse & Co., Chicago, showed

several sizes of Fairbanks duplex pumps,
injectors, oil ﬁlter and scales and a variety

of steam specialties manufactured by the
company. The exhibit was in charge of
Geo. B. Woodward, manager of the Louis
ville branch, assisted by ]. H. Moore, J.
T. Smarenberger and E. M. Shepard of
Louisville.

covering

The company manufactures

regularly

employed

for

pipes, valves and ﬁttings of all kinds.

steam

Sev

ﬂat and round elevator ropes.

These were

of improved manufacture whereby a supe
rior rope is regularly obtained.
Mr.
Sweney presented delegates with pencils of
the form of a section of wire rope, cellu
loid rope caliper and memorandum book
containing information about wire rope and
cables.

The Watson & McDaniel Co. of Phila
delphia, Pa., exhibited a variety of sizes of

the \Vatson diaphragm reducing valve, Mc
Daniels exhaust head and the W. & McD.

separators. Part sectional machines enabled
the interior to be examined and the work
ing of the device to be clearly understood.
Complete sets of working parts served to
show the simple construction and massive
propOrtions.
F. L. Jahn.

The

The exhibit was in charge of

Revere

Rubber

Co.

of

Boston,

Mass, had a ﬁne display of the packings
made by this company, notably Blackhawk
and Usudurian sheet packings, Sampson
piston rod and Revere square packings, hy

draulic rubber-back packing and gaskets of
both the ﬁat and tubular varieties. Dele
gates were given a notebook containing
useful information, calendars and prices of
hose

and

belting.

The

exhibit

was

in

charge of H. E. Nicholson of the Chicago
branch.
Jenkins Bros. of New York showed a
large variety of valves, safety gage glass
ﬁttings. tubular gaskets and sheet packings.
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The exhibit proved both interesting and in
structive to persons interested in high
pressure valves and steam ﬁttings. J. T.
Buckley, assisted by Chas. W. Martin, Jr.,
C. L. Wait and A. C. Langston, represented
the company.
The International Correspondence Schools
of Scranton, Pa., were represented by J. D
Jones, assxstant manager, and John J. Hur~

sisted of a desk rule, an aluminum pocket
comb and nameplate for key-ring for the
gentlemen and fans for the ladies.
Howe Mfg. Co., of Louisville, Ky., was
represented by Ben Howe, president, as
sisted by Scott Hall of the New York
branch and B. W. Key, E. A. Goepper, Jos.

Pflﬁ. Davis and F. W. Jeﬁerson of the main
0 cc. A large display of valves for all

’ if HMO—loans”

This blower is especially adapted to in
ternally ﬁred boilers and is one of the
latest developments in Hue blowers. Per
sons owning and operating internally ﬁred
boilers found much to interest them at the
Power Specialty Co.’s booth. S. J. Herman
of Detroit represented the company.
Advance Pump and Compressor Co. of
Battle Creek, Mich., showed an improved

construction of duplex pump.

The princi

pal claims are that the construction of the

ported valves and arrangement of ports are
such that short stroking and racing are im
possible, clearance is reduced to a low ﬁg

25%;.PMK'"
DJ
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ure and the steam consumption correspond

ingly lessened. The company was repre
sented by B. K. Gantt of Battle Creek.
Souvenir pocket mirrors were given.
Armour & Co., Chicago, exhibited cylin
ders of anhydrous ammonia from the am
monia works department and a variety of
sandpaper from the sandpaper and glue de—

1')

partment.

The company was represented

by Albert G. Manns of the ammonia works
department, Mr. Brown of the sandpaper
department and L. Bloom of Chicago. Sou
venir consisted of a leather bound note
book containing valuable information on
the use of anhydrous ammonia, methods of
discharging ammonia cylinders and charg~
ing refrigerating systems. Several leaves
were of litmus paper to be used in testing
for leaky joints. Prof. Manns was an in~
teresting talker, and delegates who visited
the Armour booth came away feeling that
they had learned many new things concern

ing anhydrous ammonia and how to use it.
Engineers’ Review, Cleveland, 0., was

ley, special representative. The scope and
cost of courses of instruction in various
branches of engineering were fully ex
plained, and, judging by the attendance at
the booth, a large number of engineers both
old and young obtained interesting facts
concerning this popular method of obtain
ing an education at home.
Gunther-Wright Machine Co. of Owens
boro, Ky., exhibited the Gunther

ﬂyball

governor for stationary and portable en
gines. The company has adopted simple
and unique means for making adjustments
of the governor and regulating the speed of
engines while the latter are in motion.
This, added to a simple governor mechan
ism, makes a highly efﬁcient governor that
received careful attention from engineers.
H. M. Frank represented the company.
The Vellumoid Paper Co. of Worcester,

purposes was made, consisting of Howe as
bestos~disk valve, B and A radiator valves

and Huxley valves. These were shown in
sizes ranging from % inch to 10 inches. A
large Howe ball and socket pipe joint and
an improved method of operating the gland
of valves ﬁtted with yokes by which the
gland is adjusted by turning the hand
wheel attracted considerable attention.
The J. J. Reilly Mfg. Co. of Louisville
was represented by J. J. Reilly, president,
assisted by W. A. Marvin, superintendent,
and E. Lawler. Ideal simple pumps of va

M. Shepard, A. A. Hoﬁman, D. Steinberg

and M. Reed. Souvenir matchboxes of an
ornamental design were given. Delegates
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Mass, was represented by A. D. Putnam.
Mr. Putnam had everyone guessing upon

represented by A. E. Warner, business
manager, and J. W. Smith, eastern repre
sentative. The rapid disappearance of
large piles of papers evidenced the interest
taken in the Engineers' Review.
The Laib Co. of Louisville had a booth
ﬁlled to the brim with the latest designs
and best makes of engineers’ and machin
ists’ tools and supplies of every description.
The company carries a full line of steam
specialties and high-pressure ﬁttings. The
exhibit was in charge of John Hanry, as
sisted by E. M. Ederﬁeld, Phil F. Laib, E.

C(‘UfA'I'lt IN
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the composition of vellumoid packing. The
strong men at the convention were chag
rined upon ﬁnding themselves unable to
tear what appeared to be a piece of wet
brown paper. When dry it is hard and
tough, and when wet it is almost impossible
to tear it. Vellumoid withstands acids, oils,
alkali and salts, and is adapted to all kinds

of high-pressure joints. A sample of the
packing made an interesting souvenir.
The Ashton Valve Co., Boston, Mass,

had an attractive display of steam and va
cuum gages, gage-testing machines, relief
valves, safety valves and a large variety of
standard high-pressure valves and engine
and boiler ﬁttings. The company was rep
resented by H. H. Ashton and Columbus
Dill. Delegates were given a set of cellu
loid card counters.
The McLeod & Henry Co., of Troy, N.
Y., was represented by W. E. Henry, of
Troy, and John H. Foote, of New York.

The company has recently made a number
of noteworthy improvements in “IT” Steel
Mixture arches for ﬁre doors, and in fur

nace linings.

One of these consists in a

simple tongue and groove construction for

securing the parts in their original posi
tions. Steel Mixture rear arches proved a
most interesting feature of the exhibit.
The simple construction of these arches
was shown to gOOCl advantage by means of

a small boiler and setting.

Souvenirs con

which a full stroke is insured at all speeds,
the construction of the valve being such
that leakage due to wear has no eﬁ'ect upon

registering at the booth received a hand
some I,000-page catalog of engineers’ tools
and supplies.
The William Powell C0. of Cincinnati,
0. showed a large variety of Powell White
Star valves and other steam specialties

the economy of the pump.

manufactured by the company.

rious sizes were the interesting feature of
the exhibit.
The company showed the
Ideal balanced piston valve, by means of

A new method

of removing water valves without tools
other than a monkey wrench also claimed
considerable attention.
Power Specialty Co. of Detroit, Mich.,

exhibited the Diamond steam ﬂue blower.

Chas. E.

McFarland represented the company, and
in addition to entertaining his visitors with
everything pertaining to the manufacture
and use of valves, managed to pin a souve~
nir Star valve on the coat of every dele—
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gate, and many more besides. It is needless
to_say that Star valves were very much in
evidence.
The Pennsylvania Metallic Packing Co.,
Pittsburg, Pa., was represented by Tom C.
Green of the Pittsburg ofﬁce. Mr. Green
furnished fun for both old and young.
Musical fans were distributed with a lib
eral hand and when several hundred had
been put in motion, made noise enough to
satisfy everybody. Needless to say that the
Pennsylvania Metallic Packing Co. was
very much in evidence throughout the con
vention. Metallic packing adapted to ﬁt
any stufﬁngbox was shown and received
careful examination.
Mason Regulator Co. of Boston, Mass,

exhibited a working model of the Mason
steam pump, also a variety of pressure reg
ulators, pump governors and steam damper
regulators. The simple construction of the
regulators attracted attention and the booth
was ﬁlled most of the time. F. A. Morri
son and Geo. Green represented the com
pany. Souvenir consisted of name tag for
traveling case.
Adam Cook’s Sons of New York had an
extensive and well arranged exhibit of Al
bany grease. The company was represent
ed by G. E. Tanberg of the New York of
ﬁce, who gave some interesting facts and
ﬁgures concerning the performance of and
economy obtained from Albany grease. M_r.

Tanberg was an interesting talker and his
propositions resulted in much favorable
comment among the delegates. Penw1per
and calendar were given as souvenirs.
John A. Roebling’s Sons Co. of Trenton,
N. J., supplied the trysting place in exhibi—
tion hall.

Needless to say the booth was

well ﬁlled at all times. The company of
fered free telephone service, which was
made use of by a large number of persons
durin the week. Comfortable seats and
electric fans afforded a greater degree of
comfort than most visitors could ignore.
As a result seats were obtained with difﬁ
culty. The company distributed blotters
illustrating the making of the cable at the
Brooklyn bridge, and presented delegates
with an endless wire watch charm and a
valuable work on wire rope and cable. A
card at the front of the booth carried a
small bundle of the ﬁnest wire ever_ drawn
in the United States, via, 0.001 inch in

diameter, 80 miles of wire to the pound, the
value of a pound .being $500. The company
was represented by W. C. Hennings and W.
W. Aﬂieck of the Cleveland, 0., “branch and
Thos. H. Nash of the Chicago branch.
Ahrens & Ott Mfg. Co., Louisville, Ky.,
made a specialty of the American steel
pulley, Gould’s pumps, the Borden’and also
the Toledo pipe threading machines and
hand stocks, Hoyt leather belting, Ruggles
Perfection flue cleaner and Parmelee's gir
dle pipe wrench. The booth was in_ charge
of W. E. Edinger and J. W. Oliver of
Louisville. Delegates received a handsome
combination pen and pencil holder.
Home Rubber Co. of Trenton, N. J., ex
hibited a large variety of packings, among
which were Record and Terror brands of
gum core packin s, N. B. O. gaskets, Red
Rose and other sleet packings; also square
hydraulic packings, pump valves and high
pressure hose. The exhibit was in charge
of A. R. Foley, who presented visitors With
a neat souvenir pin in the form of'a black
fly to be worn on the lapel or necktie.
The C. Lee Cook Mfg. Co. of Louisville
showed some large sized metallic packing
for piston rods and the patterns from
which was cast some of the largest packing
ever made, viz" four sets of 13% inches in
diameter.~ These packings were made for
the engines in the Duquesne steel works of
the Carnegie Steel Co. The same form of
Cook packing that was used throughout the
New York subway was also shown. The
company was represented by Robt. C. Bald
win.
Jos. T. Ryerson & Sons of Chicago
showed a working model, partly of glass, of
the Continental boiler ﬁtted with a Morison
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corrugated furnace. The object of the
demonstration was to show the rapid circu
lation under various conditions of steam
making, and to demonstrate the fact that

the furnace tube in these boilers is not sub
jected to wide differences of temperature
between the top and bottom of the furnace.
This was proved by the rapid formation of
steam bubbles along the underside of the
furnace. The demonstration was made by
J. T. Corbett, special representative.
The Peerless Rubber Mfg. Co. of New
York was represented by J. L. McGilvray,
P. G. Staunton, T. L. Haydon and Chas.
Garlick, Jr., of New York. The company
showed a full line of packings, which in

cluded Rainbow sheet packing, Eclipse gas
kets, Indistructible white sheet packing,
Peerless piston packing, Honest John and
Dale's H. P. Auto steam trap packing.
Delegates were presented with, a copper
cased aneroid desk thermometer and a
briar pipe, the bowl of which was in the
form of a coil of packing.
Manzel Bros. of Buffalo, N. Y., had an

interesting exhibit of force feed cylinder
lubricators and multiple oilers for all styles
of engines and other machines. The ma
chines contained oil and were free to be
operated and adjusted by anyone wishing
to witness their operation. The advantage
to be gained by employing force feed was
fully explained and the best methods of
operating lubricators illustrated by practical
demonstration. The exhibit was in charge
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MICHIGAN STATE CONVENTION,
N. A. S. E.
On July 21 and 22, the fourth annual
convention of the Michigan State Associa
tion, N. A. S.' E., was held at Lansing,
Mich.
Charles F. Nichols, speaking for' the
mayor, gave the address of welcome, and
National President C. F. \Vilson responded. '
State President C. W. Merritt of Grand
Rapids delivered the annual address and
called the delegates’ attention to the neces
sity of continuing the struggle for a license
law and also the necessity of a fund for
this purpose.
Roll call showed all ofﬁcers present but
the doorkeeper, and the report of the cre
dential committee certiﬁed that sixteen dele
gates, representing ten associations, were
present. The report of Mr. Miller, chair
man of the license committee, was listened

to with much interest.
Saturday morning, July 22, was taken
up by committee reports, miscellaneous
speeches and election of ofﬁcers, which
resulted as follows:
Past president, C. W. Merritt, Grand

Rapids; president, Eza Smith, Kalamazoo;

of H. J. Manzel, assisted by C. R. Isch and

vice-president, A. W. Miller, Detroit; sec

F. P. Upson.
A. C. Clark & Co. of Chicago had one of
the most instructive exhibits at the conven
tion. This consisted of a model boiler,

retary, John Ash, Detroit; treasurer, J. H.

partly of glass, carrying 15 pounds pressure
of steam. The boiler was ﬁtted with the

Clark mechanical boiler cleaner and the
process of cleaning the boiler while in op
eration proved to be one of the most inter
esting sights for engineers. Water laden
with sediment was ﬁrst pumped in. The
course of the water currents carrying the
sediment to those parts where the largest

deposits occur could be clearly seen, and
after a few minutes run the cleaner was set
to work and the boiler freed of scum on the
surface of the water and of accumulations
in other parts. It was readily understood
how boilers that are ﬁtted with this cleaner
can be run for months without a thorough
cleaning.
The exhibit, which was in
charge of J. C. Mohr of Chicago, attracted
a crowd at all times. Mr. Mohr also
showed the Mohr elastic metal-asbestos
gasket for manholes and handholes. This
is a metal-covered asbestos gasket adapted
to ﬁll all crevices in uneven surfaces and
still afford the durability of an all-metal
gasket.
The Buckeye Engine Co. of Salem,
Ohio, was represented by C. H. Weeks,
vice-president of the company. assisted by
V. T. Price of the Cincinnati branch. Mr.
Weeks presented each of his visitors with a
large buttonhole bouquet. No difﬁculty was
experienced in detecting those who had
called at the “Buckeye” booth. A part sec
tional model of the Buckeye engine at

Brande], Owosso; conductor, Charles W.
Way, Lansing; doorkeeper, C. N. Wilcox;

Howell; trustee, James Cooper, Grand
Rapids.
Grand Rapids was chosen as the meet
ing place of the next convention, which
is to be held the ﬁrst Friday in June, 1906.

This completed the morning session, and
in the afternoon the delegates and guests
visited the Michigan Agricultural College,
Olds automobile works and other points
of interest.
On Friday evening, the delegates were
tendered a banquet in Assembly Hall, and,

after partaking of a generous menu, lis
tened to the following speakers:
C. Bement, Lansing as a Business Cen
ter; National President C. F. Wilson, The

N. A. S. 13.; National Secretary F. W.
Raven, Opportunity; Ezra Smith, The N.
A. S. B, What It is Composed of and Its
Object; Professor A. R. Sawyer, Storage
Batteries; Professor C. L. Weil, Eﬁicien

cies.
Mrs. H. L. Robson favored the dele
gates with a vocal solo, and E. C. Adams,

the Garlock wizard, took the meeting by
storm with his sleight-of-hand perform
ances.
\
With the supply men, who were well

tracted considerable attention and was kept

in motion most of the time by delegates in
terested in watching the motion of the
Buckeye valves and gear.
Firms contributing but not exhibiting
are given in the following list:
Jas. Bonar & Co., \Valworth Mfg. Co.,

represented, the exhibit was voted a great
success, and was claimed to be the ﬁnest

seen so far at the Michigan state con
ventions.
The companies represented were as fol
lows:

Jenkins Brothers, New York; At

Manning, Maxwell & Moore, Keystone Lu

bricating Co., Quaker City Rubber Co.,
Standard Oil Co., Crane Co., Babcock &
Wilcox Co., Hartford Steam Boiler Inspec
tion 8: Insurance Co., American Steam
Gage & Valve Mfg. Co., Chandler 8: Taylor
Co., Valvoline Oil Co., D. T. Williams
Valve Co., the Republic Rubber Co., Gal
lagher & Speck, Jas. L. Robertson 8: Sons,
Goodyear Tire & Rubber Co., Loew Supply
& Mfg. Co., Pennsylvania Rubber Co.

las Engine Works, Indianapolis; Garlock
Packing Co., Palmyra,

N. Y.; Dearborn

Drug & Chemical Works, Chicago; V. D.
Anderson

&

Co.,

Cleveland;

Pump & Compressor Co.,

Advance

Battle Creek,

Mich.; Taylor Steam Trap Co., Battle
Creek, Mich; H. W. Johns-Manville Co.,

New York; Buckeye Engine Co., Salem,
0.; Quaker City Rubber Co., Philadelphia.

W

LOUISVILLE was founded in 1778 by Gen
eral George R. Clark.

SEVENTY per cent of the copper output
of the world is reﬁned electrolytically.

THE
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MEETING OF THE AMERICAN BOILER
MANUFACTURERS ASSOCIATION.
N JULY 25, 26 and 27, the seventeenth
annual convention of the American

Boiler Manufacturers’ Association
was held at the King Edward Hotel, To
ronto, Ont., Canada.
Secretary J. D. Farasey called the ﬁrst
session to order and announced that Presi
dent Robert Munroe, Jr., of the R. Munroe
& Son Mfg. Co., Pittsburg, would intro

duce the speakers.

In introducing John J.

Main, of the Canadian Heine Safety Boiler

Co., chairman of the committee on enter
tainment, President Munroe said that Mr.
Main, who was the ﬁrst to extend the invi
tation to Toronto, had also been the ﬁrst to
greet the members, and he asked attention
for Mr. Maine, who made a brief address

welcoming the members of the A. B. M. A.
and their guests to Toronto, and assuring
them that they would ﬁnd Canadians quite
like other people, as progressive and enter
prising as those of the states.
To welcome the convention in behalf of
the city, Acting Mayor John Shaw, city

nancial condition. As chairman of the
membership committee, Secretary Farasey
made report, and a discussion followed,
with the design of eliciting the best mode of
further increasing the membership.
As a result of the discussion, Mr. Cor
bett moved that the president appoint a

committee of not less than two from every
state in the Union where there are any
boiler manufacturing concerns, and from
the Canadian provinces, whose duty it
shall be during the coming year to make
every effort to extend the membership and
make regular reports to the secretary of the
success they meet with, at least once or
twice a month. The motion carried.
Secretary Farasey then announced the

following committees as having been ap
pointed by the president, viz:
Auditing: Geo. N. Riley, Pittsburg; H.
J. Hartley, Philadelphia; J. B. Campbell,
Akron.
Nominating committee: Jas. Lappan,
Pittsburg; Cliff Tudor, Cincinnati; G. H.
Kittoe, Aurora, Ill.

controller of Toronto, was next introduced.

Committee on time and place of next
meeting: Richard Hammond, Buffalo ; John

Mr. Shaw, who is a ruddy complexioned
gentleman after the type of the sturdy

Rourke, Savannah, Ga.: D. J. Champion,
Cleveland, 0.; Geo. N. Riley, Pittsburg,

English landed gentleman, made all feel at
home, and he urged them to come to Cana

Pa.; J. D. Farasey, Cleveland, 0.
Special committee to report resolutions on
the death of Past President John O’Brien and
John Rohan. both of St. Louis: Jas. Lap
pan, Geo. N. Riley, J. D. Farasey, Jos. F.
\Vangler, D. J. Champion.
Secretary Farasey referred to the deep
regret that all felt at the loss they had suf

da and get as gooda color as he possessed.
He prophesied for Canada a great future,

and bespoke for it American interest and
American capital to be invested with proﬁt.
He referred in enthusiastic terms to the
bond of unity that binds all members of the
Anglo-Saxon race, and assured his hearers
that Canada rejoices in Uncle Sam’s pros
perity.
W. H. S. Bateman, secretary of the as
sociate members’ organization, made the re
sponse in behalf of the association, and
proved that he had made good use of his
eyes and cars since his arrival in Toronto,

for he proceeded to tell the acting mayor
many of Toronto’s good points. He then
sketched rapidly the rise of the boiler
manufacturing industry and showed how it
had risen in dignity and importance. In
closing, Mr. Bateman thanked the mayor
and citizens of Toronto, the local commit

tee and others who contributed to the enter
tainment and welcome, and promised on be
half of the visiting manufacturers to prove
themselves worthy of the treatment ac
corded them.
President Munroe now gave the annual
address and spoke of the improvement that
has taken place in the establishment of
more cordial
and
intimate relation.s
between boiler
of the A. B.

manufacturers, members
M. A., and how each

had learned to esteem his neighbor
at a higher value. It is highly essen
tial that manufacturers in this line, as well
as others, join forces and present a united

front at all times, thus being able to pro
tect the interests of themselves as well as
those dependent upon them.
At the conclusion of President Munroe's
address, the ladies were informed that the
addresses of the morning being new con
cluded, the gentlemen would proceed to

business, and permit them to be taken in
charge by the entertainment committee.
The report of the secretary and treasur—
er showed the association in a healthy ﬁ
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fered in the death of John O’Brien, one of

the charter members of the organization
and its past president, which, with the death
of Brother Rohan, made necessary the ap
pointment of the last named committee.
On motion, the convention now took re
cess until 2 p. m.
TUESDAY AFTERNOON SESSION.
In the afternoon session the ﬁrst busi
ness was the report of the auditing commit
tee to the effect that the accounts of the
secretary and treasurer had been duly ex
amined and found correct. The report was
a
received and ﬁled.
The committee on time and place re
ported unanimously in favor of Pittsburg,
and their report was, on motion. received
and adopted, and Pittsburg selected as the
next meeting place. The recommendation
of the same committee that the dates be left
for decision by the local committee was con
curred in.
The report of the special committee was
now received and the resolutions drawn up
by the committee in memory of Past Presi
dent John O’Brien were unanimously adopt
ed. Before the vote was taken, Messrs.
Meier and Lappan commented in a kindly
manner on the high character and worth of
the man, who had been one of the most re
spected and honored members of the asso
ciation.
At this time the matter of adopting
some more deﬁnite standard for terms of
settlement was taken up, and it was agreed
that the boiler manufacturers are at a dis
advantage in many cases with regard to
terms of settlement. as compared with the
rigid policy adopted by the plate manufac
turers. After discussion by Messrs. Camp
bell, Meier, Munroe, MacKinnon, a com

mittee was appointed consisting of Messrs.
Campbell, MacKinnon and J. Don Smith, to
whom consideration of this subject was re
ferred. This committee later reported pro
posed terms of settlement, which were rec

ommended to the members generally.
J. Don Smith of Charleston, S. C.,
chairman of the committee on topical sub
jects, reported the following for discussion:

The Adoption of Standard Factor of Safe
ty; The Relative Shearing Strain of Rivets
to Tensile Strength of Plates; Proper
Sizes of Blowoﬁ‘, Feed and \Vater Column

Connections for Various Sizes of Boilers;
What Is the Proper Ratio of the Grate
Area to Heating Surface, Taking into Con
sideration the Character of Fuel, the In

tensity of Draft, Etc? Superheaters as Ap
plied to Return Tubular and \Vater-Tube
Boilers; What Are the Causes of Boiler

Explosions? What Are the Causes of Air
Receiver Explosions? Laws Governing
Boiler

Inspections;

\Vhat

Are the Best

Means of Increasing Our Membership?
Of these questions, the first two had al
ready been suﬁ‘iciently answered, as ex

plained by Colonel Meier, in the Uniform
American Boiler Speciﬁcations, edition of

October, 1898.
Relative to proper sizes of blowoff, feed
and water column connections for various
sizes of boilers, discussion was participated
in by Messrs. Meier, Farasey, Kittoe.
Reese, Brobst, Munroe, Hegewald and
Hammond, the conclusion as expressed be

ing that the size of blowoﬁ would vary with
the boiler pressure carried and the quality
of water, whether free from mud and scale,
or the reverse, but that it is not safe to go
over 2% inches as a maximum.

Answering the question, \Vhat is the
proper ratio of the grate area to heating
surface, taking into consideration the char—

acter of fuel, intensity of draft, etc.. Colonel
Meier made the statement that he had been
asked to report on this subject to the New
England Cotton Manufacturers’ Associa
tion, and found that 7 horsepower can be

obtained from a square foot of grate with
good bituminous coal; with anthracite, 5%

horsepower; with pea anthracite, about 4%
horsepower; with buckwheat, according to

the quality, from 3% to 3 horsepower. For
anthracite coal from one and a half to twice
the grate area has to be allowed as com
pared with bituminous coal. In his discus
sion Colonel Meier referred to the work
done by the U. S. Geological Survey in coal
testing at St. Louis, and requested that the
members of the association use their influ‘
ence with members of congress to further
this experimental work by the government.
What effect using gas for fuel would
have upon the area of grates was given
short attention, and, as suggested by Mr.
Riley, not so much attention was paid to
the grate area as to the matter of getting
the proper amount of air mixed with the
gas. Nine parts of air to one part of gas
produces the best results, so that the grate
area is not of so much importance.
The subject of superheaters was thought
too general a one to be taken up and passed
on in a limited time. Mr. Meier remarked.
however, that where a high degree of
steady superheating is required, it is much
better practice to have a separately ﬁred
superheater. Under average requirements
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of superheat, the additional heat necessary

to run a superheater is not far from IO to
:5 per cent, which, of course, has to be
furnished by the ﬁre grate; so that where
six boilers are employed, practically another
entire grate has to be furnished, and this

might as well be under a separately ﬁred
superheater, where it can be absolutely con'
trolled.
The question of boiler explosions, al
though a serious matter, is one that has re
ceived so much attention and is yet so far
from settling that it provoked an audible
smile to hear it read off. Mr. Riley sug—
gested that he once read somewhere that
one way to prevent explosions of marine
boilers was to boil the water on shore.
President Munroe said that some people
thought a good way to do was to put no ﬁre
under the boiler.
WEDNESDAY MORNING SESSION.
On \Vednesday morning the ﬁrst report
was that of the nominating committee,
which was unanimously adopted, and the

following officers elected:
President,

R.

Munroe,

Jr.,

Pittsburg.

ENGINEER.

representatives of the American Steel
Manufacturers’ Association on this subject
of sulphur.
Four new ﬁrms were admitted to mem
bership, and the remainder of the time was
devoted to executive sessions.
At the morning session on Thursday, a
resolution was submitted by Mr. Meier and
unanimously adopted, requesting the supply
houses and manufacturers in general to
discontinue the growing practice of furnish
ing materials and partly finished product to
others than boiler manufacturers. At the
closing session, a vote of thanks “as of

fered to the associate members for their
hearty co-operation, to Mayor Shaw of T0
ronto, to the local committee and citizens

of Toronto, to the proprietor and attaches
of the King Edward Hotel, to the contribu
tors of the entertainment fund, and espe
cially to the ladies, who by their presence
and co-operation increased the pleasures of
the occasion.
MEETING or THE ASSOCIATE MEMBERS.
A general meeting of the associate mem
bers’ organization was held in Parlor F of

Pa.; secretary, J. D. Farasey, Cleveland,

the

0.; treasurer, Joseph F. \Vangler, St. Louis,
Mo.; ﬁrst vice-president, M. F. Cole, New
nan, Ga.; second vice-president, John J.
Main, Toronto, Can.; third vice~president
John Rourke, Savannah, Ga.; fourth vice

Wednesday.

King Edward

Hotel at 9:30 a. m.,

President Duntley was in the

chair, and all other ofﬁcers were present.

After the reading of the minutes of the
last meeting, a committee, consisting of
Messrs. Bateman, Hunt and Starr, was ap

president, J. Don Smith, Charleston, S. C.;

pointed to draw up resolutions on the death
ﬁfth vice-president, G. H. Kittoe, Aurora,
of C. M. Fouche of the Crucible Steel Co.
Ill.
' This committee reported later and a copy of
Immediately after the election E. D.
the resolutions was entered on the minutes
Meier, chairman of the committee on uni
of the association, an engrossed copy being
form boiler speciﬁcations, submitted the re
sent to the family of the deceased.
port of his committee. In connection with
Detailed reports were made by the ofﬁ
the report, Colonel Meier reviewed the his-l cers of the large correspondence kept up
tory of the movement for better inspection
with them during the last year with looking
laws from its ﬁrst agitation at the very in
towards the increase in the membership of
ception of the organization in 1889. and in
the A. B. M. A. and insuring a representa
passing referred to the effect that this and
tive attendance at the convention. A de—
other matters attempted and carried out by

the association had had by way of improv
ing various conditions in the trade. The
committee is endeavoring to get a commis
sion appointed by President Roosevelt to
hear all sides and straighten out the tangle
of inspection laws.
Incidentally, Colonel Meier spoke of the
efforts being made to reach an understand
ing with the American Steel Manufacturers’
Association as to uniform speciﬁcations of
boiler plate. A long discussion relating to
this question followed, and the report was
unanimously accepted and approved, and
the committee continued.
In the A. B. M. A. uniform boiler speci
ﬁcations, the proportion of sulphur called
for in steel plates exposed to the direct ac
tion of the heat or gases of combustion is
not to exceed 0.025 per cent. The steel
plate manufacturers object to being bound
to furnish this grade, and think, as ex
pressed by their representatives at the con
vention, that the boiler men should be sat

isﬁed with 0.035 per cent sulphur. The
boiler makers were willing to recede to 0.03,
but the plate men could not see where a
difference of 0.01 per cent would make any
appreciable change in the physical proper
ties or the wear in service of the steel
plates. As a result of the discussion, Colo
nel Meier stated that he would appoint a

subcommittee from his general committee
on boiler speciﬁcations to_ confer with the

tailed list of contributors to the entertain
ment fund was read, and the secretary made

a full statement of receipts and expendi
tures.
A list of the contributors to the enter
tainment fund reads as follows:
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Chamberlin, A. M. Castle, Chicago; Victor

A. Moore, Atlanta, Ga.; Thos. Aldcorn,
Chicago Pneumatic Tool Co., New York;
\Vm. L. Hirsch, American Steel and Wire
Co., Pittsburg; E. A. Downey, National
Tube Works, St. Louis; Frederick R. Case,

Hoopes & Townsend, Minneapolis; Geo. W.
House, Detroit, Otis Steel Co. and Cham
pion Rivet Co.; Richard Carr, Carnegie
Steel Co., San Francisco; Robert S. Groves,

\Vorth Bros., Philadelphia; Joseph Wright,
Toronto, Bennett & Wright; David J.
Champion, Champion Rivet Co., Cleveland.
A committee of ﬁve on publicity was
appointed for the purpose of advertising the
aims and objects in increasing the member
ship of the American Boiler Manufacturers'
Association, both active and associate, and

President Duntley appointed L. M. Henoch
of Jos. T. Ryerson & Son chairman of the
committee, with authority to choose his as
sociates.
ENTERTAINMENT.

Ample provision was made by the enter
tainment committee to afford diversion to
the members and visitors of the association
and give them a chance to see Toronto.
On Tuesday morning the formal con—
vention opening and reception was held in
the banquet hall of the King Edward Hotel.
In the afternoon the ladies held a reception
in the Yellow Reception Room, and later on

participated in an automobile ride to the
Lambton Golf Club. A lake ride. with mu
sic, on the steamer Chippewa was the pro
gram for the evening.
Wednesday was taken up by a morning
visit to Toronto stores. a tallyho ride
around Toronto and a trip in the evening
to Toronto Island at Hanlan’s Point.
On the last day

of

the

convention,

Thursday, a lake excursion was given to
Niagara-on-the-Lake. Noon lunch was tak
en at the Queen’s Royal Hotel, and the re
turn trip made in time for the excursionists
to enjoy the seventeenth annual banquet of
the association at the King Edward Hotel.
-—§.§———_

cago Pneumatic Tool Co., Faessler Mfg.
Co., Firth-Sterling Co., Glasgow Iron Co.,
Illinois Steel Co., Jenkins Bros., Lunken

ON JULY 28, Thomas A. Edison made
the statement that by October his light bat
tery would be ready for the market and that
he would be prepared to equip automobiles
of all descriptions. Cells up to 14,000 in
number have already been manufactured
and are equipping 160 conveyances. The
cost of operation has been found to be
about 58 per cent of that of horses, and as
to speed, a large 2-ton car was driven over

heimer Co., Lukens Iron and Steel Co., E.
Leonard & Son, National Tube Co., Otis

hour.

American Steel and Wire Co., American

Iron and Steel Mfg. Co., Cleveland Punch
and Shear Works, Central Iron and Steel
Co., Chambersburg Engineering Co., Carne
gie Steel Co.. Crane Co., Cleveland Pneu
matic Tool Co., Champion Rivet Co., Chi

Steel Co. Ltd., J. T. Ryerson & Son, Read—
ing Iron Co., Scully Steel and Iron Co.,
Worth Bros., Thos. Robertson 8: Co., Mon
treal, Que.; A. J. Holden & Co., Montreal,
Que.; Munderloh & Co., Montreal, Que.;
Canadian Oil Co., Toronto, Ont.

The following ofﬁcers were elected:
President, W. O. Duntley, Chicago Pneu
matic Tool Co., Chicago; secretary, W. H.

S. Bateman, Lukens Iron and Steel Co..

the roads of New Jersey at 33 miles an

———‘-0§—

IN THE BOILER PLANT 0f the Garlock
Frazee Laundry Co., of Cleveland, Ohio, a
feature is the induced mechanical draft
apparatus applied to four Babcock & Wil
cox boilers, aggregating about 1,000 rated
horsepower. This apparatus, furnished by
the B. F. Sturtevant Co., of Boston, Mass.,
consists of an 8-foot blast wheel driven by

Coatesville, Pa.; vice-president, J. T. Cor

a direct connected 7 by Ioypinch horizon

bett, J. T. Ryerson & Son, Chicago; treas
urer, H. B. Hare, Otis Steel Co., Cleveland;
executive committee, Jas. W. Porch, Lukens

tal engine; the steam pressure being main
tained practically constant by means of a
Foster regulating valve. The boilers are
equipped with chain grates and the ap
paratus is designed to have draft sufﬁcient
to burn the general run of Pittsburg slack.

Iron and Steel Co., New Orleans; C. A.

Hunt, Worth Bros., Cincinnati; George
Musgrave, Star Brass Co., Boston; C. M.
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QUESTIONS AND ANSWERS.
In this deparlment we will answer as promptly as possible all questums pertaining to power plant operation \ubmilted by our
It should be remembered, however. that it takes some lime to gel mailer ready for publication and, if an immediate reply is desired.
postage should be enclosedfor a mail answer. Questions should have all relatedfacts given, as sometimes it is impossible la grz/e an answer
for want of some details or dala.
Address all communiealions to Question Department, The Engineer, 355 Dearborn .Slreel, C/Uc‘tlfﬂ, Ill.
readers.

G. S. 1).; RATIO OF PENCIL TO PISTON MOTION.

distributed on the three phases, it will be

“Why is the ratio of pencil to piston
movement in an indicator from 4 to 5; why
is it seldom or never made more or less
than this?"
A. Principally because this proportion
or ratio affords the greatest pencil move
ment with the least error due to inertia and

possible to get a fairly accurate measure
ment of the power with a single-phase watt
meter. In making this measurement, the
current coil of the wattmeter is connect
ed into one phase and the pressure
coil
should
be
tried
ﬁrst between
the wire in which the current coil is con

the

least

friction and

wear,

and

conse

quently gives the greatest degree of accu
racy. The movement of the pencil is de~
termincd by the ability to accurately meas
ure high-pressure diagrams, which require
the use of stiFf springs, a small fraction of
an inch in the height of the diagram often
times representing several pounds’ pres
sure.

Furthermore, it is diﬂicult to make

a spring of the form used in indicators
in which the pressure required to compress
the spring is exactly proportional to the
amount

the

spring

is

compressed,

espe

cially when the spring is compressed to the
fullest possible extent.

Indicator springs,

therefore, are never compressed to the full
est extent, and the movement of the pis
ton is comparatively slight. If the springs
were made longer, the piston travel would
be greater and the tendency of the spring
to bow out sidewise would be considerably
increased, which would cause very serious
errors in the diagram.
With the present proportions, the com
pression of the spring is exactly proportional to the pressure acting upon the pis
ton; at the same time, the motion of the
piston is so small that the effects of inertia
are unnoticeable, while the diagram is high

enough to allow pressures to. be accurately
measured. Increasing the length of the
pencil lever or the piston stroke increases
the error due to inertia and also increases
friction and the errors due thereto. The
sizes of the several parts are as small as
they can be and yet insure accurate ad
justment and durability; if made larger, the
increased weight would add to the inertia
of the parts at high speeds and thus tend
to introduce serious errors of a character
that renders them difﬁcult to locate.
W.

O.

H.;

SINGLE-PHASE

WATTMETERS

ON

THREE-PHASE CIRCUITS.

“I. Is it possible to measure the power
delivered to a t-horsepowcr, 3-phase, 6o
cycle motor with a single—phase recording
wattmeter? If possible, what would be the
multiplying constant? 2. Will two single
phase recording wattmeters, with their se
ries coils connected in series with two wires
. of a three-phase, three-wire circuit and the
potential wires of the above meters tapped
from the third wire of the three-phase cir
cuit, be the same as a three-phase watt
meter? Will the sum of the two readings
be the same as a reading of a three-phase
wattmeter ?"
A.—I. If the load on the three phase is
balanced, as will be the case if it consists

of three-phase motors or of lights evenly

nected and one of the others, and second

between the current coil wire and the
third wire of the thrce~phase system. If
these two readings are both positive and
both alike for a certain interval of time,

the instrument can be safely used as an in
dicator of the powcr in the three-phase
circuit. The instrument will then read
one-third of the power in the system. If
the load is variable on the circuit, or if

the two readings do not show the same,
then an artiﬁcial neutral point must be
made for the system by joining wires from
the three leads of the system in star con—
nection, using, of course, a high-resistance
coil in each of the three wires, to prevent
rush of current. The pressure coil of the
wattmeter is then connected between any
wire and the neutral point. and if the sys
tem is balanced, will record one~third of the
power in the system.
2. Two instruments can be connected in
a three-phase system so as to get the
whole power of the system. One of these
is connected in one phase and the other in
a second phase. The pressure wires for
both instruments runs from the wire in
which the current coil of the wattmeter is
connected. In this case the algebraic sum
of the readings of the wattmeters will be
the whole power in the system. If the
power factor is greater than 0.5, both read
ings will be positive. If the power factor

the groan can be positively located in the
steam cylinder we should try graphite, in
troducing it with the oil, and also try turn

_ing the piston one-half revolution. It is
probable that if this does not entirely stop
the groan it will at least aid largely in locat
ing it. The stuﬁingboxes should be packed
as loosely as possible without excessive
leakage.
2. The valve gears are substantially the
same, both employing the standard form of
Corliss releasing gear. Both companies.
however, provide special designs of engines
with specially designed valve gears, but we
presume you refer to the releasing gear on
engines of the standard patterns.

3. The dynamo should be brought to the
usual speed, then regulate the voltage by

means of the rheostat and whether or not
the load be thrown on before or after the
dynamo reaches the usual speed.
A. J. C.; REMOVING KEY FROM FLYWHEEL.

"After taking off the governor wheel
from a Ball engine and again keying it in
place, we found that the wheel did not
run true. The distance between the wheel
and the crank disk is about 8 inches.
What I would like to know is, how can I
remove the key? I believe the trouble is
in the key."
A. You have not given sufﬁcient in
formation concerning the form of the end
of the key, and whether it is driven in
flush with the outer face of the hub of
the wheel. If the keyway extends be
yond the inner face of the wheel, it may
be started by using a bent tool of the
general form of a chisel, the end being
square and made to ﬁt into the keyway.
If the key and hub are practically of the
same length, the wheel will have to be

is less than 0.5, one instrument will run

forced

backwards, giving a negative reading.

loosen the key so that it can be worked
out. The wheels on Ball engines usually
have split hubs, and by loosening the clamp
bolts and wedging the hub open, the wheel
can generally be removed without much
diﬂ‘iculty. Under the circumstances, we do
not understand why the wheel cannot be
removed in the same manner as when
taking it off the ﬁrst time.

n. c. a;

GROAN

IN

PUMP;

STARTING

A

DYNAMO.

“I. We have a large elevator pump in
which there is a groan in the low-pressure
cylinder. The pistons were replaced about
6 months ago, and the cylinder is in good
condition, being lubricated by means of a
force feed lubricator. Can you suggest the
cause of the groan and the remedy? 2. Is
there any difference between the valve
gears used on the Reynolds and Hamilton

Corliss engines? 3. When starting a direct
current dynamo, should the voltage be
brought to the proper tension before the
usual speed is reached 3‘"
A.-—I. It is difﬁcult to suggest the cause
of a groan in a pump when running slowly
and without ﬁrst hearing the groan. There
is a difference in groans, some suggesting
one thing and others another as the proba
ble cause. We know that the cause of
groans at low speeds frequently is tight
packing in the pistons, both steam and
water, and in the piston rod stufﬁngboxes
and also in the valves and valve stems. If

farther onto

the

shaft;

this

will

H. J. 0.; WHAT IS THE CONSTANT, 13,750?
“In calculating the steam consumption
of an engine, please inform me what the
constant 13,750 is."

A.—The constant 13.750 is a horsepower
constant frequently used and is equivalent
to the displacement of the piston in cubic
feet per hour for each horsepower devel
oped.

To prove the accuracy of this constant
for any given engine, multiply the area of
the piston in square feet by the length of
stroke in feet, and again multiply this prod
uct by the number of strokes per hour,
which, divided by the rated horsepower of
the engine, should give approximately the
constant, 13,750.

o

iNDEXED

*2 THE

ENEIN ER.
WITH

VOL. 42.

N0. 17.

NEW YORK

WHICH

IS

INCORPORATED

STEAM

ENGINEERING.

CHICAGO, SEPTEMBER 1. 1905

103133301.

SEMI-MONTHLY.

Reynolds
Vertical Cross Compound Engines
<1?

a.

,.

Elm—ELL];

Three 3.500 h.p. and Two 2.500 In). Reynolds Verzivaljineines at Plant of
Union Light and Traction Co., St. Louis. Mo.

A very popular type of Central Station Engine
Used by many of the largest power
stations of this country and abroad
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An engine for all
power purposes.
Simple or com
pound. For belt
driven or direct
connected.
25 to 500 H. P.
Highest Efficiency
Perfect Regulation
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ELECTRIC LIGHT FROM RUBBISH IN NEW YORK CITY.
BY S. S. EDMANDS.

N the new combined rubbish incinerator
paper, rags, and rubber. The rubbish re—
and electric lighting plant at Delancey
maining 0n the conveyor is discharged onto
Slip, Manhattan, the Department of
the stoking ﬂoor whence it is pushed by
Street Cleaning of the City of New York
hand into the furnace.
believes that it has reached a good solution
At this plant, the heat resulting from the
of the difﬁcult problem of economically dis
combustion of the rubbish is successfully
posing of the rubbish that it collects from - utilized, a portion of the gases being passed
house to house. To properly understand
through ordinary water—tube boilers in
the situation as it exists in New York City,
which steam is generated for power pur
it is necessary to know something of the
poses. Experience gained in the construc
practice of the Department of Street Clean
tion and operation of this plant has been
ing, and with this end in view, a brief ex
applied in the construction of the new in
planatory statement is here given.
cinerator. Consequently the latter, though
Each householder is required to prepare
differing from the former in many details,
his refuse for the collecting carts accord
yet embodies the same general features,
ing to a plan known as “primary separa

Delancey Slip near the East River, the site
being underneath the Williamsburg (New
East River) Bridge. The plant consists
of two parts; the incinerator proper belong
ing to the Department of Street Cleaning,
and an electric lighting station belonging
to the Department of Bridges.
Heatl produced by the incineration of
the rubbish is to be utilized by boilers to
generate steam for the operation of dyna

mos to furnish light for the Williamsburg
Bridge and probably various school houses
and parks in the vicinity, dynamo capacity
aggregating 250 kilowatts being installed
for the purpose. The incinerator has a

tion,” in accordance with which refuse is
divided into three classes—ashes, garbage,
I

and rubbish. This rule is rigidly enforced,
and mixed refuse is not accepted. The
refuse of the third class is that with which

ENGINE ROOM

the new plant has to deal, and consists of
waste paper, cardboard,
matting,
rags,
wooden boxes, discarded articles of furni
ture, old bedding and other rubbish which,

as a whole, is readily combustible. Up to
the present time the principal method of
disposing of this rubbish has been by dump
ing on low ground. The expense of so
doing has been considered excessive, and
the plan is open to the objection that such
refuse does not constitute a desirable mate
rial for ﬁlling owing to the long time it
requires for settling, the danger of combus
tion and the nuisance created by rats to
which it gives shelter.
At times it has been necessary to resort
to the expedient of dumping this rubbish at
sea; but the plan is unsatisfactory because
the rubbish ﬂoats and is carried to neigh
boring beaches,

where it must again

1\_. .. A
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Bum DING

be

collected and disposed of.
Three years ago the Department of
Street Cleaning constructed a rubbish burn
ing plant on the North River at Forty
seventh street, which after some experi
ment and modiﬁcation has been developed
so that its performance is highly satisfac
tory so far as the method is concerned.

Here the refuse is thrown upon a horizon
tal conveyor, on each side of which men are
stationed to pick out various salable por
tions of the rubbish as it passes. This salv
age work is performed by an outside con
tractor, who pays to the city a ﬁxed an

nual fee for the privilege of thus selecting
from the rubbish whatever he can dispose
of to a proﬁt, the principal salvage being

FIG.

I.

PLAN OF INCINERATING AND LIGHTING PLANTS.

and is in no sense an untried experiment.
It is expected that the economic perform
ance of the new plant will be superior to
that of the old incinerator, due to improve

ments in design and methods of operation.
The new plant will burn not only “rub
bish” as already described, but also such

street sweepings as are not of value as a
fertilizer, yet are of a combustible 'na
ture.
This new plant is built upon a plot of
ground bounded by Tompkins street and

capacity of 300 cart loads of 7 cubic yards
each in a day of 24 hours, each load weigh
ing about 1, 000 pounds; and the heat de~
rived from the combustion of this amount
of rubbish will be ample to operate the 400
horsepower installation of steam boilers.
It is probable that a somewhat greater
boiler capacity c0uld be operated with the
heat of combustion here available, but the
desirability of leaving a safe margin makes
it unwise to attempt a greater performance
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without further experience. For the incin
erator plant is provided a one story build—

Street sweeping carts drive up an in~
cline on the outside of the building at the

has a side guard 6 inches high. The ﬂights

ing whose outside dimensions are 70 by
150 feet, the walls are 12 inches thick, the

rear onto the ﬁre-proof platform, and there
deposit their loads.
The carts drive off

north front wall being built of hard burned
red brick with buff brick facing an the out—

the platform down a ramp on the inside
of the building and out at the front. The
outside ramp has a grade of 10 per cent
and that inside a grade of 17 per cent.
Material deposited upon the platform by
the conveyor and the street sweeping carts

the rollers for which run on steel angle
rails 3 by 2 inches by 5/16 inch. The con
veyor has a working speed of about 70 feet
a minute, and is driven by a 7 by Io-inch
slide valve steam engine connected to the
head shaft.

side; and the side and rear walls of vitri

ﬁed hollow blocks set with steel reinforcing
strips.

In the side walls are built red brick

pilasters, 17 by 24 inches. Eight steel truss—
es resting on the side wall pilasters sup
port the roof, which is constructed of I-inch

is pushed by hand into hoppers and down

into the cells of the furnaces.

The hot

are carried on malleable iron roller chain,

Two furnaces are constructed of brick,

the design of No. I being shown in Fig.
3, N0. 2 being of different design. Fur
nace No. 1 stands upon a foundation of

ODDS

FIG. 2.

sheathing covered with paper and rooﬁng
felt and ﬁnished with heavy coats of coal
tar, pitch and beach gravel. A ﬁre-proof
cross wall, 12 feet high, is built 74 feet
from the front wall, and in the front room
so formed the rubbish carts deposit their
loads. The rubbish is thrown upon a me
tallic conveyor, which carries it forward
between sorting boxes, where the material

is “trimmed” or sorted by hand as it pass
es. The unmarketable rubbish remaining
on the conveyor is carried over the cross
wall and discharged from the end of the
conveyor upon a ﬁre—proof platform above
the cells of the furnaces.

ARRANGEMENT OF FURNACES.

gases of combustion pass through a hori
zontal flue into the base of the stack, which

concrete about 18 inches thick, and the
brickwork is securely tied together by

furnishes natural draft for combustion, the

steel channels and cast-iron buckstays, with

combustion of the rubbish taking place with
out the addition of any other combustible.
Dampers are provided for controlling the
course of the hot gases so that when it is
desired to generate steam the gases are
caused to pass through the boilers and
thence to the stack.

steel tie rods passing through I%-inch lap
welded gas pipe.

Fitted with steel apron and side guards,

the conveyor has a length of 178 feet and
width of 4 feet. The apron is made up of
flights of steel of No. 12 gauge, each 6
inches long by 4 feet wide. Each ﬂight

Hard burned red brick, laid in a mortar

of one part Portland cement, one-eighth
part fresh slacked lime, and three parts
clean, coarse sharp sand,. are used for

the walls except on the inside of the cells
and all portions in contact with the hot
gases of combustion, where a lining of ﬁre
brick is used. The ash pit is lined with
ﬁre brick from a point about 12 inches be
low the top of the grates. The ﬁre brick
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lining is laid up independent of the red
brick outer wall so as to leave an air space
between the two. The lining of the fur
nace cells is two bricks in thickness, while

that of the ﬁues is but one brick in thick
ness.
Two cells constitute the furnace, each
about 8 feet wide, 4% feet deep and 6 feet

high above the grates, as shown in Fig. 3,
the cells being separated by a bridge wall.
The gases from the outer or right hand
cell, as shown in the longitudinal section
of Fig, 3, pass over the bridge wall,
through the upper part of the left hand cell,
and, uniting with the gases of the latter,

pass through an opening into a cross ﬂue
at the side of the left hand cell.
By means of ﬁre brick dampers the
gases may be caused to pass back through
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ported at back and front on cast-iron
bearer bars.
On the side wall of the outer or right
hand cell is constructed a large opening
ﬁtted with vertically sliding counter-bal
anced cast-iron doors to allow of the in
troduction of large articles of rubbish such
as furniture, boxes, etc.
In height the stack is 200 feet, with an
inside diameter of 4 feet 6 inches at the
top, and 10 feet at the bottom. This great
height is necessary in order that the gases
may be discharged well above the roadways
of the \Villiamsburgh Bridge. The founda
tion for the stack is built of Portland ce
ment carried down to a depth of 14 feet
below the ﬂoor line, and supported on piles
driven down to a depth of from 25 to 30
feet over an area 24 feet square. The chim

either furnace may be conducted through
the lower one of the two cross ﬁues shown
on Fig. 2 and delivered to the diagonally
opposite boiler.
Steam from the boilers is
carried
through an 8—inch main steam line to the
electric lighting station, 20 feet distant.
The lighting station building does not
differ radically in general construction from
the incinerator building already described.
Its outside dimensions are 50 feet by 60
feet, and in the half of the building over
the engines is constructed a second ﬂoor
providing accommodations for ofﬁces. The
walls of the building are of red brick
faced on the front and two sides with
buﬂ‘ brick. The roof is carried on three
steel trusses which are supported on built
up steel columns of box section built into

7%

_

%.\
BOILER STANDS HERE. 1

‘
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FIG. 3. DETAILS OF FURNACE NO.

the cross ﬁne and into the main ﬂue at
right angles, or may be caused to come
forward in the cross ﬁne and down through
an opening into the combustion chamber of
the boiler, after passing through which they
enter the main ﬁne and are conducted to
the stack. The tops of the cells and of the
fiues are made with arch brick. The front
of the furnace is ﬁtted with cast-iron stok

I.

ney is of circular section, internally and ex—
ternally, and has a uniform taper, the out

side diameter at the bottom being 15 feet
10 inches and at the top 5 feet 8 inches.
The lining of the stack varies between 4
and 5% inches in thickness, and is sep
arated from the wall of the stack by an air
space of 2 inches.
Adjacent to the furnaces, as shown in
Fig. 1, are installed two zoo-horsepower
ing doors and ash pit doors; and the fur
water-tube boilers proportioned for a work
nace is fed from above through steel hop
pers or feed holes opening into an incline , ing pressure of 150 pounds per square inch.
These boilers are of standard construction
at the back of the cells, down which the
and are ﬁtted with the usual grates so that
rubbish is delivered upon the grates. The
they may be ﬁred with coal should the in
feed holes .are ﬁtted with cast-iron cover
cinerator furnaces be shut down for any
plates hung on chains with balance weights.
reason. As arranged at present, each fur
Grates are of wrought-iron bars 5 inch
nace supplies heat to the adjacent boiler
es deep and beveled to a taper of % inch
only; but ultimately openings and dampers
thick at the top and 3/16 inch at the bot
will be provided so that the gases from
tom; the bars are 4 feet 6 inches long, sup

, the walls and secured to the foundations.
A secondary row of steel columns at the

center of the building is arranged to carry
the upper half floor, which is of rein
forced concrete construction supported on

channels and I-beams. The street ﬂoor
is of concrete 3 inches in thickness with
a wearing surface of cement I inch thick.
Foundations for engines, generators, con
densers, feed-water heaters and pumps are
ﬁnished off 4 inches above the ﬂoor line
and carried down to a depth of 4 feet be
low the ﬂoor line for the generators and
engines, 2 feet for the condensers, and 18

inches for the feed-water
heater and
pump. The building is heated with steam
taken from the feed-water vapor pipe at
a point above the shutoff valve and below
the back-pressure valve. The two pipe
system is used, the returns being led back

THE ENGINEERS
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as school houses and parks. A 5—ton
traveling crane is provided in the engine
room to facilitate the handling of the ma
chinery.
The main feed pump is steam driven,
duplex, direct acting, 7% by 4% by 6 inches,
the suction being connected to the feed
water heater and to the Croton supply.
The feed-water heater has a contents ca
pacity of 33 cubic feet and a water ca
pacity of 17 cubic feet, and is connected
to take water from the Croton supply.
Trap returns, exhaust from the feed-pump
and from the air pump, the steam heating
system and the heater are connected to a
vapor pipe ﬁtted with an automatic relief
valve.
There is an economizer coil for each
boiler inside of the smoke ﬂue connection.

to the feed-water heater. There is also
a live steam connection to the heating
system through a reducing valve.
Three engines are installed of the
cross-compound, condensing type, direct
coupled to generators, constituting two 100
kilowatt and one 5o-kilowatt sets. The
cylinder sizes of the engine of the 100
kilowatt sets are 12 and 20 by 12 inches,
the engine being rated at 155 horsepower

and running at 250 revolutions a minute.
For the 50-kilowatt set, the cylinder sizes
are 9 and 16 by 10 inches; and the engine

is rated at 90 horsepower, running at 300
revolutions a minute.
Each engine is capable of operating
its generator at 331-3 per cent overload
at a steam pressure of 100 pounds and
controls the speed within I per cent be

For the feeders, two of which are 250,

000 circular mils, two of 625,000 circular
mils and one of 1,000,000 circular mils, has
been used papersinsulated, lead-covered
cable with three wires, the neutral being
one-third the size of the outside conduct
ors.
Data of cost and makes of machinery
are given herewith: The total contract cost
of this plant exclusive of the site was
$31,000 for the incinerator, and $50,000

for the electric lighting station. Plans and
speciﬁcations were drawn up by H. de B.
Parsons; engines were built by A. L. Ide
& Sons, and the generators by the Burke
Electric Co. Stirling water-tube boilers
are used with Cochrane feed-water heater
and Blake condensers. Reis and O’Dono
van of New York built the switchboard
1Ti
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tween full load and half load. There is a
jet condenser for each engine to receive
the exhaust; or the engine may exhaust
through the roof to the atmosphere. Gen
erators have an overload capacity of 25
per cent for 2 hours with a temperature

elevation not exceeding 60 degrees F. above
that speciﬁed for full load, the latter not
to exceed 122 degrees F. by resistance for
the upper conductors, 130 degrees F. by
thermometer for the commutator and 104

degrees F. for the bearings.
All generators are of a three-wire type,
and operate at 240 volts furnishing 120
volts for each side of the system.

There

is a single switchboard, consisting of three
generator panels, one instrument or total
output panel and ﬁve feeder panels, each
of the latter controlling two three-wire
feeder circuits. One feeder is for station
building lighting, one for incinerator build—
ing lighting and ﬁve feeders for bridge
service with the probability of other feed
ers being added for other city lighting such

ELEVATION

SECTIONS

OF

LIGHTING

STATION.

The general arrangement and sizes of all
pipes are shown in Fig. 4.
At each engine isasteam separator and
the exhaust is connected to Blake jet con
densers 7% by 14% by 8 inches for the
loo-kilowatt engine and 6 by 12 by 8 inches
for the 50—kilowatt unit. The condensed
steam is discharged into the East river.
Sight feed cylinder lubricators are used
on the high-pressure cylinders of the main
engines and on the steam cylinders of the
jet condenser pumps and feed pump. Steam
traps are connected to the drips from each
engine, separator and main steam line, return
from the steam heating system, and all of the
traps discharge into the feedqvater heater.
Suitable instruments and switches are

and installed the wiring and ﬁxtures for
lighting the plant buildings.
In Manhattan and the Bronx at the
present time 100,000 tons of rubbish must

be disposed of a year, while the capacity
of this plant is about 50,000 tons, pro
vided it be operated continuously at full
capacity. Should the economic results ob
tained in this plant be as favorable as is
expected, other similar plants will undoubt
edly be built in various sections of Greater
New York, so located as to reduce to a
minimum the distance that the rubbish

must be carted.

mounted on the switchboard, which is of

Possibly the burning of garbage may
also be attempted, which is more diﬁicult
than for the dry rubbish; though cremation
is carried on to some extent in England, it

blue Vermont marble. Bus bars are de
signed for 800 amperes per square inch of
cross-section and switches for a tempera
ture rise of not over 68 degrees F. at full
load.

power in this country, but the need be
comes more urgent each year for a means
of cheaply and effectually destroying such
waste matter.

has

not been

attempted as a source of
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POINTERS ON INDICATOR DIA
GRAMS.
BY M. w. CAMPBELL.
NDICATOR diagrams often present pe
I
culiar and puzzling features, which
require considerable time and thought
to understand.
For example, take Figs.
I and 2, which were taken from marine

engines and were shown in the Practical

ENGINEER.

the velocity with which it ﬂows, the length
and directness of the exhaust pipe and also
the size of the exhaust pipe and passage.
If the exhaust pipe were as large as

the cylinder and directly open to it, the
rate of ﬂow in linear feet a minute would
be the same as the piston speed. If the
area of the pipe or the passage were one
half the cross sectional area of the cylin
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cylinder is full of steam of high pressure,
there is a rapid outﬂow of steam as soon
as the valve is opened for release, but even
with the greater impelling pressure, a sufﬁ
cient velocity is not created

to

discharge

this greater volume of steam (which ex
pands when the pressure is reduced) be
fore the piston gets some distance on its
way back, making the beginning of the
back pressure line like Fig. 5. Sometimes
the back pressure does not reach its low
cst point until the backward stroke is prac—

L/B
FIG.

1.

DIAGRAMS

FROM

FORWARD

ENGINE.
FIG.

BACK PRESSURE AT LOWEST POINT AT
END OF STROKE.

Letter department of Aug. 1. Some points
about these diagrams will -be better under
stood with the help of a short elementary
explanation of indicator diagrams and the
operation of steam cylinders in general.
In all diagrams the pressure upon the
piston during the forward stroke is repre—
sented by the steam and expansion lines,

but in these diagrams the steam line is
far from being right. The pressure in the

L

f

k.

/

FIG.

BACK-PRESSURE

AND

ATMOSPHERIC

LINES MERGED INTO ONE.
FIG.

4.

BACK-PRESSURE GREATER THAN
ATMOSPHERIC.

FIG.

USUAL

SHAPE

OF

BACK

der, the rate of ﬂow would be twice the
piston speed, because, to get through a

passage of one-half the area in the same
time, the steam must travel twice as fast.
As the resistance to ﬂow increases with
the velocity, it is found desirable to limit

the rate of ﬂow in the exhaust passage to
6,000 linear feet a minute, which, for a pis
ton speed of 600 feet a minute, requires for
the exhaust passage a cross sectional area
of one~tenth that of the cylinder. For
other piston speeds, the proper area of the
exhaust passage may be found by multi
plying the cross sectional area of the cylin
der by the piston speed in feet a minute
and dividing by 6,000.
In a noncondensing engine the compres—
sion of the steam, by the piston pushing it
out of the cylinder against the resistance
to ﬂow through the pipes and passages, will
show on the indicator diagram in raising
the line of counter pressure above the at
mospheric line. In a well proportioned en
gine, with moderate piston speed and ex
hausting through a short ample exhaust
pipe, this opposing pressure will not be
noticeable with an ordinary spring, and the

FIG.

INCREASE

0F

BACK

PRESSURE

AT

MIDDLE POINT OF DIAGRAM.

tically completed, as in Fig. 6, and a dia
gram is frequently obtained where the back
pressure line starts in well enough, but
makes a gradual rise toward the center of
the diagram, falling again as the stroke is
completed, as in Fig. 7.
This feature is plainly shown in Figs.
I and 2, and may be caused by too great
velocity at the middle of the stroke, either
from contracted ports or too much inside
lap on the valve, narrowing up the exhaust
passage

as

the center

of

the

stroke

is

reached, this being the point where the
piston, and consequently the steam, has the
greatest velocity. The same result may be
produced by a pair of cylinders working
with cranks set at 90 degrees apart and
exhausting into the same pipe, the release
of one cylinder occurring practically in the
middle of the stroke of the other so that
the eﬁlux of steam into the pipe causes a
rise of pressure.
For its shape the end of the back pres

PRESSURE

LINE.

same end of the cylinder during the back
ward stroke is represented by the exhaust,
counter pressure or back pressure line
as it is variously called. Obviously an en
gine will be doing the greatest amount of
work when the pressure urging the piston
forward is greatest and the retarding
effect

of.

the

back

pressure

is

least.

Steam will not flow from one place to
another without a sufﬁcient difference
in pressure to overcome the resistance
to movement through the connecting pipes
and passages, and if at the end of
the stroke the steam has been expanded to
atmospheric pressure in a noncondensing
engine. there will be no immediate out
rush of steam from the cylinder when the
exhaust valve opens, the reason being that
the pressure in the cylinder is no greater
than that of the atmosphere into which the
steam must ﬂow. Consequently the steam
must be Pushed out by the piston, and the
resistance to its movement will depend upon

\

1

FIG.

2.

DIAGRAMS FROM

line of counter pressure will merge into
the atmospheric line as shown in Fig. 3.
Under less favorable circumstances the
back pressure line will rise above the at
mospheric line, as in Fig. 4, and the dis

tance between them will be a measure of
the force required to overcome the resist
ance to the outﬂow of the exhaust.
When at the end of the stroke, if the

AFT ENGINE.

sure line depends upon the amount of com
pression at C in Fig. 4.

If the exhaust is

closed and the steam remaining in the cyl
inder is compressed, the curve rises as
shown, but with no compression, the back
pressure line would continue straight to
the end of the diagram. With a prompt ad
mission, a square corner would be obtained
at the end. When the compression com—
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mences earlier in the stroke, the compres
sion curve runs proportionately higher, as
shown in Fig. 8, which was taken from an
engine in which the compression varied
with the load, and shows the effect upon
the counter pressure line of closing the ex
haust at four different points in the stroke.
It is even possible to carry the pressure by

'
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STEAM TRAPS—VIII.
THE LIPPINCOTT STEAM TRAP.

On top and at the center of the trap
body is the inlet C, which is provided with

HIS trap is another variation of the
ﬂoat type and is of extremely heavy
and strong design, being capable of
withstanding a hydraulic pressure of 400
pounds. The thickness of wall is evident
in Fig. I, and gives the trap a large margin

a cover, fastened by two slip bolts, and a

of safety for any ordinary working pres

sure. Slip bolts attach the cover to the
body of the trap, and one turn of the nut

brass strainer L, to prevent any sediment
from the piping system entering the trap.

The strainer may be removed for clean
ing without disconnecting any pipes.
Sizes of connections of the trap are from
% to 2 inches, the smallest size being
capable of draining 1,300 feet of I-inch

is sufﬁcient to loosen the bolt, so that the

\

cover can be easily removed for an inspec—
tion of the interior. The joint between
the cover and the trap is recessed, to avoid
any trouble at this point from the use of
high pressure.

\
FIG.
COMPRESSION AND BACK PRESSURE
CURVES AT VARIOUS LOADS AND POINTS
OF EXHAUST PORT CLOSURE.
FIG.

9.

COMPRESSION GREATER THAN
INITIAL STEAM PRESSURE.

THE

compression above that in the steam chest,
so that when the valve opens for the ad
mission of steam, there is a drop instead of
a rise to the line of realized pressure, as
shown in Fig. 9.
In both Figs. I and 2, the result of back
pressure is plainly shown, and also at the
top corners of each cord loose motion be—
tween the link block and eccentric strap is
apparent, causing the admission of steam
to be late. This is shown mostly in Fig. I,
upper left—hand corner. In the head end
of Fig. I and the crank end of Fig. 2,
there is also evidence of leaky valves.

The

diagrams are not specially bad ones, but
could be improved by taking out the piston
for inspection and possibly renewing one
or more packing rings and by resetting the
valves.
MAINTENANCE of a clear, fresh atmos
phere in an ofﬁce building in the heart of
the Pittsburg mill district appears impossi—
ble, but this result has been secured in the
case of the ofﬁce building of the H. K.
Porter Co., by the introduction of the spe
cial plenum heating system and coke air
washing apparatus. The entire equipment
was designed and installed by the B. F.
Sturtevant C0. of Boston through its local
Pittsburg ofﬁce. The heating apparatus,
consisting of fan, heater, and belted motor,

is installed in the basement in conjunction

In the sectional view, Fig. I, the operat
ing mechanism is visible. The float is in
the discharge position, and is connected
to the valve through a system of levers
which act on the toggle-joint principle.
This allows the valve to open slowly at
ﬁrst, but with a more rapid movement after
leaving its seat.
\Vith the toggle arrangement, the move
ment of the ﬂoat is transmitted to the
valve with a much greater force than
could be obtained with a simple lever,
thus permitting the use of a larger out—
let and a corresponding increase in the
capacity of the trap.
The valve seat F is at the end of a
long sleeve D, through which the discharge
passes. The opening in this sleeve is made
of various diameters, so that the trap can
be used on a low-pressure system to dis
charge a large quantity of water by in
serting a sleeve with a large opening, or
can be readily adapted for high-pressure

work by interchanging this sleeve for one
with a smaller opening.
In closing the outlet, a disk G is pressed
against the end of the sleeve, and is con
tained in a ball and socket disk-holder,

which swivels to accommodate itself to any
reasonable angle to which the sleeve may
have been ﬁled off to eradicate the effects
of wear. The disk itself is made in the
form of a small round button and can be
replaced at small expense.
To adjust the height of the waterseal

\\_
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FIG. 2.

THE RELIANCE STEAM TRAP.

pipe, and the 2-inch size 20,000 feet.

Lip

pincott Steam Specialty and Supply Co.,
Newark, N. 1., is the maker.
RELIANCE STEAM TRAP.

Figure 2 shows the construction of the
Reliance steam trap, manufactured by the
Reliance Gauge Column Co., of Cleveland.
Ohio. The manufacturer of this trap claims
that this is the most simple in construc
tion of any high»grade trap on the market,
and has fewer working parts, resulting in
great eﬂ‘iciency and durability. The body
of the trap consists of a strong iron case,
to which is bolted a cap, and to this is at
tached the entire internal mechanism, which

can be taken out by simply removing the
cap from the end of trap.
Water enters at the inlet, shown at the

upper left-hand corner, and ﬁlls the trap
until the upward pressure on the ﬂoat pulls
back the valve stem and opens the outlet.
If the inﬂow of water is small, the valve is

opened slightly, but with larger quantities
of water, the ﬂoat will rise higher and open
the valve to its fullest capacity.
By turning the handwheel above the
outlet, the ﬂoat will be raised and the
valve opened, so that any sediment or dirt
which may collect in the trap, will be
blown out by steam pressure. Height of
water is ascertained by means of a gage
glass attached to the body, and air in the
piping system is removed through an air
cock on the top of the trap.
Diameters of the connections to the
six different sizes of this trap range be—

\

tween % inch and 2 inches, with a maxi

mum draining capacity of 16,000 feet of 1
inch pipe.
THE LIPPINCOTT

STEAM

TRAP,

SEC

TIONAL VIEW.

with the washer, which consists of a metal

supporting frame ﬁlled with broken coke,
over which water is allowed to trickle.
Previous to the installation of this plant,
drawings, papers, and the like became very
dirty. It is now reported that they have
kept perfectly clean at all times, owing to
the fact that no air could go into the build—
ing except through the heating apparatus,
where it is thoroughly and effectively
cleansed. The slight pressure maintained
within the building causes outward leakage
at all points.

&

and regulate the amount of water to re

main in the trap, the ﬂoat is connected to
the system of levers through a sector at
tachment N. At right angles to this sector
is a projection A, which, in conjunction
with the rod B, passing through the cover,

permits of raising or lowering the ﬂoat by
hand. To raise the ﬂoat, the rod is pulled
out, and in lowering it, the rod is pushed

back to its former position. This movement
opens and closes the outlet valve and gives
a means of testing the operation of the trap.

\vruonr EMERGENCY AND VICTOR STEAM TRAPS.
An adaptation of the ﬂoat principle is
shown in the Wright Emergency steam
trap, Fig. 3.
Its distinguishing feature
consists in the use of three outlet valves,
one of which alone under ordinary condi
tions is sufﬁcient to dispose of the con
densation entering the trap. Its operation
is as follows:
Condensation enters the trap, ﬁlling it to
about the center and forming a waterseal

of from 4 to 6 inches deep, which covers
both the inlet and outlet of the trap, and
prevents any possible escape or waste of
steam.

\Vhen thus ﬁlled, the ﬂoat rises

and opens the center valve, which is equal
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to the task of taking care of the flow
under ordinary conditions; but should the

water come into the trap faster than one
valve can discharge it, the water rises in
the trap, carrying the ﬂoat with it, and
opening the second valve suﬂiciently to
discharge the surplus water, or wide open,
if necessary. The third valve is opened in
the same manner, providing for the full
capacity of the inlet pipe. All three valves
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valve is employed; and this valve seats
upon the top of the valve seat, opening out
wardly when the lever is actuated by the
rise of the ﬂoat. By means of this con
struction, the force exerted by the incom
ing condensation is sufﬁcient to open the
valve in case there is little or no steam
pressure. The valve area being approxi
mately as large as the pipe connections at
inlet and outlet, the trap is capable of

her, is advantageous if the proper amount
of air is admitted, but if the ﬁre on one
side is allowed to become thin in order to
burn the smoke on the other, there will be
a loss of efﬁciency.
STEAM JETS.

In Fig. 8 is shown a form of steam jet
which is known as the McClave-Argand
blower. It consists of a cylindrical outer

.t§\\\\\\\\
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no. 3.

no. 4.

THE WRIGHT EMERGENCY TRAP.

TH E

INRIGIIT VICTOR LOVV-PRESSURE TRAP.

of these are reserved for emergency gives
the trap an unusually large capacity.
At the side of the trap is a detail view
of these valves, which, together with their

handling great amounts of condensation.
A water gage is provided and is so installed
that it gives vent to air when the trap is
working under very low pressure. Wright
Mfg. Co., of Detroit, Mich, is the maker

shell, having ﬂared ends to assist the en
trance of the air at the inlet and also the
discharge of the mixture of air and steam.
A hollow steam cylinder is placed just in
side the outer casing of the blower and is

seats, are made of the best steam jet metal.

of these traps.

connected through a branch pipe to the

are of equal area, and the fact that two

A bar which extends across the top of the
outlet tube guides the valves to their seats.
Their location at the highest point of the

BOILER FURNACES — II.
BY CHARLES L. HUBBARD.

trap removes them from any sediment or

scale which may enter from the piping
system, and permits the valves to be readily
inspected upon removing the iron plug
placed immediately above in the cover.
Both inlet and outlet are on the same
line and, as previously stated, are covered
by a deep waterseal. The ﬂoat is made
of seamless copper and is reinforced by
an extra thickness or band of metal. This

band is again reinforced by a narrow ridge
of metal around its center, so that a ﬂoat
of specially strong construction and one
that will withstand extremely high steam
pressure is obtained. A water gage shows
the height of the water at any time in
the trap, and a blowoff valve is provided

PREVENTION OF SMOKE.

In large cities, where the escape of
immense quantities of smoke into the air
is objectionable, some form of smoke pre

vention is often used, and in many cities
this is required by law. Among the vari
ous devices used for this purpose may be
mentioned the introduction of steam jets
to thoroughly mix the air and combustible
gases, perforated bridge walls, which supply
additional air to the gases as they pass into
the combustion chamber, mechanical stok—
ers, down-draft furnaces and fuel econo
mizers. The effectiveness of these devices
depends to a great extent upon the skill

with which they are designed andoperated.

for removing the sediment as often as nec
essary.

For pressures from 0 to 20 pounds, the

\Vright Victor low-pressure steam trap is
used. This trap differs materially from the
Emergency in two respects, via, but one

9.

METHOD OF INSTALLING
ARGAND BIDW ER.

M’CLAVE

steam main. The cylinder is suspended
centrally within the outer casing, so that
the openings for the escape of steam are
nearly in line with the walls of the blower.
When steam is turned on, air is drawn

In starting, the blowof’f valve is

left open until the trap has been blown
out and has become warm, when the blow
off is closed and the water escapes through
the usual outlet.
The trap is guaranteed to operate on
varying steam pressures up to 250 pounds,
and this with no special adjustment or
change of the valves. Sizes of connections
range between X», inch and 3 inches, and the
usual draining capacity between 4,000 and
94.500 feet of I-inch pipe.

FIG.

vention, it would not be worth considering.

into the cylinder, as indicated by the ar
rows, and is forced out by the steam into
the ash pit. The force of the blast is regu
lated by throttling the steam, and may be
varied from zero to a pressure of several
inches of water. The blower is designed to
furnish the greatest volume of air with the
least amount of steam. It operates prac
tically without noise and may be applied to
any boiler where a stronger draft is re
quired. The method of installing the blow
cr is shown in Fig. 9.
DOWN-DRAFT FURNACE.

Alternate ﬁring of two furnaces, which
connect with a common combustion cham

A Hawley down-draft furnace attached to
a Heine safety boiler is shown in Fig. 10.

r10. 8.

THE M'CLAVE ARGAND BLOWER.

Actual loss from the escape of smoke is
very small, and if this were the only factor
entering into the question of smoke pre
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In this type of furnace two grates are used.
Fresh coal is fed to the upper grate, and
as it becomes partially consumed falls
through to the grate below, where the com
bustion is completed. The draft is down‘

This insures a proper circulation and pre
vents burning the bars or pipes, and at
the same time absorbs a certain amount of
heat from the ﬁre.
PERFORATED BRIDGE WALL.

ward through the upper grate and upward

Another form of setting, known as the

_

,
a???
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greatly reduced before they reach the chim
ney.
PROTECTION OF BOILER FRONTS.
An arrangement for the protection of
boiler fronts against the intense heat of
the furnace is shown in Fig. 15. This de

"re

':

%

/.
FIG. IO.

HAWLEY DOWN-DRAFT FURNACE AT

SECTIONAL VIEW OF SMITH SETTING

TACHED TO HEINE SAFETY BOILER.

through the lower one, and the connection
to the chimney is from the space between
the two. The volatile gases are carried
down through the bed on the upper grate.
and are burned in the space below it, where
they meet the hot air drawn upward from

FIG.

II.

THROUGH BRIDGE WALL.

Sidney Smith setting, is shown in Figs. 12,

vice is made up of a series of pipes running

13 and 14.

along the sides and top of the opening.
These are ﬁlled with water from the boiler
or pumps, thus causing a circulation at all
times when the boiler is under ﬁre. By

This has two distinct parts, one

of which is a series of heating coils placed
along each side of the furnace, and the

other an arrangement for supplying air to
the gases through the bridge wall. The
feed from the pumps is connected at the
point A, Figs, 12 and I3, and is forced up
ward through the pipes C C, being prevent
ed from entering the large circulating pipe
R by the action of the check valve 1).
From the pipes C, C, the feed ﬂows upward
through the heating coils at the sides of
the furnace and is discharged into the boiler
through the rear head just below the water
line.
When the feed pump is not acting. a
gravity circulation is kept up through the

THE H .-\\VLEY \VATER CRATE.

circulating pipe R and the check valve D,
the lower grate. A large proportion, how
ever, of the air for combustion enters the

upper door.
The upper grate of the furnace is of
the water type, and is shown in Fig. 11. It
consists

of

E.

two

headers

connected

by

this arrangement, much of the heat, which

is usually reﬂected against the brickwork
and liner plates of the feed doors, is uti
lized in heating the feed water.
It is
claimed,

in many cases, that 75 degrees

can be added to the feed water in this
way. The device is called the Lamprey
Protective Arch Plate.
MECHANICAL STOKERS.
To save the labor of feeding the fur
naces by hand and also to prevent excessive
smoke, mechanical stokers are used in large
plants. There are various forms of stok
ers, and when used one man can easily

which opens outward. The main blowoﬁr
connection is at B. while the coils or heat~
ers have blow-off connections at the bot
toms of the pipes C, C.
For smoke prevention a series of small
openings is made through the bridge wall.
and these are connected with the ashpit as

E.

'5/
'/

--i '

/

FIG. 12.

SIDNEY SMITH SETTING FOR BOILERS.

wrought-iron pipes, which form the grate
bars. The grate is placed in an inclined
position, the lower header being connected
with the blow-off pipe and the upper one
with the boiler shell near the water line.

l-IG. I3.

END \‘IEW, SHOWING CONNECTION OF
HEATING COILS.

shown in Figs. 12 and 14.

Air is admitted

through these openings, and mixes with the

hot gases as they pass over the bridge wall.
Combustion is thus much more complete,

and the amount of carbon in the gases is

FIG.

15.

LAMI'REY

PROTECTIVE ARCH

attend to several furnaces.

PLATE.

More even ﬁr<

ing and the introduction of coal with closed
furnace doors are also advantages in favor
of the stoker.
In Fig. 16 is shown one form of the
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Roncy stoker, which contains a hopper, into

a bar can be removed and replaced only

which the coal is thrown, either by hand
or by means of chutes. Set in the lower
part of the hopper is a pusher, to which
is attached, through a ﬂexible connection.
the dead plate forming the bottom of the
hopper. The pusher by a vibratory motion
gradually forces the fuel over the dead
plate onto the grates, which consist of

when it is passing over the sprockets, in
the front of the furnace, for at no other
time are the teeth entirely disconnected
from

each

other.

The sprockets,
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ELECTRICAL ENTERPRISES IN JAPAN
BY T. IIIROKAWA.
Electrical enterprises are not behind
other industries in Japan. Almost every

which
city of over 10,000 population has electric

give motion to the chains and bars, are
operated by worm gearing, which is driven
by a small steam engine placed above the
box containing the gear.

lights and several have street railways.
As the country is mountainous through
out, there is abundance of waterpower and
at present over 30 per cent of the electric

energy used is furnished from this source.
The land is_ also rich in coal mines, so that
cheap electric power is a blessing for which
all can hope.
Among enterprises now under way is
the Tokyo Electric Light Co., which is to
to build a new 20,000 horsepower plant and
transmit energy for 50 miles to the city;
the Tokyo Electric Power., which is to
furnish 43,600 horsepower, the ﬁrst installa
tion being of 24,000; the Kyoto municipal
electric works of 2,400 horsepower. This is
run by the power from the canal to Lake

i
i
l
“M991! m an.

I

-<i'n7~‘iltvnu

l
i

l

Biwa, which was built in 1885 to furnish
water to the old capital. The canal is some

7 miles long including 2.1 miles of tunnels.
Kyoto Electric Light Co. has, at present,

FIG. 16.

its own hydraulic power station of 350
horsepower, which is soon to be increased
to 1,000.
In Osaka, the largest commercial city of
Japan, the Osaka Electric Light Co. has
steam-driven plants, from which it supplies
light and power. The smoke problem is

SECTIONAL PERSPECTIVE VIEW OF RONEY MECHANICAL STOKER.

horizontal bars running across the furnace
and carried on inclined side bars. The
grates form a series of steps, onto which

the coal is fed from the dead plate, and
are coupled together by a rocker bar, to
which a variable back-and—forward motion
is given.
Connection is such that the motion causes
the grates ﬁrst to incline forward toward
the bridge, and then return to their par‘
allel position. This causes the fuel to
slide forward a slight distance at each
stroke, the rate of feeding being controlled

With this type of stoker, any coal drop
ping through betwecn the bars is caught by
a shoe plate and carried along with the
grate bars on their return to the front of

present, as hundreds of factory chimneys
are darkening the skies, but the Uji River

Hydro-electric Power Co. is planning to
send to the city 40.000 horsepower from
less than 20 miles away.

The company

the boiler, where it falls on the ﬁre room

has had some difﬁculty in raising the ﬁve

floor under the hopper, and can be shov—
eled into the latter from time to time as it

million dollars of capital needed, but the
power would be taken up in no time, and it

by the length of strokes of the pusher, or

by changing the number of strokes per
minute. \Vith this method a slow but con—
tinuous feed and a constant stirring of the

ﬁre is attained. All ashes and cinders are
deposited on a dumping grate near the
bridge. The stokers are usually operated
by a small independent steam engine, placed
at one side of the boiler setting. Acme and
McClave stokers operate in a similar man
ner to the one described.
Another type of stoker is the Duluth,
shown in Fig. 17. This consists of a set
of grate bars laid crosswise in the furnace,
parallel to each other, and carried from

the front backward on two endless chains,
one on each side of the stoker. At the
back of the furnace the chains and bars
pass over sheaves, and thence back over
leaders to the front, where they pass over
sprockets, from which they receive their
motion.

Each bar has on the lower edge two
wrought-iron lugs, which hook into the
chains, alternate bars hooking in from op
posite sides. The upper faces of the bars
are toothed and lock into each other, leav

ing sufficient opening to form air spaces
for burning the coal.
From this construction, it is evident that

no. 17.

THE DULUTH STOKER.

accumulates. The stoker is mounted on
wheels and can be run out from under the
boiler furnace upon a track for inspection
or repairs. A distributing plate with a reg
ulating device is provided for adjusting the
thickness of the ﬁre. The Green Travel
ing-Link grate and the Playford Chain
Grate stoker operate on much the same

principle, and are known as overfeed stok
ers.

is expected that,

with the close of

the

war, the work will soon be commenced.
The River Uji is the only outlet of Lake
Biwa.
In

Hakkaido,

Kyushu,

Formosa,

and

many other places, works are under con
struction by either public or private activity.
As soon as the war is ended there will be
great activity in the development of power
stations. especially of water powers.
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the equalizer, which is a simple iron drum,

to the engine.

A SUCTION GAS PRODUCER PLANT.
N the accompanying photographic re
1

production is shown a gas producer,

which is working successfully in the
machine shop of the F. W. Horstmann Co.,

East Newark, N. J. This shop, which was
previously using illuminating gas in con
nection with a gas engine, is now using a
gas producer, which was built by Dr. Oskar
Nagel of New York city. The producer
is giving good satisfaction and is working
according to the guarantee given with the
apparatus, that is, the development of I
brake horsepower-hour from 1% pounds
of anthracite (pea) on full load, 11—3
pounds

on three-quarter load,

and

1%

pounds on half load.
Twenty horsepower is the capacity of

A hopper is provided which is sufficient
ly large to contain fuel for the whole
working day, so that no refilling of coal
is required during the working hours.
When shutting down for over night, the
lower door is left somewhat open and also
the valve leading to the ﬁne, so as to keep
up a little draft and maintain the ﬁre.
In the morning before starting up, the
ﬁre is cleaned from ash and the
hopper ﬁlled with coal, and then the ﬁre
is blown hot for about IO or 15 minutes
by means of a hand blower until the gas
is burning well at the test cock; then
the engine is started as usual. During
the working hours the plant requires no
attention with the exception of cleaning
the grate once or twice a day.

OIL FOR COOLING GAS ENGINE
CYLINDERS.
C

OOLING gas engine cylinders with
oil is a matter which has received
considerable attention in the tech

nical press, and has not been favored by

writers in general.

Much of this adverse

comment is due, however, to a lack of real

knowledge of the subject, and to a failure
of incomplete experiments along this line.
As stated by C. W. Hart in Gas Power,

such a system of cooling can be applied in
a thoroughly successful manner. and
there is no real limit to the size of en
gine which can be cooled in this way. The
reason that oil cooling has resulted in fail
ure when applied to many engines is, that
the conditions differ from those of water
cooling, and unless the builder thoroughly
understands these conditions and makes
proper allowances for them, failure is sure
to result.

When cooling with oil, it should be
used only as a carrying medium for the
heat to be taken from the cylinder walls.
In water cooling, much of the heat is ab
sorbed by the water changing its condi

tion and passing off in the form of vapor.
Radiation is provided, but is usually not

sufﬁcient to dispose of all the heat under
all conditions. \Vith oil, it is absolutely
essential that sufﬁcient radiating surface be
provided to dispose of all the heat, and
this is one of the conditions which must
be complied with.
The speciﬁc heat of oil is only about
one-half as great as that of water, yet the
transfer of heat from the walls into the
oil is somewhat greater than that with
water, so that a ﬂuid is obtained which is

better adapted to receive heat from the
cylinder walls. The fact that a certain
quantity of oil will raise its temperature
much higher than if it were water, makes
the necessity of much more rapid change
of ﬂuid, and shows why merely attaching
some form of radiator to the usual gas or
gasoline engine and ﬁlling it with oil does
not produce eﬂective and successful condi
tions for oil cooling. As usually built, the
circulating pipes of such systems and the

openings into the jackets surrounding the
cylinders are entirely too small for sufﬁ
ciently rapid natural circulation. Thus the
engine as well as the cooling system must
be designed and specially aranged for oil
cooling, if it is to be carried out success
THE

NAGEL

SUCTION GAS

fully.

PRODUCER.

Frequently the statement is made that
the oil will become thick or even burn
the plant, which consists of a hand blower,

producer with evaporator on top of same
and a scrubber which is shown in the cut.
The overﬂow water pot, which belongs to

the plant, is in the pit between the pro
ducer and the scrubber, and a small equal~
izing tank-is connected on the ﬂoor below
to the engine so as to connect the scrubber
with the engine.
By the sucking action of the engine the
air is drawn over the surface of hot water
in a water-jacket and saturated with steam,

and this saturated mixture of steam and
air is drawn through the fuel. whereby the
producer gas is generated. From the pro
ducer the gas goes through the scrubber,

which is ﬁlled with coke, and where it is
freed from dust and tar by means of water.
From the scrubber the gas goes through

A similar plant of the same make is in
stalled for an elevator at the Stockbridge

within the jacket or system of oil cooling.

Elevator Co., Stockbridge, Mich, and

is

inadequate, as would usually be the case

working successfully on the changing load.
This plant used, until a short time ago,
a gasoline engine for developing its power,

in engines not built for oil cooling and
where oils unsuited for the purpose were
used, that such sedimentation might result.
\Nith an oil cooling system, where a large
quantity of radiation and the smallest pos
sible quantity of oil rapidly circulated is
being used, the engine attains its normal
heat very soon after load is applied, and
the great objection of operating engines
too cold is avoided. It is conceded by all
students of the internal combustion engine,
that the higher the heat at which a cylin
der may be successfully operated, the more
reliable and economical are the results ob
tained. \Vith the water- cooling systems,
practical conditions will not allow of the

and has now installed the producer, which

works very satisfactorily with the engine,
the

compression

in

the

latter

having

been increased sufﬁciently. The saving in
both of these plants is reported to be such
that the ﬁrst cost of the plant is recov

ered by the saving in less than I year.
_-§O*—

DENVER, COL., is trying a new system of
street lighting, consisting of decorative
iron arches spanning the principal streets,

each arch supplied with about two hundred
S-candlepower lamps on each side.

It is possible that where circulation was
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temperature of the jacket fluid exceeding
180 degrees F.

This means that the cooling

system must be bulky and that large quan
tities of water must be present if this limit
is not to be exceeded.
Ordinary gas engine oils will effect good
lubrication with a jacket temperature as
high as 275 degrees F.

At temperatures

the piston head is furnished with a tube to
conduct the lubricant to the packing rings.

SPARK TFST FOR AN IGNITER.
BY 0. c. BANGSBERG.

STARTING ATTACHMENT FOR EXPLOSIVE EN
GINES.

In the June I issue of The Engineer I
read an article entitled, Failure of Ignition,
with which I do not fully agree, and would
not recommend as a safe procedure in test
ing.

Harry M. Rawl and Dempsey L. Reehl
are the inventors of this device, which re—

lates to the starting of gas engines by the
use of compressed air or compressed air and

higher than this, failure of lubrication be
gins to exist and premature combustion is
more apt to ocur. For the best running
conditions, a system of cooling which will
allow and maintain with safety a tempera

It would seem to me that, instead of us

ing a glass to reﬂect the spark, a much
simpler and safer way would be to take the
igniter plug out of the engine altogether, as
it is generally inserted in such a way that
it can be removed and easily put back
again.
Some makes of igniters of the jump
spark type are made with both electrodes
insulated from the engine, and nothing
could be more simple than to take the igni
ter casting out of the engine cylinder, con

ture of from 200 to 250 degrees F., will
be found to be more economical than a sys

tem limited to 180 degrees. The greater
difference in temperature between the radi
ating surface and the surrounding air al
lows of greater radiation per square foot,
and a radiator of smaller size becomes
effective.
These are a few of the points in favor
of oil cooling, and with the engine and
cooling system designed especially for this
method, it would seem that highly efficient
results should be obtained.
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nect the wires and then trip the contact

FIG. 2.

STARTING ATTACHMENT, AS APPLIED
TO AN ENGINE.

breaker to try for a spark.
In igniters of either the make-and—break
or jump-spark type, where one electrode
only is insulated, while the other is ground
ed to the engine, the only additional point
to be remembered is, when the igniter.

ﬂaw—iii

casting has been removed from the cylinder,

RECENT GAS ENGINE INVENTIONS.
COOLING GAS ENGINE CYLINDERS AND PISTONS.
ECENTLY an invention was made by
N. E. Egge, as an improvement in
the method of cooling gas engine cyl
inders and pistons.

The cylinder, with its

heads, may be of the usual form, and is pro—
vided with a water jacket which extends
into the outer head. The latter is provided
with a central opening in which is screwed
the outer end of a tubular sleeve, which is
hollow to form a water jacket and extends
from end to end, communicating with the
water jacket in the head. The function of
the latter water jacket is to reduce the tem
perature Of the tubular sleeve, which is
provided near its inner end with annular

/

gasoline, and comprises a supply tube, one
end of which is connected to the gas engine
cylinder, while the other end is connected
to an air reservoir. This tube is provided
at each end with an inwardly seating valve
arranged to close against a removable seat,
having a central tube extension surrounding
the stem of the valve.
In using the starter the handle of the at
tachment is turned so as to close both of
the valves. A small quantity of gasoline '
is poured into the cup, and the cock opened
to release any pressure in the attachment

and then closed, and the valve opened to
drop the gasoline into the supply tube be
fore connection is established between the
air tank and the cylinder. The valve in the
pipe leading from the air tank is then
opened. A slight opening of the starting
valve admits a small quantity of air to the
cylinder, vaporizing the gasoline in the pipe
and forming a combustible mixture which
is ignited in the cylinder, thus moving the
piston, which on its next forward stroke

.\-._-_u-_

draws in a charge from the regular supply.
——‘w——
FIG.

I.

LONGITUDINAL SECTION OF CYLINDER
AND PISTON.

grooves, in which are rings projecting out—
wardly from the sleeve.
The piston head is chambered to reduce
its weight and has a central longitudinal
cylindrical chamber open at its outer end
and of suitable diameter to receive the
sleeve. The rings around the jacket of the
sleeve and which project radially, ﬁt and
bear against the bore of the chamber, as
shown in Fig. I, and effect a tight packing
between it and the tubular sleeve. The
piston rod is of smaller diameter than the
interior of the tubular sleeve and extends
through the latter without touching it. The
piston head is provided with annular
grooves at its ends, in which are packing
rings bearing against the bore Of the cylin<
der.

On top of the cylinder an opening is provided for the admission of lubricating oil
to the space between the packing rings, and

CORRUGATED CONCRETE PILEs is a new de
velopment 'in the building art.
Where
wooden piling has been used, it is often the
case that the piles are overdriven and thus
crushed out of all valuable solidity. Where
concrete columns have been used, they have
heretofore been made in place by the addi
tion of successive layers of concrete stamped
into an excavation or mold and, being built

to touch some part of the engine with it so
as to ground it when trying for a spark.
—--—*o‘—

ONE OF THE MOST DIFFICL'LT irrigation
undertakings of the present day is the
proposition to transform 85,000 acres of
the arid Yuma desert into fertile farming
land. The U. S. Reclamation Service has
awarded the contract for this work to I.
G. White 8: Co., Inc.

The nearest town is the city of Yuma,
located 12 miles down the Colorado river.
Suitable drinking water is extremely
scarce, and the summer temperature of the
Yuma desert ranges from 100 to 120 de
grees. A modern camp will be built, and
will be controlled by special oﬁicers em
ployed by the contractors, or by the gov
ernment police of the Indian reservation.
It will be equipped with a complete re
frigerating system.
The transportation difﬁculties will be
overcome to a great extent by the use of

a 30-foot gasoline launch to run as an ex
press boat between the dam and the city of
Yuma.
At a point where the Colorado river
forms a dividing line between the state of
California and the territory of Arizona, a

dam I mile long will be built across the
river. It will extend completely across
the valley and will have a sluiceway at

either end which will be connected with
the main arteries of the system of irrigat
ing canals. Under ordinary conditions the
Colorado river at this point is about %

underground, they are liable to be full of
imperfections. The new departure is a
corrugated column of concrete made up in

mile wide, but the ﬂats on either side are

frequently ﬂooded by high water. This is
especially the case during the early sum

molds and tapered so that it may be easily

mer months when heavy ﬂoods are caused

put down. Through the center of the pile
runs a hole and through this hollow center

by melting snow in the mountains.
The contractors estimate that the work

a jet of water is forced, thus excavating the

will require the removal of over 300,000

earth as the pile sinks downward. Besides
its solidity, the concrete pile has the advan
tage that it can be sunk from the basement
ﬂoor level and topped off with a slab of
concrete to answer as the entire foundation
instead of carrying the footing down to low
water level. This low water level is the
point at which wood piling must begin if

cubic yards of solid rock excavation, and
300,000 cubic yards of lighter material.
The rock will afterwards be used in ﬁlling
in the dam
Littlc work can be done during the

wood piles are to be permanent.

time of heavy ﬂoods, and the construc

tion is to be pushed rapidly this fall and
winter so that the dam may be ﬁnished
before the wet season of 1006.
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' In the condensing and purifying appara
tus shown in Fig. 1, steam enters the con
denser C through the pipe A, and after
it is condensed, ﬂows by gravity into the
reboiler B, where it is heated by a steam
coil, with inlet and outlet at D and E, re
spectively. The reboiler is automatically
emptied by a ﬂoat, which opens and closes
the outlet to suit the quantity of water
entering.
Should the condensing valve A be open
rather wide, too much condensation is apt
to occur and prevent the reboiler from boil
ing the water before the ﬂoat acts and
permits the water to ﬂow into the fore
cooler F. Hence valve A is graduated, so
that it can be set to give the reboiler sufﬁ
cinet time to act. To cool the live steam
in the condenser coil, water enters through
valve C’ and ﬂows out at C”, the inlet

BY WILLIAM KAVANAGH.
ROM time to time, the ammonia side
of refrigeration has been thoroughly
treated in able articles on the sub
ject, while the water and brine side seems
to have been almost forgotten, and, in the
opinion of the writer, the water side of
ice~making is deserving of more than pass
ing attention.
Production of clear ice is a simple prob
lem, provided that the ﬁltration of the water
is properly understood, as it depends in a
great measure upon two important factors.
namely, clear water and slow freezing.

=a:=
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washed regularly, all efforts to produce
clear water will be useless.
It will probably surprise many readers
to earn that high or low-pressure steam
carries with it a considerable amount of
sediment. To prove this, it is only neces
sary to procure a bottle of the distilled
water and allow it to rest for some time,
when the sediment will be deposited upon
the bottom, the amount depending upon the
water from which the steam was generated.
Certain conditions may arise to prevent
the formation of clear ice, although great

pains have been taken to obviate such con~
ditions. Should the condensing coils leak,
the water used for the purpose of conden
sation will ﬁnd its way into the coils and
follow the same path as the distilled water,

eventually arriving in the cans to be frozen.
The result is a muddy colored ice, of use
only in preserving ﬁsh or in ice cream
freezers. The ﬁlling hose should be con~
nected above the bottom of the storage
tank, to avoid agitation of any sediment
that may have been deposited on the bot
tom, and the water from the charcoal ﬁlter
should not be allowed to ﬂow from too
great a height into the storage tank, for the
same reason.
From what has been written, ﬁltration

FIG.

I.

CONDENSING

AND

PURIFYING APPA'

RATUS.

It might be laid down as an axiom in
refrigeration, that rapid freezing will pro'
duce a poor grade of ice, even though the
water has been thoroughly ﬁltered and
clariﬁed, and, if made in such a way, will
not be acceptable for table use. In large
plants, especially those known as “plate
plants,” the production of clear ice is not
so difficult as in the small “can plant,” as
in the former the amount of water to be
frozen contains a sufﬁcient amount of heat
to prevent rapid formation of ice, hence
the process of freezing must of necessity
be slow. In the small can plant the amount
of water to be frozen is so limited that its
heat is rapidly absorbed, and rapid freez
ing is the result.
Ice produced from water which has not
been properly ﬁltered will appear muddy

being also adjustable to suit slow or rapid
condensation of the steam.
In the forecooler F, the condensation is

again cooled, and after its temperature has
been partially reduced, it ﬂows into the
sand ﬁlter F’, seeping downward until it

ﬁnds communication with the second sand

ﬁlter F", from which, through pipe H, it
passes on to the sponge box I’.

The water

now ﬂows through the sponge box and
pipe H’ into the charcoal ﬁlter K, and on
through pipe H” into the storage tank L,
where it is kept free from agitation or dust
of any description. Tank L should be cov
ered air tight and dust proof, if possible,
having the vent turned downward, as shown
at M, and to prevent any possibility of dust '
entering through M, a valve should also be

will, no doubt, be considered a very im
portant factor in the production of trans
parent ice, and next to this essential fea
ture comes slow freezing. Of course, the
demands made upon a plant must govern
the freezing. If the water is frozen at 20
degrees F., a ﬁne grade of ice will be
obtained, but if the quantity frozen is not
sufﬁcient, the temperature may be lowered
to 18 or even 16 degrees. Should the tem
perature fall below 16 degrees, it is a fair
indication that the plant is not quite large
enough.
Circulation of brine around the cans is
another important factor. Its rapid circu
lation will be found to be a great help, not
only in producing a greater quantity, but in
improving the quality of the ice as well.
‘The brine should be kept at its proper
strength, to prevent its freezing and hold
ing the cans in position so that their re
moval is difﬁcult. When the cans are
frozen in position, the tank attendants

X

placed on the vent.

no. 2.
FIG. 3.

PERFORATED DELIVERY PIPE.

SECTIONAL VIEW OF CHARCOAL FILTER.

in color, and that formed by rapid freez
ing will have the appearance of compressed
snow, even though the water itself is pure.
Small can plants seldom employ exhaust
steam for freezing water, live steam being

in much more general use. This is taken
from the highest point of the boiler through
a pipe of sufﬁcient size to suit the needs

If a galvanized-iron pipe ﬁlled with
sponge is placed within tank L and connec
tion made with the charcoal ﬁlter, the ﬁlter
ing surface of the plant will be increased
considerably and a further clariﬁcation of
the water insured. The pipe should be
perforated about 1 foot from its base, as
shown in Fig. 2, so that the water in flow
ing through these holes will cause but little
agitation in the tank.
As shown in section in Fig. 3, the char
coal ﬁlter is divided into two compart
ments by plate P; the water entering
the left-hand side ﬁlters through the char
coal until it reaches the settling chamber
5, and then passes up through the right
hand

compartment,

where

it ﬁnds

com

he large enough for a plant of 6,000 pounds’

munication with the storage tank L.
At 1, 2, 3, 4 and 5 are shown the gate
valves, which are provided for washing out
the ﬁltering beds. This should be done as

capacity.

often as possible, for if the beds are not

of the plant; usually a %-inch pipe will

FIG. 4.

A SYSTEM FOR REMOVING ICE CANS.

usually employ a bar or hammer and chisel
to effect their removal, and are very likely
to damage the can and prevent its further
use in the manufacture of ice.
Before the cans are immersed in the
brine, each one should be tested for leak

age, for a leaky can will surely weaken
the brine, and the ice formed will be salty

enough to prevent its use at the table. A
good plan to adopt in strengthening the
brine is to immerse a closely woven sack
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POPULAR TALKS ON LAW.*
LANDLORD AND TENANT.
EARLY every one is either a land

full of salt in either the return or suction
side of the brine, preferably the return side,
as the brine here is of a somewhat higher
temperature.
Care should be taken that
the sack contains no rents or holes, as

the salt will ﬁnd it way into the tank
through the holes and remain on the bot

tom without being dissolved. Some en
gineers prefer to make their brine in a ves
sel perforated at the bottom. The can is
ﬁlled with salt and a small stream of
water is allowed to flow through until all
of the salt is dissolved. There is a strong
objection to this method, as all the per
forations should be of the same size. and
the grains should be large enough not to
pass through the perforations. Also, when
the grains have dissolved sufﬁcient small to
pass out, they will sink to the bottom of
the brine tank and remain in a solid state
for a long time. The best way to make
brine is to dissolve the salt in a water
tight vessel and deposit it in the brine
tank as required.
Nearly all freezing cans are provided
with holes near the top for their removal,
and the frequent use of the lifting hook
enlarges these holes, so that if the cans
are ﬁlled to the top considerable water
may escape into the brine.
With respect to the removal of ice from
the brine tank, the method shown in Fig. 4
should be adopted. When _the supply of
ice is ready for delivery, the engineer should
see that only every other can is drawn as
indicated by the crosses and circles, the

crosses denoting the cans to remain and
the circles those to be withdrawn. In this
way the temperature of the brine is main
tained practically constant. Should all of
the cans be drawn after each supply is
ready,

great

ﬂuctuations

of

temperature

would prevail, in some cases the rise in
temperature exceeding 16 to 20 degrees.
In all cases the tank should be kept free
from pieces of wood and waste that are
liable to ﬁnd their way into the suction of
the brine pump. If the suction pipe, how
ever, is well protected by a strainer, it will
prevent the labor of removing such matter.
A point of some importance is that tank
attendants should never be allowed to wash
the tank covers while in position, as some
of the impure water would be liable to drop
in the freezing cans and spoil the quality
of the ice.
_—_—<-w———

FROM HUNGARIA comes the report of the

discovery of a liquid chemical compound,
which has most remarkable properties.

ENGINEER.
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lord or a tenant; this, together with

the fact that the questions arising
between the two are many and various,
makes some plain talk on the subject de
sirable.
There are two terms usually found in
leases that need simple deﬁnitions before
proceeding to use them. These terms are
“appurtenance” and “easement.” An ap
purtenance is that which belongs to some
thing else; something aceessory to some

thing else. lt is always something of less
importance than that to which it appertains
or belongs, as, trees are appurtenant to the

soil.

An easement is a right or privilege

a

5—years

exposure

to

the

air

and

emerged from the ammonia bath as they
entered it.” Prof. Brunn states that he
roads

dust, germ and

his mind beneﬁcial to the premises, or to
put up signs, is guilty of trespass where,
under like circumstances, a stranger would
be guilty.
If the tenant abandons the premises be

lord has a right to re-enter. But where the
landlord claims there has been forfeiture
for the nonpayment of rent, he must, before
a re-entry, be sure to comply with all the
formalities of the law, such as making a
demand for the amount of rent due, on the
last dav, on the premises, and at a con
venient time before sunset. If the tenant
has agreed to pay taxes and has not done
so, before the landlord can re-enter he
must demand the payment of the taxes
within the period required by law. In other
words, the landlord, before re-entry for a
breach of contract, must be careful to com
ply with the statutory and common law re
quirements in his state. The landlord may
enter to make repairs when he has agreed

Now, we shall be understood when we

say that whatever is appurtenant to leased
land goes with it; so that, if one rents a
piece of ground, and nothing is stated to
the contrary in the lease, everything apper
taining to the soil goes with the soil, as
houses, barns, fences, trees, shrubbery, etc.;

but not things of a temporary nature, not
belonging to the soil, as agricultural im
plements, domestic animals, etc. Then, too,
this is so in the case of a sale or a lease,

whether the lease or deed so states or not.
A mere verbal lease, not specifying the ap
purtenances, will be sufﬁcient to entitle the
lessee to their possession and use.
Under no circumstances may the lessor,

after the lessee has taken possession, enter
to remove appurtenances, and-his attempt
to do so makes him a trespasser and lays
him liable to an action for trespass. "Where
one has leased premises to another and fails
to give him possession of all the premises
leased , including the appurtenances, the
lessee is under no obligation to accept a
part, but may abandon all without liability
for damages.
Most cases that have arisen have grown
out of the difﬁculty in determining what
is appurtenant and what is not appurtenant
to the soil. For instance: A man leased a
mill. There was no approach to it from
the highway excepting over other property
belonging to the lessor. The courts held
that an approcah to the mill from the high
way being necessary to the use of the mill,
such right of way, or easement, passed
In another case, where a

mill was leased and the lessor owned other
property adjoining, through which the wa

in his lease to make them, or he may enter

to demand rent that is due.
Where one has given a lease to another
without excepting any rights or privileges
to himself other than the payment of the
rent, he has practically sold and conveyed
the premises to the tenant for the time
stated in the lease, and he has no more
right to interfere during the term of the
lease with the tenant's peaceable enjoyment
of the premises than he would have to en
ter the premises of one to whom he has
given a deed.
———‘o~>—-_

BY ELABORATE 'rasrs it has been found
that alcohol mixed with about 15 to 20
per cent of benzole has better efficiency
than the pure material. In some cases
equal parts of alcohol and benzole can be
used for large motors with safety and
good results. For automobile engines 30
per cent of the benzole has been found

most advantageous.
More than 2,000 stationary or portable
alcohol engines are now in use in Ger
many, outside of automobile engines, and

ter passed by which the mill was run, it

consumed in the year 1903-04 over 950,000

was held that the lessee of the mill had, as

gallons of alcohol.

an appurtenance to the mill, the right to
a sufﬁcient head of water in the dam upon
the adjoining land belonging to his lessor.
Where one leases a house, he is entitled

A COMPANY has been formed at Bern,
Switzerland, for manufacturing a new kind

to the lot, outhouses, fences, trees and
things of a like nature appurtenant thereto.

Where one leased a portion of a tenement
house, it was held that he was entitled, un—
less he had cut himself off by an agreement
from claiming them, to the conveniences of
the house, such as the use of the front

can make

water

proof from slag which is now useless. The
discovery will also double the life of metals
exposed to the air.

attempts to remove a plant or make altera
tions, even though the alterations are to

tinct from the ownership of the soil, as
where one owns a right of way over land
of another, or where one has the right of
ﬁshing in another man’s stream.

Zorcne, deﬁed the blow of a hammer. The

to

Many landlords are not aware that, un

less the provisions of the lease be broken
by the tenant, they have no more right to
enter the premises of their tenants than
have strangers. A landlord who enters and

fore the expiration of his term, the land

with the mill.

same eFfect was produced on ordinary
brick and on a block of red jarrah wood.
When immersed in water for a long time,
no one of the three when taken out
showed the slightest increase of weight by
the addition of moisture. Two pieces of
steel which had been soaked in the liquid
were submitted to an ammonia test equal

The question has arisen as to the right
of one renting premises in a business block
to use the outer walls for signs, and the
courts haVe held that where he has not re
stricted his right by agreement, he is en—
titled to such use of the walls.

which one has in the estate of another, dis

A

chemist named Brunn states that “a piece of
ordinary and easily breakable slag, after im—
mersion in the new liquid, which is called
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door and doorbell, the customary place for
drying clothes, the water closets, etc.
‘Copyrighted.

of combustible from peat. The peat is dried
under the inﬂuence of electric current and
then further treated so that under the ac
tion of electric osmose a new compound,

known as osmon, is formed. The most re
cent tests of the new combustible bring out
the fact that it burns as well as coal and
without giving any odor or smoke. The
per cent of ash is very small and the fuel
does not contain any trace of sulphur. It
does not attack the boilers.
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The Bennington Explosion.
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declaration of war. Short-sighted penu
riousncss Of Congress might excuse poor

That such a disaster as the explosion
condition of old boilers that had been kept
which took place on the gunboat Banning
up to the best possible standard with the
ton at San Diego, Cal., July 2i, should
happen on a vessel under government

means available.

THE ENGINEER PUBLISHING C0.

managcmcnt was certainly not an inspir

ness of those in charge of our ships to
keep them safe and in shape when means

855 DEARIIORN STREET, CHICAGO.

ing example to the merchant marine which
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are available to do so are inexcusablc.
is supposed to be controlled as to its equip
ment and care by government inspection.
At the time of the explosion, all sorts
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Negligence and careless

quiry, which is now available. This report
states that the boilers were in good condi
tion, and that the explosion was due to the

speaking, a diagram which looks all right
to the eye trained by the study of those

closing of the cock between the boiler and
the steam gages on the exploded boiler so

taken from engines in good condition will

Copy for advertiling. in order to insure Insertion in
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that no one had any idea as to the pressure

It should not be forgotten, however,
that the indicator has a part in making the
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on the boiler.
Safety valves were there, of course, but

lines as well as the steam, and that if the

there is no evidence that these had been
overhauled since July, 1904, although or

instrument be defective its defects may
cause irregularities that seem to indicate

ders were given to do it in March, 1905.
The hand gear for lifting the valves was

bad adjustment or design of the engine or.
on the contrary, may cover up such defects
and smooth over humps and wiggles that
ought to stand as warning signals.
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not in order.
It is just that Ensign Charles T. Wade,
who was rcsponsible_for the machinery on

585

the Bennington should be brought to trial

be had of how the indicator works and

for the negligence indicated by the state of
586
586

what it does; then the common variations

affairs existing; but there are some peculiar

in diagrams and the causes must be
studied. These features are treated in an
article by Mr. Campbell in the current is
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practice.

.

In the ﬁrst place, how could an engineer

First of all, a clear understanding must

sue. But the study must go further.
Rightly used, the indicator becomes a

on watch ever be so foolish as to allow

watchdog on almost the entire plant. Com
pare initial pressure in the cylinder with

the cock connecting a boiler to its 'steam

boiler pressure; if there is a big drop, why

gage to be closed while the boiler was un
der pressure except temporarily while rc

nect the indicator to the steam chest; docs

placing a defective gage with one that was

the pressure there vary greatly during the

correct?

Second; is it common practice

is it and where docs it take place?

Con

stroke, indicating too small reservoir capa

in the Navy to neglect the safety-valve and
for those in charge to accept a verbal as

city? Do the same for various points in
the steam piping to see if there is any

surance that repair work ordered has been
done, without an inspection to see how it

sudden drop anywhere.

has been done?

tem in the same way, but even more care

Third; how did it happen

that, when two boilers were being brought
into commission, to be used on the same

steam line, the pressure in one could rise
to the bursting point while that in the
other was 135 pounds, as shown by the
steam gage?

Were the stop valves both

closed tight? Why were not the two boil
ers in. communication with each other so
that the pressure would have been the
same in both?
If the ﬁndings of the court are correct,

it looks as if the explosion was “up to"
the engineering department of the Navy
and as if a general overhauling Of condi

Go over the exhaust cud of the sys
fully for I pound loss in the exhaust is as
important as 3 pounds in the live steam.
Study expansion and compression curves
for possible valve leakage. Get the clear
ances of engines by measurement or from
the makers.

Lay out the hyperbolic curve

and see how close the engine is hitting it.
Compute the steam consumption as shown
by the diagram and compare this. even if
crudely with the feed water pumped into
the boiler or better. if possible, with the
exhaust condensed from the engine. Com
pare these results with like data from other

tions and men would be necessary to pro

plants. By the time this is done either
something worth remedying will have been

tect Uncle Sam from liability to have his
million dollar ships blown to smithercens

discovered or the engineer will have the
satisfaction of knowing that his plant is in

at any moment without the formality of a

about as good shape as it need be.
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ELEVENTH ANNUAL CONVENTION
OF THE OHIO ELECTRIC LIGHT
ASSOCIATION.
Taken altogether, the eleventh annual
meeting of the Ohio Electric Light Asso
ciation, held at Hotel Victory, Put-in-Bay
Island, Lake Erie, 0., August 16 to :8, was

the best in the history of the association.
President M.
Turner, of the Cleve
land Elec. Ill. Co., in his annual address,

after referring brieﬂy to the present rate
regulation agitation in some of its phases,
recommended

that

a

committee

be

ap—

pointed to investigate this and the subject
of cost determination. He further recom
mended a committee to investigate the best
styles of records in use by different com
panies, with especial reference to the avail
ability of such records for the use of small—
er companies, and the promotion of uni
formity in records. The recommendations
were concurred in by the convention, and
the committees suggested authorized.
J. A. Bendure, of the Lima & Toledo

ENGINEER.

mittent service, the frequent starting and
stopping of the motor will affect the light—
ing unless an excessively large transformer
is used. Mr. Cole considered that sim
plicity rather than cost should be the con
trolling feature and stated that the series
alternating-current motor would solve the
problem of elevator work and the com
pensated series type that of railway and
train service.
In a paper on Electric Motor Applica—
tion, I. H. Klinck of the Westinghouse
Electric & Mfg. Co. emphasized the fact
that a motor must be adapted to the char
acteristics of the machine which it is to
drive and must be of ample size.

The use of voltage regulators was dis
cussed by W. E. Richards of Toledo, Ohio.
He advocated the use of such reg:lator

wherever electricity is used for lighting.
The smaller the plant the greater the need
for automatic control, as the switchboard

attendants have less time to look after the
steadiness of the voltage. Especially im

Traction Co., presented a paper on the

portant

waste

lighting machinery is operating from a
source of power which supplies power

products

of

a

central

station,

in

which be advocated the utilization of all
byproducts in order to increase proﬁts and
make it possible to keep down the price
charged for current. He suggested that a
combination

plant

arranged

to

run

the

engines condensing in the summer and non
condensiug through the heating months
was advisable. Experience has demon
strated that on this basis a revenue from
the sale of steam can be secured at least
equal to the cost of fuel used at the power
plant.

In the discussion, the question came up
as to the advisability of hot water or steam
for district heating. and the hot water
seemed to have the greater number of ad
vocates. Exhaust steam for district heat—
ing was shown to be as proﬁtable for street
railroad plants as for light and commercial
power plants.
'
H. L. \Vallau, of the Cleveland Electric
Illuminating Co., presented a paper on the
use of barriers on alternating‘current switch
boards for less than 4,000 volts. He brieﬂy
pointed out some of the advantages and
described in detail the method of applica
tion, recommending soapstone as the best
material. Some other central station men
questioned the use of soapstone as being
too soft to stand up under the careless
handling of employes.
Mercury Arc Rectiﬁers, a paper by P.
D. \Vagoner of the General Electric Co.
was read by R. E. Russell. This rectiﬁer
makes possible the operation of a direct
current are lamp from the constant current

transformer, as has been proved by sys—
tems already installed. Among the advan
tages of the rectiﬁer brought out in discus
sion were the small ﬂoor space occupied
and the eﬂiciency, which was found to be
from 60 to 65 per cent.
Two papers were presented on the alter
nating-current motor, one by E. H. Beil,

of the Consolidated Gas & Electric Co.,
Youngstown, the other by G. P. Cole, of
the Wagner Electric & Mfg. Co., Mr. Beil
stating that the use of alternating current
motors has increased largely within the
past few years, that the cost compares
favorably with direct-current motors, but
that each has its advantages. For inter

is

such

automatic control

when

59!
and the disturbances on lighting circuits
caused by the single-phase motor. This
disturbance was stated to be practically
nothing when the matter was handled with
the use of the storage battery and the
motor-dynamo charging set.
Mr. Cole,
while admitting the value of this arrange—
ment for small powers, thought that for
over 10-horsep0wer the single-phase eleva
tor motor would l)e found desirable.

The single-phase constant speed motor
has also given splendid satisfaction in
connection with pumping service in Cali
fornia for irrigating ﬁelds where pumps
have to be located near the point of de-v
livery, perhaps several miles from the
pou'Er station. It is customary to install
the pump with single-phase motor coupled
to it close by, switches being placed in the
power station.
If anything happens to
open the circuit, the brushes return to the
starting position, so that all that is neces
sary in order to start up again is to throw
in a switch at the power station, when the
motor, perhaps a mile or so away, will
start up of its own accord.
In a paper by H. C. Ayers, of Green

circuits, railway systems, etc.

ville, Ohio, the question of meter rates

.In the discussion of the foregoing pa
ners, Mr. Phillips, of Sanderson 8: Porter,
New York, thought it should be acknowl—
edged that all alternating-current motors
create more or less disturbance in the light
ing service at times of starting, and the
aim of the station manager should be to so
lay out a proposed installation as to pro
duce the minimum amount of drop. He
can frequently design an installation so as

versus ﬂat rates was taken up and a com—
bination charge advocated, this consisting
of a ﬁxed charge to cover rent and de
preciation of the installation, and a meter
charge for energy consumed. In connec
tion with this paper a collaboration by a
number of authors on methods of getting
new business and retaining old business

to have the motor start without load, or at
best, with part load.

Friday morning a paper on Line Con
struction was read by B. L. Chase, of C0—

All alternating-current generators for
supplying combined light and power serv
ice should necessarily be equipped with au
tomatic voltage regulators, in order to
maintain constant potential at the lighting
centers of distribution; and in nearly every
case the motors should be provided with

ing of all high-tension lines above telephone,
telegraph or other wires, and the use of
wood poles set 44 to the mile and having
hard pine cross arms bolted into gains cut
in the pole. Circuits should be so arranged

separate transformers, and on large power

installations separate power circuits should
be run from the station direct to the motor.
Discussing

other

papers

Mr.

Phillips

said that the electric elevator and printing
press proposition, in which there is con
tinual starting and stopping, is a serious
problem. In one instance his company had
refused the business of a single-phase ele
vator motor rather than incur the disturb

ance to lights on the circuit which would
have been caused. The ﬁnal decision was
to install a direct-current elevator run from
a storage battery, the battery being charged
by a motor-dynamo equipment driven from
the alternating-current circuit. The motor- I
dynamo was used rather than the mercury
arc rectiﬁer because it could be driven
from the Ito-volt lighting circuit and be
cause although the motor dynamo was in
efﬁcient in this- small size (2-horsepower)
the total cost of the power was very low.

It was found desirable to equip the direct
current generator with a starting rheostat
so that the motor-dynamo set could be
started from the direct-current side and
brought up to about 90 per cent of full
speed before being connected to the alter
nating-current mains.
Several speakers discussed the question
of single-phase versus polyphase motors

was taken up and also the report of the

committee on cost determination.

lumbus.

The author advocated the carry—

that sections can be cut out when necessary

by means of oil switches on the poles.
On the subject of reviving from electric
shock, A. R. Noble, of Cleveland, reported
the results of experiments made by Drs.
G. W. Crile and J. I. R. McLeod.
It was shown that an important factor
in a fatal electric shock is the action of
the current upon the heart itself, and that
unless a relatively large part of the cur
rent passing through the body traverses the
heart, the shock may not prove fatal. From
this

the

writer

concluded that, if some

method can be devised for diverting the
greater portion of the current around the
heart, the number of deaths from electric
shock will be greatly lessened, perhaps al~
most eliminated. He added that it is possi
ble that this may be accomplished by means
of a light metallic gauze jacket to be worn
next to skin, or by a system of metallic
bracelets worn around the upper arms and
connected by means of ﬂexible conductors
to a belt of some similar material worn
around the waist or some part of the
body below the heart.
Practical Suggestions on the Wiring of
Residences, by J. Kermode, of Cleveland,

was a paper advocating bringing before pos
sible customers plans for lighting houses
and of methods of using current. In the
discussion, the wiring of residences for
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electric cooking and heating devices was
advocated and attention called to the fact
that larger wiring is needed than for a
lighting system.
Reports of committees were received
and acted upon, the reports all being ac
cepted in the usual routine form. The
nominating committee reported as fol
lows:

THE MABBS ELECTRIC ELEVATOR.
N THE electric elevator ﬁeld, a most

President, F. E. Valentine, Piqua, O.;
vice president, W. E. Russell, Massillon,
0.; secretary-treasurer,
D.
L.
Gaskill,

novel and successful machine has re
cently been brought out by John W.
Mabbs of Chicago. The idea of the de
vice was conceived and patented in 1900,
and an elevator of this kind was installed
in the Chicago Board of Trade Building,
where it has been in operation for nearly
3 years.
It gave such good service that a petition
signed by all the tenants in the building

Greenville, O.

was presented to the directors of the Board

The list of ofﬁcers as reported was
elected by a single ballot cast by the sec
retary.
In a paper on Tests of the Tantalum

of Trade, requesting that
the elevators now in the
building be replaced by

Lamp, Prof. William Ambler, of Cleveland,

vator question was there

stated that his results showed that there
will be a saving by the use of this lamp

upon referred to the Real

only when the cost of energy is 5 cents

a kilowatt-hour or over. The difﬁculty
with the lamp was stated to be the high
cost of manufacturing the ﬁlaments at the
present time. This paper was discussed
in connection with one on the Utility of the
Nernst Lamp by E. R. Roberts, of Pitts
burg. The advantages of the Nernst lamp
in point of efﬁciency and of high power
factor over the ordinary arc lamp were
stated and the help which the Nernst lamp
gives to the central station manager in
increasing his business was emphasized. In
the discussion on this paper Mr. Ryan, of
the General Electric Co., questioned the
statements in regard to the efficiency and
candlepower of the Nernst lamp as com
pared with the arc, but agreed that the
Nernst lamp as compared with the gas arc
lamp had a distinct advantage. The state
ment of the efﬁciency of Nernst lamps as
compared with the ordinary incandescents
was particularly questioned.
On Friday evening, W. D’A. Ryan of
the General Electric Co. gave an illus
trated lecture on Illumination Engineering.
This was a general treatment of the sub
ject of light and color with a number of
interesting color experiments bearing on
the lighting of large areas.
As entertainment

was

provided

on

Tuesday evening, a reception to delegates

meters,

lamps, transformers, and heating

and cooking apparatus were displayed.
Systems of meter records. bills and
accounts were shown by the Library Bureau
and the arc burst clusters by the Benjamin

Co. Ft. Wayne Electric \Norks made a
special exhibit of its prepayment integrating
wattmetcr.

half the height of the building.
runs

in

guides which

are

on

The motor
the

inner

faces of the cast-iron columns. The cur
rent is carried to the motor by means of
two copper lined channels, mounted on
porcelain blocks located on the columns be

haustive tests made by

neers, who now spends

most of his time in su
pervising the present cle
vators, while the Mabbs

elevator takes very little
supervision."
Upon these recommendations. the Mabbs
elevator was adopted by unanimous vote
of the board on April 11, 1905.

In Fig. I is shown the general arrange
etc. The novel feature of this machine is
that the motor takes the place of the ordi

facturing Co. The Westinghouse and Gen
eral Electric Companies had parlors on the
ground ﬂoor of Hotel Victory, in which

feet to every foot the motor travels, con
sequently, the motor hatchway extends only

prominent electrical and
mechanical engineers-—
which extended over a
period of nearly 6 months
—this Committee report
ed that by adopting the
Mabbs elevator they es
timated there would be a
saving in current con
sumption and repairs of
$629 a year an elevator,
which on the four eleva
tors would amount to
over $2,500 a year.
This.committee report
also states that “there
would be a considerable
saving in the time of one
of our electrical engi—

day morning, for the ladies, a trolley ride
around the island and a visit to the caves.
On the various afternoons, bathing parties
and athletic sports. On Wednesday even
ing a ball in the Hotel Victory, on Thurs

Bureau, and the Benjamin Electric Manu

car.
By this arrangement the car travels 2

Estate Committee of the
Board of Trade for in
vestigation, and after ex

ment of the machine, car, cables, buffers,

morning and afternoon a trip to Cedar
Point for the ladies. After the lecture on
Friday evening a banquet was served.
Exhibits were made at the convention
by the Westinghouse Companies, the Gen
eral Electric Co., the H. \Vayne Electric
\Vorks, the Nernst Lamp Co. the Library

la the building, whence they pass down
around the motor sheave, up over a sheave
in the attic and then down to the elevator

Mabbs machines. The ele

and guests, with band concert. On \Vednes—

day evening a boat rid-c. and on Friday
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nary counterweight. as installed in other
elevators, traveling up and down two ver—

tical cast-iron columns by means of four
pinions, which engage four racks mounted
upon the outer faces of two cast-iron cola
umns. The pinions referred to are mount
ed upon the outer ends of two horizontal

shafts.

In the center of each of these

shafts is mounted a worm wheel, and be

tween these worm wheels is a worm
mounted on a vertical armature shaft,
which shaft is rotated by a specially de
signed motor. As the armature revolves,
the worm turns the horizontal shafts and
pinions by means of the worm wheels,
causing the motor to ascend or descend ac—
cording to the direction in which the arma
ture is revolved. As the motor ascends,
the car descends, and vice-versa.

Instead of being rigidly attached to the
cables, the motor hangs by sheave wheels
in a bight which is formed by attaching
one set of ends of the cables to an I beam

\

FIG.

I.

GENERAL

ARRANGEMENT

OF

MABBS

ELECTRIC ELEVATOR.

tween the motor guides and the racks, cur
rent being taken from these channels by
means of brushes mounted on the motor
frame, which are illustrated and more fully
described later. At the upper and lower
ends of the travel of the motor are lo
cated air buffers, which form an absolute

mechanical stop for the motor.
Figure 2 shows two different elevations

SEPTEMBER 1, i905.
and half sections of the machine. These
two views are taken at right angles to each
other. Fig. 3 shows a plan, and three dif
ferent horizontal sections of the machine,

each quarter of the cut being a different
section, the location of which is shown by

lines on the elevation. By referring to
these different cuts and their lettering, it
will be seen that A is the motor frame
and ﬁeld ring which is of cast steel. It is
four pole, and on these four poles are
three ﬁeld windings, one a light series
winding, which is used only in starting
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with compression grease cups, are, prac
tically, the only two points on this machine
which require any attention as far as lubri
cation is concerned, and these only occa
sionally.
00 are the trolley brushes illustrated
in detail in Figs. 5 and 6.
Q is a roller bearing which takes the
thrust of the armature shaft in both direc
tions. RR are the guide shoes for the

when

disconnected,

allows the

armature

and shaft to revolve without moving the
worm or gearing, thus permitting the ma
chine to remain in the basement where it is
convenient to do any work on the com
mutator, such as sand papering, or turning

it off. Arrangement is made whereby this
can be easily and quickly done without re
moving the armature from the machine.
W, the gear case, is really the housing
for the moving or working parts of the

motor, four in number, which work in the

I
’I

the motor, and is cut out entirely when

the motor has attained its ﬁrst speed. The
second is an auxiliary shunt winding; this
is cut out in steps gradually weakening the
ﬁeld until, when this winding is entirely
cut out, the motor is running as a plain
shunt motor, and at full speed of between
900 and 1,000 revolutions a minute.
This motor frame also forms the con
necting link between the upper and lower
parts of the machine.
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B is the armature, which is of the iron

clad type, the laminations being mounted
directly upon the vertical armature shaft.
Every precaution is taken to protect and '
insulate the windings and make them in
destructible.
C is the commutator, which is of un
usual size, giving an abundance of brush
and wearing surface, insuring nonsparking
and little wear.
D is a forged steel worm, with which

great care is taken in the cutting and ﬁt
ting to insure
perfect and smooth
operation.
The worm is not keyed to
the shaft, but is really a sleeve on the
shaft. It is phosphor bronze lined, the up
per part forming a part of the coupling T,
which drives it.
E E are the worm wheels, with phosphor
bronze rims and cast-steel hubs and spiders,
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the rims being mounted upon the steel
spiders in such a manner as to prevent any
of the parts ever getting loose. These
worm wheels are pressed on and keyed to

the horizontal shafts FF, which run in
phosphor bronze bearings, and are auto
matically ﬂooded with oil by the rotation
of the worm wheels in the gear case. On
each end of these horizontal shafts is a
pinion marked G, which engages with one
of the vertical racks to give motion to the
elevator.
H is the truss frame which connects the
idler sheave I with the motor frame
marked A, by means of the shaft 1. The
idler, although it has an unusually large
and long bearing, is phosphor bronze lined,
this bushing being removable whenever the
wear requires it. The shaft 1 is also pro
vided with a steel sleeve, which can be
turned over, and then replaced when it is

necessary from wear. All parts are de
signed with a large factor of safety.
K, the brake pulley, which is ribbed to
more quickly dissipate the heat, is mounted
on the upper end of the armature shaft.
The brake shoes which grip this pulley are
held off by the action of the powerful sole
noid L, and are applied by the means of
the spring M whenever the current is shut
off by the operator, or by accident.
N, the upper bearing for the armature
shaft, is babbit lined and is lubricated by
a compression grease cup. This bearing
and the sheave I. whith is also provided

FIG.

2.

VERTICAL

HALF

ELEVATIONS

AND

HALF SECTIONS OF MABBS

ELEVATOR.

guides marked U, which form part of the

machine; it is made of cast iron, oil tight,

main columns.

and contains the four bearings for hori
zontal shafts, the lower armature bearing,

S, the armature shaft ex

tends vertically through the machine, and
upon it are mounted the brake pulley, the
armature, and the worm.

Of the coupling T one-half is formed by
the spider or sleeve of the armature and
is keyed rigidly to the shaft, and drives
the worm 'which forms the other half of'
the coupling by means of four bolts and
two keys. By this design the coupling,

the worm, the worm wheels, and the roller

thrust. It is filled with oil to a point just
below the horizontal shafts, which insures
perfect lubrication for all these parts, with
out any attention. In the case of the ma
chine at the Board of Trade, these parts

have received no attention as far as lubri
cation is concerned for over 2% years, nor
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has the oil been changed in that time.
Steel cut racks are bolted to the outer
faces of the columns and form a con
tinuous rack the entire length of the struc
ture, up and down which the four pinions
work. After 3 years’ service these racks
show no perceptible wear, and are evidently
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ings on the trolley bracket, an arrange—
ment which allows the brush holders free
movement sideways and upon their axes.
The movement in and out is taken care

of by the brushes ii, which are free to
move, and are forced against the trolleys

by springs jj, which ﬁt into sockets on

good for a lifetime.
Cast-iron columns ZZ, Fig. 4, support
the racks, and form the guides for the

This elevator, as designed, is practical

for a height of 600 feet, and can be in
creased to any desired height. For build
ings that are built with the intention of
increasing their height in the future, the
travel can be increased at triﬂing cost, and
without interruption of business.
Running at high speed, the elevator

motor and the structure up and down which

the motor operates. These columns are of
I beam section heavily ribbed both verti
cally and horizontally, the two vertical ribs
on the inner faces forming the guides for
the motor. These beams are made in
lengths of 12 feet and are bolted and dow
eled together to insure perfect alignment.
These columns are designed with sufﬁcient
strength to operate an elevator in a build
ing of over‘6oo feet in height, and are

starts and stops in a short distance with

out the slightest shock or jump to the car,
even when reversed at full speed. nor does

it produce the disagreeable sensation which
in other types of elevators, even at ordi

nary speed, is pronounced and objection
able.
The controller used is of the M type,
manufactured by I. L. Schureman Co. It
is controlled from a hand switch in the

mounted upon a very heavy base, as shown

in Fig. 4, which also supports the lower
buffer. This buffer, which is practically
an air cushion is an absolute mechanical
stop, making it impossible for the machine

car, from which the operator can obtain

to overrun its proper travel, and pull the

car into the overhead work.
At the top of the structure are two smaller

FIG. 4.

BASE SUPPORTING VERTICAL COLUMNS
AND LO\VER BUFFER.

buffers, which prevent the machine over

running in that direction and dropping the

the brushes and against bearers on a sta

car into the basement; these are shown in

tionary rod 12. There are eight brushes in
each holder, each having over I square
inch of contact surface. The advantage of
this large surface has been proven, as,
after 3 years of service and passing over
the entire length of the trolley rails over

Fig. 2. These buffers consist of steel cyl
inders a, which are driven over the pistons
0, thereby compressing the air contained

in the cylinders, and forming an elastic
cushion sufﬁcient to stop the momentum of
the machine traveling at a speed of 600
feet a minute, plus double the power of

the motor, thus being able to take care
of the machine in case the controller and

The average current consumption of this
elevator for a period of 2 years, running
at a speed of 576 feet a minute on ex
press service, stopping at 5 out of 9 ﬂoors,
was 3.43 kilowatts a car-mile, while other
electrical elevators, running at from 175
to 350 feet a minute, take all the way from
5 to IO kilowatts a car-mile.

560,000 times, there is not a burned spot
on the rails.

The trolley rails consist of small steel
channels 11, Fig. 6, and lined with a copper
bar m. The steel channels and copper bars

any one of three speeds. If the switch
lever is moved to the extreme right or left
position, the car is gradually but quickly
brought to its highest speed. \Vhen the
operator moves the lever back toward the
center position, two sections of resistance

in the circuit of the shunt ﬁelds are consec
utively short circuited, thereby reducing the
speed of the car to normal. Next the main
line circuit is opened and the armature is
short circuited through a bank of resist
ance. The speed of the motor is thereby
reduced to a minimum, but the car will

still move slowly along until the car switch

break joints, and both act as conductors.

The channels are supported on porcelain
blocks V, which, in turn, are bolted to the

columns :: s a leather washer 0 being placed
between the porcelain and the iron to avoid
danger of breakage.
This machine is provided with a simple
and effectual slack cable device, which is

shown in Fig. 2, mounted in the oil pan
under the sheave I.

It consists of a roller,

placed so as to just clear the sheave.

If

the cables should become slackened, they
would come against this roller, which, as
it moved back, would transmit its motion

,_ ,\

.

to the arm g, which closes a circuit through

r,

two contacts rr, which would trip the main
circuit breaker, cutting the current oﬁ‘ the

sec s'r'

machine, and setting the brake instantly.
FIG. 3.

SECTIONAL PLAN VIEWS OF THE ELE

For
this
elevator,
the
advantages
claimed are: Absolute safety, a claim en

VATOR MACHINE AT DIFFERENT PLANES.

all usual automatics should fail.
The
springs b, which are outside of the air
cylinders, are to return the cylinders to
their normal position; at the same time
they act as part of the retarding force. The
pistons are provided with piston rings d,
after the manner of a steam engine.
Figures 5 and 6 show in detail the
trolleys and trolley brushes; g is the bracket
which carries the brush holders; it is
mounted on the ﬁeld frame, and over
hangs sufﬁciently to bring the brushes in
contact

with

the

trolley

channels.

The

trolley brush holders are supported by
trunnions c, which work in insulated bear

dorsed by the inspectors of the leading
casualty insurance companies. This claim
is based on the absence of counterweights,
the absolute mechanical stops at both ends
of the travel, a simple and reliable auto
matic stop at each end of the travel, which
shuts oFf the controller; an emergency
stop, by means of which the operator can
shut of? current from both controllers and
machine by closing a switch, a factor of
safety, with the same number of cables,
one-third greater than in the usual coun

terweighted machine.
As a second advantage, is claimed the

reduction of friction to a minimum by the
elimination of multiplying sheaves and in
termediates, thus economizing power.

no. 5.

DETAILS OF BRUSH HOLDER AND
BRACKET.

is moved to the center position, when the
circuit to the brake solenoid is opened
and the brake is set, bringing the car to
a stop. It will thus be seen that with this
arrangement, it is possible to obtain almost
any variation within the limits of speed,
allowing of smooth and easy stops at the

landings and quick acceleration in starting
Multiple magnet switches are used

SEPTEMBER 1, 1905.
throughout in the construction of this con
troller, special attention being called to the
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scribed, also connects with this tripping coil,
as do the limit switches, which are so lo

fact that all contacts are vertical, thereby

cated in the motor hatchway as to trip the

preventing the accumulation of dust. A
double<pole magnet switch equipped with
carbon and copper contacts is used to make

circuit breaker just before the motor comes

EQUIPMENT FOR A 200 HORSEPOWER
PLANT.
BY

and break the main line circuit, blow-out

in contact with the buffers, in case the
operator and the automatics fail to stop the
car at the upper and lower ﬂoors. The

magnets being used tq prevent all arcing.
The reversal of the direction of travel is
obtained by means of two double-pole inter—
locking magnet switches controlling the
supply of current to the armature.
The

H.

S.

BURROUGHS.

OT long since a correspondent asked
some questions concerning the
equipment for a zoo-horsepower
electric plant which are rather too general
to permit of speciﬁc answers. Such prob‘
lems require individual consideration for
N

their accurate

solution,

since a complete

knowledge of all conditions must be had
before a thoroughly intelligent design can

armature resistance is short circuited by
means of a series of single-pole magnet
switches mounted on the bottom of the

he made.

\Vhen equipping a private lighting and
power plant which will furnish public light
ing also, there arises ﬁrst the question of
steam or electric equipment for the local
power. Speaking in a general way, we ﬁnd
that a plant will lie between the following
extremes:

controller panel. These switches are con
trolled by a master solenoid, shown in the
upper right-hand corner of the panel.

Each switch drops out as its successor is
pulled in until only the last of the series
remains closed.

The motor used is of the \Varuer wound
type, in which the series winding is con

I.

Machinery

concentrated

and

I'lll‘l

ning steadily.
2. Machinery much scattered and op
erating irregularly.

nected as a shunt across the entire bank
of armature resistance.
It will thus be
noticed that, as this resistance is cut out,

For the ﬁrst case, shafting driven by

the series winding will be gradually short
circuited.
‘
Small single-pole magnet switches are
also used in connection with the speeding

a simple Corliss engine will give the best
results for a moderate sized plant. A con
denser can be proﬁtably added if coal is
very dear and there is considerable demand

resistance and to operate the electric brake.
for power.

For very large plants the en

gine should be a compound. The extra
cost of generator, switchboard and motors
for such a plant would not be balanced by
the saving in friction losses and belt slip
page. For lighting the building the sim
plest method would be to belt a single gen
erator to a countershaft.
In the second instance it is safe to say
that the most economical method will be
to employ electric power as well as light
ing. Long belt drives would not be feas
-ible and the use of separate small engines
for the different buildings or departments

FIG. 7.

SCHUREMAN

ELEVATOR

CONTROLLER.

automatic switches are also located in the
motor hatchway and are connected directly
to the controller in such a manner as to
automatically perform the same duties as
an operator using the car switch.

A dupli

cate operating switch is mounted on the
back of the panel, so that the car can be

operated from the controller.
“0—

NOT 1.0m; SINCE ten existing stalls in

would mean a much greater consumption
of steam and loss of steam by condensation
in the steam pipes. The question of sub
division of power then comes in, and this
is one which must be worked out for each

case. Many installations of both group
driving and individual equipments are in
successful operation; in the latter case
motors may be but a small fraction of a
horsepower and yet give good'results in
spite of their low efﬁciency. Cost is not
the only factor entering into such a ques
tion, since convenience or ease of opera
tion, better light resulting from absence of
belting, greater cleanliness, all bring about

the roundhouse of the N. Y., O. and W. R.

no. 6.

TROLLEY RAILS AND SUPPORT.

An overload circuit breaker is used in
connection with this controller, an extra

contact being provided to open the control
circuit in the event of the main circuit
being opened at this point. In addition to
this feature, the circuit breaker is provided
with a tripping solenoid, the circuit of
which can be closed from a push button in

R., at Middletown, N. Y., were equipped
by the B. F. Sturtevant Co., of Boston,
Mass, with a system of heating and ven
tilation particularly designed to rapidly re
move the snow and ice from the running
gear of the locomotives during the winter

better results, the value of which it is dif

season.

portion between light and power require
ments will determine the need of subdivi
sion of the generating units. It is often ad

This

house

has recently been

doubled in size, making twenty stalls in
all, with nearly three-quarters of a million
cubic feet of space. It is stated that dur
ing the past
was from 5
gines could
two hours,

winter, when the thermometer
to 20 degrees below zero, en
be thawed out in from one to
although
completely covered

with snow.

In the old roundhouse which

the car, so that the operator at all times

this superseded, and in which the pits were

can cut the current oﬁr from both the con

equipped with steam pipes, it required from
ﬁve to six hours to accomplish the same

troller and motor.
The slack-cable device, heretofore de

result

ﬁcult to predict in dollars and cents. Sub~
division acts as insurance against loss from
shut-down and this applies to the generat
ing end of the plant as well.
The hours of operation, the relative pro

visable to have one small set for periods

of light load or at night when there is
need of a small amount of work running
overtime. This small unit should be a
simple high speed engine and for compact
ness and general reliability should be of
the direct connected type. Although the
ﬁrst cost of such direct connected sets is
higher, they are steadily displacing the
belted type.
Under some conditions it
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may be most economical to install a gas
engine for this small unit. If much steam
is needed for heating purposes, the main
engine or engines can be simple high speed.
The high speed engine requires the least
ﬂoor space, gives the closest regulation
and is the least complicated. If the engine
equipment is not used at full load for the
greater part of the time, it would not pay
to have an expensive installation of com
pound engines lying idle or unproductive
for a large part of the time.

For steady

work a saving will be obtained by com
pounding which will result in a decrease
of perhaps 20 per cent in the steam con

sumption. A compound noncondensing en
gine is not advisable where the load ﬂuctu
ates considerably, since at light load the
low pressure cylinder will act as a drag

on the high pressure end.
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nomical cutoff. Simple engines can be run
at pressures of 80 to 100 pounds. If the
engine is compound it should have a pres

sure of 120 to 150 pounds for noncondens
ing work and 105 to 135 for condensing.
This selection of compound engines implies
that the coal is dear, little steam is needed
for heating, load is steady if a noncondens
ing plant is used, and attendance is high
class.
So far, the point of outside supply has
not been touched. In the ﬁrst case con
sidered, it might suﬂice to have an alterna
tor large enough to take the peaks of both
inside and outside lighting loads. This im
plies that the engine running the counter

shaft is correspondingly large and that at
times of light load it will be running at a
very uneconomical point. The regulation

Such a discussion can serve only as a
suggestion of the points to be considered
in an investigation of this character. The
selection of a system that will give the
greatest economy for the most reasonable
ﬁrst cost, is not to be made without a care

ful study of all the points that can have
a bearing on the matter.

THE WETZEL MECHANICAL STOKER.
0 BE satisfactory, a mechanical stoker
should have six prime essentials:
Large excess capacity, economy, dur
ability, smokelessnes, and simplicity of con
struction and operation. The stoker should
be able to develop 50 to 65 per cent beyond
its rating, and with practically smokeless

T

combustion.

Of

course,

to

secure

the

Back pressure

becomes much more important in the case

of such engines since it now acts on an
area of 3 or 4 times that on which the
initial pressure acts. Another saving of
approximately 15 per cent will be gained
by running condensing.
For direct connected units the high
speed engine has the advantage of requir
ing a smaller generator than would be the
case if a Corliss engine were used. That
type of Corliss engine in which there is a
positive valve cutoff permits speeds con
siderably in excess of the dashpot type, but
even in this case there is quite a difference
in speed. For example a 100 K. W. high
speed set will run at 250 to 260 revolu

tions per minute while the same size Cor
liss engine with positive release will run
at 150 revolutions per minute. This makes
a large increase in the cost of the gen
erator as well as the engine.

A very good

speed is obtained in the case of four-valve
high speed engines which can be operated
at 210 to 225 revolutions per minute and
these engines give good economy. The
following table gives approximate amounts
of steam consumption for different types:
It will be seen that the compound high
speed engines do not require very much
more steam than the Corliss; for the sizes

under consideration the extra cost of en—
gine and low speed generator may not be
warranted by the saving in fuel. For sizes
above 150 horsepower it is usually prefer
able to select a compound engine. The de
termination of cylinder sizes must be made
for each

special case since there can be

no general rule to give the greatest econ
omy

of

steam.

For

example,

the

best

ENGINE TYPES AND STEAM CONSUMPTION
r‘res34
56
Full
TYPE

snre

lead

load

load

lbs.

lbs.

lbs.

lbs.

Simple high speed..
Simple Corliss . . . . .
Comp. high speed. ..

100
1(1)
125

42
38
33

35
82
27

30
27
2‘;

Comp. Corliss . . . . . ..
CONDENSING

125

I!)

25

21

Simple Corliss .. ..
Comp. high speed ..
Comp. Corliss.

80
1(1)
100

37
80
27

29
24
21

23
19
18

economy is obtained, theoretically, by ex
panding the steam to the outside back pres
sure; since condensing engines work at a
lower mean effective pressure than non
condensing, it follows that the cylinder
diameter should be larger if the engine is
run condensing.

A mean must be obtained

between this larger and more costly engine
and a smaller one working at a less eco

FIG.

I.

GENERAL ARRANGEMENT 0F WETZEL STOKER APPLIED TO A BABCOCK AND
\\']l.COX

will not be as good as in a high speed en
gine and the slipping of belts will bring
the plant still further from ﬁrst-class opera
tion.
The method of employing an entire elec~
tric equipment offers the best solution. Here
another problem arises; should a combina—
tion of direct and alternating current be
employed?

If the territory to be supplied

with lights is extended over a large area,
a high tension alternating current system
will be required. If the motors are to be
run on this same system, they must be al
ternating current also and will require
transformers. It must then be decided
whether single or polyphase working is to
be used. If no speed changes are required,
if the motors can be started light and do
not need to be stopped frequently, then a

single phase motor will sufﬁce.
Induction motors start more easily am'
are not liable to get out of synchronism.
In either of these cases the machines are
supposed to be driven in groups. Where
frequent starting and stopping of individ
ual motors are necessary, the direct current

system will be the best. In this case there
should be a generating set for the motor
load and preferably two alternating sets for
the lights. The various circuits will be con
trolled at different panels of the same
switchboard.

BOILER.

smokeless combustion means the intelli
gent use of the stoker and damper as well

as proper construction of the stoker. By
knowing the amount of coal per square
foot of grate surface that can be proﬁtably
burned with the draft at his command, an

engineer can determine how far his boiler
may be forced, and by the temperature of
the escaping gases can gage the amount of
ﬁre which he needs to carry. In the Wet—
zel stoker, a cast-iron front is arranged
with a coal hopper, as shown in Fig. I, and
this front also carries the driving mechan
ism and regulators. On the inside a frame
is placed, upon which are assembled the
coking grate, main grate and dumping grate,
so arranged as to provide a large propor
tion of air space in the coking grate, less
in the main grate, and a still smaller pro
portion in the dumping grate, the three
sections being inclined downward through
out their entire surfaces. By such con—
struction, it is easy to keep all grates
covered with fuel or ash without handling
of the coal, and the amount of air ad

mitted to the fuel is duly proportioned to
the state of its combustion.
Coal is let into the hopper of this stoker
by any system of conveying machinery and
pipes, or by hand and from the hopper is
automatically pushed to the dead and cok
ing plate, where the volatile gases are
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driven off and mixed with hot air admitted
THE STORAGE BATTERY—VI.
through the perforated tile of the combus
BY H. L. sraouc.
tion chamber.
After coking, the coal
NOTHER
method of using a battery
travels slowly down the inclined main grate
A and one which is frequently em
toward the dumping grate.
The speed of
ployed, especially in railway work,
the pusher which forces the coal upon the
is that of a battery “ﬂoating on the line.”
coking grate and likewise the shake of the
When this method is adopted, a battery of
main grate can be adjusted to run slow or
suitable capacity in amperes and having
fast, according to the amount of ash in
the proper number of cells to supply the
the coal and rate of combustion.
required voltage is connected across the
Motion is given to the stoker by a small
engine at the side direct-connected to a re ' line usually at some distance from the gen
erating station, or at a point where there
ducing worm gear, one engine usually driv
is considerable fluctuation in the voltage,
ing two of the large-size stokers.
the battery depends on the fluctuations for
Figure 2 shows the rear view of a 250
its operation. More properly, it takes up
horsepower stoker, of which six were fur
the line ﬂuctuations and acts as a reserve
nished in the installation. These are shown
for heavy load periods, this being the ob
as assembled in the shops before shipment.
ject of such an installation.
It will be noticed that in this stoker
In the case of a railway circuit, the
all mechanism is outside the stoker front,
positive lead of the battery is connected to
so that it is never affected by the heat of
the trolley wire feeder, and the negative
the furnace, and that all parts are of large
lead is connected to the rails. Now if the
size, to give ample strength. The dump
line voltage is higher than the battery volt
ing grate at the bottom is so arranged as
age, the battery will charge, and at a rate
to discharge the ash and clinker without
depending on the electromotive force of
disturbing the other sections, so that the
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About midway of the line, a 28o-ampere

battery of 252 cells is installed. The high
est voltage obtainable from the battery is
about 504 volts and the lowest 453.6 volts.
If the battery is to be fully charged, prob
ably not less than 630 volts will be re

l

l l l l l' l l'

l|l |l |l il|l|l

CONNECTION OF BATTERY SWITCHES.

quired at the battery, and to get this volt
age the booster will have to be used. The
booster is not connected to the feeder un
til the battery station is reached, where
it is connected to the battery switchboard
and may be switched on to either the bat
tery, the feeder or both together. The bat
tery switchboard is simple, presenting
much the same appearance as the usual

railway generator panel. On each end of
the battery there is a group of ten cells
that may be cut out or in, as desired, by
means of a single—pole, double-throw
switch. They are not strictly end cells, but
are used for a similar purpose, as seen in
the accompanying sketch, which shows the
manner of connecting the switches.
M

IN THE DISCUSSION of artiﬁcial vs. me
chanical draft, to which the B. F. Sturte
vant Co. of Boston, Mass., has contributed
FIG. 2.

REAR VIEW OF STOKER FOR 250-HORSEPU\VER BOILER.

process of combustion is never interrupted.
To insure the complete combustion of

the line.

the volatile matter, thus preventing smoke,

it has fallen slightly below the battery
voltage, the battery will begin discharging
and tend to prevent a further drop. So
it is a case of give and take between the
battery and the line, the battery almost
constantly varying between charge and dis
charge and at various rates.
As a further illustration of this system,
the following example may be of interest:
A railway line about 17 miles long has
its power house near one end. At the
power house is a booster, which may be

a coking arch of firebrick is built across the
furnace at the upper part of the grate, thus
forming a reverberatory furnace, which
thoroughly mixes the hot air and the vola
tile gases.
For this stoker, the makers claim that
it will keep an absolutely clean fire; that
the saving in cost of fuel as compared with
average hand ﬁring will often soon pay for
the stoker equipment, and that the saving
of labor can be reduced to one-fourth, in

large plants, that for an entire hand-ﬁred
plant. The stoker is manufactured by the
Wetzel Mechanical Stoker Co., of Trenton,

N. J.

Likewtse, when a load is thrown

on the line, the voltage will drop, and when

used in connection with the main genera

tors to raise the line voltage. The normal
electromotive force generated is 550 volts.

much in its admirable treatise entitled Me
chanical Draft, there occurs the following
pertinent quotation from W. S. Hutton.
“Artiﬁcial draft can be readily adjusted
to eﬁ‘ect the combustion of different kinds
of fuel at different rates of combustion.
[t permits efﬁcient combustion of fuel
of inferior
quality, and
enables
a
steady supply of steam to be maintained,
independent of climate and weather. It
enables the supply of air to be properly dis
tributed to the fuel in the furnace to effect
economical combustion.
“The supply of air above the fuel can be

readily adjusted to effect combustion of the
gases evolved by the fuel, and the supply
of air below the fuel can be regulated to
effect the combustion of the solid portion
of the fuel, and the movement of the hot
gases can be readily controlled.”

598

THE

SEPTEMBER 1, 1905.

ENGINEER.

PRACTICAL LETTERS.
This departmenl z'sfor the direct exchange of ideas helrueen pradiml men. The mos! (tarp/am: leller is one which giries a suggeshbn
or tells ofan exﬁeriz-nre which will be helpful to {he man In charge of/mcr'er marhinery. Shelihrs for I'l/uslrations are desired when possible.
These need not be skillfully drawn, nor is corral writing rmwssary. Such mal/(rs (an be ﬁxed up in this oﬂire. The editors do not hold
themselves responsible- for [he correctness of slalemenls made or opinions exprnssm' by correspondents in {his de/mr/mmt. 14’: pay for all
accepted lrlfers' in rash.
rnE SAFER TYPE or on. BURNER.
Editor The Engineer:
Much has been said abont, oil as fuel
and burners used for same, yet there is
one point I think is of great importance
which has never come to my notice viz,
concerning a safe burner.
I cannot say that I ever heard of fatal
burning from an explosion of oil burners,
but have heard of many that have been
very painful. I have also noticed that in
almost every instance it was most serious
with a certain type of burner. There are

two types to my knowledge, one the spray
ing type and the other, the atomizing type.
In all serious explosions that have come

to my notice, the spraying type has been
responsible. Only one severe burn due to
the atomizing type has come to my notice.
The question naturally is: Why so many
explosions with the spraying type and so
few with the atomizing type?
Having used both for a considerable
length of time I noted the peculiarities and
ﬁnally tried an experiment. Using both
types under the same conditions and at

the same time, I found that the spraying
type simply divided the oil into ﬁne par
ticles and yet not so ﬁne as to ﬂoat in the
air to any great distance, hence‘falling
within a very small area and soon cover
ing it with considerable oil and condensed
steam. \Vith the other type, the steam di
vided the oil into a very ﬁne spray, in fact
almost a gas and consequently it floated
in the air to a considerable distance. From
this it will be plainly seen how it is that
one is more dangerous than the other. In
the ﬁrst type the oil is sprayed, and if the

with steam blowing into the furnace, he
shut off the steam suddenly and then the
explosion took place.
In conclusion will say that I have no
patent burner that I wish to sell, or even

recommend, but I believe that even the
crudest form of atomizing burner is safer
than the most perfect spraying burner
made. This last remark refers simply to
safety. Economy must be discussed sep
arately as it involves many points, such as
the construction of the burner, furnace,
steam and oil, connections, and proper
draft. This is a good subject for study and

REPAIRING A LARGE CRANK.
Editor The Engineer:
To repair a broken crank on a vertical
engine is not always an easy job. A short
time ago I ﬁnished one of these jobs that
was a success, so I will explain how it was

done, as it may be of some use to others.
One day while my machinist was keying the
brasses of a 3,000-horsepower, four-cylinder
engine, it was found that the crank on the
high-pressure side was cracked half way
across between the shaft and crankpin
shown at D, Fig. I.
These jobs are easy to master after
someone brings out the right idea, and it is
safe to say there is always someone with
just the right idea. The preparations for

the steam itself;
FIG. I.

come

from the furnace doors.

As pre

viously stated, I know of only one serious
explosion with the atomizing type. This
did not injure any of the setting, only burn
ing the engineer and not very much at that.
This was caused by a ﬂush of water from

the oil which at certain intervals put out
the ﬁre. The engineer tried to regulate
it but did not know the cause. When the
furnace had cooled below the ignition point

FURNACE BUILT IN THE CRANK PIT.

screwed up, leaving the strap open a little
to make sure of getting the strap on the
crank after heating it. A hole was drilled
and tapped in the block, B, for a Zé-inch

eyebolt. The strap weighs 1,625 pounds.
We suspended the strap between the
two cranks and even with the crank we in
tended to put it on, then after wrapping
sheet asbestos around the pin and covering
the bottom of the crank pit with sheet as
bestos a wall of ﬁrebrick was laid up to the
top of the pit.

These precautions had to

side of the strap, and at the bottom under

ture rises and the amount of gas increases,

Should that in the furnace ignite, the ex
plosion will be light and so far back in the
furnace that very little, if any, ﬂame would

FIG. 2.

be taken to guard against cracking the bed.
After this we built a brick furnace on either

the ignition point may then be reached and
an explosion results. Shutting off steam is
just as dangerous, in fact one is as bad as
the other.
,
In the atomizing type, the oil is in a
much ﬁner spray, in fact almost, if not

be converted into gas in the furnace proper.

strap block put in place, the bolts put
through and nuts put on. These were

I think that it should be more seriously

ﬁre should go out, the oil is spread over

altogether, as light as

strap was put over the crank pin, and the

dealt with. I presume my statements will
bring forth some-criticism, but none need
fear that I shall be offended. There is
nothing more proﬁtable than an exchange
of ideas.
J. M.

the hot furnace in considerable quantities.
The steam and oil tend to cool the surface
of the furnace below the ignition point.
hence when the oil is shut oﬁ‘, the tempera

hence it passes beyond the hottest parts of
the furnace and much of it goes out
through the stack, leaving very little oil to

The strap is 4 inches thick by 9 inches
wide and the length of crank 30 inches.
The diameter of the crank pin is 16 inches
and the diameter of the shaft 18 inches.
After removing the connecting rod and
boxes, we turned the crank downward so
that the pin was in the crank pit, and the

FACE AND SIDE VIEWS OF THE CRANK.

repairing this crank were not as easy as it

might seem, for in the ﬁrst place a strap
had to be used and had to be made in two
pieces and put on while red hot, or, in
other words, shrunk on; otherwise the job

would have been a failure.
In Fig. I, A represents the crank; D,
crack in crank; C, strap; B, head block of

strap planed to ﬁt the latter. The strap is
held to the block by two r%-inch steel
bolts. The opening in the strap is 3/32 inch
shorter than the length of the crank meas

the strap were placed grate bars to keep the
charcoal from the bottom of the pit and
also to insure a good draft. The ﬁre was
built up about two-thirds of the length of,
the strap, thus enabling us to bring the
heat well up the strap and insuring plenty
of expansion in the broken crank. A stream
of cold water was employed to prevent the
crank expanding, provision having been
made to carry off the water from the pit.
In doing this job I employed two ma
chinists and two helpers, six bags of char_
coal, and the time required was [0 hours.
It took 4 hours to get the proper heat on
the strap, but after we got the strap on the
crank, the nuts

were

set up

with steel

wrenches and driven up hard with 12
pound sledges. The job was a perfect suc
cess and was completed over a year ago,

since which time the engine has been run
ning safe and sound.
To show what a tremendous force the
shrinking of the strap exerted, we had the
strap pulled up as tight as the block would

uring from E to F, Fig. I. The dimensions
of strap are, from E to F, 51 29/32 inches.

allow, so tight, in fact, that you could not

from G to H, 22 inches, I to J, 20 inches.

strap and block; but when the strap had

see daylight through the joint between the
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'cooled I could push my rule ﬁatwise
between the strap and the block. This
means that the two lyrinch steel bolts
must have stretched nearly Pi inch, each

bolt being 34 inches long.
The time

mentioned

above,

via,

10

hours, does not include the time required to
remove the connecting rod and boxes. This
required 5 hours alone. It may be well to
give some idea of the size of bolts, which
had to be handled by a I-ton chain block.
The bolts that hold the boxes and rod to‘
gether are 4 inches in diameter by 34 inches
long.

One of these requires two men to

handle it. Fig. I shows the strap mounted
on the crank, while Fig. 2 shows the strap
suspended in the brick furnace, the bricks
being laid so that plenty of air is admitted
to the charcoal in order to get as hot 3. ﬁre
as possible. A portion of the iron bed is
also shown with a layer of brick on the
bottom.

Maurice \V. Campbell.
Brooklyn, N. Y.

WHAT cavsr-zn THE INJECTOR T0 FAIL?
Editor The Engineer:
Having seen quite a few questions in
The Engineer I wish to submit a couple
one of which I read in my county paper

ENGINEER.

preventing the proper circulation of the
water against the tube and causing the
tube to be burnt at the end. When the
scale is removed, disclosing the burnt tube,
a leak is the natural result.
Nearly every engineer has at times seen
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force to lift it and swing the collar before
starting up. So I made the device shown in
. the ﬁgure. It consists of two pieces of
1% x4-incli pine, or hard wood if desired,
hinged together, as shown. The vertical

tubes removed from boilers, so badly burnt

at the end and so badly pitted as to cause
wonder why they ever stayed in a boiler
so long without disaster occurring. If any
fair minded person gives the matter con—
sideration he will admit that the use of a
hammer cleaner is of beneﬁt, even though
it does cause the tubes to leak, in disclos

ing that the tubes are in bad shape.
The use of the hammer cleaner really
tells the true condition of the boiler tubes,

better than an inspector can, for the cleaner
reaches every inch of a tube and, if there

is a single defective spot, the cleaner brings
it to light.
Explosions have sometimes occurred
within a few days after a boiler inspector’s
visit. The writer believes that many an
explosion has been caused by scale accumu
lation, tubes having been badly burnt and
merely held in place by scale, which scale
dislodged under pressure has released the
force of the conﬁned steam upon this one
weak spot.
If every inspector was equipped with a

A SIMPLE SAFETY DEVICE.

piece rests on the ﬂoor and serves as the
fulcrum for the lever, one end of which is
placed under the weight. With this rig the

about two weeks ago.

hammer cleaner, he could give every tube

weight can be raised with one hand and the

The ﬁrst is: A pole is 90 feet high
and is 12 inches in diameter at the bottom,
with an even taper to the top, the top being
6 inches in diameter. If now a I inch
rope is wrapped round the pole from top

in every boiler he examines the most thor
ough examination possible. The writer is
a strong believer in the hammer cleaner
and would like to hear from other engi
neers as to their opinions.
B. L. D.

collar turned with the other.

to bottom, how far would a man have to

walk to unwrap the rope, assuming that he
has 8 feet of rope at the start?
A conuss ENGINE sror'.

A problem came to my notice some time

ago concerning an injector on a threshing
engine. The injector was a Penberthy, and
the engineer had been using water from
cider barrels. The injector worked all
right, but when a barrel that had been

ﬁlled with kerosene oil was used the in—
jector was found to take water all right,

but after starting would kick and would
not work at all.
After studying the probable cause I
came to the conclusion that, as the kerosene

had an evaporating temperature of 150 de
grees F. and that of water being 212 de

grees R, and as the steam heated the water
to about 175 degrees, the oil passed through
with the water and was vaporized before

the water, thus breaking the vacuum. As
I have no opportunity for experimenting
with the machine, I should like to have en

gineers tell me if my conclusions come any
where near hitting the mark.
B. P.

HAMMER CLEANERS FOR BOILERS.
Editor The Engineer:
Some engineers condemn the hammer
type of boiler tube cleaners because in

many cases leaky tubes are found after a
cleaner has been used. This is true only
for old boilers, as I have found that boil
ers which are cleaned by hammer cleaners

at frequent intervals do not show leaky
tubes after the use of the cleaner.
This leaking around the header after a
hammer cleaner has been used is due to
the removal of scale accumulation on the
tube. which has formed a solid mass. thus

Editor The Engineer:
Many Corliss engines have a slotted
collar on the governor column which can
be moved about one-ﬁfth of a turn for the
purpose of making the safety stop operative
0r inoperative. After starting the engine,
the collar should be turned to such position
that the pin on the governor spindle will
slip into the slot. This represents the low
est position it can occupy, and the valves
not being able to open the engine will stop.
When the engineer forgets to move the
collar, the pin will rest on the upper edge
and then, in case the belt fails the engine
may run away. A very simple device may
overcome this. On the engine I am run
ning I screwed a piece of %-inch pipe into
the little bracket on the column. A cast
iron pulley can be had in any hardware
store for 5 cents. one of which I put into
the open end of the pipe.

This brought the

upper edge of the roller up to the middle
of the collar and quite near it. A little
screweye was tapped into the collar and a
small string fastened to it, which was run
over the pulley and a very light weight
fastened to it. When properly connected
the weight always moves the collar to the
desired position as soon as the engine is up
to speed and the weight of the spindle is
taken from the collar. A little spring in
place of the weight would act in the same
manner. When shutting down the engineer

\V. Steindorff.
EXPLosioN or PORTABLE BOILER,
Editor The Engineer:
Not long since, the inhabitants of Star
buck, Minn, were startled by the report of
the explosion of a threshing engine, and
the death of the engineer, Clark Haight.
The machine had been at work Monday
about three miles from Glenwood, a small

neighboring town.
Mr. Haight started
about 4 o'clock Tuesday morning to get up
steam and have everything in readiness for
moving. He raised steam in a remarkably
short time which was evidenced by the
blowing of the whistle calling the crew to—
gether.
When the separator crew arrived, how
ever, a earful scene met their eyes. The

engine was blown into a thousand frag
ments and the lifeless body of young
Haight lay beside the tank wagon about 150
feet from the wrecked engine. Notwith
standing all the bones in his body were
broken

external

injuries were very few.

The bottoms of his shoes were torn off
and his clothing more or less torn.
As to the cause of the explosion, no
one seems to have any knowledge. The
engine was in good repair and the boiler
contained the proper amount of water. The
steel boiler plate was torn from end to

end as though made of tissue paper.

The

smoke stack, cylinder, ﬂywheel and other

parts of the machine were thrown 40 rods
or more from the engine. The front truck
was carried 30 feet, and the rear wheels,

engine slows down so that the governor pin
will meet the slot. My engine has a heavy

ﬁre box and tubes scattered in all direc
tions.
Had the explosion taken place after the
crews had arrived there is no telling how
many would have been killed. It was one
of the worst explosions of a small boiler
that a person could witness. All the talk

center

among machinists and engineers is, “How

has to move the collar by hand before the

weight

and

it

takes

considerable
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did the explosion come to take place and
what could have been the cause?"
The boiler had been inspected three
days before the explosion. I should like
to have some ideas on the causes leading
up to accidents of this kind.
A. H. Dreyer.

PLACING LINERS—REMOVING VALVE SEAT.
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WHAT PRESSURE WILL IT HOLD?

A SIMPLE METHOD OF SAVING FUEL.
Editor The Engineer:
In the July I issue I read of an ex
periment made by Captain M. S. Murray,
of Fort Reilly, Kansas, on ﬁreless stoves
or hay boxes. In our family we have used
for two years or more a so-called portable
automatic cooking apparatus. This is a
hexagon

box

17

inches

across

and

12

Editor The Engineer:
Recently an engineer wanted to know
where liners should be placed when put
ting them between the rod and the brass

inches high, packed on the inside to ﬁt a
I-gallon graniteware kettle snugly.

via, whether at the crosshead

brought to the boiling point and put in
the apparatus. After remaining for from

or crank.

When placed at either end it will have the
same effect and will lengthen the rod, and
if enough liners be put in the piston will
strike the head end of cylinder. If we
place the liners between the end of the
strap and the brass it will shorten the rod,
so that the piston will strike the crank
end of the cylinder.
G. C. will ﬁnd his second question an
swered in questions and answers of Nov.
1, r904, provided he just wishes to know the
clearance between the cylinder head and
piston.
'
To ﬁnd the clearance in the cylinder
and ports, put the engine crank on the cen
ter, seeing that the valve covers the port.
Then ﬁll the clearance with water. By

Meat,

vegetables,

rice,

etc.,

are

4 to 5 hours they are found steaming hot

and thoroughly cooked. A piece of salted
beef was heated to boiling for 36 minutes,
then put into the apparatus for 1 hour.
It was again put on the ﬁre to raise the
temperature to the boiling point, which
took 3 minutes. Then it was left in the
apparatus for 2 hours, and afterwards put
on the ﬁre a third time to bring to a boil,
which took 4 minutes. Following the third
heating it was placed in the apparatus for
1 hour, taken out and left to cool.

OVEN FOR BAKING FIELD corLs.
Editor The Engineer:

bolts and grind off one corner of each head,

as shown in the drawing, and push them
down through the opposite ports in the
seat.

Then I take a piece of I inch square

iron and bend it U shape, and long enough
to reach across the corner of the valve
chest. Then tighten on each nut so that
the tension is as nearly the same as pos
sible. I never have failed to pull the seat
out in good shape.

I. W.

Nearly all electric light engineers and
repair men need an oven of some kind for
baking ﬁeld coils, etc. I have a friend who
built an oven very cheaply for this kind of
work, by using one of the radiators of the
engine room. The castiron radiator should
be about 3 inches wide and about 30 inches
high to obtain a temperature of 190 de
grees R, which is the highest temperature
allowable for insulating varnishes. Nail
some strips of wood on the ﬂoor on at least
three sides of the radiator. Make the oven of
sheet iron and set it down over the radia
tor, fastening to the strips of wood with
screws. There should be nearly 10 inches
of air space above the radiator. Have a
hinged or sliding door in the upper part
of the front of the oven with a clasp for
locking.
Fit the cork holder of the varnish can
in the top of the oven to hold a cork
through which there is a hole to receive
a tube thermometer. This is always nec
essary. Heavy iron wire or light rods can
be fastened from end to end of the oven
on which the work can be placed to dry.
By leaving it uncovered, the oven will not

cut
this
left
test
and
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CONSTRUCTION OF THE BOILER.

forty-two ~iii-inch bolts, 1% inches apart.
The cylinders are connected together by
nineteen 2‘/2-inch tubes, well expanded and

beaded.
The material used is %-inch
ﬂanged steel in the ﬂue sheets and in the
remainder I[i-inch ﬂanged steel.
J. W. K.

When

entirely cool, the meat was found to be
well cooked and of excellent ﬂavor. To
cook these meats requires 4 hours of con
stant boiling. With the apparatus men
tioned the ﬁre was used only 43 minutes,

measuring, the full amount of clearance in
cubic inches can be obtained.
In the same issue I noticed a kink by
Charles W. Dunlap for removing pump
valve seats. I think I have a pretty good
kink for removing valve seats. I take two

k—Iu
PAD/US or HEADS I5 ”

ﬁrst

thus making a saving in fuel equivalent to
3 hours and I7 minutes.
Cleveland, 0.
C. A. Schohien.

METHOD OF REMOVING VALVE SEAT.

Editor The Engineer:
Will someone please inform me if it
would be practical to carry 80 pounds steam
pressure by the gage on the boiler shown
by the sketch. Two cylinders of 20 inches
diameter are riveted to a ﬂanged ﬂue sheet.
The heads are dished and bolted on with

off too much heat in winter. During
time when not in use the door may be
open. Sometimes it is a good plan to
the insulating varnishes you are using
this oven can be used for that purpose

CORLISS VALVE GEAR TROUBLES.
Editor The Engineer:
The engine of which I have charge is
a 14x36 Corliss developing all the way
from 90 to I40 horsepower. This over
load often demands steam for the full
stroke,

with

the

result

that

the

steam

valves do not trip, and consequently, cut
off does not take place. When I ﬁrst took
charge I noticed that the governor balls,
after going down until the cams failed
to trip the hooks, had a hard struggle to
rise again to a point where the hooks
were released. The force required to trip
the hooks was so great that the proper
speed had to be exceeded in order to give
the governor the needed power, and con

sequently the governor danced violently
with every jar from the trip rods.
This alternate cutting off and taking
steam full stroke caused what we call
hunting, which was annoying to me and
I sought to cure it if possible. I found
that the dies on the hooks had l/ﬁ inch
lap and tripped very stiiﬁy. I put in
thicker leathers and reduced the laps to
a triﬂe less than 1-16 inch which made
a wonderful improvement. At present the
governor is doing its work satisfactorily,
but in 2% years the corners have been
worn off the die plates as many as ﬁve
times, due in part to the small laps, for
the blocks are as hard as any I have seen.
Not long ago a friend and I visited a
street railway power house in which were
two tandem compound condensing engines
working under a heavy overload.
We
stood at the generators when an unusually
heavy load came on. The amperage went
up, and the speed went down, until the
engines came almost to a standstill. The
engineer pulled the circuit breaker, but
only one engine regained the proper speed.

Pieces of paper dipped in insulating

The other made only about 12 revolutions

varnish can be hung on the rods to make
the heat test. Armaloc and like varnishes
may be similarly tested. Endurance tests
are made in this way for a period of two
or three weeks.
C. H.

a minute with the throttle wide open and
the load all off.
The engineer was a new man and be~
came very much excited. He hurried
around the engine for a few minutes and

also.

then grabbed a monkeywrench and began
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to work on the valve gear. After awhile
he gave it up and came over where I was
standing and asked: “Do you know any
thing about engines?"
I answered: “Yes, a little." He then
asked me to go over and have a look at
the engine.
At ﬁrst glance I saw that the steam
valves were not opening, and told him that
the governor was not hooked up. Then
he made a dive for it, yanked it up, pulled
in the support, and before I could get the
throttle half closed the engine was up to
full speed. The engine had two sets of
tripping cams. one set for regulating the
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I took a 2-inch hose and got inside of
the boiler, and had the pump run at a fair
speed for about 25 minutes. Then as it
was quite cold, and being quite wet, I went
into the engine room where it was warm,
while the superintendent and the ﬁreman
scraped out six good sized wheelbarrow
loads of scale. This may not be anything
to brag of, but it is what happened here
and goes to show what kerosene will do.
W. L. Phillips.
AUTOMATIC WHISTLE BLOWER.
Editor The Engineer:

been reground, and the engine thoroughly
overhauled so that it was a good bargain.
Poor mechanics had been engaged when
erecting the engine, and although the frame
was properly set on a fairly good founda
tion, the outboard pillow block was I inch
too low, and the shaft fully % inch out of
line. But these defects were not discov
ered until later. In some unaccountable
manner the piston rod was not fastened
properly, if at all, to the crosshead. When
the erecting was apparently completed the
amateur mechanics did not take the trouble
to turn the engine to ascertain whether or

The accompanying sketch shows how an
cutoff, when the governor balls are in the

highest position and the other set for pre
venting the steam valves from hooking on
when the governor balls are in the lowest
position.
This arrangement provides a
safety-stop in case the governor should
go wrong.
The trouble with the engineer was not
that he did not understand, but merely lost
his head. No engineer can ever be his best
or do his best until he learns self-control.
I do not know why the engine did not stop
altogether. Did the condenser keep it mov
ing?
R. Manly Orr.
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engineer overcame a bothersome job. He
was employed in a pumping station and
was expected to blow two blasts on the
whistle every night at 9 o'clock for cur
few. To save himself the trouble of going
to the station every night, he made the ar
rangement shown in the ﬁgure, which
worked to his entire satisfaction. He took
an old clock gear and cut off part of the
teeth as shown, and fastened it to a large
spool around which was wound a belt lace

not any adjusting was necessary,
opened the steam valve wide.

but

There was no load on the engine and

it started off on the forward stroke.

On

the return stroke, the piston was driven

violently against the cylinder head. Owing
to the impetus given the flywheel on the
forward stroke, the crosshead immediately

came in contact with the piston rod before
the crank reached the dead center. The
result was that the connecting rod was bent
about % inch out of line. Why the cylin
der head was not broken is a mystery, the
only reason given was that the steam pres

to

70
((7?!)
H'H'Sﬂ
>

sure was low at the time.
The connecting rod was straightened,
the piston and crosshead properly connect
ed and the engine again started. It seemed

SHOULD THE FEED PIPE BE SUBMERGED?

to do better this time, but there was a

Editor The Engineer:

}
Here is a question I should like to have
settled. It has been argued pro and con
for several days, but no agreement can be
reached.

The question is, is it possible or

practicable to put water into a boiler with
an injector without having the end of the
feed pipe submerged? Can the feed enter
at the water level or at any point between
the water level and the highest point on
the boiler? In the latter case it would
discharge into the top of the steam space.
Or must the feed enter at some point be
low the water line?
W. W. R.

KEROSENE AS A BOILER COMPOUND.

Editor The Engineer:
I always read the practical letters, from

which I have received a great deal of bene
fit. I have a few words to say in regard
to the use of kerosene oil as a boiler comi
pound, and will give my experience while
using it. We have two too-horsepower
boilers in our lighting plant and use very
hard water, taken from a well by means of
an injector. We run our plant nights and
I am an all-round man and am not in the
plant except when something goes wrong.
About 6 months ago the superintendent
asked me why the boilers were taking more
coal than they had been. He wanted me
to go inside of the boiler that was then
empty, and upon my return asked what
Shape it was in. I told him it was badly
scaled, and it was. The tubes were a solid
mass of scale 2 feet from the back head,
and appeared to be baked quite hard. I
asked him to get me an oil cup that would
hold a pint. This I put on the suction
pipe just ahead of the injector and used
about 3 pints a day for 2 weeks, at the end
Of which time was the usual time to clean
the boiler.

SCHEME FOR BLOWING THE WHISTLE.

with a weight attached heavy enough to
overcome the whistle spring. A %-inch
rod was ﬁled to ﬁt the gear teeth and form
a rack to which the whistle cord was at
tached. A good alarm clock was used and
a small tripping lever connected with the
alarm key, so that when the alarm went
off the key turned and released the gear,
allowing the weight to revolve the spool
and consequently blow the whistle. The
blowing stopped when the space in the gear
teeth arrived and started again as soon as
the teeth on the other side connected with
the rack. A support was provided for the
weight so that it would come to rest after
the two blasts had been given.
D. F. C.

good deal of pounding on the crank end
of the connecting rod, caused by a loose
crankpin. This had originally been made a
shrink ﬁt in the crank disk, but was so
loose that a new pin was ordered put in.
All that was required to remove the old
pin was a painter's gasoline torch and a
sledge hammer.
Attention was then given the piston,
which did the damage in the cylinder. The
piston rings were sprung on to the bull
ring, the latter being held in place by four
corrugated springs, and they in turn, were
fastened by nuts on studs screwed into the
piston hub. The follower plate was, of
course, bolted to the piston in the usual
manner.

'

Following a year’s service without over
hauling, the efﬁciency of the engine began
to decrease. Upon removing the cylinder
head, several pieces of badly worn steel
were found near the end of the cylinder.

This led to further investigation. It seems
that in some manner, apparently due to the
effect of constant vibration, the nuts on the

studs had become loose.

The jamnuts had

fallen off, and, rattling back and forth in

SOME RESL'LTS OF THE CARELESS ERECTING OF
AN ENGINE.
Editor The Engineer:
An unsual case of a badly scored cyl
inder, was recently brought to my atten
tion. The engine originally was a 12x36
O‘Neil automatic cutoff built in 1879 by
what is now the Union Iron \Vorks of San
Francisco, Ca]. For many years the en
gine was in daily service, although the
work was not heavy, the engine being used
but a few hours each day.

Finally, a more

modern engine was required, and the old
one was disposed of to a second-hand ma
chinery dealer, from whom it was bought
by the present owners for furnishing power

to independent users.

The valve seats had

the cavity in the piston had worn a hole
in the follower plate more than I inch in
diameter.
Pieces of the broken bullring had cut a
groove in the cylinder wall, running the
full length of the latter, about 1/64 inch

deep at the head end and M; inch deep at
the crank end. As to the cause of this
variation in the depth of the groove, sev
eral theories were offered; the most likely

one is that owing to the shaft being out of
line, the piston bore too hard on one side
of the cylinder when nearest the crank
end.

Then it was time for the engine re
pairer to take a hand. The hole in the
follower plate was ﬁled round, without ma
terially increasing its diameter, tapped with
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a I-inch gas tap, and plugged with an or
dinary plug. The projecting ends were
chipped and ﬁled ﬂush with the faces of
the follower plate. The cylinder was re
bored, its diameter being increased 9/32
inch, which in itself was no small job
owing to the unusual length. The piston
was reﬁtted, the shaft properly lined, main
bearings
rebabbitted,
connecting
rod
strengthened and new crosshead brasses
put in.
When the engine was ﬁnally started it
seemed to run better, but it certainly was
troublesome up to the time it was over
hauled. Surely one cannot be too careful

when erecting machinery, and especially an
engine which has been in service else
where.
San Francisco, Ca].

Robt. R. Hind.

THE "WHY" 0r THE LUBRICATOR BULB.
Editor The Engineer:
Now I do not propose to make a
dissertation on the relative values of the
different forms of energy, nor am I going
to discuss the economic merits of saturated
and superheated steam, but I do wish to

say a few words on one of those engineer—
ing simplicities, viz., the "why" of the lubri
cator condenser bulb. Why is the con
denser placed on the body of a lubricator
instead of 2 or 3 feet above it or at the
angle-valve?
Figs. I and 2 represent two lubricators
exactly alike and connected alike except
the location of the condensers. Fig. I in
dicates the way they are now manufactured
and Fig. 2 indicates the way common sense
teaches they should be manufactured.

Both lubricators are full of oil and their
condensers, E, and pipes, D, are full of
water to the valves, C. Let us now open

the two valves, A.

\Nhat follows?

They
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denser ﬁlls the less use as a condenser it
becomes.
Now turn to Fig. 2. The very ﬁrst
drop of oil fed out and the ﬁrst drop of

turned edges of the driving and driven
pulleys are in line with one another, and
the two shafts level, the belt will run fairly

water taken in puts the condenser to work
and the more the lubricator draws, the

more condensing surface the bulb has. It
is also necessary that the lubricator draw
off the full contents of the condenser be
fore the head will commence to lower and
in order to do that the lubricator must
also use more water than the total con
densing power of the condenser can sup

ply. Suppose the lubricator bulb in Fig. 2
ran empty. The head starts to build up
immediately and the condenser retains
its full condensing power until the head
has been completely raised.
It can easily be seen that variations in
the rate of feeding will cause the head to
ﬂuctuate in Fig. I, but not in Fig. 2. All
the engines on the continent are not going
to cut to pieces if lubricators are still made
as in Fig. I, and all the engineers are not
going to wear white shirts and sit in easy
chairs after lubricators are made as in
Fig. 2, but the great riddle to be solved is
this: By what method of calculation does
the lubricator manufacturer ﬁgure that a
condenser is necessary and at the same
time in a location where its usefulness is
practically destroyed?
It is true that the newer force feed lu
bricators take the lead in large plants, but
as yet they are like hen’s teeth in numbers
compared to the thousands of gravity feed
lubricators in use in the smaller plants.
Of all men the engineer should be the most
anxious to know the “why” of all that he

puts his hands on and those who have
solved the “why” of the above question
will, of course, take their places at the head

of the class leaving the foot to be ﬁlled by
—well, perhaps,
R. Manly Orr.

LINING ENGINE AND SHAFTING.

and truly in its place. It is as important
that they should both be level, as that they
should be in line.
B. Y. C.
CUTTING our BOILERS vs. BANKING FIRES.
Editor The Engineer:
I am ﬁring at a boiler plant rated at
3,000 horsepower. It is worked to its full
capacity from 7 a. m. until 4:30 p. m. At
4:30 p. m. the load on the boilers is re
duced about 75 per cent and remains so
until 7 o'clock next morning, the ﬁres dur

ing that time being carried very heavy, and
burning slowly. The dampers are kept al
most closed, but the steam is kept at stand‘

sE'rTING AND LINING SHAFTING.
ard pressure.

Editor The Engineer:
When setting shafting parallel with an
engine that has to drive it the adjustment
can be most easily and accurately made by
ﬁtting the pulleys to both the engine and
the shafting, and testing in the following

FIG. I. CONDENSING HELD AT THE LUBRICATOR.
FIG. 2.

BULB LOCATED AT THE ANGLE VALVE.

both commence to feed oil and to take in
an amount of water equal to the amount
of oil fed out, but in Fig. I the water com

mences to lower in the pipe, D, and thus
lessens the head or pressure that operates
the lubricator. \rVhere is the condenser?
Why, it's down at the bottom where it is
of no use as a condenser until the head is
practically all gone. Did you ever have a
lubricator run empty and then when you
had ﬁlled it in a hurry to get some oil to
the cylinder ﬁnd that it would not feed?
It had no head of water and the condenser
had to ﬁll its own large body before any
head could be had. The more the con

manner by means of a ﬁne line. \Vhen
the pulleys are of large diameter it is the
general practice to pass a line across their
turned edges and to move the shafting un
til the line bears evenly at the edges of
the pulleys. I always insert a small piece
of cardboard or any chip say I/32 inch
thick between the line and rim or the
outer edge of the engine pulley at A, and
am careful to see that the same clearance

Apparently there is no more coal used
than is necessary, yet our foreman claims
that by cutting out a sufﬁcient number of
boilers when the load is reduced so that the
ﬁres under the boilers that remain in serv
ice can burn up lively and hot, a great deal
less coal would be consumed. To put it
more

plainly, the

foreman

claims

that

when the load is reduced for I5 or 16 hours
at a time all surplus boilers should be cut
out of service, and the ﬁres banked, which

he says, means lighter work for the ﬁre
men, for the reason that less coal would be
consumed than by keeping all the boilers
in service during the time the load is light.
Notwithstanding the fact that a test has
is maintained right through, otherwise the . shown a saving of fuel in favorv of the cub
line may be hard against the rim without
ting-out system, a number of ﬁremen are
my knowing it.
anxious to obtain the views of others on the
If the pulleys are not of large diameter,
subject.
A. F.
two straight edge boards bisected in the
———4..-—————-——
center with a pencil line will be found of
'considerable assistance when used as
ON AUGUST 3 the new plant of the
shown in the drawing.

The error, if any,

in the relative position of the engine and
shafting is by this means considerably mag
niﬁed and much easier to correct. My
reason for bisecting the board and using
the line on top instead of against the edges
is the same as for inserting the chip or
distance-piece on the large pulleys. If the

Baltimore Electric Power Co., at Balti
more, Md, was started by Mayor Timanus.

This is a turbine station, of which two
2,000-kilowatt units are now in operation,
and another two are being installed. The
generators furnish current at 6,600 volts,

and 60 cycles for distribution to the power
system.
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MISSISSIPPI RIVER ENGINEERS.
UNCLE BILLY’s STORY.

It was midnight, and the boat was
lying at the bank fog bound when the sec
ond engineer and his partner came on
watch; after attending to a few necessary
duties, they sought the footbox, and ﬁlling
their pipes, prepared to pass away the time
until 4 o’clock, as comfortably as possible.
The mate, having made everything snug
out forward, came back a little later and
joined them, and, in the course of another

half hour, they, and the ﬁremen on watch,
were the only persons awake on the boat,
except the watchman, who stopped occa

sionally in his rounds to make a remark,
or to listen to the conversation.
Something the chief had said that day
was referred to by the second engineer,
when the mate remarked: “that reminds
me of Bill Fallon, ‘Uncle Billy,’ we used to
call him. You know there was nothing
left in the engineering line for him to learn,
and if any engineer did something original,
or at all out of the common order, you
would ﬁnd, on consulting Uncle Billy, that
he had done that same thing before.
“We were seated on the boiler deck one
evening, after supper, and the subject of

burned boilers came up. The time and
manner of repairing such defects were, of
course, the main points to be considered,
and several instances of quick work in that
line were related. Uncle Billy was listen
ing, and occasionally chuckling to himself.
but saying nothing, until some one told of
a boiler maker, and two assistants, who
had cut out a bag, punched the holes in
the plate, riveted on a patch, and chipped
and calked the edge of it in IO hours.
“ ‘She were tied up at the bank. of
course,’ observed Uncle Billy. ‘Certainly,’
was the reply.

‘An’ they had their tools

handy, bellows, an' all, an' the grates was
out of their way, the biler empty, an" every
thing ready for ’em to tackle it.’ ‘Of
course.’ ‘\Vell now, git out your pencil,
an’ make a little ca’culation for me. Sup
pose that boat had run in there with steam

up, an’ they had sent up town for them
biler makers, it would take that engineer
3 hours at least to git ready for 'em. He'd
have to draw the ﬁre, cool down, empty
the biler, and have everything in shape for
'em, an' after they was through with this

lightnen job, you're blowin’ about, he
would have to ﬁll the biler, put in the
grates, start a ﬁre an’ git up steam, which
would take him 6 hours at least, but make

it 5, an’ how many hours have you got, all
told?’ ‘Eighteen,’ answered several men
at once. ‘Thrce-quarters of a day, an’ you
call that quick work?’ ‘\Vell, now, Uncle
Billy,’ said I, joining in, ‘considering the
circumstances of the case, and taking the
time laid down by you, I consider it a
very speedy job.’ ‘Well, Dick,’ said he, ‘if
I can’t beat it any day in the week, I’ll
never look another biler in the face agin
as long as I live. I'll give you a little
experience to show you what may be done
in a pinch.
“‘In the ﬁrst place, they ain't one bag
outen ten but what can be set up, an' of
course don’t need patchin’, but I’ve knowed
biler makers that considered themselves
fast, take 8 to 10 hours to do that. I was
on a little Memphis packet once, an’ she
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was trim as a woman, and fast as lightnen,
an' we made our landin’s on railroad sched
ule too. She were on’y a two-biler boat,
an’ one trip we didn’t have a chance to
clean out at Memphis, an’ by the time we
got to Cairo, the port biler had the sweet—
est bag on the forrid sheet, just over the
ﬁre, you ever see.

“‘I had ordered the bilers pumped full
of water, an’ the ﬁres pulled when we ﬁrst
landed, an’ turnin’ on all the siphons, I

soon had the upper connections free of
steam, an' then I set to work. While the
ﬁreman was takin' out the grates, I hunted
up a gunny sack an’ made a hole in the
end for my head, an two in the sides for

my arms, an’ when I slipped it on, it ﬁt
as snug over my shoulders an’ around my
neck as if a tailor had made it. Throwin’
in a few boards crossways of the furnace,

I took the sledge in my hand and crawled
in through the ﬁredoor, an' layin’

down

ﬂat on my back, 'perceeded to demonstrate
to all concerned that the ole man knowed
how to handle a bag every time.
“‘Beginnin' at the outer edge I went
round and round, hitten a purty solid blow
each time, an’ on’y one lick to a place. I
kept narrowin' the circle each round, grad
ule, til I come to the center pint, or tit;
it were hotter than hades in there, an'
by the time I ﬁnished the ﬁrst round, the
gunny sack was smokin’, an’ the sweat that
was fried outen me when I ﬁrst went in,

was standin' out in little chunks of salt
all over my face and neck. My pardner
an' the ﬁremen bein' afeerd I’d catch ﬁre,
an’ go off up the chimbley with the other
combustibles, coaxed me to come out, but
I knowed just what I could stand.
You
have no idee how soft that iron seemed

to be, an’ how easy it give back under the
blows of the sledge. At the end of the
second round, I crawled out through the
damper door, an' stretched myself at full
length
on the coal pile.
My
pardner

thought I was gone sure, an’ in fact I
couldn’t speak above a whisper, but after
a rest I went back and went around it
the third time. It were now so near on a
level that it didn’t show from the ﬁre
doors at all, but wishin’ to make a ﬁnished
job of it, I called for the set hammer, as
we didn't have a ﬂatter, an' holden it 'in

one hand, while I worked the sledge with
the other, I went over every square inch

of it agin, an’ after I had ﬁnished, an’
sprinkled the spot with ashes and rubbed
it oﬁ‘ with the gunny sack, I defy any man
without a microscope to ﬁnd where the bag
had been.

“‘l/Vhile the ﬁremen put in the grates
and started the ﬁre, I opened the after
mud valves, an’ run the water down to the
workin' level, an’ in 35 minutes, steam was
singin’ through the pipes, an’ 15 minutes
later, I blowed the ready whistle,—the
whole performance, from start to ﬁnish,
takin’ just 3 hours an’ 53 minutes.’ ‘That
was certainly remarkable time for such a
job,’ said I, ‘but I thought a bag had to
have a hole punched or drilled into its
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thin as a knife blade, at its lowest pint,
before it cracks open. Now, if a hole is
punched in the lowest part of an ordinary
bag, an‘ the plate is heated uniformly all
round, an' you begin at the outer edge to
set it up, you will ﬁnd when you get it
back to its normal position that the hole is
ﬁlled up, an’ you will have to ream it out
before you can put in your rivet. The rea
son is plain—the hole was ﬁlled because it
accommodated the stretch, otherwise the
extra length made by the thinning out of
the plate; whereas had you drove it up
the same way without a hole in it, the
plate would have to thicken, 'cause if it
didn't, you couldn’t drive it up.’
“It was a dark subject for me all the
way

through.

but

his

deductions

were

plausible, and seemed to satisfy the other
listeners, so I expressed my thanks for the
explanation, at the same time remarking
the fact that they sometimes do come down
low enough to crack open, reminds me of
what I consider a regular dare-devil per
formance on the part of an engineer.
“It was on a three~boiler boat, and
somewhere between Natchez and Vicks
burg, the ﬁreman reported a bag on one of

the boilers. As soon as the engineer looked
at it he ordered the pilot to land her, and
she was headed for the shore immediately,
but before we could make fast, it opened
up sufficiently to put out the ﬁre directly
under it. The engineer had the remaining
ﬁres drawn, and after blowing out all the
water he knocked in the front man-head of
the lame boiler, scraped the mud and scale
from the bottom, and wiped it off as clean

as possible, then crawled in on the hot
grates, and drove a round punch to a suf

ﬁcient depth into the hole already made,
to assure himself that he had punched out
all the little checks at the edge of the hole.
He then removed the punch, and came out

and, sawing off about 6 inches of a 3-inch
pine scantling, he made one end of it into
a plug that would ﬁt the hole and extend
about 2% inches through the plate. This
he pressed down into the hole from the
inside, and drove it down with the end
of the heavy slice bar, then quickly ship

ping up the head, he ﬁlled the boilers with
water and started the ﬁres. I became
very nervous when I saw the steam gage
registering the usual 180 pounds, but the
engineer assured me no harm could come
of it, because it was impossible for the
plug to blow out, and there was just leak
age cnough around it to prevent the outer
end from burning off. It may not seem
likely, but we ran into Vicksburg without
any further trouble from the bag, and I

believe we could have made Memphis with
out any serious difficulty.
“Several of the listeners winked and
smiled at each other, and one man actually
laughed outright, but Uncle Billy looked

as solemn as an owl, and turning to me,
said, 'Why, Richard, that’s nothin'. I kim
up from Memphis once on a ﬁve-biler boat,
an’ every one of them bilers had a plug
in the bottom of it as big as your leg.'"

lowest point before it could be driven up.’

‘All bosh,’ said he. ‘A plate is overheated,
an' the internal pressure forces it down,
an’ the deeper the bag, that is the lower
down it is, the thinner the plate becomes;

if it is good material, it may become as

IAPAN’S REVENUE for the last ﬁscal year
was a little less than a hundred and ﬁfty
million dollars as against thirty-seven and
a half million in 1883. The cost of the
present war is $675,908,000.
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QUESTIONS AND ANSWERS.
In 1111: drﬁarlmmt we will answer as promptly as pass-{ble all questzon: perlaim'rrg 10 power plan! operation rubmiltzd by our
ll slum/(1' ln' rn/mmlmrml. llo'wer/zr, Illa! it takes some lime loge-l "ml/er ready for publication and, if an immediate reply is desired.
posing: slum/(l be rnclosedfor a mall answer. Question: rlmuld have all rrlaludfnds given, a: sometimes it is impossible to give an HUSH,"
for wan! 0] some details or dala.
A ddress all (anmzurul‘allbm In Question Deﬁartment, Tlie Engineer, 355 Dearborn Street, Chicago, III.
readers.

I. P. M.; HORSEI’OWER 0F COMPOUND ENGINE;
.TROUBLE WITH A POWER PUMP.
u'
I. Please give a rule for ﬁnding the
horsepower of both the high and low-pres'
sure cylinders of a compounnd engine.
2. What is a fair percentage of saving of
fuel, and of gain in power due to a com
pound engine? 3. In a certain plant here
a power pump was installed for feeding

the boiler.
It works smoothly when the
suction valve is wide open and the pump

gets a full supply of water, but when the
valve is partly closed, it jars and pounds.
The engineer put an air chamber on the
delivery pipe, between the pump and the
ﬁrst check valve, which resulted in the pump

failing to draw water. My idea was to
put the air chamber between the ﬁrst check
valve and the boiler.”
A.-—I. The horsepower of the high and
low-pressure cylinders of a compound
is found in precisely the same manner
as for simple engines. The horsepower of
each cylinder is equal to the area of the
piston in square inches times the mean ef
fective pressure times the piston speed in
feet per minute, and the last product
divided by 33,000. The piston speed is
found by multiplying the piston travel in
feet during one revolution by the number
of revolutions per minute. The mean ef~
fective pressure may be obtained in three
ways: First, add the percentage of clear
ance to the point of cutoff, expressed as a
fraction of the stroke, and divide I plus the
percentage of clearance by it; the quotient
is the ratio of expansion. Add I to the
hyperbolic logarithm of the ratio of expan
sion and multiply it by the absolute initial
pressure, and divide the product by the ratio
of expansion. From the last quotient subs
tract the absolute back pressure, which will
give the absolute mean effective pressure.
The absolute mean effective pressure minus
15 equals the pressure by the gage, which
is the value to be employed in the rule for
ﬁnding the horsepower. Second, divide the
indicator diagram vertically into Io equal
spaces, and with a scale corresponding to
the spring used in the indicator measure.
the height of each of these spaces through
the middle of each space. Add the heights
together and divide by to; the quotient is
the mean effective pressure. Third, divide
the area of the diagram in square inches
by the length and multiply the quotient
by the number of the spring used in the
indicator; the product is also the mean
effective pressure.
The horsepower is
found by adding together the horsepower
developed in the two cylinders. It is com
mon practice to ﬁnd what is called the
equivalent mean eﬂ‘ective pressure which is
expressed in terms either of the high or
low-pressure cylinder, but generally the
latter. In this case it is assumed that the
whole power of the engine is developed
in the low-pressure cylinder only. The
equivalent mean effective pressure is found

by multiplying the area of the high-pressure
cylinder by the mean effective pressure in

front and back edge of the brush. As to
the carrying capacity of the brush, about

that cylinder.

250 amperes a square inch of contact sur

Divide the product by the

area of the low—pressure cylinder and t0

the quotient add the mean effective pressure
in the low-pressure cylinder; the sum is the

mean effective pressure that would-be re
quired, provided all the work were to be
done by the low-pressure cylinder. When
ﬁnding the horsepower by the latter method
the engine is treated as a simple engine
having a cylinder equal in size to the low
pressure cylinder of the compdund.
2. From to to 15 per cent for non-v
condensing, and from 15 to 25 per cent
for condensing compound engines.
3. You have not given sufﬁcient data
concerning the pump and the connections
to enable us to make a deﬁnite reply, be
cause much depends upon the construction
of the pump and the conditions under
which the pump is operated. It is probable
the cause is due to the pump cylinders be—
ing partly ﬁlled with water when the suc
tion valve is partially closed, which would
enable the pump to deliver at each stroke
suﬂicient water to open the check valve

face are allowed for copper brushes, and
50 amperes for carbon brush contact.
The aggregate area of the brushes on
this machine easily comes within the limit
made in regard to amperes per square
inch, and the thickness or width of the
oblique end, if the brush, if set at an angle

14‘—-.

RELATIVE

THICKNESS OF BRUSH
MENTS.

AND

SEG

of 45 degrees, is about 0.7 inch, making it
a triﬂe over double the width of a com
mutator segment.
If the pressure of the brushes on the
comutator is adjusted properly, and no
vibration takes place, it does not seem as

wide, but for a very short time, thus allow

ing it to seat frequently and heavily. An
air chamber placed at the highest point on
the delivery pipe near the pump will cause
the valves to seat more slowly, both the
check valves and the pump valves, thus

if

the

heating

is

due

to

the

brushes,

but it is probably the result of some de
fect in the commutator itself.
J’. H. 0.; REPAIRING A LUBRICATOR BULB.

“I have a bulb belonging to a lubricator
eliminating the jar. Should this partially
remove the difﬁculty, the trouble can be
further eliminated by attaching a spraying
device of some kind to the end of the
feed pipe in the boiler, making the com—
bined area of the openings in the spray
a triﬂe less than the area of the feed pipe.
This will tend to increase the resistance
to the feed water and incidentally will
compress the air in the air chamber to a
higher pressure, which will produce a more
even discharge of water when quantities
less than the capacity of the pump are re—
quired. The speed of the pump should be
such that with the suction valve wide open
the supply of water will slightly exceed
the requirements of the boiler under full
load.
A. E. 6.; COM M UTATOR HEATS.
“We have a 6-pole, I5o—kilowatt, 500

which was frozen, and burst. I have en
deavored to solder it, but fail to make
the solder stick. I used muriatic acid, in
which zinc had been dissolved, and ordinary

tinners’ solder. I should like to know of a
method of repairing the bulb which will
be more satisfactory.”
A.—First, get the surface of the bulb
near the crack into as nearly as pos
sible the original shape and close the
crack as tightly as possible before attempt
ing to solder it. Then clean the surface
of the bulb by scraping it for at least y,
inch on either side of the crack. Apply the
acid thoroughly, then merely tin the surface
that has been cleaned. When cool, repeat
the operation, allowing the solder to ac

cumulate a little more each time over the
crack. thus making the layer a little thicker

over the crack than at the edges.

Repeat

volt Jeffrey generator running at 500 revo

the tinning process until the thickness of

lutions a minute. The commutator gets
very warm at full load. It has %-inch
brushes, as shown in the accompanying
sketch. Would wider brushes give better
results, and how should the brush thick
ness compare with the width of the com
mutator segments ?”
A.-—The thickness of a brush varies
among different manufacturers, but a mini
mum thickness seems to be about one and
one-half times the width of the commu
tator bar. A thicker brush may be used

the solder over the crack is about 1/16 or
3/32 inch. When cool, either carefully
scrape or ﬁle the surface of the solder

with no serious objections, but if it be

comes too thick, heating will result, due
to the difference of potential between the

working from the middle towards the edges,

being careful to leave the edges undis
turbed. Then polish as desired. It is well
to warm the bulb before applying the solder.
Jobs of this kind can seldom be done at
a single operation, as it is diﬂicult to man—

age the quantity of metal required when it
is applied all at once.
-—-—*0.—-————

UNION COLLEGE at Schenectady. N. Y., is
to have a new electrical engineering build
ing fully equipped with apparatus.
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ECONOMICAL LUBRICATION.

course, means the greatest possible ec0n~

GOETZE'S ELASTIC PROFILED COP
PER AND METAL GASKETS.

omy.
Consideration of usual conditions will
readily show the experienced power user

constantly increasing in use, and high water
and air pressures are becoming more and

how easily this system may effect saving

more

of at least one-half the oil, eliminating
waste losses and insuring actual use of
every drop. About 2 years ago the power

This makes a packing which is safe and in
every respect reliable an absolute necessity.

plant of the Union Steel Co., at Donora,
Pa., was equipped with the White Star
system.
Previous to this installation, a
38 and 75 by 60-inch twin, tandem-com

been experimenting to ﬁnd a material su
perior to ruber, asbestos and lead for use

wearing out in the bearings.

Largest of all items on the supply ac
count of any power plant is the oil bill.
It is usually exceeded only by the costs of
fuel and wages—even the repair bills in a
well-kept plant aggregating ordinarily less
than the costs for lubrication of bearings,
cylinders and other rubbing surfaces. Econ
omy of lubricating oils is, consequently,
a matter of no mean importance, and be

comes of special moment when savings as
great as 50 per cent are possible.
To cut your oil bills in half is an attract—
ive proposition, which grows in force when
the saving for a week, month or year is put
into actual ﬁgures. The attention being
given nowadays to this feature of power
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High-temperature, superheated steam is

common

with

every

new

station.

Experts and inventors have, for years,

pound condensing engine of the Porter
Allen type, required an average of 1,050
gallons of engine oil a month. This has
now been cut to an average of 503 gallons

ful arrangement of lubrication details in

under similar conditions—a saving of more
than 52 per cent. In this same plant on

some of our modern installations of largest
size.
For instance, the Lackawanna Steel

two 30 and 60 by 48-inch engines, the oil
consumption was reduced from 400 gallons

Co., of Buffalo, N. Y., is equipping its

to 195 a month, operating full time.

plant economy is well shown by the care

As a

w
FIG.

I.

GASKET

o in...
0. “,0
MADE

UP

a

0?

RINGS

AND

ASBESTOS PACKING.

in difﬁcult positions.

As a solution to the

problem, the works of Frederick Goetze

have brought out a combination of corru
gated copper gasket and asbestos packing.
In using the Goetze copper-asbestos gas
ket, the advantage is obtained, that since,
even on long runs of pipe, there will be no
occasion for the renewal of the packing for
many years, the putting on of a high cost
covering on the piping and joints will not
necessitate great expense at frequent in
tervals. The Goetze packing has been used
on long lines with pressures up to 15 at
mospheres in many private works and in
the navy yards of Europe. At the Dussel
dorf Exposition, all the main pipes were
packed with these gaskets and the report
INTERIOR

OF

ONE OF THE PLANTS

engine plants for utmost economy of oil

usage and handling.
At these mills, one of the largest steel
works

in

the

world, there

48,000 horsepower of engines.
Chalmers

are

installed

Five Allis

vertical, cross-compound

steam

engines give 16,000 horsepower for driving
roll trains, etc. There are two blowing
engine houses, each with eight units driven
by 2,000 horsepower Koerting gas engines
built by the De LaVergne Machine Co.,
New York. The illustration shows the in
terior of one of these plants. The come
plete power installation of 48,000 horse
power is now being equipped with the
White Star continuous oiling system manu
factured by the Pittsburgh Gage & Supply
Co., of Pittsburgh, Pa.

By this system the oil is distributed
continuously to all bearings, keeping them
constantly supplied with just the right
amount of oil to insure best results. All
drip and used oil is drained away to the
\Nhite

Star

filter,

which

feature of the system.

constitutes

one

Passing into the

ﬁlter, it is there cleaned of all impurities,

and is then pumped to a storage tank
whence the oil is returned to the circuit.
Loss of oil is avoided, the only means of
escape from the system being by actual

OF

THE LACKAWANNA STEEL CO.

further item of saving directly credited to
the system, the services of three oilers re
quired under the old regime were dispensed
with from the start. The wages account

of the committee was, that they showed

absolute safety for high-pressure and super
heated steam in all sizes.

therefore also shares in the general econ

omy.
Bearing upon this general subject of
modern engine lubrication, the Pittsburgh
Gage 8: Supply Co. has some interesting
literature which gives fuller details than
are possible here.
+

SAVING THE ENGINEER’S TIME AND
THE EMPLOYER'S MONEY.
If it were possible to use a packing
which need be replaced only half as often
as that which is now used, it is evident that
half the time and trouble of packing ma
chinery would be done away with, and also
half the cost. The Double Service packing
made by D. S. Paterson Co., of Philadel
phia, is stated by the maker to be of such
quality that it will give, as its name im
plies, double service. In addition to this,
the ﬁrm offers the personal services of its
packing expert, who has had more than

19 years’ experience, to give advice as to
what packing can best be used for any difﬁ
cult case.

AIL u - E’A'IAVAIA
FIG.

2.

CORRUGATED

COPPER

GASKET

\VITH

ASBESTOS LINING ON EITHER SIDE.

These gaskets were also in use at the
St. Louis Exposition on steam, water and
air pipes in the power plant and gave en
tire satisfaction to the engineers.

Figure 1 shows the copper joining ring
made up of rings and asbestos packing, and
Fig. 2 shows the corrugated copper gasket
with asbestos lining on either side. This
packing is for sale by Frederick Goetze, 723
E. 14Ist street. New York city.

006

THE

LOEW GREASE AND OIL SEPARA
TORS.

has the position represented in
consists of several horizontal
screens, at right-angles to which
of vertical screens.
At the top of the separator

Utilization of exhaust steam is always
an important item in the economy of a
power plant, but it is of much more impor
tance

when

the exhaust

has been

Fig. 3, and
layers of
are a series

freed

placed below at regular intervals, by means
of guide plates. After the steam has passed
through the upper drawer, it is deflected by
the wall of the separator to the opposite
side, where it enters the next drawer and

so on till it passes through the outlet in the
bottom. Four drawers is the usual num
ber employed, and after the steam has

‘r

I.

' , n‘

be readily traced in this view from the ar
rows, and from the construction it will be
seen why it is impossible for the oil to be
picked up by the steam when once separat

is the inlet

through which the exhaust steam enters,
and is conveyed to the ﬁrst drawer and
then to the succeeding drawers, which are

from the grease and oil contained, so that
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Other combinations are made with

open and closed heaters, but Fig. 4 is suf

ﬁcient to show the general construction of
the separator, which is the same in all.

HYDRAULIC JACKS.
Unless a hydraulic jack is absolutely re
liable, the engineer, mechanic, railroad man
or whoever is using it, is better without
it.
Just at the critical moment, when
everything depends on the jack “stand

ing up,” a poorly made device is liable to

>\\,
u

_."E LOEW'GREASE *9
",3! T ' SEPARATE“ ,9.LO
»
HE LOEWSUQ’LY 8'
\ \.
\. \€_
7:: A
'

.

CLEVILAH 0.0 .IISJ .

-

FIG.

I.

THE LOEW VERTICAL GREASE AND OIL

it can be used with increased efﬁciency for
any purpose desired.
Cylinder oil in exhaust steam limits its
use for manufacturing purposes, and, when
the exhaust is utilized for heating, necessi

S EPARATOR.

no. 4.

I

COMBINATION 01" A LOEW SEPARATOR AND OPEN FEED—\VATER HEATER.

passed through their series of screens, no
trace of oil is to be found at the outlet.
Figure 4 is a sectional view of the Loew
combination separator and open boiler feed

give way.

The consequences are best left

to the imagination.

In the Watson-Still

man hydraulic jacks, this element of un

certainty is eliminated. The cylinders and
rams are forged from solid steel billets,

tates the use of more steam, as the oil in

being forged and bored like the cylinder

adhering to the pipes forms a nonconduc
tive substance through which the heat does
not readily penetrate. The formation of
this scale materially reduces the capacity

of a high-class steam engine.

Valves,

glands, pistons, etc., are made and ﬁnished

with equal care,
subject to wear
replaceable, the
jack thoroughly

and efﬁciency of a feed-water heater, and
if the oil is allowed to enter the boiler, in

packings and other parts
are easily accessible and
result being a hydraulic
dependable and constant

ly ready for service.

The manufacturer,

efﬁcient and perhaps disastrous results may
be expected.
Separators for removing this oil are

\Vatson-Stillman Co., 46 Dey St., New
York City, makes about 300 styles of

made in two inches, vertical and horizontal,

hydraulic jacks which are described in its

by The Loew Supply & Mfg. Co. of Cleve
land, Ohio. The vertical type is seen in
Fig. I, and consists of a number of remov

list.
'—_<-»——

able drawcrs containing a series of screens

through which the steam must pass on its
way through the separator. In Fig. 2 is
shown the construction of one of these
drawers, which contains a ribbed plate to
support the screen and a drain below. The
plate has a double incline toward the cen
ter groove, and this also slopes toward the

drain basin from which the the oil enters
the drain pipe shown in the exterior view,
Fig. I.
\Vhen placed in the drawer, the screen

FIG. 2. ONE OF THE DRAWERS, SHOWING
RIBIIED PLATE FOR Sl'I‘I‘URTIXG TIIF. SCREENS.
FIG.

POSITION 0F SCREEN \VHEN
IN THE DRAWER.

PLACED

watcr'heater. The separator operates on
the same principle as the vertical type and
differs only in the position of the inlet and
outlet. The paths of the steam and oil can

ALUMINUM PAPER is now used in Ger
many as a substitute for tinfoil. This is
real paper coated with powdered alumi
num. By the action of sulphuric acid upon
ordinary paper a sort of artiﬁcial parch
ment is obtained and the sheets are spread
out and covered on one side with a thin
coating of resin dissolved in alcohol. A
current of air facilitates evaporation and
the paper is warmed until the resin has
again become soft. The powdered alumi
num is then sprinkled upon it and the pa
per subjected to strong pressure.
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THE STRAIGHT LINE DAMPER
REGULATOR.
Progress in engineering is generally
either in the direction of a better result or
a simpler or more compact machine. Fre

ENGINEER.
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way valve, passes through the elliptical box,

shown at the right of the ﬁgure, which
acts as a lubricator, condenser and sedi

ment receiver.

About once a month the

box is provided with a I~inch cube of hard

contact and giving the clutch the ability to
transmit power.
Inside the member B, in an oil-tight
case is the magnet coil which is excited by
current taken from the slip rings EE.

quently, however. a gain in one of these

soap for softening the water and cleaning

Brushes to convey current to these slip

directions is accompanied with a loss in

the machine.

rings are carried by the pendulum arm G
which stands stationary on the shaft and
is held in position by a weight D.
The amount of power that will be trans

It catches all the sediment,

the other, so that the two must be bal—

which is then blown oFf through the drain

anced in determining the real advantage.
In view of this fact, the Straight Line

pipe at the bottom, and acts as a condenser

damper regulator, as claimed by the maker,
William P, Dennis, of Philadelphia, Pa., is

a happy combination in which a gain in
efficiency is attended with an appreciable
gain in general results.

ARRANGEMENT

AND

CONNECTIONS

OF

when the pressure is obtained direct from
the boiler.
The entire mechanism is sensitive and
simple in its action and uses but little
water as the valve controlling the piston
is closed at the top and bottom and mid

THE REGULATOR.

FIG.

2.

way of each stroke.

up to the valve so that the steam will not

THE WILLIAMS ELECTRIC CLUTCH.

burn out the diaphragm, which is located
within the dome and is adjusted for the
desired pressure by means of the weights
hung on the main lever arm. As soon as
the pressure exceeds the set value, the
pressure pin, protruding from the top of

The regulator will not

steam pressure

to vary

more

than 2 pounds from opening of the damper
to closing.

This clutch is of the friction disk type
shown in the cross section Fig. 1. Half
the disks are mounted on the member A
which is fastened to the left-hand section
of the shaft and half of the disks are on

By means of a controller,

AS APPLIED TO A SHAFT.

the current may be applied all at once, or
slowly, thus starting the machine instantly
or speeding up gradually as desired. The
clutch can, of course, be operated from any
point by the running of wires to that point,
and for this reason can be used as a safety
device to start or stop any section of shaft
ing about a plant. It has no projecting
parts to catch the clothing, and takes but

a short length along the shaft; it can be
perfectly balanced and can, therefore, be

means of push buttons from any point de
3

. . a , .1
” n,¢\\\‘
,'1,.

~“\\\\\\\\\\§J~.. W VII)”

which is attached to the lever, and oper

I VIII/1 ////1

.
.I
.

ates a three-way valve. \Nater is now ad
mitted from the service into the bottom
of the cylinder, forcing the piston up and
gradually closing the damper in the chim
ney. The opening or closing may take
place from any point in the stroke of the

sired or on account of too high or too low
speed. Figure 2 shows the clutch as as~
sembled on a shaft and indicates the posi
tion of the pendulum weight and brush
carrier, the slip rings and the clutch drum

§'

a;
. 1

X

5

proper.

The current consumption is very

~small, a 75-horsepower clutch running at
400 revolutions taking only I/3 of an am'

pere at 110 volts. The device is made by
the Williams Electric Co. of Akron. 0.

piston so that the damper does not always

During

this operation, water is exhausted from the
top of the cylinder to an open tank, sewer

the magnet coil.

run at high speed.
Switches and trip devices can be placed
in the electric circuit so that the apparatus
will be stopped in case of accident, or by

the dome, is forced upwards and likewise
the main lever, which is limited in its mo
tion by the set screws shown in the ﬁgure,
the extreme travel being ~54; inch. Vertical
movement is imparted to the valve stem,

stop wide open or entirely closed.

upon the strength of current sent through

THE \\"ILLIAMS CLUTCH

The regulator is shown in the accom
panying. The %-inch pipe at the left
of the ﬁgure connects the boiler or set of
boilers to be controlled to the dome of the
regulator. The pipe is ﬁlled with water

allow the

mitted by this clutch depends, of course.

on the number of disks and the size of the
disks but also, for a given clutch, depends

-.-ie

l‘lG.

I.

_a.

CROSS'SECTION OF ELECTROMAGNETIC
CLUTCH.

THE MODEL FLANGE CLAMP.

and the water is admitted to the top of the
Cylinder and exhausted from the lower

the member B which is fastened to the
right-hand section of the shaft. These disks

Part.

are interleaved and are movable lengthwise

Oftentimes it happens that a leak oc
curs between pipe ﬁanges when it is al
most impossible to shut down and renew
the packing. Such leaks may cause a con

01' any other convenient place.

In opening

the damper, these movements are reversed

If the pressure is less than r5 pounds

it is necessary to use a coil of pipe or a
Condenser of at least 75 cubic feet capacity,
connected direct to the boiler.
The water, before entering the three

of the shaft so that when current is turned

siderable loss of steam, and in any case

on to the magnet coil, the movable arma

are a nuisance.

ture C slides on the member B thereby
forcing the surfaces of the disks into close

a leak in a ﬂange joint at such a point that

There is also likely to be

the large size of the pipe or the way in
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which it has been installed makes it al
most impossible to break the joints with—
out great expense.
For such cases, James McCrea & Co.,

of 67 \V. \Vashington St., Chicago, has
devised a clamp which can be attached in
a few moments and will stop the leak until
it is convenient to put in a new packing
The clamp can be removed when the new
packing is put in and will be available for

ENGINEER.

drill driving a disk on which emery cloth
is fastened,

and allowed by

a universal

joint to adapt itself to the surface to be
ground. Different styles of disks are used
for the different surfaces, and a clamp for
holding caps and nuts, which is designed
to fasten to the boiler head so that the
cleaning of small parts can be done with
out taking them from the scaffold. Emery
cloth is held under the thumb nut while
cleaning nuts and small cap surfaces, and
under the ﬂange guide when reseating the
boiler tube head and inside surface of the
cap.
The machine is manufactured by

SEPTEMBER I, 1905.

and closes the circuit when the spring un
der it is released by the melting of the drop
of fusible solder G, as shown in Fig. 2.
The end of the thermostat is near the
bearing surface of the journal box, so that
the fusible solder will melt as soon as the

Maurer, Labadie & Co., South Bend, Ind.
-————<-o.-_

A HOT BEARING ALARM.
A little device which will be of interest
to engineers is the thermostat indicator
shown herewith which is designed to give
FIG. I.

VIEW SHOWING CONSTRUCTION OF THE
FLANGE CLAMP.

FIG.

2.

THE CLAMP IN

POSITION ON A

FLANGE.

future emergencies. By referring to Figs.
1 and 2 it will be seen that the clamp is
made in halves with rims which ﬁt over
the edge of the ﬂange and adjusting
screws by which the packing ring is forced
against the ﬂange joint. The two halves
of the outer ring are held together by
bolts passing through lugs and the inner or
compression ring is made in four sections
with a lug in each section which ﬁts into a
slot in the outer ring so that no displace
ment will occur while attaching the clamp.
A leak around a bolt which holds
ﬂanges together can be packed with a lit
tle hemp soaked in red or white lead and
a washer inserted under the bolt head.
The clamps are made in sizes for any
ﬂange and by keeping on hand a clamp for
each size of ﬂange used in a plant, the
danger of'having to shut down on account
of a ﬂange joint leak will be done away
with.

FIG. 2.

usually necessary to reseat the caps and

nuts which close in the ends of the tubes.
Before the days of reseating machines, this

HEAT AND CON

inside metal of the bearings rises above a
safe temperature. As soon as the con
tacts BB are connected, alarm bells are

rung by a battery connected through this
circuit. An indicator system can of course
be used to show which bearing is giving
trouble, so that it may have immediate at

FIG. I.

YANKEE RESEATING MACHINE.
When cleaning water-tube boilers, it is

DISK RELEASED BY

NECTING THE BINDING POSTS BB.

THERMOS'I‘AT READY FOR ACTION.

warning of the heating of the bearing of
an engine or other piece of machinery be
fore it can do damage. Fig. I shows the

tention.
The system has been installed in many
buildings, and furnishes a guarantee not
only against ﬁre but against the injury of
bearings by overheating. The device is
manufactured by the National Fire Appli
ance Co., 161 Franklin St., Boston, Mass,
which does the entire work of installation
by contract.

construction of the apparatus and the con

RECENTLY AN ELECTRIC PROCESS for the
treatment of peat has been adopted in
England by which the peat its transformed
into a hard combustible, well adapted for

use under boilers. The process takes 2%
hours and yields a material of high calo
riﬁc value, which is of less cost than ordi
nary coal and gives scarcely any smoke.

As it comes from the bog, the peat is
placed in revolving cylinders and a set
of air

fans

drive

off the water,

which

forms about 80 per cent of the total weight.
In the cylinders is placed a set of elec
trodes through which current is furnished
TliE YANKEE BOILER HEAD AND NUT

was done by grinding the surfaces on em
ery Cloth at a great expense of labor-and
time. The new device which is shown in
the illustration will regrind the bearing
surfaces of any size of nuts or caps quickly
and with a minimum of eﬂ'ort. As shown,
the machine consists essentially of a breast

RESEATER.

dition before the heating has released the
alarm.

A is a brass shell, the base of which
screws into the journal box. BB are two
nickel steel binding posts connected into
a battery and bell circuit located at proper
places. C is a metallic plunger which rises

by a dynamo, the circuit being completed
bv the mass of the peat. The passage of
the current creates heat which warms the
peat, dries it out and pulverizes it with
out carbonizing any portion of it.
After the heating the peat is treated
by a

kneading

roller and passed to an

automatic press, which forms it into
briquets. It is then stored away for a ﬁnal
drying.
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DIRECTORY OF ENGINEERING SO
CIETIES.

was tendered the position of assistant gen'
eral manager of the Republic Iron & Steel

AMI-mICAN BOILER MANUEACTIIRERS’ Asso
CIATION.
Secy., J. D. Farasey, Forest street and

Co., whose engineering work on its new

Erie Railway, Cleveland, O.
AMERICAN INSTITUTE OF ELECTRICAL ENGI

NEERS.
Secy., R. W. Pope, 95 Liberty street,
New York City.
AMERICAN ORDER OE STEAM ENGINEERS.
Supreme Corr. Eng, C. Leng, 306 Lip
pincott Bldg., Philadelphia, Pa.
AMERICAN RAILWAY MECHANICAL AND ELEC
TRICAL ASSOCIATION.
Secy., Walter Mower, 12 Woodward
avenue, Detroit, Mich.
AMERICAN SOCIETY OF HEATING AND VENTI
LATING ENGINEERS.
Secy., W. M. Mackay, P. O. Box 1818,
New York City.
AMERICAN SOCIETY or MECHANICAL ENGI
NEERS.
Secy., Prof. F. R. Hutton, I2 West 3ISt
street, New York City.
AMERICAN SOCIETY OF REFRIGERATING ENGI

NEERS.
Secy., William H. Ross, Suite 806, 258
Broadway, New York City.

ASSOCIATION or EDISON ILLUMINATING COM
PANIES.
Secy., W. H. Johnson, Philadelphia, Pa.
CANADIAN ASSOCIATION or STATIONARY EN
GINEERs.
Secy., W. Inglis, Toronto, Ont., Can.,
554 Bloor street, W.
CANADIAN ELECTRICAL ASSOCIATION.
Secy., C. H. Mortimer, Toronto, Ont.
ENGINE BUILDERS’ ASSOCIATION.
Secy., J. I. Lyle, 39 Cortland street, New
York City.
INTERNATIONAL UNION OF STEAM ENGI
NEERS.
Next convention, Toronto, Can.. Sept.
11-16, 1905.

Secy., R. A. McKee, Masonic Temple,
Peoria, Ill.
MASTER STEAM BOILER MAKERS' ASSOCIA
TION.
‘
Secy., George M. Clark, 1377 North Ma
plewood avenue, Chicago, Ill.

NATIONAL ASSOCIATION or STATIONARY EN
GINEERS.
Secy., Frank W. Raven, 140 Dearborn
street, Chicago, Ill.

OHIO SOCIETY or MECIIANICAL, ELECTRICAL
AND STEAM ENGINEERS.
Secy., Corvin J. Miller, 620 Shorb street,
Canton, 0.
WESTERN SOCIETY or ENGINEERS.
Secy.,]. H. Warder, 1737 Monadnock
Block. Chicago, Ill.

OF PERSONAL WTMT.
HALBERT P. GILLETTE, formerly associate
editor of Engineering News, and Geo. H.
Gibson, formerly manager of publicity for
the International Steam Pump Co., man
ager of the advertising department of the
B. F. Sturtevant Co., and editor of the
Westinghouse Companies’ Publishing De
partment, have formed a partnership as
advertising engineers, under the name of
the Geo. H- Gibson Co., with ofﬁces in the
Park Row Bldg, New York City. They
undertake to conduct a ﬁrm’s advertising
in the same manner as would a department
in the ﬁrm's own ofﬁces, and are not ad

rail mill at Youngstown was in his charge,
a month prior to his acceptance of his
present position at the Birdsboro plant.
Another piece of engineering work, con
ducted by Mr. Thomas, was that of the
construction of the Ohio plant of the Car
negie Steel Co.
W. H. TOOTH, formerly manager of the
railroad department of the Magnolia Metal
Co., has resigned his position with that.
company to accept that of manager of the
babbitt metal department of the A. C. Stiles
Anti-friction Metal Co. of New Haven,
Conn.

For some time, Mr. Tooth has been

identiﬁed with the metal industry, having
been with the Midvale Steel Co. before g0
ing with the Magnolia Metal CO. He is,
‘therefore, experienced in the ﬁeld and has
the best of preparation and qualiﬁcations
for ﬁlling his new position acceptably.
Geo. W. Smith will have charge of the
railroad department Of the A. C. Stiles Co.,
with ofﬁces at Baltimore, Md.

WALTER E. HARRINGTON has severed his
connection as vice-president and general
manager of the New-York Philadelphia Co.
to become associated with J. G. White &
Co. After graduating from the University
of Pennsylvania in 1887, Mr. Harrington
was associated with W. C. Grifﬁth in the
electrical contracting business.
He was
then electrical engineer for the Pennsyl
vania Railroad for two years, in charge of
the electric railway in Atlantic City, N. J.,
and afterwards was in West Virginia in
charge of the Wheeling Traction Co. Sub
sequent positions were with the General
Electric Co., of Philadelphia, consulting en
gineer for a number of railway systems.
general manager of the Camden 8: Suburb~
an Railway Co., and ﬁnally with the New
York-Philadelphia corporation.
——~—<-0*__

NEWS NOTES.
CHANGES IN THE RULES of the Depart
ment of Commerce and Labor with regard
to steamboat inspection have been made as
follows:
After June 30, 1905, all iron and steel
plate, subjected to tensile strain in steam
boat boilers shall be inspected and tested by
a duly authorized inspector.
For tubes or seamless steam and water
pipe, one tested billet of material must be
furnished for each ﬁfty tubes or pieces of
pipe.
All woodwork or other ignitible substance within 12 inches of the boiler or
smokestack (unless that be covered with
good nonconducting material) shall be
sheathed with metal over lagging.
Other changes relate to provision of
lifeboats, preservers, ﬁre extinguishers, etc.

vertising agents in the usual sense of the
term, as they receive no commissions, ren

THE BROCK WRENCH MFG. CO. of Gar
wood, N. ]., has opened an ofﬁce at 38

dering only service and leaving the actual
purchasing of space and printed matter in
the client’s hands.

Cortlandt St., New York City. From
' which point its business will be managed.

L. E. THOMAS, formerly with the Uni—
ted Engineering & Foundry Co., of Pitts
burg, has accepted the general management
of the Birdsboro Steel Foundry & Ma
chine Co., taking charge from Aug. I.
Mr. Thomas is well known to the trade and

burg, N. Y., is now building at Ithaca, N.
Y., a plant of about ﬁve times the present
capacity. The company was incorporated
in 1898, no change having been made either
in the name .or personnel since starting,

MORSE CHAIN Co., located at Trumans

F. L. Morse being the treasurer and gen
eral manager.
The plant was originally started for the
manufacture of bicycle chains, but in 1901
it brought out the present “High-Speed
Silent Running” chain, and since that time
has had a rapidly growing business. In
the line of power transmission The Morse
Co. has in service chains transmitting over
75,000 horsepower, and is furnishing drives
up to 500 horsepower for a single trans
mission.
D. T. WILLIAMS VALVE Co., of Cincin
nati, 0., has completed arrangements for

the manufacture and sale of the Cookson
steam trap and separator, formerly manu

factured by the Cookson Steam Specialty
Co. This trap is well known and is han
dled by most large specialty ﬁrms- The
Williams Co. has the exclusive right to
manufacture the trap, separator and other
specialties.
POWER SPECIALTY Co., formerly of 126

Liberty St., New York City, removed its
ofﬁces on Aug. I to the new Trinity Bldg.,
III Broadway.
PRESIDENT ROOSEVELT has issued a proc
lamation granting to residents of Norway
the copyright privilege in the United States.
CALUMET SUPPLY Co. has recently
been organized and incorporated in Illi
nois for doing a power plant and factory
equipment business as well aS general job
bing of mill, factory and railroad supplies.
The ﬁrm will also carry small tools and
hardware specialties for the mechanic, en
gineer and carpenter. The warerooms are
located at 411 Dearborn St., Chicago, where

will be established attractive stores and
where will be kept complete displays of
samples. While the ﬁrm has secured ex
clusive agencies in the Chicago market for
a number of representative steam pumps,
feed-water heaters, lubricator pumps, etc., it
is ready to correspond with manufacturers
who are looking for representatives in the
western territory.
TIIE ABILITY of an economizer to in
crease the capacity of an existing boiler
plant is well shown by the conditions un
der which the B. F. Sturtevant Co., of

Boston, Mass., has installed for the Olym
pia Cotton Mills, Columbia, S. C., two ex
ceptionally large economizers to be used
in connection with 12 vertical Cahall boil
ers. Not only will the output of the plant
be materially increased, but it is contem
plated that a fuel saving of at least 20
per cent will be secured.
JONES & LAUGIILIN, Pittsburg, Pa., have
ordered for their South Side plant one
26 and 56x48 vertical, cross-compound,
condensing engine arranged for direct con
nection to an Soc-kilowatt altemating-cur
rent generator. The valves will be placed
in the cylinder heads and the ends of the
cylinders provided with snifting valves.
The steam and exhaust valves of each
cylinder are to be operated by separate ec
centrics. A feature of the bearings is
the fact that the lower shells are to be
spherical in shape and the bed plates bored
to ﬁt, so as to form perfect ball and socket
bearings. With 140 pounds initial steam
pressure, 26 inches vacuum in the exhaust
pipe near the low-pressure cylinder and at

610

THE

90 revolutions a minute, this engine will
develop 1,160 indicated horsepower with
a consumption of not more than 13%

pounds of dry steam per indicated horse
power per hour. Allis-Chalmers Co. has
the contract for this engine, which is a
duplicate of two previously furnished by
it and now in operation at Jones & Laugh
lin’s plant.

NEW BOOKS AND CATALOGS.
THE COPPER HANDBOOK, Vol. V, com
piled and published by Horace J. Stevens,
Houghton, Mich, 1905. Price, in buckrain
binding with gilt top, $5; in full library
morocco and full gilt, $7.50.

The ﬁfth annual edition of the Copper
Handbook contains 882 pages, divided into
sixteen chapters, devoted to the history,
uses,

terminology,

geology,

geography,

chemistry, mineralogy, ﬁnances and statis—
tics of copper. The major part of the book
is occupied by the chapter devoted to de
tailed descriptions of the copper mines of
the world, 3,849 in number. These deSCrip
tions range from two lines to twelve pages
each, according to importance of the prop
erty.

In the 5 years of its issue the Copper
Handbook has grown from a strictly local
publication, the ﬁrst issue having been de

voted exclusively to Lake Superior mines,
to a standard reference book in use in
every country that produces copper. The
publication has no competitor in this ﬁeld,
~and to a copper man should prove to be an

edition of unlimited value. The publisher
oﬁ'ers to send this book, fully'prepaid, on
approval, to any address
FREE-HAND LETTERING is the title of a
pamphlet by Prof. Alton L. Smith of Wor
cester Polytechnic Institute. In a book of
thirty pages are taken up the principles of
free-hand lettering, cautions are given in
regard to mistakes which are likely to oc—
cur and several different styles of alphabets
suitable for such work both plain and of
ornamental design are given in the plates.
The price of the book is 25 cents postpaid
and it may be obtained from Prof. Smith
at the Worcester Polytechnic Institute,
\Vorcester, Mass.
CROCKER-WHEELER CO., Ampere,
N. 1., is issuing bulletins Nos. 56 and 57.
The former describes Crocker-Wheeler
generating sets with Case engines and the
latter Forbes engines.
IN A CIRCULAR. Form No. 6. the In
gersoll-Sergeant Drill Co. describes the
Haeseler Axial Valve pneumatic hammer.
THE CANADIAN WHITE CO.. Sov
ereign Bank Bldg. Montreal, Can., has re

cently been organized to carry on a gener
al contracting and engineering business, and
has issued an announcement. in the form of
a Iz-page booklet, to this effect. The com
pany will operate on similar lines as I. G.
White & Co., 43-49 Exchange place, New
York City, and in the present publication
gives an outline of its organization and a
partial list of contracts completed or in
progress by I. G. White 8: Co.
THE BALL ENGINE CO., Erie, Pa.,
is issuing a neat little booklet on its new
designs of side-crank single-cylinder and
Corliss engines.
WESTINGHOUSE
ELECTRIC
&
MFG. CO. is issuing a handsome pamphlet
which will be distributed at the Lewis and
Clark Exposition at Portland, Oregon. Be
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sides a bird’s-eye view of the fair grounds,
the pamphlet gives views in various plants
installed by the company and shows appli—
cations of its various machinery for rail
way, power plant, mining and machine shop
work.
BROVVNELL C0, of Dayton, 0., in
Catalog No. 54 describes Brownell engines
of the single-valve type for direct connec

cular No. 4 SDV issued by the Crane Co. of
Chicago.
DE LA VERGNE MACHINE C0. of
New York City issues circulars describing
Ammonia Fittings for Refrigeratin Plants
and Horizontal Refrigerating Lgachines.
These are printed with ornamental borders

on coated paper and they give ﬁne illustra
tions of the machinery.

tion to electric generators or for belting;

boilers of the portable locomotive, the
standard tubular, the plain vertical tubu
lar and the submerged ﬂue vertical type,
and boiler ﬁttings of various kinds. The
pamphlet contains over 30 pages of de
scriptive matter and illustrations.
STERLING FRICTION clutch made

F. E. MYERS 8: BRO., of Ashland,
Ohio, issue a 50-page pamphlet in which
they set forth the points on pumps which
are worth special attention and particularly
the points in the Myers pumps. Special at
tention is called to the brass-lined cylinders,
the glass valve seats, the rubber poppet
valve, and the patented plunger.

by the Kisinger-Ison Co. of Cincinnati, 0.,

is described in Catalog B issued by the
company.
DE LAVAL STEAM TURBINE CO.,
of Trenton, N. 1., in Bulletin No. IO de
scribes the works and the products of
the company and gives a sketch of the
inventor, Dr. De Laval. It is a book of
over 60 pages describing in full the plant
of the company, the methods of doing
work and the complete system of testing
employed in the shops, and showing also
the products of the company in detail.
These consist of the De Laval turbine, De

Laval centrifugal pump and the Sirocco
blower units, and generating sets.
RENOLD ROLLER CHAIN as manu
factured by the Link Belt Engineering Co.
of Philadelphia, is described in booklet No.
54 issued by the company. This chain is
made with rollers and bushings which
cover the pins which join the outside and
inside links. These rollers revolve on the
solid bushings which in turn are ﬁtted
over rivets which join the outside links,
thus giving a particularly durable chain
and one in which the friction is reduced
to a minimum.
MASON REGULATOR CO.. of Bos
ton, in a beautifully printed catalog of 60
pages, describes the Mason reducing valve.
For sizes up to 2 inches, these valves are
made all of bronze and from 2 inches up
to 10 inches are made with iron bodies
and bronze ﬁttings.
Sectional views of
different styles of reducing valves are
shown, illustrating fully the action of the

valves and showing their application for
various purposes. The valves are made
with either spring or lever or with a com
bination; and for use in steam piping or
in water service.
CRANDALL PACKINGS for all pur
poses on steam, ammonia, and hydraulic
machinery. manufactured by the Crandall
Packing Co., of Palmyra, N. Y., are de—

scribed in a 7o-page catalog which gives
prices as well as illustrations and descrip
tions, and treats also of the Eureka boiler

compound: of the Moncrieff gage glasses,
and of rubber and leather belting.
CROCKER-WHEELER C0, of Am
pere, N. 1., in Bulletin No. 53 describes
'its direct-current lighting and power gen
erators, and in No. 58 describes the ap
plication of electric motors for the driving
of a railway shop.
NORTHERN ELECTRIC GRIND
ERS AND BUFFERS as manufactured
by the Northern Electrical Mfg. Co., of
Madison. Wis, are described in Bulletin
No. 48 issued by the company.
AMERICAN STEAM GAUGE &
VALVE MFG. C0, of Boston, Mass, de
scribes in a folder the American Special
pop safety valve. The general construc
tion is shown by a construction drawing
and the special features are fully described.
WESTINGHOUSE ELECTRIC MFG.
CO. in Circular No. I.II3 describes its
belted ~type of rotating ﬁeld alternators.
CRANE RENEWABLE SPRING DISC

brass valves are described in advance cir

YOUNGSTOWN STEAM TRAP CO..
of the Keystone Bank Building, Pittsburg,
Pa., in a 16-page pamphlet describes the
Youngstown steam trap. This is of the
rocking balanced type and is fully illustrat
ed and described.
CRANE C0. of Chicago in advance cir
culars shows the construction and opera
tion of the Crane Combination Back Pres
sure and Exhaust Relief Valve and of the
Crane Butterfly Valves for hot water radia
tors.
SPRAGUE ELECTRIC CO. is putting
on the market an electric winch designed
for pulling heavy loads through short dis
stances at slow speeds. It will develop
300,000 foot pounds at the winch in rope
speeds of 25 to 150 feet a minute. The
winch is described and illustrated in a
folder issued by the company.
BURT MANUFACTURING CO.. of
Akron, Ohio, in a beautifully printed cata
logue describes and illustrates its product,
consisting of the Cross oil ﬁlter, the Amer
ican oil ﬁlter, the Warden oil ﬁlter, Burt

exhaust head and the Standard exhaust
head. There is also a given description
with illustrations of the application of the
American oil ﬁlter to the unit system of
ﬁltering.
MORGAN
CONTINUOUS
GAS
PRODUCER is the title of a valuable
catalog giving much instructive informa
tion regarding this rapidly developing in
dustry. All who are interested in pro
ducers will appreciate the remarkable tests
made by Robt. W. Hunt 8: Co. on the pro»
ducers of the plant of the Grand Crossing
Tack Co., showing an average efﬁciencv
of 92 per cent. This record speaks well
for the progress that has been made in
perfecting an automatic producer. Views
of large installations are shown in the
catalog, which contains 50 pages and is be
ing issued by the Morgan Construction
Co., 40 Exchange PL, New York City.
THE WILLIAM POWELL CO.. Cin
cinnati. 0., is issuing a I6~page booklet on
its White Star valves, recently described
in The Engineer.
+
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TRADE NOTES.
MODERN INDUSTRIAL plant

work, the vertical motor enables the ma

chine designer to do away with the quarter
turn belt, beveled gears. etc. This gives a
compact arrangement of machine and se

cures better economy of operation than is
possible by ordinary means of power trans
mission. Northern Electrical Mfg. Co. of
Madison, Wis, has designed a line of ver

tical motors with the special object of
eliminating the trouble due to lubrication of
a vertical armature shaft. In controlling
the speed of these motors, the Northern sin

gle voltage system is applied so that but
two wires are required to run to a machine.
THE WEBSTER SYSTEM of steam
circulation is a success in every sense of

the word. Warren Webster & C0. of Am
pere, N. 1.. think that they have a right to
feel that this statement is correct, as within

8 years the company has entered ten orders
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THE NEW YOR
PUBLIC LIBRAR
ASTOR, LENOX
TILDEN FOUNDATION.

Three 3.500 h.p. and Two 2,500 hip. Reynolds Vertical_Emzines at Plant of
Union Light and rection Co., St. Louis, Mo.

A very popular type of Central Station Engine
Used by many of the largest power
stations of this country and abroad

Canadian representatives, Allis-Chalmers-Bullock, Ltd., Montreal.
Alphabetical Index to Advertisers, Pages 78 and 79.

Classiﬁed List, of Advertisers, Pages 28, 24. 26, 26 and 27.
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An engine for all
power purposes.
Simple or com
pound. For belt
driven or direct
connected.
25 to 500 H. P.
Highest Efficiency
Perfect Regulation
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NEW POWER PLANT OF THE HEYWORTH BUILDING, CHICAGO.

0

NE of the largest and best equipped
ofﬁce buildings in Chicago is the

Heyworth, which has just been com
pleted and is located at the corner of Madi

son street and \Nabash avenue. The struc
ture is 265 feet high and has a frontage of
180 feet on Madison street and 80 feet on
Wabash avenue. Of the 17 stories in the
building, the ﬁrst or ground ﬂoor is occu
pied by stores and the oﬁice of the building.
while those above are entirely devoted to

boilers and are approximately 7 feet high.
In the interior of the furnace, ﬁre tile of
semi-circular outline surround the combus—

tion chamber, and soon after the ﬁre is
started are brought to a white heat, aiding
materially in securing complete combustion

with but little trouble, as Chicago's under
ground tunnel runs by on Madison street
and a Siding is cut directly into the boiler
room at 5. The mouth of this siding is egg
shaped and is about 6 feet across its widest
part and approximately 8 feet high. The

of the fuel, which at present consists of
screenings mixed with a small quantity of

desired number of cars, which hold 2%

lump coal. \Vith this inferior quality of
coal, the furnaces are giving good satisfac
tion. Stokers were not installed, but could

morning, and, as soon as they are ﬁlled, are

tons of ash, are left on this siding every
hauled to the lake front to assist in build
ing up Chicago's park system.

ofﬁces, with the exception of the eleventh,

which is taken by a wholesale jewelry ﬁrm.
The exterior ﬁnish to a height of 4 Stories
is terra-cotta and above this brown pressed
brick is used. \Vhite Italian marble, with a
border of a dark gray color lines the corri—
dors, and in all the interior presents a
handsome appearance.

In the basement proper is one of Car
son, Pirie, Scott & Co.’s retail departments,
and farther down, in the sub-basement, is the
power plant of the building. The boiler,
pump and fan rooms of the plant are I3
feet below the engine room floor and 45
feet below the street level. This is an ex
treme depth for a basement plant and is one
of the lowest in the city.
To meet the demands of a modern ofﬁce
building, the plant is equipped with com
plete lighting, ventilating, heating, refrig—
crating and hydraulic elevator systems, and
the locations of the machinery and appara
tus installed to meet these various demands
are shown in Figs. 1 and 2. The ﬁrst is a
plan above the engine room ﬂoor, and Fig.
2 is taken just below. The steam piping,
however, is shown the same in both draw
ings, the live steam connections being rep

resented in full lines and the exhaust pip
ing in dotted lines, as is the partial view of
the ventilating system shown in Fig. 2.
BOILERS AND ACCESSORIES.
l-mt IRGmrIR
Under the west end of the building is
the boiler room, which is equipped with
three Babcock and Wilcox boilers, rated at
275 horsepower each and carrying 160
pounds steam pressure. In Fig. 3 is Shown
a photograph of these boilers, which are 23
feet long, 36 inches in diameter and con
tain 120 4-inch tubes. Only two boilers
will be required to meet the greatest de
mands for steam during the winter months,
so that a third boiler will be held in re—
serveat all times.
To avoid any trouble with the smoke in—
spector. McKenzie hand-ﬁred furnaces were
installed. These are of the dutch oven type
and project about 7 feet in front of the

FIG. 5.

ONE OF THE IOO<KILOWATT GENERATING UNITS.

easily be put in place under this type of
furnace.
Immediately behind the boilers and in
line with columns I and 2 is to be installed
a large coal bin with a sloping bottom, so
that the coal, which is delivered through
the openings 3 and 4 in the sidewalk, will
slide out onto the boiler room floor to be
shoveled directly into the furnaces.
The removal of ash, which has hitherto

been a serious problem in a basement plant,
is accomplished in the present installation

Natural draft is used and is created
through a steel stack 8 feet in diameter and
rising 325 feet above the grates. On the
draft gage 1% inches of water pressure is
indicated, and this may be regulated to suit
the varying conditions of the atmosphere or
different qualities of fuel by a damper in
the breeching behind the boilers.
\Vater for all purposes is taken from
the city mains and passes through one of
two Worthington water meters, arranged in
multiple. The drinking and feed water
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enters a National water ﬁlter 6 in Fig. I,
with a capacity of 4,000 gallons, and passes
through to a small surge tank 7. That used
for boiler feeding is forced over by city
pressure into a Soc-horsepower, Cookson,
open feed-water heater 8, where it is raised

to a temperature of 212 degrees, ﬂowing by
gravity through a 5—inch suction to the boil
er feed pumps 9 and IO, and thence to the
boilers. The delivery pipes are arranged in
duplicate and are 3 inches in diameter to
the ﬁrst boiler, being reduced to 2% inches
to the second boiler and 2 inches to the
third.
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connection with solenoids on the Cutler—
Hammer board, open or close the motor cir~
cuits and operate the pumps according to

All cylinder drips are trapped to a sec
ond tank in the boiler room, which is pro
vided with a 6-inch pipe to the atmosphere,

the demand for water. Either pump can
deliver water to either of the two tanks or

so that the vapor can escape and allow the
oily condensation to pass through the cool

to both as desired, so that the water level is

ing basin and ejector to the sewer.

always maintained at a certain height and a
supply held in reserve in case of ﬁre.

As previously stated, dotted lines indi

cate exhaust piping, all of which terminate
in an expansion tank 54 inches in diameter
and I4 feet long. This is shown in Fig. 4,

STEAM PIP! NG.

From each boiler steam is delivered
through an 8-iuch leader to the main steam

as is also the Cookson feed-water heater,

the V. D. Anderson trap below, which

header, which is 12 inches in diameter, and

drains the expansion tank, and the ejector

is delivered to the 9-inch, high—pressure

pit in the foreground.

From the tank a

U .
.4;

BOIL ERS.

lI

i9

ll
i...

FIG. I.

PLAN OF PLANT ABOVE ENGINE ROOM.

0

The pumps are 6 and 4 by 6-inch, and
are of the Deane duplex type. Besides the
connection to the heater, the pumps are in
direct communication with the surge tank

loop from which live steam connections are
made to the engines and pumps, with the
exception of the boiler feed pumps, which
are tapped to a 6-inch auxiliary header.

14-inch exhaust pipe. provided with :1
Dixon exhaust head, leads to the atmos

phere, a 16-inch to the heating system and a
6-inch pipe to the feed-water heater. A 6
inch live steam connection is also made to
the tank, so that if the exhaust is not sufﬁ

alternately ﬁlled and emptied into the stor

The long sweeping bends in the loop and
the double bends in the taps to the various
machines give plenty of chance for expan
cient to supply the heating system, the boil
sion and still allow a free passage to the
ers may be utilized directly to hold up the
steam.
pressure on the building.
Dixon separators are installed through- ,

age tank below,

out on the live steam end, and the various

\Vater for general use throughout the
building and for ﬁre purposes is elevated by
two Rumsey & C0. three-cylinder pumps, 5

separators are all drained by the Holly
system, the drips returning to a small tank

and also with the steel weighing tanks 11,

which are used when conducting evapora
tive tests on the boilers; The two meas
uring tanks are located above and hold
about 500 pounds of water; each tank is

by 8-inch, to the roof, where it is con

HEATING SYSTEM.

in the boiler room, from which the con

densation is elevated to the Holly receiver
on the second ﬂoor and returned by gravity
to the back of the boilers. To obtain the

tained in two 10,000-gallon tanks. The
pumps, 12 and 13 in Fig. I, are driven by
Crocker—VVheeler motors, each of Io-horse»
power capacity, and these are automatically

necessary difference in pressure to elevate
the water to this height, the receiver is

controlled by a ﬂoat in each tank, which, in

vented to the Cookson heater.

For heating, either the gravity or vac
uum system may be used, as a steam trap
is installed to take the place of the vacuum
pumps, when desired. The 16~inch supply
pipe from the expansion tank terminates in
a I4'ittClt header, which makes a complete

'circuit of the attic and supplies steam
' to thirty-eight risers, 3' inches in diameter
at the top and gradually reduced to 1%
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inches at the bottom. From the foot of all
these risers returns lead to a 7-inch header,
from which all condensation ﬂows into the
feed-water heater.

The various radiators

throughout the building are tapped to
these risers, and to obtain a good circula
tion, Dixon Improved vacuum valves are
installed and also two Knowles 6 and 9 by
rosinch vacuum pumps, which force the re
turns from the radiators over to the feed—
water heater. A vacuum of 22 inches is
maintained.
As denoted at several points in the de
scription, the contract for all steam piping

hour and correspondingly low values on

lighter loads. These characteristics result,
of course, in high efﬁciency and make the
engine well adapted for carrying a lighting
load. Hills-McCanna oil pumps lubricate
the cylinders and the inertia type of shaft
governor controls the speed to within less
than 1% per cent. The receiver between
the high and low-pressure cylinders runs
beneath the ﬂoor, and the oily 'drips are
trapped as explained in the description of
the steam piping. The steam and exhaust
connections are 4 and 8-inch respectively.
Cracker-Wheeler generators of 10:)—

\\ {I

glass-incased Thomson recording wattme
ter, a Bristol recording voltmeter and a
\Vcston voltmeter with a six-point Mabbs
switch. The remaining three are feeder
panels,

containing

the

various

feeder

switches and another Weston ammeter,
which is provided with a twenty-point.
Mabbs switch, so that it may be thrown on

any one of the twenty circuits.
;
Back of the board, the copper work;
rheostats and fuse panels do not extend1
more than 18 inches, so that ample space ISt
allowed for inspection. The three wire
convertible system is used throughout the

A“ \p \.

i

i
l

l
l
I

i

BO/L ERS-

FIG. 2.

and ﬁttings was awarded the Geo. E. Dixon
Co. of Chicago.
ENGINE ROOM.

BOILER

PLAN BELOW ENGINE ROOM LEVEL.

kilowatt capacity and generating 800 am

huilding, so that Edison current may be

peres at 125 volts, furnish the current.

turned on at any time desired. _

Arthur Frantzen Co. of Chicago was the‘
contractor for all the electrical work.
and a view of the board is shown in Fig. 6.
WATER coouNG SYSTEM.
cent lights, ﬁfty arcs and the miscellaneous
Its height is 7 feet 6 inches, and its loca
l
On the same floor as the engine room is
tion is 5 feet from the wall, both ends be
motors throughout the building, three 100
the refrigerating plant, which was installed"
kilowatt, direct-connected units are in~ v ing inclosed with electro-bronze basket
by the Carbondale Machine Co. and is of‘
stalled in' the engine room, a plan of Which
work grating. The board consists of seven
its latest type, using exhaust steam to
is shown in Fig. i and a view of oneof the ' black enameled panels, which, with a heavy
moulding of burnished copper, brass head
vaporize the ammonia. The plant has a
units in Fig. 5.
,
v
' capacity foricooling 300 gallons of water an
ed bolts and nameplates and nickel-plated
The prime movers are Fleming, 203
horsepower, cross-compound engines, made
instruments ﬂush with the surface. present
hour from 75 to 35 degrees F.
In Fig_ I is shown the relative location
by theyHarrisburg Foundry andI'Machinc
a neat appearance.
,
of the apparatus belonging to the plant. l
W'orks.‘ 'The~ engines, which are 11' and 20
At the left, the ﬁrst three panels are for
by 14-inch and have a speed of 275—revolu
the generators,_andv contain the usual three
Number 18 is the. gene'rator, on top of
which is the analyzer 19 and exchanger 20.
tions “:1 minute, show remarkable economy
pole,lsinglc~throw main switch, a 1,000-am
in steam "consumption for noncondens'ing pere I. T. E. circuit breaker, the rheostat , The rectifier is numbered 21 and is shown
machines, as'at full loadthey require less
and all/'cston ammeter. The fourth is the _ in dotted lines, as it is suspended from the
ceiling. Farther to the left is the condenser
than 23 pounds of" steam at horsepower
meter panel, which is provided with a
, .
To furnish current for 7,000 incandes—

In Fig. I, the switchboard is marked 17.
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22, absorber 23 and the drinking water
tank 24. The ammonia pump, 1%; by 6

pumps 27 and 28, used on the elevator sys

house air brake pumps and an intensiﬁer.
The pumps force the air into the intensiﬁer

inch, is numbered 25 and is of the Gould

tem.

at

triplex pattern. A Morse silent chain drive
is employed, with a IM-horsepower, Crock
er-\Vheeler motor at the other end.

tween it and the engine room are two pilot

ELEVATOR SYSTEM.
To afford communication between the
different ﬂoors, nine Otis elevators, eight
passenger and one freight, are installed.
These are operated by the Otis high-pres—

150

pounds

pressure,

and

water ad—

mitted to the intensiﬁer from the main sup
ply line pushes it into the air chamber,
where by expanding on a demand for water
it relieves the pumps and prevents too sud

den 3 start.

sure system, using 850 pounds a square
inch of water pressure, which is developed
by a Laidlaw—Dunn-Gordon, three-cylinder,

cross-compound, high-duty, pumping .en
gine 29, with cylinders 15, 20, 20 and 5
inches in diameter and a 20-inch stroke.
This is the main elevator pump and is easi
ly capable of handling all the elevators. It
may be replaced, however, by two Blake,
tandem compound, outside packed, single
pumps, 18, 30 and 8% by 24-inch stroke,
shown in Fig. 7. These are located at 30
and 31 in the plan views.

For lifting safes or other heavy objects,
a 10 and 3 by 10-inch, Laidlaw-Dunn-Gor
don, duplex pump 32 is installed, and is
capable of developing 2,200 pounds pressure
It is also used for night and Sunday duty
and can handle two cars per round trip a
minute. The pilot pumps 27 and 28, pre
viously referred to, are of the \Vorthington,

FIG, 3.

BATICOCK AND WILCOX

BOILERS, 275

IIORSEI‘O\\' ER.

\Vater for drinking is forced from the

compound, duplex type, with cylinder 9, I4
and 6 inches in diameter and a 12-inch
stroke. These pumps take the water from
the tank in which the pilot valves discharge
and force it into the suction of the large
pumps.

surge tank into the system by city pressure

Two Otis accumulators 33 and 34, with
16-inch solid steel rams, 12 feet long and

and is circulated by a Deane triplex pump,
4 by 4-inch, located at 26 and driven by a

carrying a weight of 85 tons, keep up the
pressure on the 8-inch supply line and ab

FIG.

VIE\V 0F SWITCHBOARD..

The three main pumps are controlled
simultaneously by the accumulators through
a cable, which is attached to the throttle
valves of each pump and regulates the
speed according to the movement of the

accumulators. The large Laidlaw-Dunn
Gordon pump is also provided with an or—
dinary ﬂyball governor.
VENTILATING AND HEATING SYSTEM FOR BASE
MENE
For heating and ventilating the base—
ment and sub-basement, ﬁve fans, made by

the Detroit Blower Co., are required.

|.. 'c- Y7
t;. i ‘.
.
i

.-

i

T

__

.— l-Ir

The

largest of these has a capacity of 800,000
cubic feet of air a minute, is IO feet in di
ameter and 4 feet wide, and supplies air to

the boiler, engine and pump rooms. A sec
ond fan removes the air from these rooms,
and is 7 by 3 feet, with a capacity of 400,000
cubic feet a minute. The sub-basement
store room and the engineer’s office are
supplied by a fan, 50 and 30 inches, with a
capacity of 200,000 cubic feet, and the air is
removed from the same rooms by a fan of

I32

similar dimensions. For the basement proper
or Carson, Pirie, Scott 8: Co.’s retail de—

partment, a 7 by 31/2-foot fan is used, and
this discharges 500,000 cubic feet of air.

The fans are all driven by General Elec
tric motors, and, with the exception of the
large fan, which is belted, Morse silent

chains are employed. All fans delivering
air are provided with tempering coils and
thermostatic dampers, and the supply,
which is taken from the alley, is passed
through an air wash before it is permitted

to enter the fans. The air is cleansed in a
room about 12 by I2 feet, and is forced
through three sprays or sheets of water,
which is kept in motion by a small rotary
pump. The discharge from the exhaust
fans is conducted to the roof, where the

FIG. 4.

EXPANSION TANK AND COOKSON FEED— WATER HEATER.

4-horsepower Crocker-Wheeler motor, also

sorb any ﬂuctuations of pressure due to the

employing a Morse silent chain.
To the right of the refrigerating room
in Fig. I is the ofﬁce of the chief engineer,
J. E. Lawrence. The ofﬁce is provided

pumps.
On the discharge from
air tank 2 feet in diameter
which is ﬁlled with air
pounds pressure by means

with lavatory and bath facilities, and be

the pumps is an
and 12 feet long,
at the full 850
of two Westing

foul air can escape without any incon—
venience to the tenants. A dotted outline
of the fans and air ducts is shown in Fig. 2.
COMPRESSED AIR SYSTEM.
As the boiler room ﬂoor is 45 feet below
the street level, all sewage has to be raised
33 feet and discharged into the city sewage
pipes. This is accomplished by a Shone
ejector operated by compressed air at 25

pounds pressure.

The ejector consists of

SEPTEMBER 15, 1905.

THE

two cylinders with 7-inch inlet and dis
charge openings, and is located in a pit 7
feet in diameter. This is shown at 16 in
Fig. I and the railing around the pit in
Fig. 4. Fifty gallons :1 minute is the rated
capacity of the ejector, but with the 25

pounds pressure, it will easily discharge 100
gallons a minute. \Vhen the cylinders are
emptied, the exhaust to atmosphere es—
capes in a duct leading to the roof.
Compressed air for the ejector and for
the use of physicians in the building is
furnished by three Ingersoll-Sergeant-Drill
air compressors. Two of these, 35 and 36
in Fig. I, are of the horizontal type, 6 by 8-‘
inch, and the third is a vertical machine 37,

with dimensions 10 by 12-inch. All are
driven by 5-liorsepower Crocker-VVheeler
motors, employing the Norse silent chain
drive.

At prCScnt the vertical machine is used
for the doctor’s supply and one of the hori
zontals for the Shone ejector. All three,
however, can be interchanged, and, if

necessary, the two horizontal machines can
be thrown into parallel, so as to supply suf
ﬁcient air to rid the ejector of large quan
tities of water, as when washing out the

ENGINEER.
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ESTIMATION OF STEAM CONSUMP
TION WITH SUPERHEATED
STEAM.

author ﬁnally, not being able to ﬁnd a table,

ENGLISH WATER PURIFIERS AT THE
GIBRALTAR DOCKYARDS.
BY FRANK C. PERKINS.
OST engineers are well aware of
M
the difficulty of the absolute re
moval of oil from greasy condensa
tion water and it is becoming generally rec
ognized that no form of simple mechanical

ﬁgured out one which is believed to be
practically correct as far as it goes. The

greasy condensation water from the modern

BY WILLIAM O. WEBUER.

Often having occasion to estimate the
steam consumption of compound condens—
ing engines using superheated steam, the

ﬁltration is adequate for the purpose.

The

STEAM CONSUMPTION. 27 IN. VACUUM. COMPOUND CONDENSING ENGINES.
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boilers or in some other emergency.

the

At 38 in Fig. 1 is the switchboard for
three machines.
This contains the

motor switches and rheostats, two Shone

air gages and three pressure regulators
which in connection with electrically op
erated

automatica‘lv start and
Stop the solenoids,
motors.
v

The air tank for the doctors’ supply is
located at 30 and the ejector supply at 40.

table is ﬁgured for three diFferent cutoffs
and with steam superheated 100,200 and 300
degrees. It is the author’s belief that the
use of high steam pressure and superheat
has not received the attention which it de
serves in this country and that if these fea

tures are given proper weight, the steam
turbine will lose much of its apparent ad
vantage over the reciprocating engine. The

high-speed type of engine generally holds a
large proportion of the oil in the form of an
emulsion which gives it its characteristic
milky appearance. The futility of any sys—
tem of mechanical ﬁltration can be readily
shown by passing such water through the
very ﬁnest ﬁlter paper, when it will appear
after the process exactly as it did before.
In the Paterson puriﬁer, illustrated in
Figs. I and 2, installed at the Gibraltar
Dockyard by the Paterson Engineering Co.'
Ltd., of London, Eng, the Oil, in mechani

cally suspended and
moved by a system
tration. Referring
tion of the puriﬁer,

emulsiﬁed forms, is re
of coagulation and ﬁl
to the sectional eleva
Fig. 2, the greasy con

densation water enters by the inlet pipe and

FIG. 7.

BLAKE TANDEM COMPOUND ELEVATOR

These hold 40 and 75 cubic feet, respective
ly, and are provided with cold water coils,

which sweat when in contact with the
warm air and catch the impurities con
tained.

Before leaving the tank, the air

passes through a settling chamber in the
top, so that no moisture shall be carried out
into the piping system.
D. H. Burnham 8: Co. were the archi
tects for the building, TO I. E. Lawrence,
chief engineer of the plant, we are indebted

for the major part of the information con‘
tained in this article.

PUMPS.

use of high pressure and high vacuum
gives to the reciprocating engine the same

theoretical advantage as to the turbine and
the use of high superheat overcomes the in
creased condensation which would other—
wise accompany the large resulting ratio of
expansion.
In this connection it is worth while not—
ing that a recent test Of a reciprocating en
gine at Belfast, Ireland, showed an econo—

my of 8% pounds of steam pcr horsepower
hour, the superheat being nearly 700 de
grees.

after passing through a perforated baﬁ'le
plate, which prevents agitation, it enters the
measuring chamber, in the side of which is a
narrow vertical discharge slit or tumbling
bay, through which the condensing water
discharges into the mixing trough below.
It is obvious that the level of the water
in this measuring chamber bears a deﬁnite
relation to the amount of condensation
water passing through, indeed a tumbling
bay constructed as in these puriﬁers is a
most accurate method of measuring the
ﬂow of any liquid; the weir being long and
narrow gives a larger range of motion to
the float which rides on the surface of the
water.
The ﬂoat is counter poised by a balance
weight, to which it is connected by a ﬂexi
ble metallic cord passing around and ﬁxed
to the motion pulley keyed to the cross
spindle from which the needle valves con
trolling the discharge of coagulant are
hung. These needle valves are from 4 to 6
inches long, carefully calibrated so as to
give an annular discharge oriﬁce which per
mits the escape of an amount of coagulant
bearing a direct proportion to the amount of
greasy condensation water. They have a
ground seat formed on the top so that
when the supply of greasy water is cut off
and the measuring ﬂoat sinks to the bottom
of the measuring chamber these ground
scatings prevent any escape of reagent.

616

THE

On the arrival of the condensation water,

'the ﬂoat rises in the measuring tank to the
level corresponding to the amount of such
water passing and remains stationary so

As an advantage over any other system,
the makers claim for this apparatus extreme
simplicity and low cost of treatment and
maintenance. They guarantee the absolute
removal of the last trace of oil at a cost not
exceeding % cent a thousand gallons, with
a maximum drop in temperature between

i
l,

“ll-“t
"an" n.

WISH
WATER

.G‘
FIG. I.

THE PATERSON EXHAUST STEAAI Pl'RI

FIER.

'

valves, of course, rising with the float and
giving their proportionate discharge. The
level of the reagent in these valve tanks is

maintained constant by a ball cock connect
ed to the storage tank alongside.

Light Co. not only serves the purpose of

supplying adequate transportation and light—
ing service to Manila, but it justiﬁes the
belief of the I. G. \Vhite Co.’s engineers
that it was possible to educate the Filipino so
that he could undertake skilled work as
well as that of an ordinary laborer. Many
Filipinos are now employed in the capacity

from a steam jet air compressor provided
with and ﬁxed on the apparatus. The waste
water overtlows into the waste gutter shown

of carpenters and machinists, as well as
conductors and motormen on the cars.

on Fig. 2 and passes thence to the drain.

2,000 of the little brown men have been oc

Tm: STEAM RAISING VALUES of refuse in
English towns are considerably higher in
winter than in summer. For example, in
Stepncy 1 pound of refuse will raise I
pound of steam during the summer, and
1.25 pounds in the winter; at Hackney 1
pound of steam in summer and 1.4 in win

long as the load is constant, the needle

STREET RAILWAYS IN MANILA.
ECENTLY, a long step forward in
R the Americanizing of the Philip
pines was celebrated at the ofﬁcial
opening of the Manila street railway. The
plant of the Manila Electric Railway 8:

the inlet and outlet of not more than I0 de
grees F. The quartz sand ﬁltering me
dium is said to be practicahly indestructi
ble. It is thoroughly cleansed in place by
reversing the current of water through the
bed, which is thoroughly agitated and ster
ilized by the injection of compressed air

—<-.-._

.t v"
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1ter; in Gloucester 1.25 pounds in summer
and 1.5 during the winter. As a tair value
for this refuse, 2,500 British thermal units

may be taken for each pound of material.
This would be sufﬁcient to evaporate 2
pounds of water from 50 degrees F. to

During the last 21/; years some 1,500 to
cupied in erecting the power house and car
barns and installing a complete electric sys
tem. Their wages ranged from 50 to 70
cents a day, varying according to their oc
cupation. The Filipinos were well satisﬁed
with this small sum, because it was almost
twice as much as they were accustomed to

receive under Spanish rule.
The main
trouble was to keep them at work steadily.
With their increased wages they felt that
two or three days of consecutive labor was
quite sufﬁcient. By allowing them to ob
serve innumerable feast-days, and letting
them take a rest in the middle of the day
when the heat was intense, the foreman

In the mixing trough, the greasy con

found that they were more willing to work.
It was a hard problem to ﬁnd a wood for

densation water with its coagulant is thor
oughly mixed before passing into the reac
tion and precipitating chamber where the
bulk of the free oil separates out in the
form of a thick sludge, the heavy impuri—

CHEMICAL
STORAGE TANK.

ties and poles, and also for the car bodies,
which would withstand the assault of the

white ant and be practically weatherproof.
As an experiment, three kinds of wood
were used for ties; the native wood called
molave, California redwood, and an Aus

AUTOMA‘I’IC CHIMICAL SUPPLV
FCGULATING GEAR.
vinyls“ DASCIAlGl 5Ln\

tralian wood. Further experimenting has
been done by treating the ties with pre
servatives such as creosote, jodelite, solig
num and carbolineum.
The rails were
painted with asphaltum, and in low lying
ground were laid in concrete.
The only wood which seemed to be ant

uusunmu up"

INLET.
H

\

OILY SLUDGI
If FLOATlNG IMPURIT

!
l

l ,l llll

proof was teak, and the cars were built of

this material, combined with steel of a
heavy design which was carefully protected
twith rust-proof paint. Teak is a dense,
hard wood which needs no chemical treat
ment. It is difficult to work with tools and
to steam bend. and has such a beautiful ap
pearance that the cars were ﬁnished in the
natural color wherever passible.
The Manila climate is intensely hot, and
hurricanes are a common occurrence.

The

majority of the equipment consists of open
cars, but several convertible and semicon
vertible cars are being used for experiment—
al purposes. Absolute simplicity was the
Mum"
IYIAIIIIS

keynote of the designs for the cars, so that

there would be no difﬁculty in keeping them
cru

clean.

Heavy driving storms occur so frequent—
ly that extra precautions were taken to so
cure the comfort of the passengers.

All

cars are vestibuled and equipped with cur—

OUTLET

tains of Pantosote mounted on extra heavy
FIG. 2.

SECTION OF PATTERSON PURIFIER.

slats which will resist the strongest wind.
The gutters, water ducts, and cables for

tics falling to the bottom. After passing
upwards through a strainer of a wood wool
ﬁber, the water overﬂows into the quartz
sand ﬁlter bed, where the ﬁnal puriﬁcation
Tafk‘es. place. whence the water is‘dischargctl
absolutely free from any trace of oil.

steam at 140 pounds pressure, neglecting

the evaporation of moisture in the refuse it
self and the heat absorbed in raising the
clinker to 2,000 degrees F. It is estimated
that these two items together would absorb
500 to 1,000 British thermal units.

curtains are made of nonrusting metals.
and the-dash boards of extra heavy steel.
There is a considerable overhang to the
monitor roofs, and the ventilation is so ar
ranged as to readily dispose of any water
which may collect.

Enr
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The Manila electric railway repair
shops are thoroughly equipped to design
and build cars, and are conducting experi
ments with a view to using native woods.
The present equipment consists of ninety
ﬁve passenger cars furnished with West
inghouse two-motor equipments through
out. On account of the lower price of teak
wood in Europe, most of the car bodies

A VERTICAL CROSS - COMPOUND
ENGINE.
HE ﬁrm of A. Borsig, Tegel, Ger
T many, is perhaps better known in
connection with locomotive engines
than with stationary engines, but the man
ufacture of the latter is an important
branch of its business. \Ve illustrate here—
with a vertical compound Borsig engine

were purchased there, but the trucks were

of 950 horsepower normal load.

purchased in America.
In the power house are four Westing—
house turbo-generators which produce ap
proximately 4,0oo horsepower for general
power purposes, and lighting is furnished

inders of this engine are 31% and 50 inches
in diameter, and the stroke 29% inches;
the speed is normally Ir5 to 120 revolutions

The cyl

a minute, and the maximum load, with 150
pounds initial pressure, is 1,350 horsepower.

umns, all of which are bolted to a heavy

bed plate, which, together with the lower
halves of the three main bearings is cast
in one piece. The crank shaft is made in
one piece, with a coupling ﬂange on the
dynamo end; the ﬂywheel

being cast in

halves, with a toothed rim for the barring
gear.
Lubrication is effected mainly from a
common center, by means of sight feed
lubricators which provide for continuous
running for long periods. Ample provi
sion is made for access to all parts of the
engine, and the starting handles, gages
etc. are operated at one place.

a;

BORSIG, QSO—HORSEPOWER, VERTICAL, COWOUN’D ENGINE.

by the company as well as the power
for the street railroad.
The power
house, car barns, and other buildings are
built entirely of steel and concrete, all
metal being painted to guard against dete
rioration.
' IN A PAPER BEFORE THE Western Society
of Engineers, F. H. Bainbridge takes up
the subject of structural steel dams, which
is a comparatively new departure in this
line of work.
In this construction the
foundation is made of a concrete block and

The valve gear on the high—pressure cyl<

The governor attachment is shown in

inder is of the Collman type, while the

the photograph.

low-pressure cylinder is equipped with a
piston valve.
The engine is provided with a jet con

contained in the same casing as the ad
mission valves, and are operated by seg
mental cams, connected with a separate

denser, which is located below the ﬂoor

eccentric, being returned to their seats by

level. The speed is regulated by a centrif
ugal governor on the end of the crank
shaft and which acts directly on the cut-off
gear. The high-pressure cylinder is pro
vided with a live steam jacket, while the

means of helical springs. The admission
valves are of the balanced or equilibrium
type, operated by a trip gear driven by a
rocker arm and eccentric. The contact of
the tripping faces is controlled by the gov
ernor in a simple manner. The cutoff is
variable between zero and 0.75 of the
stroke. The photograph shows the high
ﬁnish and the handsome appearance of the
Borsig engine.

jacket of the low-pressure cylinder is fell

with steam from the receiver. The cylin
ders are mounted on two cast-iron stand

the dam proper is a series of curved steel
plates supported by structural steel work

ards, which carry the guides for the cross

built up into a compression truss.

heads, together with two polished steel col

The exhaust valves are
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COMBUSTION ENGINES.
A NOVEL TWO-CYCLE ENGINE.
EREWITH is illustrated a new
English design of two-cycle oil en
gine with two cylinders, designed
by F. Lister of Keighley, England. The de
tails of construction and method of opera
tion are indicated in Fig. 3.

ENGINEER.
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portion of the return stroke being equal to
1.2 the crank stroke. The designer, Mr.
Lister, holds that an engine of this type
can be constructed with a small unit of
weight per horsepower and a high efﬁcien
cy, at the same time occupying but small
space.
Governing is accomplished by varying
the volume of the pump charge within the

cylinder contents at the point of exhaust is
from 50 to 70 per cent greater than the
initial volume of the charge before the
commencement of compression, resulting in
a noiseless exhaust, better combustion and

hand for marine service, and by an ordi
nary engine governor for stationary service.
When the crank is rotating in the direc

increased efficiency. He holds that with the
free exhaust port the loss from back pres
sure is avoided, and with this design of en
gine there is a positive scavenging action
without any loss of incoming explosive
charge. Another feature of utility claimed
for this engine is the rapid expansion with
consequent reduction in the cylinder wall

tion of the arrow, as noted in the middle

losses.

view, Fig. 3, commencing with the position
at the completion of the compression stroke,
the pressure which is generated acts simul
taneously on both pistons as the ignition
takes place. Piston A follows piston B in
its travel, and the latter has approached the
end of its out stroke when piston A reaches
the exhaust port, The expansion ﬁgure
shows the volume at this point, the exhaust
then taking place and the pressure imme
diately drops to that of the atmosphere. An
inlet port provided with a back pressure

It is stated that there is a deﬁnite full
Charge of explosion mixture at all speeds
and under all conditions of temperature.
and that the short connecting rods have a
greatly reduced angle of pressure which
does not exceed 5 degrees at any point of
the working stroke. This is of great im
portance as the lubrication is excellent and
the cylinder and piston wear are equally

working limits of the explosive mixture, by

distributed.

It is held that these engines are
ticularly suitable for marine work,
tion work and pumping service, and
there is a 15 per cent reduction in oil

valve connected by a passage to the en
closed crank chambers, then having been

.. _
~Ill ENGINEER

uncovered by piston B, allows a volume of
air under pressure to pass into the cylinder
B as a scavenging charge sweeping out the
waste gases from the explosion preceding,

I.

sumption per brake horsepower over the

four-cycle type, with 40 per cent reduction
in space occupied, while the weight is re
duced by at least 50 per cent—F. C. P.

._ 53.»...1.
(‘barga Vol. I.
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TWO-CYLINDER LISTER ENGINE.
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\\

\“\

\\

ENKW.

1

\\

cylinder has its piston connected to a tri
angular frame C by rods denoted R., R11.
One angle is coupled to the crank pin and

W

the movement of the frame is controlled by

the radius rod L, which is pivoted to the
casing of the engine.

r10. 3.

SECTIONAI. DIAGRAMS, SHOWING THE OPERATION OF THE DOUBLE CONNECTING
ROD CONNECTION TO THE CRANK.

and thoroughly cleaning the compression
space and cylinder of these burnt gases.
Again in advance of piston A, piston B
commences its up stroke, and forces out a

FIG. 2.

END AND SIDE ELEVATIONS OF LISTER
ENGINE, SHOWING ARRANGEMENT
OF CYLINDERS.

It has been stated that this engine can

run with petroleum, gasoline or acetylene,
and is specially adapted for launches and
tugs where more than 8 horsepower is re
quired; also that a 20—horsepower engine of
this type can be operated at full load for
less than 8 cents an hour. As seen in Fig.
3, the charge is expanded to 1.7 its initial
volume before exhaust takes place. and the
combined effective power strokes of the two
pistons are said to be approximately equal
to 1.8 the crank stroke, the compression

further volume of contents from the cylin
der A, and approaches the end of its in
stroke at the time when the piston A is
closing the exhaust port. The volume be
fore compression is then as shown in the
charge diagram at the left. A charge of oil
or other liquid fuel is pumped into cylinder
B shortly before the closing of the exhaust
port, in such a way as to mix intimately
with the air in the cylinder, forming an ex
plosive mixture which is ignited after being
compressed.

This cycle is repeated at each revolu
tion, so that this engine, in common with all
two-cycle engines, has an operating impulse
at every revolution of the single crank
shaft, thus differing from the engines of the
four~cycle 0r Otto principle, which have an
impulse every two revolutions.
Mr. Lister claims that the volume of

CAREFUL EXPERIMENTS, conducted some
years ago at the New York Navy Yard, to
determine the best form of steam jet for
producing forced drafts in launch boilers,
show that from 8.3 to 21.2 per cent of the
steam produced by the boiler was con
sumed by the jet. In a jet which had a
hole only 1-16 inch in diameter, and which
was the most economical of all. the steam
used was 1 pound in 20 minutes. The
amount of steam required by a fan blower

is under ordinary conditions from a frac
tion of I per cent up to a possible maxi
mum of 3 t0 4 per cent in small boiler
plants or with uneconomical apparatus;
and practically the whole of this expendi
ture of power, in the form of exhaust
steam,

may be

subsequently

utilized

for

heating or similar purposes.
————4-..——

THE CANADIAN GOVERNMENT is to experi
ment with electric smelting of ores and
manufacturing of steel at Sault Ste Marie.
$15000 has been appropriated.
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THE GAS TURBINE.
HE receiving of a jet of ﬂuid and
bringing it to rest is the function of
the rotating part of every turbine.
and work is done by this member only be
cause it can bring to rest the jet of ﬂuid
once formed with a given velocity. The
velocity is given to any ﬂuid or gas by

forcing it to ﬂow through an oriﬁce or
nozzle from a place of high pressure to
one of low pressure- For an incompressible
ﬂuid such as water there is no change
in density and hence no expansion of the
mass with the change of pressure. If the
ﬂuid be a perfect gas, however, it will
change density with the pressure change,
and suﬂer an expansion in addition to the
phenomena present in constant density
ﬂuids. Such expansion through a nozzle is
termed “free” expansion.
The turbine engine using expanding
ﬂuids such as steam or a perfect gas de
pends for its possibilities of output and
efﬁciency on ﬁrst, a mechanical action in
the jet, and second, a thermal action, of
which the latter may be absent.
The tur
bine may be useless if the maximum amount

of original energy of the ﬂuid is not ﬁrst
converted into kinetic energy of the jet.
The mechanism so far, used for conversion
of the original potential energy of the ﬂuid
into kinetic energy of the jet is the nozzle;
practically all nozzles in use were designed
on some assumption of the phenomena tak

ing place in free expansion because there
is not in existence suﬂicient experimentally
veriﬁed information to permit of a more
positive method.
The classiﬁcation of gas turbines is par
ticularly applied to those turbines using
the products of combustion from a fuel and
air previously compressed.

There are three

elements to the system of any of these: A
compression pump for air and fuel; a re
ceiver for the fuel and air compressed and
a pressure combustion chamber to convert
the fuel and air into hot gas; the turbine
proper to use the hot gases. The eﬂiciency
of the system will depend primarily on the
eﬂiciency of conversion of the heat of the
hot gases from the ﬁre to kinetic energy
of these gases after the expansion. For
this conversion to be good, the temperature
of the hot gases must be lowered in ac
quiring velocity.
Expansion in a cylinder behind a piston
is termed “balanced” expansion, because the

pressure of the gas
the piston resistance
tically at rest. It is
balanced resistance
and by this cooling
work.

is always balanced by
and the mass is prac
well known that such
will cool the gases,
heat is converted into

It has been taken for granted by

many that by a free expansion in a nozzle,
the temperature drop would be the same
as for expansion behind a piston; experi

ments to determine how to produce equiva
lent results by free and balanced expan
sion have, however, been far less numer
ous than the reiteration of statements that
such equivalence must exist.
The following experimental fact may
serve to illustrate this point. One style of
ice machine compresses air, cools it after

compression to the temperature of what
ever water is available, and consequently

expands the air in cylinders, the exhaust
from the cylinders for even moderate in
itial pressures being cold enough to freeze
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in part by the fact that the air in the sys
tem loses velocity by impact, and so suﬂ‘ers

hold 3 gallons or more and may be of any
kind. The pump rod P extends up through
the pipe E and the reservoir B and is at
tached to any convenient pump cylinder or
mechanism to give it the desired up and
down motion. At a point e, in the pipe E,
preferably below the ﬂoor, a tee is inserted
from which the pipe 0 branches off to en—
ter the bottom of the cylinder water jacket.
From the top of the cylinder jacket, over‘
ﬂow is carried back to the tank by the
pipe r.
At the point '11, in the pipe E, a hole
about I/I6 inch in diameter is drilled and

a temperature rise, but this does not ac

left open at all times so that when the pump

count for the whole diﬂerence observed,
because water cannot be made to freeze on

stops working the water will drain back
into the tank.
In order to have ample capacity, it is

water. The cooling resulting from this bal
anced“ expansion gives results which agree
very well with those theoretically computed
on an assumed law. Inventors have, how
ever, sought to substitute for the second

or expanding cylinder in the above process,
free expansion in a simple nozzle, assum
ing equivalence of results of free and bal
anced expansion. This attempt has met
with total failure, the air after passing
the nozzle being only a few degrees cooler
than before passing. This may be explained

the nozzle itself, with air that easily freezes
water on the exhaust pipe of the air cylin
der operating under a balanced expansion.
Unless, by an increase of knowledge of

free expansion of perfect gases, it becomes
possible to produce results equivalent to
those obtained with balanced expansion,
there cannot be the same amount of heat
transformed into work by the gas turbine
engine as by the cylinder and piston gas

p

6

MB

(9

.

engine.

In conclusion, the situation may be
summed up by saying that so far no work

FLOOR

L

‘m

n—ii e

has been done that warrants any assump

tion of equivalence, and the difference is
so great that the pure gas turbine, pro
vided with the simple nozzles used by

a

E
b%

steam turbines, is a failure commercially,

and can never rise above this until some
method has been found to make results by
free expansion more nearly equal to those
obtained in cylinders—Gas Power.
W

A COOLING WATER ARRANGEMENT
FOR GAS ENGINES.
ACKING of the water jackets in a
water-cooled gas engine cylinder due
to the freezing of the water in the

V

nc
COOLING

WATER

TANK

SYSTEM

FOR GAS

EN

GINES.

jackets

is,

unfortunately,

somewhat

fre—

quent. This, when mended, may not in
jure the usefulness of the engine, but the
patch is unsightly and the occurrence is al
ways productive of annoyance.
One way of preventing the freezing is to
put glycerine in the water, but quite a large
percentage must be used, and another way

is to use oil for cooling. Both these meth
ods are expensive, and besides pure water is
the best cooling agent known.
In the
American Machinist, W. D. Graves de—
scribes a system of using an underground
cistern and avoiding the possibility of freez
ing of the water in the cylinder.
First, an underground cistern is pro
vided which may be a common wooden
tank, of sufﬁcient capacity so that when sup
plied from the roof it will hold a supply to
last all winter, thus securing a permanent
supply of soft water and avoiding any pos
sibility of incrnstation in the cylinder
jacket. For a Io-horsepower engine 30

best to have the pump large and to have a
stop cock at G by which the ﬂow of water
can be regulated to suit the requirements,
the surplus being returned to the tank by
the overﬂow pipe 1'. This supply of water
should be regulated so that the cooling
water will leave the jacket at about 150 de
grees which is about as high as the hand
can bear. Reservoir B may be omitted, but
in this case the pipe will have to be carried
a considerable distance above the overﬂow
r in order to avoid splashing.
Mr. Graves reports that an engine piped
in this way has been operating for 5 years
in a climate where the winter temperature
is very low and without any attention or
expense except to keep the pump running.

JAPANESE ENGINEERS are adopting the

steam turbine for use in electric genera
ting stations. In ]uly of last year, the
barrels will be suﬂicient to last 6 months, so
ﬁrst shipment of steam turbines arrived in
that the tank is not prohibitively large. It
Japan and was put into operation. These
is best to place a tank so that the pump is
units were so successful that an additional
directly over it and arrange the apparatus
order for thirty-seven Curtis steam tur
practically as shown in the illustration.
bines has been placed with the General
A common, deep-well pump is arranged
Electric Co. and of these, eleven units are
so that the cylinder, C, is placed at the bot
now at work. The power generated is
tom of the tank A and a pipe is carried up
used for the operation of street railways,
into the bottom of the reservoir B, which is ‘ street lighting and coal mines. The Tokio
about 2 feet above the level of the top of the
Street Railway Co. is equipped entirely with
engine cylinder. This reservoir should
American machinery.
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NEW IDEAS.
RECIPROCATING ENGINE.

The object of this invention is to so con
struct and arrange a piston and its connec
tions as to relieve the lower portions of the
inner wall of the cylinder from the weight
of the piston and to this extent reduce the
frictional contact between them and to pro

vide an engine in which the piston rod ex

being rotated, all mud and scale being cut
loose, and such heavy particles as may
lodge at the bottom of the boiler are easily
removed from the bottom manhole.

AUTOMATIC REGULATOR FOR MOTORS.

In induction motors of the ordinary
type the torque exerted at starting is gen
erally less than at a speed which approaches
synchronism. For motors which start un
der load or partial load, and especially for
motors in which the starting load is great
er than the normal running

RECIPROCATING ENGINE.

tends through both ends of the cylinder and
is supported by a pair of crossheads that
may be readily adjusted to compensate for
wear and to maintain the piston in proper
alignment with the cylinder so that, in the
operation of the trunk pistons, the cylinder
will be relieved of the usual lateral thrust
due to the direct connection with the crank
pin.
The inventor is Charles W. Benn.

SEPTEMBER 15, 1905.
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load,

it

the motor and to increase with a decrease
of speed, and which shall be controlled in

operation by the speed of the motor. The
invention consists in the combination of an
induction motor with the secondary coils of
a transformer and automatic means con~
trolled by the speed of the motor for vary
ing the ratio of transformation between the
primary and secondary coils so as to in
crease the ratio as the speed of the motor
increases and to decrease the ratio as the
speed of the motor decreases.

It is the invention of Hans S. Meyer.

is

necessary to provide means whereby the
starting torque may be increased. One way
in which this has been accomplished is by
inserting resistance in the motor circuit.
This has the effect of increasing the start
ing torque, and if the resistance be rightly
proportioned, the torque of the motor may
be at its maximum when the rotor of the
motor is at a standstill. The effect of this
resistance, however, is to impair the efﬁcien
cy of the motor when running at the nor

PORTABLE PNEUMATIC 'MOTOR.

The principal feature of this invention is
embraced in the construction and arrange
ment of the valves for controlling the ad
mission of the compressed air to and its es
cape from the power cylinders B and C.
The valves embrace oscillating plugs or
cylinders I, which are adapted to turn in

cylindrical seats or chambers in the main
easing A and are arranged with their
axes of rotation transverse with the cylin
ders B and C, each of the oscillating valves
being arranged to operate in connection
with one of the cylinders. Each valve and
the cylindrical seat has two sets of co-acting

APPARATUS FOR CLEANING BOILERS.

valve ports or passages located one set at

This is the invention of Francis L.
Egan. The device consists of an arrange
ment whereby streams may be forced
against the inner surface of the shell of a
boiler and also against and between the

each end of the valve and seat and oppo
site the cylinders with which the ports or
passages constituting the set are asso
ciated.
The illustration shows the relation of
the two valves with respect to the pistons
in one position of the crank shaft, the right
hand piston has just started on its outward
stroke, and the valve ports are in position
to exhaust the charge. The left-hand pis
ton is just completing its inward stroke,
and its valve ports are in position to cut off
the supply of air and will be immediately in
position to exhaust the air from the cylin

—%

rows of tubes or ﬁnes, and a supplemental

device whereby an abraiding substance,
such as sand, may be employed in removing
the scale which commonly adheres to the
internal surface of boilers. In operation
the reservoir K is ﬁrst charged with a
supply of sand before admitting water to
the line pipe I, the manhole B in the

AUTOMATIC REGULATOR FOR MOTORS.

head A of the boiler G is cleared, and a

spraying head is inserted and set in con—
venient position, so that the trunk D is.
suspended vertically between the two rows
of tubes as shown in the illustration. Water
under pressure is then charged with a suit
able quantity of sand by opening the valve
F, and jets from the nozzles E remove

mal speed, and when used, the torque at
der.
full speed is less than that at zero speed or
An important advantage claimed for the
at some intermediate speed, depending upon
general arrangement of the valve, in which
the amount of resistance exerted. It there
the supply chamber of the compressed air
fore becomes necessary to cut out the re- ‘
sistance as the speed of the motor in
creases where this resistance is employed in
a sufﬁcient quantity to give a large starting
torque, and this, of course, complicates the

operating mechanism of the motor.

In any

event, the maximum torque which may be

obtained with a given voltage of impressed
electromotive

force

is

limited,

and

if a

torque is desired above such a limit, it is
necessary to increase the electromotive
force impressed upon the terminals of the
motor, it being well known that the torque
of an induction motor varies approximately
with the square of the impressed voltage.
Under certain conditions, as, for instance,

APPARATUS FOR CLEANING BOILERS.

the deposits from the sides of the boiler and
from the top and bottoms of the tubes. all

parts of these surfaces being reached by ro
tating the trunk D. Then the spraying
head is transferred to a horizontal position
upon the tops of the tubes, being reversible
to operate at either side of the center, and
the bottom of the boiler and the sides of
the tubes are then cleaned, the trunk D

in railway_service, the load on the motor
while bringing the car up to speed is con
siderably greater than the load carried by
the motor in keeping the car up to speed
when speed has once been obtained In
this case, if the voltage at full speed is de
creased, the load then being light, as above
stated, the energy losses in the motor are
less than if the voltage is maintained at the
same value.
The object of this invention is to pro
vide an induction motor regulating device
which shall vary the potential so as to cause
it to decrease with an increase of speed of

PORTABLE PNEU M ATIC MOTOR.

is located between the cylinders, is that the
passages leading from the supply chamber to
the valves and from the valves to the cylin
der are made very short, being in the case

of the passage from the supply chamber to
the valve seats merely slots or openings in
the walls of the valve chamber which sep
arate the latter from the supply cylinder.
Reinhold A. Norling is the inventor.
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AN INTERESTING HISTORY OF THE
LAKE IRON REGION.
NDER the title of The Honorable
U

Peter \Vhite, the Penton Publish
ing Co. of Cleveland, has just pub
lished a book by Ralph D. Williams, editor
of the Marine Review, which details the
development of the Lake Superior iron

country and the growth of the iron ore
trade. The book is just off the press and
is abundantly illustrated. The book is a
distinct contribution to the literature on
the iron industry of the United States.
However, in this instance it emphasizes
the human and personal rather than the

technical side of the industry.

Three

fourths of all the pig iron that is now pro
duced in the United States is made out of
Lake Superior ore-

So enormous has the

ore trade of the Lake Superior country
grown that it seems incredible that it
should be a matter of the past 50 years
merely; yet 50 years ago the rapids of the
St. Marys river acted as an insuperable
barrier to commerce with Lake Superior.
This great ore trade is now handled with
such case and with equipment of ships and
docks than can readily adapt itself to ﬂuctu
ations from one to ﬁve million tons a
month, that a truthful recital of the time
when an annual stock pile of 1,000 tons at

upper lake ports was considered a goodly
amount, becomes extremely interesting.

This book is prepared from examina
tions of the manuscript of the original iron
mining companies.
In examining these
manuscripts and collateral data consider
able information was discovered concern
ing the early copper discoveries and the
information for the sake of history has
been incorporated, in the prologue. Iron,
however, is the book's serious subject. It

has been considered just to tell the
story of the beginning of the Lake
Superior iron industry under the ti—
tle which has been given to it.
Peter
White, now the leading citizen of the Up

per Peninsula of Michigan, assisted, as a
boy, in stripping the ﬁrst iron mine. He
wrote the bill of lading of one of the earli
est, if not the ﬁrst, shipment of ore—only
6

barrels,

and

although

nearly

60

years have gone by since then he is still
active in this great iron region.
The book traces the history of the devel

opment from the discovery of ore by W. A.
Burt in the Upper Penninsula through the
exploitation by the Jackson Mining Com~
pany, and the times when 300 pounds of
ore were carried out on the backs of the
explorers. One of the most energetic of
these was A. V. Berry, who located both

the Jackson and Cleveland properties.
Berry proceeded to Jackson, Mich.,
with his ore, where he made two attempts
to smelt it in a cupola furnace but failed.
Some of the ore was then taken to Mr.
Olds of Cucush Prairie, who succeeded in

making a ﬁne bar of iron from it in a
blacksmith’s ﬁre, the ﬁrst iron ever made

from the Lake Superior ore.
In the summer of 1847 the Jackson com

pany started a forge on Carp river, 3
miles from the mine, and on Feb. 10, 1848,
the ﬁrst iron ever made in the Lake Su
perior region was made in this forge by
Ariel N. Barney. A month later the forge
went out of commission, being carried away
by a freshet- Mr. Everett returned in the

62I

ENGINEER.

spring of i848 and repaired the dam, and
resumed the manufacture of blooms. The
ﬁrst iron made was sold to E. B. Ward,
who used it in the walking beam of the
steamer Ocean. The forge had four ﬁres,
from each of which a lump was taken away
every 6 hours, which was placed under the

pared to ship any ore at all. This old
strap railroad led a strenuous life indeed
for 2 years. All the motive power was
mules, and the cars held about 4 tons
each.

The mules,

however, could make

only one trip a day; the grades were sim
ply frightful, and the cars sometimes ran

hammer and forged into blooms 4 inches

away, mangling the

square and 2 feet long. The daily product
was 6 tons, requiring teams of six horses
each to carry the blooms t0 Marquette,
which lay 10 miles away.
Robert Graveraet was the pioneer under
whom Peter \Vhite went to the iron region,
and his start for the mines is fully re
corded.
The pioneers of the iron mines were all

the track at the ﬁrst curve.
It is interesting to recall that the
furnacemen of the early days had great
difficulty with Lake Superior ores in the
furnace. It must be remembered that the
blast furnaces of those days bore little
resemblance to the blast furnaces of to—
day. It has been related that about 150
tons of ore were shipped to Sharon by the
Cleveland Iron Mining Co. in 1853v It

possessed with the idea that the Peninsula

was the logical place for making pig iron.
They all attempted it, but the obstacles
against its successful manufacture were in—
superable. One of the causes was the im
possibility of keeping sufﬁcient stock of
charcoal on hand to keep the forge run
ning.
By the time the bloom iron had reached
Pittsburg it cost $200 per ton to make,
while the market' price for iron at that time
was $70 per ton. It began to dawn on the
pioneers that the real business of the Penin
sula was the shipping of the ore itself to
the lower lakes. This operation was also
attended with great difﬁculty. Nothing but
an Indian trail extended from the shore of
the lake to the mine. The crude wagon
road which had been hewed through the
forest would not hear so weighty a sub
stance as ore in the summer time. The

mules

and jumping

was landed at Erie, Pa., and sent by canal

to Sharon. The ﬁrst boat load was de
livered at Sharpsville furnace owned by
David and J. P. Agnew. Describing this
event David Agnew Wrote:
“The ore was used in the furnace
partly alone and partly in mixture with na
tive ores, and the experiment was highly
successful, the furnace working well and
producing an increased yield of metal,
which was taken to the Sharon Iron
Works and there converted into bar iron
and nails of a very superior quality."
The

furnace

history

of

the

Upper

Peninsula has been one of general aband—

onment, the Pioneer being the only one of
the early furnaces to have survived. One
can wander into the wilder portions of the
Marquette range to-day with a feeling
that no one has ever penetrated that por

summer time was,

therefore, devoted to

mining the ore and the winter to hauling
it in sleighs to the shore of the lake. The
sleighs held about a -ton each, and it was
impossible for a team to make more than
one trip a day. The records of the Cleve
land Mining Co. show that 18 tons were
hauled one day, which added the agent,
“is the biggest day yet." If by spring time
a stock of 1,000 tons had accumlated on

dock it was accounted a
In the fall of 1853
of iron ore were sent
Cleveland Iron Mining

large amount
about 150 tons
forward by the
Co. to the fur

naces of the Jackon Iron Co., at Sharon,

where it was tested in the blast furnace.
It made a superior grade of iron, but it
is doubtful if it was smelted success
fully so far as the blast furnace was con
cerned, as it left the furnace in very bad
shape.
However, its quality was un
doubted, and the iron companies deter
mined to convert the plank road into a
strap railroad.
Meanwhile construction
had begun on the canal at Sault Ste.
Marie. Energies were bent to complete
the strap railroad before the canal should
be opened, but as the strap railroad was
not completed until

November, 1855, the

canal was actually ﬁnished several months
ahead of it.
The ﬁrst shipment of ore through the
canal was on the brig Columbia on Aug.
7, i855, and consisted of 132 tons, shipped
by the Cleveland lron Mining Co., con
signed to the Cleveland Iron Mining Co.
In point of fact, all the ore that left the
Peninsula that year, 1,449 tons. was
shipped by the Cleveland Iron Mining
Co., the other two companies, the Jack
son and Lake Superior, not being pre

tion of the wilderness and suddenly come
upon the remains of an old charcoal fur
nace with its battery of ruined kilns, em

banknicnts and
roadways—mute testi
monials of earnest and unrewarded effort.
In his epilogue, the author says:
“A review of Peter White’s life would
be a review of the history of the Lake
Superior country. His life compasses all
that is modern in the history of that prince
ly territory—the richest in a mineral sense
that has ever been discovered.

The only

part of it which his life does not em
brace is the pre-industrial period. It is
because he has lived throughout the entire
industrial era that his life has great his
toric value.
~
“’Tis a far cry from the 6 tons of
bloomw iron per day that were made in the
Jackson forge in 1849 to the 18,009,252 tons
of pig iron that were produced in this
country in 1903. Peter White, who labored
with the iron makers in the beginning, the
day of small'things, saw a single American
company, working with Lake Superior ore
exclusively produce last year more steel
than was made in the whole of great Brit
ain. The United States Steel corporation
produced last year 8,405.378 tons of steel,
against 5,134,101 tons in Great Britain, ex
clusive of castings. Peter White’s six bar.h
rels have grown indeed.

He saw this same

company ship 16,500,000 tons of ore from
the Lake Superior country in a single sea
son. What a contrast to the sleigh that
held a single ton when he was a boy to the
time when 18 tons was considered a big
day’s haul, when a stock pile of 1,000,000
tons was all that could be accumulated
over winter."
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furnace proper, and a retort or fuel maga

be obtained with a chimney of ordinary
height in which the draft is caused by
the difference in the weight between the
hot gases inside and the air outside. The
force or intensity of the draft of a chim
ney is proportional to the difference in
these weights and is therefore dependent
upon the height of the chimney and the
temperature of the gases. The draft of a
chimney is usually expressed in inches of
water-tliat is. the difference in level of the

zine and auxiliary ram within.

water in the two legs of a U tube, when

NDERFEED stokers differ material
ly in operation, as seen from the
illustrations of the Jones and
American stokers, which are representative
types of this class.
The Jones underfeed stoker is shown in

U

section in Fig. 18, and consists of a steam

ram with a fuel hopper outside of the
There are

smoke passages leading from the boiler are
winding or small, the height of the chim—
ney must be increased. Anything which
tends to reduce the temperature of the
gases before reaching the chimney must
necessarily reduce the strength of the draft
in like proportion.
This often occurs in large plants where
provision is made for utilizing the heat of
the chimney gases in economizers, many of
which have been unsatisfactory because of
the accumulation of soot upon the pipes.
ECONOMIZER.

Green economizers are made up of a

series of vertical tubes placed in the ﬂue
leading from the boiler to the chimney, and

operate
heat of
heating
through

by absorbing the low temperature
the gases and using the same in
the feed water, which is pumped
the economizers before entering

the boiler.

The waste gases are led to

the economizers through the ordinary ﬂue
from the boilers to the chimney, and the

feed water is forced into the economizer
by the boiler feed pump or the air in
jector at the lowest branch pipe nearest
the point of exit of the gases, the water
FIG. 18.

JONES UNDERFEED STOKER AND FURNACE.

emerging from the economizers at the up
per branch pipe nearest the point where the
also tuyere blocks for the admission of air
on either side of the retort.
A cross-section through the ﬁre is shown
in Fig. 19, the tuyere blocks and air inlets
being plainly shown at the upper edges of
the retort.

The ram is actuated by steam,

either automatically or by opening the
throttle valve, as desired. The fuel is
forced underneath the ﬁre by means of
the ram and its auxiliary, shown in Fig.
18; its movement being upward and back
ward. Green fuel does not reach the ﬁre
in any instance, as it is thoroughly coked
before rising to the zone of combustion.
Air is admitted at low pressure through
the openings in the tuyere blocks, the air
being supplied from a blower driven by a
small independent engine, or by connection
with a live shaft. The tuyere openings are
at a point above the green fuel in the re
tort, but below the ﬁre, so that the air is
thoroughly mixed with the gases which are
being liberated from the coking coal below.
From Fig. 20, the construction and op
eration of the American stoker will be
readily understood. Immediately below the
coal hopper and connecting with it, is the
conveyor pipe, which in turn connects with
the coal magazine. A screw conveyor or
worm is located in the conveyor pipe and
extends the entire length of the magazine.
Directly below the conveyor pipe is located
the wind box, having an opening beneath
the hopper, and at this point is also con~
nected the piping for the air supply, which
is furnished at low pressure by a blower.
The other end of the wind box opens into
the air space between the magazine and
the outer casing, the upper edge of the

magazine being surrounded by tuyeres or
air blocks, and these

are provided

with

openings for the discharge of air inwardly
and outwardly. Each stoker is driven in—
dependently by a small steam motor locat
ed just in front and beneath the hopper.
NATURAL DRAFT.

\Vith many forms of stokers it is neces~
sary to provide a stronger draft than can

one is connected with the chimney at the
level of the grates and the other open to
the surrounding air. A moderate draft
will cause the levels to differ about %
inch, a fairly good draft 94; to % inch, and
a powerful draft about y, inch. The rate
of combustion with any given fuel varies
directly with the strength of the draft.
Under ordinary conditions, a chimney

gases enter.

Each tube is provided with a geared
scraper, which travels continuously up and
down at a low rate of speed, the object be

ing to keep the external surface clean and
free from soot. The mechanism for work
ing the scrapers is placed on the top of
the economizer, outside the chamber, and

the motive power is supplied either by a
belt from some convenient shaft or by a

small independent steam engine or motor.
The apparatus is ﬁtted with blow-off and
safety valves, and a space is provided at
the bottom of the chamber for the collec‘
tion of the soot removed by the scrapers.
MECHANICAL DRAFT.

An economizer, as well as many forms
of mechanical stokers, requires a stronger
draft than can be obtained from an ordi
nary chimney to produce the best results.
Forced draft in any case greatly increases
the power of a boiler, but excessive rates
of combustion may, in some cases, injure
the boiler shell. There are three systems
of mechanical draft, which are known as

induced, closed ashpit, and closed stoke
hole. The former is used on locomotives,
and the last two on steamships. Both in
duced and forced draft with a closed ash
pit are used in factories and power plants.
Induced draft may be produced by
means of a steam jet in the smoke stack,
as in the case of a locomotive, or by draw

FIG. 19.

SECTIONAL VIE\V OF
OPERATION.

FURNACE

IN

20 to 25 feet high will cause a draft sufﬁ
cient to burn about 8 pounds of coal per
square foot of grate per hour, and if it be
increased to 100 feet, the chimney should
produce sufficient draft to burn 15 or 18
pounds. The required height of chimney
varies with the type of boiler and kind of
fuel. For good anthracite or bituminous
coal, the chimney must be higher than for
wood or poor bituminous, in order to ob

tain the same rate of combustion.

If the

ing the gases through a fan which dis
charges them into the chimney. It is well
to use an economizer with induced draft
in order to cool the gases to some extent
before reaching the fan.

,

In marine practice forced draft may be
obtained either by making the stoke hole
air tight and then forcing air into it, or
by increasing the pressure of air in the
ashpit. By the ﬁrst method, the stoke hole
is closed so that the only outlet for the
air is through the furnaces. This gives
good ventilation to the stoke hole, but
when the ﬁre doors are opened, there is a
great rush of air into the furnace above
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the boiler

Both sides and the front of the fur—

plates and check the ﬁre.
In the closed ashpit, air is drawn from
without by means of a blower and is forced
into the ashpit, which is provided with an
air tight door. When the ﬁre door is

nace, and often the portion back of the
bridge wall, are lined with ﬁre brick. The

the ﬁre,

which

tends

to cool

opened to admit coal, the draft must be
shut off, or flame will come out into the

ﬁre room.
BOILER SETTINGS.
For a stationary boiler, the setting con~

sists of the foundation and as much of
the furnace and ﬁnes as are external to
the boiler shell. In any setting, there are
three principal points to be kept in mind:
First, a solid support, or foundation, for
the shell; second, properly arranged spaces
for both furnace ﬁnes and ashpit; third, 21

covering which shall prevent loss of heat
from radiation and one that will not hold
moisture in contact with the boiler shell.
Cylindrical boilers are commonly sup
ported by brackets resting upon the brick
side walls of the setting, or are oftentimes
suspended from overhead girders by means
of rods and hooks. Boilers up to 16 feet
in length usually have two pairs of brack
ets, and from 16 to 22 feet in length, three
pairs.

the ﬁremen got used to the stoker, as good
results were gotten from ordinary slack
as had previously been obtained from run

the size of the boiler, and the rear walls

of mine coal.

are built a little higher than the top row
of tubes. The ﬁre line should not be car
ried above the water line, otherwise the
intense heat is likely to injure the shell
plates, and no part of the boiler not cov
ered by water should ever be exposed to
the gases from the ﬁre. The side walls
are built about the same height as the rear
walls, and the space at the rear is bridged
over and stiﬁ‘ened by means of cast-iron

both personal and in regard to all parts

bars.

that stated by Mr. Campbell, and that after

'

To increase the heating surface, the
top is sometimes arched, so that the hot
gases will pass over the steam space be
fore they enter the chimney. The rear end
of the boiler should be set about an inch
lower than the front, so that sediment and

dirt will tend to settle near the blowoff
pipe.
Internally ﬁred boilers may also be set
in brickwork, which acts as a support and
covering. The settings for water-tube boil
ers are similar to those for cylindrical tubu
lar boilers, but each special type requires
its own particular pattern, drawings and
directions for setting.
a—‘O‘———

(Abstract of a discussion before the En—

gineers' 50ciety of Western Pennsylvania.)
N SPEAKING of the matter of repla
I cing boiler tubes, G. M. Campbell said
that the way to overcome trouble is
to remove the cause. Instead of trying to
ﬁnd the best ﬂue cleaner and get cheaper
help to put in tubes, the proper solution
for the difﬁculty is to install a water soft—
ening plant which will remove the scale
forming material.
THE AMERICAN UNDERFEED STOKER.

Such a system should be installed that
the men as well as the machinery will work

A good foundation is of great import
ance. If the ground is ﬁrm and favorable
to a solid foundation, the excavation need

not be over 3 feet in depth, but if it is
soft, the excavation should be deeper and
the extra depth ﬁlled in with broken stone
mixed with cement. The ﬁrst courses of
the foundation should be of large stone laid
in cement, and upon this stonework the

at high efﬁciency, and it will pay to employ
good and particularly intelligent men, as
the difference in wages will be more than
made up by the added efﬁciency and saving
in fuel and supplies about the plant. Mr.
Campbell advocated three shifts of 8 hours
each instead of two shifts of Ia hours.

of the boiler and engine room, was an im

portant aid to arousing the interest of the
ﬁremen and engineers and keeping up the
efﬁciency of the plant.
In discussing the question of records,
I. N. Chester brought out the point that
the matter of records must depend upon
the size of the plant. In a large plant it
pays to keep a complete system of records,
but in a small one, such a system will re
quire two or three extra clerks to keep it
in order and the expense of the clerks

will more than eat up any saving effected
by the study of the records. He advocated
the use of a moderately good cylinder oil
rather than a very expensive oil for low
pressure engines, since with low pressures
and a small number of expansions, there
is no occasion for a high grade oil. With
high pressure and a high number of ex
pansions, the best oil is none too good.
Vices encountered among power house

men, were classiﬁed as dishonesty, laziness,
procrastination and superstition. Dishon
esty was spoken of as not intentional but
such as occurs by handing in short weights
on coal in order to make a good record,
and the acceptance of favors from salesmen
of supplies and material. The matter of
procrastination or putting off until tomor
row what ought to be done today was
spoken of as hard to overcome and usually
due to having too little to do rather than
too much.

Superstition, in other words the belief
that one machine cannot be made to do as
_ well as another, was condemned as unrea
sonable and illogical in the present day of
scientiﬁc information. There will some
times be defects which are hard to locate,

but Mr. Chester believed that material
things do not exhibit temper and that when
properly traced up, the defects can be
located.

He also advocated the employment of re

cording instruments

fully the amount of oil used, where water

for steam pressure,

current,

within about 6 inches of the floor level.
Above this, brick should be used.
In determining the area of the bed, the
weight that can be put on I square foot
should be carefully estimated, the weight
with an ordinary soil not exceeding 2,000
pounds per square foot. Sometimes the
bed is made of concrete about 2 feet in
thickness. Supporting and enclosing walls
are built upon this foundation, and the
outer walls at the sides and rear are built
double, with an air space of 2 inches be
tween, to prevent loss of heat by radiation.
\Vhen a boiler is supported by brackets,
the front pair should rest upon iron plates

check on the performance of the station.
By an inspection of the recording chart,
any irregularities can be found and too
frequent a repetition of bad charts will in
dicate that something is wrong with the
ﬁreman or dynamo tender in whose shift
the irregularity occurs. One chart shown

rear brackets should rest upon iron rollers,
allowing the shell to expand and contract
without injury to itself or the setting.

He insisted that cleanliness,

Other members in discussing the sub
ject emphasized the need of cleanliness in
a plant, the advantage of using a feed—
water puriﬁer before putting water into
the boiler, and the need of watching care

walls built, either of stone or brick, to

which are built into the masonry, while the

was even a less percentage of the coal than

bridge wall should also be covered in the
same manner. The space between the top
of the bridge wall and the boiler shell is
made from 6 to 10 inches, depending upon

POWER HOUSE MANAGEMENT.

FIG. 20.

phy stokers and with coal that cost 70
cents a ton, he was able to get ash that

electromotive

force,

etc.,

as

a

indicated that there was trouble, and it was

found that the ﬁreman went to sleep. He
was discharged. Another showed bad draft
and investigation found the combustion
chamber ﬁlled with ﬁne ashes.
Mr. Campbell stated that with mechan
ical stokers his ash reduced to I3 per cent
and on being questioned he said that al
though .this might not be absolutely accu
rate it was very nearly right. There was
very little combustible left in the ash.
Charles Fitzgerald stated that with Mur—

is returned to the boiler. The advantage
of using blank reports so that only ﬁgures
need to be ﬁlled in was also emphasized
as this will secure the necessary informa
tion and in the shape wanted, whereas, if

a man is given blank paper and asked to
give a report, he will be both unsystem
atic and incomplete so that the ﬁgures are
of little value.
DEWAR, THE ENGLISH PHYSICIST,

has

demonstrated that the property of char
coal for absorbing gases is greatly in
creased if it be cooled to the temperature
of liquid air. This absorption takes place
so rapidly that if the charcoal is in a closed
vessel the latter soon becomes devoid of
air- The process is cheaper and more rapid
than the old-fashioned mercury pump for
producing vacuum.
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Chemicals For Feed-Water

1.4 cents. These ﬁgures must, of course, be

Purification.

taken simply as guide boards and not as ab
solute values. for any given locality, since

In the issue of Aug. I5 the proportion
the amounts will vary with the cost of labor

[With whlch ls Incorporated Steam Enolneerlnod

of common chemicals needed for removing
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various impurities was considered. Some
further data on the methods of introducing

335 DEARBORN STREET, CHICAGO.

such chemicals and their cost will, perhaps,

and the cost of materials in different sec
tions.
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come handy.
Application of heat generally increases

There is no question about the value of

and intensiﬁes the action of chemicals, and,

excursions to those who attend either state
or national conventions of engineering asso

in a number of patented devices, a heating
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coil is added to the settling tank for this
'

SUBSCRIPTION RATES.

North America. In advance .............. .. LOO
Other Countries In Postal Unlon . . . . . . . . “£2.50
52::
Single Copies. 100; copies of back numbers 20v.
Subscriptions will be In with the number foilowl
the dune on which the nu scription Is received.
"8
- In
writing
alwa )'s my”
'
th a
old
address
as about
well assubscriptions,
the new.

Copy for advertising. in order to Insure insertion In
F'roper classification. must reach the Chicago ofﬁce
only days in advance of the date 0! publication.

Entered as Second-class matter. November 5, 1908,

purpose. Usually the water is heated to
about 175 degrees F. and pumped into the
tank with the chemicals. About 20 minutes
is allowed for the reaction and settling and
the water is then ready for use. Soda ash
and milk of lime are added together, if these

ciations. The value of the acquaintances
formed and the information gained from
the inspection of engineering achievements
form a large asset in a man's equipment for
his work. It is necessary, however. to keep
in mind that there is always danger of let
ting the excursion feature of a convention
become more prominent than the business

are the proper ingredients. By this heating
not only is the time required for settling out

or engineering sessions, which are the real
work for which the delegates come to

at the Post Ofﬁce at Chicago, Ili., under the net of con

reduced, but there is a saving of about 25

green of March 8, 1879.

per cent in the amount of chemicals re
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paratus such as tanks, hot water heaters
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possible.
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and agitators needed, and also-upon the
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power will cost on an average from $4 to $5
a horsepower for installation, while plants
ranging from 10,000 to 15,000 horsepower

627

have been installed at a cost of $1.50 to $2.
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the regular sessions of the convention there
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Plants where wooden tanks have been used
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middle of the convention period, but when
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50 long as the entertainment features

ﬁrst cost, but the expense is greater in the

such excursions must, of necessity, take up

long run on account of the longer life of
the steel tanks.
For labor the cost is usually not a large

the whole of a day, it would seem better
that the convention appointments should be

item, since the apparatus when once prop

be ﬁnished before the excursion is sched

erly installed will require but little atten—
tion. Cost of chemicals varies with the na

uled, and the all-day excursion made as an

pin—Quick Work in Starting a Boiler
-—Vnlves in Water Column Connections
-—Separattng Otl from Exhaust Steam
—The Tendency of Pressure to Loosen
a. Cylinder—Repairing a Cast-Iron Pipe
-—Ratio of Lead to Valve Travel—Some
Diagrams from a Vilter Corliss—After
11 Years of Service—Method 0! Bolt
ing Objects to Wall—Scale and the Use
of Kerosene-Operating a. Valve at the
Ceiling—A Quick Repair Job—Myste
rious
Boiler
Explosions—Oil
Saving
from Exhaust Steam—A Sudden Rise of
Water Level
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ACCURATE TEMPERATURE CONTROL. Illus
trated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
PUMPS FOR A REFRIGERATING PLANT. Iliustrated . . . . . . . . . . . . . .
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INDUCTION MOTORS FOR CONSTANT SPEED.
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NEWS NOTES . . . . . . . . . . . . . . . . . . . . . . . . . . . .
NEW Rooxs AND CATALOGS . . . . . . . . . . . . . . .
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terest and from its serious character.

ture of the water treated.

Lime and soda

ash are cheap and for water which is most

so arranged that the business sessions will

appendix to the regular convention accord
ing to the plan followed by the National
Electric Light Association at Denver. This
gives to those who have but limited time an

6
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ly ﬁlled with carbonates of lime and mag
nesia the cost of chemicals will not be more
than 0.2 cent a thousand gallons for IO
grams of carbonate of lime per gallon and
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0.48 cent per thousand gallons for the same

638
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amount of carbonate of magnesia. For
other impurities, the cost will vary from 0.5

pleasures as well as the labors of the con

to 5 cents a thousand gallons, sulphates and

science, knowing that the work has been
satisfactorily completed before the play

640
6

other soluble compounds being difﬁcult to
remove. For Io grains of sulphate of lime

opportunity to attend the convention for its
real business and then get away to attend to
personal affairs, while those who are so for
tunately situated that they can take in the

vention are free to do so with a clear c0114

time is taken.

The matter is one which

-*
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1.2 cent per thousand gallons, and for the

should have attention from the national of
ﬁcers of the different societies and should

same amount of sulphate of magnesia about

be carefully considered by local committees.

in a gallon of water, the cost will be about
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ERECTION AND MAINTENANCE OF
ELECTRIC LIGHTING PLANTS.*
BY C. L. \VILLIAMS.

ATA presented in this paper are
D

compiled from reports from electric

lighting stations in the United
States, only stations of moderate capacities
and with overhead circuits being consid—

ered. These reports show that of the sta
tions taken, 12.6 per cent are losing money,
10.8 per cent are barely paying expenses,
and 76.6 per cent are making money,
DEPRECIATION.

This amounts yearly, on the average, to
8.7 per cent of the entire cost of the plant

exclusive of real estate, so that provision
should be made to rebuild or renew the
equipment every 12 years. Comparison of
maintenance expenses of the various sta
tions shows conclusively that only the very
best apparatus and the best of labor will
yield large returns. Also that the employ
ment of a capable consulting engineer when
erecting a plant will not only prevent ex
pensive mistakes but often effect a saving in
operation. Emphasis should be placed on
the word capable in this statement.
BUILDINGS.

THE

should be run below the floor line, sufﬁcient
room being provided under the ﬂoor so that
the piping may be easily got at.
The boiler room should be shut off from
the dynamo and engine room by a ﬁre wall
provided with iron doors.
'resrs.
Upon the completion of the plant, and
each year afterward, comprehensive tests of
the efﬁciency of boilers, engines, dynamos
and transmission circuits will pay as these
will effect a saving many times the cost of
the tests. By this means, unexpected wastes
will be brought to light, and faults in the
setting of the boilers, method of ﬁring and
the method of handling feed water will
often be found.
Cost of fuel was found to be on the
average 30 per cent of the total maintenance
account. No grade of coal can be taken as
standard but an average value has been de
duced from all the station accounts which
may be taken as an index of fair perform
ance.

The ﬁgures given are based on an

evaporation of 7 pounds of water to a pound
of coal. -On this basis it is found that the
price received for current is in close pro
portion to the price of fuel.
_
Experience seems to prove that, in hand

In all cases, the buildings should be ﬁre
proof as this reduces the likelihood of ﬁre

ling coal and ashes, it is economy where'

and also prevents damage to machinery in
case of ﬁre. _The use of large windows
gives good ventilation and this with the
cooler running makes dynamos more efﬁ
cient. Also the cost of large windows is
less per square foot than the average wall.
For brick buildings, it is .a good plan to use
20-inch brick studs 12 feet apart, putting
two window frames 5 feet in width or three
4o-inch frames in each panel.

handling of coal direct from cars to boiler
room, even if the distance be considerable.

Thus constructed, and with truss roof, a

building is easily extended at the two ends.
Iron roof trusses are to be preferred to
either wood trusses or roofs supported on
posts.

If wood trusses are necessary, they

should be covered with ﬁreproof coating
and the roof laid in plates.
For the handling of the wires running
from the station, there should be built either
a cupola, or a wood box casing 6 feet long
and I foot wide in the building wall near
the roof. If the casing is used, it should
have a double folding cover so that wires
may be readily got at and should be painted
with insulating compound. Each wire
leaving the station should be covered with
ﬂexible tubing sealed tight with compound,
and have a drip loop and be protected by a
lightning arrester thoroughly grounded.
The need of provision of a thorough ground
by the use of an iron plate buried in per
manently wet earth cannot be too strongly
emphasized.
In providing foundations, no part of the
building should be used to support any
piece of machinery. Each piece of machin
ery should have its own foundation capable
of supporting it without regard to the foun
dations of any other piece. If it is neces—
sary to mount a dynamo on a second floor,
the floor should be built with slow burning

construction entirely separate from the
building wall, and in such cases the dynamo
may be fastened to it. Piping, if possible,
(‘Abstract of a paper read before the
International Association of Municipal
Electricians.)
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railway facilities permit to arrange for the

Apparatus for the purpose can usually be
installed for $8 a horsepower. It is notable

In the economy of any boiler, the ﬁre—
man is the most important factor and a
good man will save many times the amount
of apparently higher wages.

In a setting designed and employed by
James I. Ayer of Boston, Mass, instead of
covering the top of the boiler with brick or
other nonconducting covering by laying it
directly on the boiler shell, an arch is
sprung from about the middle of the boiler
over the top preserving a 4-inch air space
between the shell of the boiler and the other
Side of the arch. To prevent the ﬂame from
creeping along the sides of the boiler above
the water line, this space is divided into

separate compartments by courses of brick
which form part of the arch, but also rest
on the boiler. This makes a series of hot
air chambers.

At the rear end, a second

bridge wall is placed and the rear wall is
closed in against the shell, compelling the
gases as they travel from underneath the
boder to the ﬂues, to pass through a com—
paratively small opening. This is in all
cases greater than the area of the boiler
tube, as otherwise stratiﬁcation of gases will

occur.
Downdraft and other patent forms of

furnaces are usually applied to water-tube
borlers although they' may be applied to any
type. Properly built, their use diminishes
fuel consumption, prevents smoke and in
creases the capacity of the boiler. 4 As a
rule, makers’ claims of preventing 90 per
cent of the smoke, burning any grade of
fuel and increasing the efficiency from 20 to

that the price of coal does not seem to

greatly change the total fuel account of sta
tions of about the same capacity, the cheap
er the coal, the greater the amount burned.
If boiler setting and grates are not adapted
for the coal, the amount used is greater
than the average. The higher grades of
coal appear to be the more economical ex
cept where apparatus specially designed for
the cheaper grades is employed.
woon.
This fuel is burned in 7 per cent of the
stations; different varieties vary greatly in
weight but their steaming power per pound
is about equal, if air dried, and practically
2% pounds of wood equal to a pound of
coal. A cord of hickory or hard maple is
equivalent to a ton of coal; a cord of white
oak to 1,700 pounds of coal; a cord of beech,

50 per cent over a common setting, and
showing a saving of 15 to 30 per cent in

coal bills are fulﬁlled in practice. A good
ﬁreman with a fair set of boilers will rarely
have a smoky chimney, but where condi
tions are bad and it is necessary to put in a
smoke

consuming

furnace,

the

average

price for the furnace is $3.50 a horsepower.
ENGI N ES.

All of the standard types of engines are
eﬁicient when properly proportioned, and

the other factor that determines the quality
IS the shop work put on them. Thoroughly
equipped works can put together a good en
gine, while a shop without the proper tools
is 'bound to turn out a poor piece of ma
chinery, no matter how good the design.

red or black oak to 1,500 pounds of coal; a
cord of poplar, chestnut or elm to 1,000
pounds of coal; a cord of pine to 650 pounds

As between the Corliss and high-speed
types, although the ﬁrst cost of the Corliss
engine alone is greater than for the high~
speed, by the time shafting, belting and pul~

of coal.

leys

are reckoned in, matters

are about

LABOR.
This account averages 36 per cent of the

total maintenance account.

The percentage

varies less than the fuel account, as in a

station large enough to economize in labor,
there is the required additional force in the
ofﬁce and for line construction. Reports
showing a small labor account invariably
have correspondingly large fuel, repairs or
rebate accounts, showing that well paid la
bor increases the proﬁts of a lighting sta
IIOII.
BOILERS.

Each type has its favorable conditions
for efﬁcient production of steam. For small
plants, any well-made, properly set horizon
tal tubular boiler will be found satisfactory.
In larger plants the water-tube type is gen—
erally preferable on account of the greater
‘ steaming capacity, less floor space and
somewhat higher efﬁciency.

evened up. Also taking in the loss by belt
ing and shafting, it is usually found that the
coal consumption per horsepower delivered
to the dynamo is not greatly different for
the'two types. Each case must be decided
on its own merits.
For average values, the Corliss efﬁciency
is 26 pounds of water per delivered horse
power per hour and the average high-speed
32 pounds of water. According to the late
Dr. Thurston, the amount of water re—
quired per horsepower per hour is equal to
200 divided by the square root of the steam
pressure. For the best engines 200 will be
replaced by 150 and this gives for high~
grade engines at 80 pounds steam pressure
22% pounds of water, and at 100 pounds
steam pressure, 15 pounds of water per
horsepower per hour.
In tests made in operating stations, with

THE
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80 pounds steam pressure, a fair average is
shown to be for single cylinder, noncon
densing, high-speed engines, 30 to 36
pounds; Corliss engines, 26 pounds; com
pound condensing high-speed, 21 pounds;
compound condensing Corliss, 16 pounds.
Reducing this to coal at an evaporation of 7
pounds of steam per pound of coal, gives for
single, noncondensing, high-speed, 4 to 5
pounds of coal per horsepower hour; for
Corliss, 3% pounds; for compound, con~

densing, high-speed, 3 pounds; for com

If a belt when properly cared for persists
in slipping, and it is not convenient to in
crease the width of the belt or the pulley,
a little castor oil or neatsfoot oil can be
used. This will also help to keep the belts
soft and pliable, but under no conditions
ever use mineral oil on leather belts.

Before putting a new belt in place roll
it out along the ﬂoor and note whether it
is perfectly straight. If it is slightly curved
in outline we may expect trouble on the
start, as it will have a tendency to run off

pound, condensing Corliss, 2% pounds.

the pulley until it is stretched and thus

Compound engines are supposed to have
an advantage of 12 per cent over single
cylinder, but experience would indicate that
this economy is not obtained except at near
ly constant, full load and with high steam
pressure.

straightened while in use.
The ﬂopping of belts often causes much

annoyance to the engineer.

The source of

the trouble may be traced to one or more

of the following causes:

THE AMERICAN OIL FILTERING
SYSTEM.
ILTERING of oil is acknowledged to
be one of the important sources of
economy in the running of a steam
plant, and the use of a continuous ﬁltering~
and oiling system adds to the cleanliness,
cuts down the cost of oil, and reduces the

labor of caring for the plant. In the con
tinuous system, the oil after passing
through the bearings is piped to an oil
ﬁlter in the basement, and after puriﬁca
tion, is pumped to an overhead reservoir
from which it runs through a piping system
to all the machinery in the plant.
The Burt Manufacturing Co., of Akron,

Ohio. furnishes a complete oil ﬁltering sys

Pulley out of

tem known as the American, including the

true, pulleys out of line, belts running at

oil ﬁlters. oil reservoirs, -and the oil pump
if desired. The piping can be easily installed
by any engineer during his spare time.
and, in most plants, the oiling devices pre

a high rate of speed, (using a perforated

NOTE ON BELTING.
BY JAMES E. NOBLE.
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belt will cure this), lack of steadiness in
running, the ends not being cut straight

HERE are several good methods of
connecting the ends of belts to
gether, but lacing is the one most
generally used as the laced joint runs
noiselessly over the pulleys and makes a
very ﬂexible connection. Very narrow belts
usually have but one row of holes for lac

WAnt nu.
ILEIFTAILE

ing, and the wider ones, two or more rows.

The ends of the belts to be laced should
be cut off squarely and the holes punched
exactly opposite each other, via, the ﬁrst
row on one end should be opposite the
ﬁrst row on the other end, and so on.

Many prefer to cement the ends together
instead of lacing, but this has the disad

vantage of rendering the taking up of
stretch or slack a diﬂicult matter.
A very good cement is composed of 2
parts pitch, by weight, 4 parts india rub
ber, 1 part shellac, 2 parts linseed oil and
16 parts gutta percha. The several ingre
dients are cut into small pieces and after
wards melted and mixed over a slow ﬁre.
The cement should be used while hot.
Moisture and machine oil should not be
allowed to accumulate on belts. If there
is much of either in the vicinity of be'lts.
it would be advisable to purchase a belt al
ready ﬁlled with a good waterproof dress
ing, although it may be found to
be less adhesive than a dry one,
and
also
that
ﬂaws
can
not
be
detected as readily in a ﬁlled belt. Still
we are quite sure that we are getting a

*.
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SECTIONAI. VIEW OF TIIE AMERICAN

OIL FILTER.

belt ﬁlled with a compound that will not

injure the leather in any way. This is a
very important point, for engine oil and
moisture will soon ruin the best belt made.
The hair, or grain side of the belt should
not be next to the pulley. because being
harder than the ﬂesh side, it is more liable

to crack. \Vhen the hair side is next to
the pulley, the tendency is to compress
rather than stretch the surface. Another
point in favor of this idea is that the ﬂesh
side is the stronger. I know many will
disagree with me on this point. but my ex
perience proves the above statement to be
correct to my own satisfaction at least.

It is very bad practice to use rosin on
belts to prevent slipping, for in a very short
time it gums, collects in lumps, cracks the

belts and makes them slip worse than ever.
Some of the belt compounds on the market
are very good, although many engineers
do not favor putting compound on belts.

when

laced, and

pulleys.

long

distances between

There are other causes, but it is

likely that one or more of those mentioned

will be found to be responsible for the
trouble and with a little thought and work
great improvement may be effected.
———*0*——

ANOTHER LESSON as to how a boiler
should not be made was taught recently
by a boiler explosion at East Jatfrey, N.
H.

The longitudinal seams were double

riveted, lapped and had every appearance
of having worked back and forth until the
sheet was nearly broken at the inner row
of rivets. The night watchman left at
6 o’clock, and just before the day ﬁreman
came on duty, the boiler exploded. Fortu
nately no one was injured but the build

ing and chimney were entirely demolished.

viously used on the engines and other ma

chinery can be used in the system.
Of such a system, the most important
part is the oil ﬁlter, hence a special descrip—
tion of that is desirable. Such a ﬁlter must
free the oil from all grit and dirt and must
take out water so that only pure oil will be
returned to the overhead reservoir.
In the American oil ﬁlter of unit type,
which is illustrated in Fig. I, the dirty oil
enters the waste oil receptacle and passes
through small perforations horizontally to
the two ﬁltering cylinders. During this
passage, the heavy impurities fall by gravity
into the sediment pan so that they are not
left to clog the ﬁltering material.
Each ﬁltering cylinder is wrapped with
cloth, through which the oil must pass in
order to reach the interior, and after pass
ing through a quantity of animal boneblack
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*he oil descends through the two tubes into
the bottom of the ﬁlter. At the bottom of
the tubes are plates which spread the oil out
in a thin ﬁlm so that it is thoroughly washed
and any remaining impurities drop to the
bottom of the ﬁlter and can be ﬂushed out
by opening the gate valves which connect to
the sewer.

In the upper part of the American ﬁlter
is a hot water chamber which heats the oil
before ﬁltering, thus causing it to flow
more freely, increasing the speed of ﬁltra
tion and thereby the capacity of the ﬁlter.
Also when the oil is thinner the dirt and
grit fall more readily into the sediment
pan. The makers state that by the use of
this hot water chamber the ﬁlter 15 enabled
to handle the heaviest grades of oil such as
lard, crank grease and gas engine brands
without difﬁculty.
In the construction of the unit type ﬁlter,

heavy sheet iron is used, riveted to a
wrought—iron frame, with all seams lapped,
riveted and soldered. The upper and lower
parts of the ﬁltering cylinder are of heavy
cast iron and the tubes of wrought iron.
These unit ﬁlters can be used with or with
out an oiling system, but of course the oil
ing system is to be preferred. The units
are so made that each one can be used by
itself or, by connection as shown in Fig. 2,

any number can be used as a single appara
tus.
In cleaning the American ﬁlter, if more
than one unit is used, all that is necessary is

to shut off the ﬂow of oil to the ﬁlter which
is to be cleaned, allowing the other ﬁlters to
handle an extra amount. If only one ﬁlter

FIG. 2.

is used, the cloth around one cylinder can

be removed and, if the ﬁltering material
also needs to be removed, unscrew the cylin
der and screw a plug into the tube to keep
the dirty waste oil from ﬂowing into the
ﬁlter. The second cylinder will continue
ﬁltering while the ﬁrst is being cleansed.
When animal boneblack is used, it can be

washed out with hot water or gasoline and
used over and over again.

BELTED ROTATING FIELD ALTER
NATORS.
ECENTLY, a line of belted type,
R
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self contained, rotating ﬁeld, alter
nating-current generators has been

placed on the market by the W'estinghouse
Electric and Mfg. Co.. These machines
are built for single, two and three-phase
circuits, in sizes from 30 to 200 kilowatts.

tors having laminated poles, heavy brass
wedges, which hold the ﬁeld coils in place,
retard any shifting of the ﬁeld between the
poles, and thus practically eliminate pump
ing between the generator and any rotary
converters or synchronous motors which
may be connected in the system, thus'insur

ing satisfactory parallel operation of two or
more generators.

The single-phase generators are manufac
tured for 220, 440, 1,100 and 2,2oo-volt cir
cuits at 7,200 alternations, and besides

these the polyphase machines are wound
for 6,600 volts and for both 3,000 and 7,200

alternations.
In this type of generator the armature is
stationary, a construction which facilitates
the insulation of its windings, and provides
that the ﬁeld current instead of the arma—
ture current pass through the brushes and

collector rings. Alternators of this type
are therefore especially adapted to high ‘
voltage or large current output.
For the stationary armature, the frame is
cast in one piece with slots machined 0n
the inside for holding the punchings which
receive the windings; these are composed
of wire, strap or bars, depending on the
WEST] NGHOUSE,
BELTED,
ROTATING
size and voltage of the generator. Open
FIELD ALTERNATOR.
slots are employed in machines up to 75
kilowatts, with coils held in place by hard
Open spaces in the laminated ﬁeld regis
ﬁber wedges. In the larger machine, par
ter with those in the armature, and during
tially closed slots are used. Horizontally
operation air is drawn in through the ﬁeld
split brackets which carry the bearings are
spider and forced out through the station
bolted to this cast-iron frame, the bearings
ary core and windings, thus providing low
being self oiling and with an oil gage on
operating temperature.
each. All generators have bed plates with
Single-phase generators have the com
large foundation areas and suitable belt
pensating ﬁeld windings supplied with recti

ARRANGEMENT OF THREE FILTERS ON THE UNIT SYSTEM.

tighteners, but may also be arranged for di
rect connection to an engine or water
wheel.
In the smaller generators, the ﬁelds are
of cast steel with pole caps of the same
material. while in the larger sizes, the poles
are laminated and keyed or dovetailed to a
cast~iron spider. The ﬁeld coils are com—
posed of square wire so wound as to ex

pose the maximum surface.

In the genera

ﬁed alternating current. A commutator on
the shaft adjacent to the collector rings,
has its brushes connected to the secondary

of a series transformer in the armature cir
cuit and its segments to the self exciting
ﬁeld coils. The compensating winding is
so designed that the generator can be ad
justed for a practically constant voltage
from no load to full load, or for an increase

in voltage.
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In the case of an oil sep

tween 230 and 250 degrees.

Some details of

arator, it is taken to a receptacle ﬁtted with

construction are shown in Fig. 3, which is

a drain valve and gage glass.

the junction casting between two of the
superheater tubes. These may be disposed
either vertically or horizontally, according
to the place where they are to be located,
and may be installed either in the uptake

BY EMILE GUARINI.
THREE forms of oil separators are
now

in

phragms;

use;

the

the

ﬁrst

second

uses

dia

centrifugal

tain

time,

the

ﬁltered

After a cer

material

becomes

dirty and the sheaths are removed and
cleansed by boiling in a bath of soda.

force; the third, of which the introduction

is more recent, uses the principle of capil
lary action. This last principle is used in
the Phoenix separator made by the De Haut
Co., of Brussels, Belgium, which consists

of a cylindrical reservoir with three sets of
tubes, the lower third of the cylinder being
used as a settling tank, the capacity of

which varies from 9 pints to 9 gallons.
In this reservoir are placed six series of
copper gage sheaths ﬁlled with cotton and

MIXING OIL AND GRAPHITE.

from the boiler, in the boiler furnace, or in

At the works of Bollinckx, in Brussels, a
method has been devised for mixing graph—
ite with oil for cylinder lubrication. The
mixture can be regulated from the mini
mum quantity desirable up to the maximum
quantity possible to feed through the oil
pipes. Experience has shown that but a
small amount of graphite is needed to ob
tain satisfactory results.
This graphite mixer, which is called the
Perfect, Fig. 2, consists of a mixing cham—

ber a and a reservoir (2 from which
graphite is sent to the mixing chamber by
means of the passage c. The amount of
graphite ﬂowing is regulated by the valve
11 and the mixing chamber is connected with
any appropriate form of cylinder lubrica

§
?A

a setting to be separately ﬁred. The tubes
are of cast iron, with transverse ﬂanges on
the outside to take up heat from the gases,
and longitudinal ribs on the inside to give
up heat to the steam. These ﬂanges and
ribs are necessary on account of the poor
conducting power of the superheated steam
which makes it necessary to have large sur

faces for the transfer of heat.
This cast-iron construction gives a large
mass of hot metal which serves as a maga<
zine for heat and acts to hold the tempera
ture at which the superheated steam is de

livered even. In making joints between the
tubes and the connecting bends, strong
ﬂanges are used connected by heavy bolts.
Each ﬂange is turned with a circular groove
of triangular section and into these grooves
are placed steel rings of corresponding
form. These steel rings, strongly com
pressed between the ﬂanges, give an irowto
iron joint which is sure to remain tight.

ELEMENTARY PRINCIPLES OF AI.
TERNATING CURRENTS—XVII.
BY PROF. TELL.
N Fig. 82 let P and 5 represent two coils
I
FIG. I.

of wire, and suppose that through P a

current ﬂows in the direction indicated
by the arrows; then this coil will develop
lines of force which will be directed
as
indicated
by
the
arrow
heads
on lines a, a' and a". This magnetic ﬂux,

CAPILI.ARY OIL SEPARATOR.

so arranged as to form a vertical grill work.
The sheaths of the second layer are placed
in front of the openings of the ﬁrst layer,
those of the third layer opposite the open
ings of the second layer, and so on. The
openings are so arranged that the area for
passage is about 35 per cent greater than
the area of admission pipes. so that there is
no loss in pressure.
Passing through the Separator, the steam

as we have shown in connection with Figs.
20 and 21, in the issue of this journal for

May I, 1904, will induce an e. m. f. of self .
induction in coil P; and, if coil S is in the
position shown, it will also induce an e. m.
f. in it, the direction of this e. m. f. being as
indicated by the arrows.

FIG.

DETAIL OF SCII\\"OERER SUPERIIEATER.

tor by a tube g, ﬂow from which is con
trolled by a valve Ii. A valve is provided to

If the ends of S

are joined, a current will ﬂow through it as
the result of the e. m. f. induced by the ac
tion of the ﬂux of coil P.
Such a device is called a static trans
former, and coil P is called the primary
coil, while coil S is called the secondary
coil. The current ﬂowing through P is
called the primary current, and the current

prevent the entrance of steam into the mix—

ing chamber, and the vent hole at d allows
the ‘escape of air the ﬁrst time that the
mixer is ﬁlled. A test valve is provided by
means of which the quality of the mixture
can be seen at any time and also it can be
found if the graphite chamber needs reﬁll
ing.

FIG. 2.

MIXER FOR OIL AND GRAPHITE.

is thrown forcibly against the gauze sheaths
and gives up to the cotton and oil and
water which it contains. These are ab
sorbed by capillary action, and penetrate the
interior of the ﬁltering mass, leaving the
steamed cleansed so that it can be used as
feed water for boilers.
In the ease of a water separator, the

liquid absorbed is carried to the lower part
‘of the separator, where it is removed by an

'rm: SCHWOERER SUPERIIEATER. _
In Europe the establishment of the
superheater for common use is steadily g0~
ing forward. One style, which has been
particularly successful, is that attributed to
Schwoerer. For many years the economy
to be gained by the use of superheat has
FIG.

been well known; the application has, how

ever, gone forward but slowly on account
of the difﬁculties encountered in the use of
superheated steam, and misunderstanding in
regard to correct design of superheaters.
In the Schwoerer superheater the tem

perature of the superheated steam is be

82.

DIAGRAM OF ARRANGEMENT
STATIC TRANSFORMER.

OF

A

ﬂowing through 5 is called the secondary
current. The e. m. f. that impels the current
through P is called the primary impressed
e. m. f. and the e. m. f. induced in S by the
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action of the ﬂux of P is called the sec
ondary induced e. m. f.
The current ﬂowing in the secondary
coil develops a magnetic ﬂux, the lines of
force of which will be directed as indicated
by the arrow heads on lines I). This flux

no actual e. m. f. induced.
If a current is passed through the sec
ondary coil S, that portion of the lines of
force that cut through the upper half of P

will cut the sides of the secondary coil S,

will induce an e. m. f. that will be opposite

and induce therein an e. m. f. of self induc

in direction to the induction developed by

halves, and these equal e. m. is. balance
each other so that, upon the whole, there is

tion; and in addition will cut the right side
of coil P, and thus induce an e. m. f. in it.

1
,a’;l\\

This inductive action of the secondary coil
ﬂux upon the primary coil is called the re
action of the secondary upon the primary.
The inductive effect of the ﬂux of the
primary coil P upon itself is called the pri

therefore, the flux of mutual inductance
will be greater.
If the primary and secondary coils are
arranged as in Fig. 84, the leakage will be
less than when in the position of Fig. 82,
hence, the mutual inductance will be more

nearly equal to the self inductances. By ar
ranging the coils as in Fig. 85 so that they
are intertwined, the leakage is still further
reduced.

In this ﬁgure, the shaded wires

represent one coil and the unshaded ones
\

'/

the other.
/

\

/

\

/

\

/

Primary and secondary leakage ﬂuxes
and the mutual ﬂux are shown more clearly

\

/

\

mary inductance, and the e. m. f. induced

thereby is the primary self induction.

// ::~Gr
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V

The

inductive effect of the flux of the secondary

coil S upon itself in like manner develops
an e. in. f. therein which is called the sec—
ondary self induction.
From an examination of Fig. 82 it will
be seen that it is not possible for all the
ﬂux of P to cut through the side of S if the

ti
a, ,.,
\. \\;
\\\\
:01 l \\
\ Iii/l/
\ q,
\_ ,

coils are in the position shown, but that a

portion of this flux as shown at a', a” will
cut only through its own coil P. In the
same way it can be seen that all the ﬂux of
coils S cannot cut through P, but that a
portion, as indicated at b, will cut only

through the coil itself.
As the ﬁgure is drawn, the only lines of
force that cut both coils are those at a, and

/s\

\\ V
‘
\\\\_.

/

FIG. 8.1,. PRIMARY AND SECONDARY COILS WITH
THE SAME AXIS.
FIG,

FLUX.

the lines that cut the lower half, and as the

same number of lines cut each half of the
coil, the two opposing e. m. is. will be equal
and will offset each other, thus leaving no
e. m. f. in the circuit.
If the axis of coil S is above or below
line 3 s, then as more of its lines of force

{yaw—K

will cut one end of P than the other, its re

?jt

action will result in inducing an e. m. f. in
P. With this same position of coil S the
lines of force of P will not sweep over it at
right angles to line rs, therefore, the e. m. f.

iii:
e —

’x

r10. 83.

‘

/

/

\

i l”I

//—-(§

|

PRIMARY AND SECONDARY COILS AT

|l
l l\

RIGHT ANGLES.

these lines are called the mutual ﬂux; their
eﬁ‘ect on both coils, being the same, is called

the mutual inductance. The lines of force
a', a" which do not pass through the sec
ondary coil are called the primary leakage
ﬂux, and the lines b which pass through the

\

\//

\y/»
FIG.

/

PRIMARY AND SECONDARY COILS IN
TERT\VIN ED.

sible, hence, the effect is to so dispose the

primary and secondary coils as to reduce
the leakage ﬂux to the lowest possible
amount, for this ﬂux represents just so
much magnetism wasted.
If the primary and secondary coils are
placed as in Fig. 83, so that the line s 4'
passes through the axes of the secondary S
and through the middle of the primary P,
then the latter will have no inductive effect
on S, and S will have no inductive effect on
P. Looking at the lines of force, it will be

induced in the half turns on one side will be
greater than that induced in the half turns
on the other side, thus the difference be
tween them will not be zero, but will have
some value, so that the ﬂux of P will induce
a slight e. m. f. in S.

seen that those of the primary P sweep

In any arrangement of_the coils, whether
as in Fig. 82 or as in 83, the mutual induc
tion will be the same whichever coil is
made the primary; thus in Fig. 82 the mu
tual ﬂux 0 will be the same whether we
pass the primary current through P or
through S. It must be understood, how
ever,‘that this statement holds good only if
the current in the two cases is equal and the

across the secondary S at right angles to
line .r .r, so that they cut the two sides of the

two coils have the same number of turns of
wire. If P has more turns than S, when a

coil at the same time; therefore, they in

given current is passed through it the ﬂux
developed thereby will be greater than
when the same current is passed through S,

duce e. m. fs. in opposite directions in
the individual turns of the upper and lower

while the curves 0 are the primary leakage
flux, and I) are the secondary leakage flux.
All the curves marked m constitute mutual
ﬂux.
If the coils of Fig. 82 are wound around
a core of soft iron, the leakage ﬂux will be
reduced owing to the fact that the perme
ability of the metal is much higher than that
for the magnetism to leave it and pass
through the intervening space is greatly re
duced. Notwithstanding this fact there will
be a slight leakage as is illustrated in Fig. 87.
Not only does the presence of the iron
core reduce the magnetic leakage, but it
greatly increases the ﬂux, so that the induc
tive action of the coils is many times as
great as it would be, if the core were re
moved. The permeability of iron is varia—

_/

\

secondary but not through the primary, are

the secondary leakage ﬂux. The object of
a transformer is to develop as great an in
ductive action in the secondary coil as pos

in Fig. 86 than in any of the preceding ﬁg—
ures. In this illustration, the curves that
surround both loops are the mutual ﬂux,

of the surrounding air, hence, the tendency

/—

\

/

\
,
,\$;b
y\—\

DIAGRAM OF LEAKAGE AND MUTUAL

ble, however, and on that account the in

5

ductive action effected by the coils becomes
variable. To explain the nature of this va
riable inductive action in this connection
would not be advisable as it would intro
duce an amount of complication that would
render it next to impossible to make the sub

-L

.

.
.
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FIG.

LEAKAGE OF FLUX WITH COILS ON AN
IRON CORE.

ject clear. In all the explanations given in
what follows we will assume that the coils
are not provided with iron cores, so that the
magnetic permeability will be constant, and

in like manner the inductance will be con
stant.

THE
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PRACTTCAI LETTERS
This department is far the direct exchange 0/ ideas between praelz'ml men. The mos! (weep/able leller is one which gives a suggestion
or tells ofan experience which will be helpful to the man m e harge offlower machinery. She/(hes for z'l/ustrallbns are desired when possible.
These need nut be skillfully drawn, nor is correct writing necessary. Sue/1 matters ean be fixed up in this oﬁiee. The edilors do not hold
themselves responsible for the earreetness ofstalemenls made or opinions expressed by eorrespondenls in this department. lVe pay for all
accepted letters in msh.
THE DERIVATION OF THE CONSTANT 13,750.
Editor The Engineer:
Let the accompanying ﬁgure represent a
card taken from a medium-speed, noncon
densing engine, the scale of pressure being
60 pounds to the inch. Suppose that the
line a b c be drawn so as to intersect both
the compression and expansion lines at the
same height 0 a above the vacuum line 0 e.
Represent the length b c by I, and the length
of the card d e by L, and let :0 be the weight

ton in square feet; S =1 length of stroke in
feet; P I mean eﬁ'ective pressure, ob
tained from the card. Then the horsepower

is
P SA X

fer an open heater.

33,000
But

.8‘ A
V: .S‘ a = ——
144

and so the weight of steam used per hour is
1

SA 10

60 A" ~— X

L

a.
f

pounds.

144

Therefore, the steam consumption

per horsepower per hour must be,
I
SAW
PSArv
Q=60.V—X
+——-—-—=
L
144
33,000

POINTS ON THE DIAGRAMS BETWEEN WHICH

60x33,0aoxl><w

13,750x/x w

MEASUREMENTS ARE MADE.

144><LXP
of I cubic foot of steam at the absolute
pressure denoted by 0 a. The volume of
steam in the cylinder and clearance at the
point c is represented by a 0. But a c is
drawn to the same scale as d e, which rep
resents the stroke of the engine, therefore,
(if
(16'
...-V:

de

V

1.

is the actual volume of steam in the cylin
der, including clearance, at the point r.
Now in this, V is taken to represent the

volume in cubic feet swept through by the
piston in one stroke. By the same reason

ing,
ab

-— V
L

a e
ab
a e — ab
b e
—-V—--——V=
——l"=-—V

L

I.

L

l
=

—

_

PxL

'

Another form of heater with which Mr.
Anderson is not familiar consists of several
tubes expanded into extra heads provided
for this purpose. The combined area of
these is much greater than the area of feed
pipe, hence nearly all of the water might
pass through a few of the tubes, if means
for preventing it were not adopted. To
overcome this objection, the inlet ends of
these tubes are covered by a perforated
plate, having a comparatively small hole op
posite each tube. The combined area of
these holes is but little more than the area
of feed pipe, therefore the feed water can—
not pass through without being thoroughly
heated.
Will Mr. Anderson tell us what the ob
jections are to this design, giving the facts
in his possession?
W. H. Wakeman.

Chas. 1. Mason.
DIAGRAMS FROM A MARINE ENGINE.
THE CAUSE OF TROUBLE WITH AN ELEVATOR
PUMP.

Editor The Engineer:
I noticed a question by H. G. B. in the
Aug. 15 issue, regarding a groan in an ele—
vator pump. I had this same trouble with
an elevator pump and found that the piston
ring was loose, thus causing it to vibrate

when the pump was run slowly. The only
remedy for this is to have the ring reﬁtted.
Other troubles with a duplex boiler feed

pump also kept me guessing for some time.
I could not get the pump to run slowly
enough to keep a, uniform water level in the
boilers. The pump was not too large for

Editor The Engineer:
In reply to F. L. I would suggest that
the diagrams shown on page 533, of the
Aug. I issue, indicate not only leaky valves,
but the pistons must be in bad condition.
F. L. does not say whether it is a compound
or simple engine; no atmospheric line is
shown, neither is the type of piston valves
mentioned.

It seems quite evident, how

ever, that there is considerable leakage in
both cylinders.

\Vere the valves of the solid type, either
the valves and the steam chest, or the lin

the work, but would either run too fast or

is the volume of steam at I). These volumes
of steam are at the same pressure. Hence,

L

These heaters are made by a ﬁrm who
have been in the business for 20 years, yet
it makes single coil heaters and sells hun
dreds of them. I use these to heat dis
tilled water. If it was foul, I should pre

V =

I.

volume of steam used by the engine per
stroke in cubic feet at the pressure ca; and
consequently the weight of steam used per
stroke is
'
l
-- w V

1.
pounds. Taking N as the number of strokes
per minute, the weight of steam used per
hour is
l
60 iv -— 70 V

L

would not run at all. I found that steam
was blowing through on one side, so took
off the cylinder head and found that when
the piston was not on the rod steam would

not blow through. I came to the conclu
sion that the piston rod was bent. After
putting in a new rod the pump gave no
trouble.
Frank H. Beach.
O
TYPES OF FEED—WATER HEATERS.
Editor The Engineer:
In the July I issue Chas. L. Anderson
pleads ignorance of some things in steam
engineering, and hints at defects in feed
water heaters which he does not describe.
As I have used a heater containing but
one coil of pipe for the feed water, for
more than 10 years, and another similar de

sign for about 3 years without discovering
any defects whatever in them, I wish that

he would give us some deﬁnite information

Now, let Q = steam consumption in

on the subject, as I do not like to feel that

pounds per horsepower per hour; A = area
of piston in square inches, 0 I area of pis

numerous defects exist where I have not
discovered them.

GEAR AND SLEEVE WITH SPIRAL GROOVE.

ers, as the case may be, probably are ,worn
so as to cause the trouble. If the valves
are ﬁtted with rings, the latter may have
become set fast, thus allowing steam to pass
through. If the valves and pistons were
given a thorough overhauling, it is quite
probable that better diagrams and more
economical results could be obtained. It
would please me and perhaps other readers
if F. L. will report his progress in this
matter.
This reminds me that perhaps F. L. and
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others can help me with a trouble I had a
few months ago, with a set of triple expan

with all belts and shafting. A great deal of
the saving with anh ectric drive is the

sion engines built by \Vm. R. \Villard, Chi

eliminating of heavy main and counter

cago.

shafts and all quarter-turns.

I was asked to repair and overhaul

the engines, which had been taken from a
small steam yacht.

The valve gear was connected to and
_ operated by a separate geared shaft, run

ning parallel with the crankshaft.

The

bronze gears were similar in size; the one
ﬁtted on the valve gear shaft had a bronze

sleeve keyed to it on the outside. The
sleeve works on the valve gear shaft by
means of an inner spiral keyway A running
over a pin B in the shaft. The collar C is
connected to the reversing lever.
Both the high and intermediate valves
were of the piston type, while the low pres
sure was an ordinary D valve, each valve
being worked by a separate eccentric. We
arranged the gear wheels so that the marks,
which I concluded were shopmarks, came
together at each revolution of the engine.
You may imagine my surprise when I found
that it was impossible for the engine to
work with proper steam distribution either
forward or backward. I had not disturbed
the position of the valves on the high and
intermediate stems; and so I decided to set

A plant that would be used to furnish
power

for

such

a

mill

could

be

easily

adapted to town and private lighting. By
using induction motors in the mill and a
three-phase alternating-current generator at
550 volts, and transformers for the light
ing in different parts of the mill, .1 great
deal of copper can be saved compared with
the direct-current system where motors
and lamps are run from the same machines.
For town or private lighting all that is
necessary is the addition of a few trans

formers, which would be much cheaper
than copper with a direct-current three
wire system. The direct-current system
could not be used for street lighting with
out a motor generator, but with alternating
current a tub transformer could be used,
which requires very little care. With the
three-phase system the plant could be
adapted to almost any condition for light
ing or power.
E. R.

AN

INDICATOR

DIAGRAM.

Editor The Engineer:
\Vhile reading the Aug. 15 number of
The Engineer, I noticed the letter on dia
grams from a high-speed engine, by C. A.
Rold.
As to the diagrams, I can not see where
he can make any change in the valve gear
that will tend to better the diagrams. I
think his engine should run quietly.

lever put in forward gear. I then turned
the gear on the eccentric shaft until I had
% inch lead top and bottom. On turning
the engine in the forWard direction, I
found that the cutoff and the release were
satisfactory, but when in the backward mo
tion I was _amazed to ﬁnd that the valves,
especially the low pressure valve, was not
only working against the others, but the
angular advance of the eccentric caused it
to work against its own piston during a part
of the stroke. Can F. L. or other readers
tell me the correct method of setting these

in which P = the mean effective pressure;
L = length of stroke in feet; A I area of

valves?

piston in square inches; N = number of

R. L. F.

Just as I was getting ready to go home
one morning, I found the crank pin on
the compressor of the ice machine' getting
hot. I worked with it till time to go home,
stopping the oil and cooling with ice wa
ter. When I went back after breakfast, it
was still hot, so I tried all the freak reme
dies that was convenient, but it was of no
use.
If the reader has ever run an ice

plant, he will know how reluctant the en
gineer is to stop, which he generally does
as a last resort. \Vell I shut down and
took off the rod and boxes. The pin and
box were both cut, but not enough to make
them hot. Still I smoothed off both of
them and put the rod on again, but to no
avail. My storage tank was handy so I
kept the box cold with water, thinking it

would gradually cool off. I went home
and when I came on again it was just as
hot as ever. So I took out the rod again
and cleaned and smoothed the pin and
brasses as before. I noticed the edge of
the babbitt was broken oﬂ‘, but could not

the low-pressure valve alone.

placed on the top center and the reversing

TROUBLE WITH A CRANK PIN.
Editor The Engineer:

HORSEPOWER OBTAINED FROM

All the eccentrics were ﬁrmly keyed on
the shaft and showed no signs of having
been altered. The low-pressure crank was
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The usual horsepower formula reads:

PL .4 .Y
H. P. = --——
33,000

strokes per minute.

The area of a Io-inch

piston is 78.54 square inches; 300 revolutions

see anything that would cause the heating.
As I had to keep running, I put the rod
up again and started. It got as hot as
ever, so I had a hose connected to my
storage tank and arranged so that I could
run water on the box as needed.

I ran

that way all night, and next morning I
sent to the shop for a man to come and
reline the brasses with babbitt. \Ve took
the rod out, but could not see what made
it get hot, until we went to take the old
babbitt out, when we found the trouble.

The babbitt in back and front of brasses
was cracked in hundreds of small pieces.
The machinist said he never saw anything
like it before and could not account for
the condition of the boxes. The next ques
tion was to get a mandrel to rebabbitt
over. I took 3-inch couplings and drove
them on a piece of wood, making a very
good tool for the purpose. Has any of the
readers ever had babbitt break up that way,
and what do you think was the cause of

EQUIPPING A SMALL PLANT.

Editor The Engineer :

BOILER PRESS. ’05 LBS.

In regard to installing an electric light
and power station, I would say that if ﬂoor
spaceis not an important factor the low
speed engine would be the most eﬁicient. A
Corliss engine, or for that matter a good
many other low-speed engines, such as the

Rollins, Fitchburg or Greene, have the ad
vantage of small clearance and low rotative
speed with a high piston speed. The four
valve engine with two eccentrics gives
much better steam distribution and range of
adjustment than a single valve engine.
There are some high-speed engines with
the four-valve arrangement combined with
the ﬂywheel governor which give very
good results, but for durability would not
compare favorably with the Corliss.
If the engines are to be compound con
densing it would be well to ﬁgure on 125
pounds boiler pressure.
In subdividing
power in a mill to be electrically driven, if

the machines require 10 horsepower, it
would be better to have them separately
driven. Some mills have gone so far as to
use I/io-horsepower motors direct con
nected to machines in order to do away

AV. MEP= 57.56 LBS.

DIAGRAMS FROM A IOX I2 ENGINE.

per minute equals 600 strokes.

The stroke

is I foot, and the mean effective pressure

according

to

the

diagrams

is

56.125

it? The pin has run over 6 years night
and day.
.
Summit, N. I.
Harry Double.

pounds, and 59 pounds, the average be

ing 57.56 pounds. Applying the formula we
get for the horsepower,

QUICK \VORK IN STARTING A BOILER.

Editor The Engineer:
57-56 X 1 x 78.54 x 6:0
H. P. = -_—————-— = 82.1
33,000
L. A. Cole.

I have often heard that if the contents
of a hot boiler under pressure were sud

denly turned into a cold one there would
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be something doing, but after trying it I
have begun to wonder whether I was lucky
or not. One of my ﬁrst positions was in
a summer hotel where there was two
48 x 16-foot boilers of the tubular type. One
night about 8:30 the blowoﬁ began to leak

tor and closed, the ﬁres banked and the
plant run with the other boiler until repairs
could be made. The valves in the column
connections not only made less trouble for
the man in charge, preventing loss of wa

so badly that it was hard to keep water

boiler and the consequent loss of time while

up to prevent a shutdown, and to allow
the lights to go out was out of the question,
for it was a gala day and a dance was

making repairs.
The
steam and water
rushing out, were the valves not there,

going on.

My ﬁrst thought was to get the other
boiler in action, but that was empty and
had been for 2 weeks. I stopped the
pump and shut off the feed valve on the

ter,

the

necessity

for cooling down the

would cause the speed of the compressor
and engine to slacken, at least until that
boiler could have been

cut out, besides

causing the cold rooms to become greatly
overheated. I should appreciate having the
ideas of engineers on this subject.

one under pressure and removed the disk

P. E. M.

of the check valve and again started the
pump.

I also opened the feed valves on

both boilers letting the water into the cold
boiler. Taking the ﬁre from under the
hot boiler I began forcing the cold one
taking care that the tubes did not get red
hot.

It was 6 minutes by my watch from the
time I opened the feed valves until I opened
and closed the stop valves. It was more
than 10 minutes before the water showed
in the glass. The steam fell 40 pounds
nevertheless things went along as well as

SEPARATING 011. FROM EXHAUST STEAM.
Editor The Engineer:

2.
H01 WELL I

ever. I did not see any after effects when
looking the boiler over when it was cut
out 2 weeks later.

D. F. C.

VALVES IN WATER COLUMN CONNECTIONS.
Editor The Engineer:
I am well aware that boiler inspectors
and engineers generally object to the pres
ence of valves in water column connections
on the grounds that some one may close
them and thus they may be shut when

15' INCH PIPE

ter of the bolts, and was 50 pounds.

The

power multiplied by the distance through
which it moves is equal to the weight multi
plied by the distance through which the
weight moves. Diameter of the circle de
scribed by the power I 24 X 2:48 inches.
Therefore the compression:48 X 50 X 8 X
3.1416=60,319 pounds.
Suppose the efﬁciency of the nut is re
duced 60 per cent on account of friction,
then the compression would be 40 per cent

\Vhen I commenced work here there
was a hot well 40 feet from the building
into which the exhaust was discharged aft
er heating the building, when heat was re—

f

nuts on the bolts securing it to the bed had
been properly tightened. Two fairly well
informed men who were employed there
asked what prevented the nuts from work
ing loose, since there were no locknuts on
them. The following is the explanation I
gave them:
Pitch of the threads is 8 per inch. The
power was applied 24 inches from the cen

of 60,319 pounds or 12.06 tons on each bolt.
The four bolts on each side of the cylinder
would

give

8 X 1206:9648

tons

plus

weight of the cylinder and its share of the
weight of attachments, such as intercooler
and piston and piston rods.
Now the greatest force working inside
of the cylinder tending to loosen it is equal
to the area of the piston multiplied by the
pressure. This amounts to, 14.5' X 0.7854:
165.13 square inches. Area of piston rod:
2.752 X 0.7854=5.939 square inches, giving
a difference of 159.191 square inches. The
resistance of the air driven out of the cylin
der at 90 pounds per square inch= 159.191

SECTION OF HOT “’ELL, SEPARATOR AND

X 90: 14,327 pounds

or

only

7.16 tons

CISTERN.

tending to loosen the cylinder.
M. I. Hertweck.
quired, but discharged directly into the hot
well when not heating the building. The
hot well, shown in the accompanying
sketch, was situated 24 feet from a cistern
into which the condensed steam was dis
charged, after passing through hay placed
in a compartment provided for that pur
pose.
This was a very good idea as far as it
went, but we had trouble with oil return
ing to the boiler. I ventured the sugges
tion that a box be placed between the hot

REPAIRING A CAST-IRON PIPE.

Editor The Engineer:
The accompanying sketch shows the
means used in repairing a leak in a 1o-inch
cast-iron discharge main in the pumping

well and cistern, as shown in the sketch.

’51 INCH PIPE

VALVES IN THE COLUMN PIPES.

This gave entire satisfaction as long as
the oil was constantly skimmed 05 the
water or as fast as it accumulated. I al
ways believcd that oil could not be re—
moved from exhaust steam while in the
form of vapor as is claimed by many man
ufacturers of separators, but could only be
removed after the exhaust had‘been en—
tirely condensed.
In the Sept. 15 issue N. L. S. claims
that different oils will act diﬂ'erently, but
I wish to say that it does not make any
particular difference. especially with this
style of separator.
L. W.

supposed to be open. Now, to my mind, if
a man is competent to have charge of a
TI'IE

plant and its appliances he ought to be able
to see that these valves are open. That
valves are useful and handy, and, to my
mind, advisable, the following will show.
One night in a refrigerating plant the
nipple connecting the tee and blowoff valve
of a water column gave way.

The valves

marked I and 2 were closed thus shutting
off the column. As the water in the boiler
was at about two and one-half gages the
damper was disconnected from the regula

TENDENCY

OF

PRESSURE

TO LOOSEN

A

CYLINDER.

Editor The Engineer:
I have charge of an air compressor hav—
ing 22x24-inch high-pressure steam cylin
ders and 14.5 and 24 x 24-inch compound air
cylinders. Recently the high-pressure air
cylinder worked loose on the bed. I made
some remark about the compressor to the

effect that there was no possibility of the
cylinder working loose provided that the

METHOD OF

STOPPING THE LEAK.

plant at the institution where I am em
ployed. The crack is close to the lower
ﬂange and extends three-fourths of the
way rodnd. A very satisfactory repair job
was made in the following manner. I
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went to the blacksmith shop and had the
parts made, the rods I and 2 are of Myinch
round iron 6 feet 10 inches long, of which
there were six. These allowed the re
moval of every other flange bolt in the two

have the same lead. The valve on the en
gine with 3-inch lead will start to open

The accompanying indicator diagram
was taken from the engine while in the

before the one with 6-inch travel, that is,

condition stated. I do not consider it very
bad under the circumstances, but if any

it the one opened at 30/32 of the stroke,
the other will open 31/32 stroke. As this
subject is of some importance I should like
to have the opinions of other engineers as
to whether or not I am right. “I. S. H.

flanges.
The packing ring 3 was of V2x2-inch

iron and 11% inches in diameter or X; inch
larger than the outside of the pipe. The
inside of one edge of the ring was beveled
as shown in the sectional view. The six

SOME DIAGRAMS FROM A VILTER CORLISS.
Editor The Engineer:

plates

4

were

made of

%xt%x4-inch

Will some one kindly tell me what the
trouble is with the accompanying diagram,
and what changes in the valve setting will
be necessary to produce a practically per
fect diagram? I should also like to have
the horsepower ﬁgured out.

iron with a K-ineh hole drilled in them
for the bolts. The sectional ring 5 was
made of %-inch round iron and was 11%

inches inside diameter.
When the parts were made I put them
in place, ﬁrst putting on the packing ring
3 and bolting it together. Then I fastened
it up out of the way. The nuts and plates
were then put on the six rods and the lat
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Engine is a Vilter Corliss 24x54 mak

ing 72 revolutions per minute. Boiler pres
sure is 100 pounds per square inch, and

reader of The Engineer can offer any sug
gestion that will aid me in obtaining a
better diagram in any way, or has any
criticism to offer I should be glad to hear
from him.
The diagram was taken with an Ameri
can Thompson indicator and Ideal reducing
wheel. Steam pressure 125 pounds, spring
60, revolutions 85.
E. C. Billan.

METHOD OF BOLTING OBJECTS T0 WALL.
Editor The Engineer:
In looking over the diﬁerent repair
kinks, of which there are a good many.
I have never seen anything in regard to
fastening objects to a brick wall, except

@0% / @ii"ii '
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\YlLTER
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CORIJSS.

POSITION OF PIPE IN THE HOLE.

ter slipped into position. The outside nuts
were then pulled up tight until the crack
was drawn as close together as possible

the spring, No. 40. I am desirous of get
ting the engine into the best possible run
ning condition.
I. C. K.

after which the inside nuts were locked up

tight.
'
Ring 5 was now slipped inside of the
rods and pushed down against the ﬂange,
and inside of the nuts. I mixed a soft
paste of Smooth-On and after soaking a
lot of candle wicking in it, wrapped the
wicking around the pipe and drove it down
between the ring and the pipe.
\rVhen enough wicking had been wrapped
on to make a good gasket or packing, the
ring 3 was slipped down against it, the
plates 4 turned so as to bear on ring 3
and the whole drawn down by the nuts,
thus forcing the packing ﬁrmly against the
crack.
This repaired pipe has been in use IO
days, holding a pressure of 125 pounds per
square inch and the loss of water around it
would not ﬁll a %-inch pipe at moderate
pressure.
W. C. F.

AFTER lI YEARS or SERVICE.
Editor The Engineer:
I am employed by the Moundridge Mill
ing Co., which has in its plant a 14x36
Bates Corliss engine. This machine has
been in almost constant service for II years.

As a consequence it is badly worn in some
places, especially the exhaust valve stems,
which have 3/32 inch lost motion in the

by driving a nail, which soon gets loose.
I shall, therefore, give a rough sketch of a
little device of mine which will help out
considerable. It may be old to some of
the older engineers, but I have never seen
it in any paper.
Take a small piece of gas pipe and cut
it diagonally with a hack saw. Put a bolt
through it, and bore a hole in the wall

large enough for the pipe to ﬁt closely and
just deep enough to take the length of

RATIO OF LEAD TO VALVE TRAVEL.
Editor The Engineer:
A short time ago I had a discussion
with an old engineer on the relation of
valve travel to the proper amount of lead.
I claimed that with a short valve travel
the valve should not be given as much
lead on the dead center as on an engine
with a longer valve travel.
The amount of lead should represent
a certain fraction of the eccentric throw,

for supposing that we have two engines,
one with 3 inches valve travel and the other
with a 6-inch travel, and the valves both

DIAGRAMS FROM I4X36 BATES CORLISS.

slots where they ﬁt into the valve. This
causes a bad rattle that has been of con
siderable annoyance to me partly because
the boss occasionally inquires as to the
cause of the noise. I ﬁnally convinced him
of the cause and the result is we are. to
have a complete set of stems for admission
and exhaust.

pipe. Then put the bolt through the pipe.
Have the bolt long enough to go through
the object to be supported. with a washer
and nut on the outer end.

Screw up the

nut and it will be found that the tighter
you screw the nut the tighter the pipe be—
comes in the wall.
A. E. \Vorth.
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SCALE, AND THE USE OF KEROSENE.

Editor The Engineer:
To have economy in the steam plant we
must have clean boilers. If we do not do
this then we must have waste of fuel, for
dirty boilers, both inside and out, cannot

work economically by any means. It is
a well known fact that a boiler will not
keep itself clean, all water contains more

or less of mineral matter which is depend—
ent largely upon the formation through
which it passes.
\Vater also is a strong absorbent taking
up gases and mineral matter. Carbonic
acid gas is the most common in water and
acts the quickest as a solvent when brought
in contact with minerals. Thus we ﬁnd
more

carbonic

minerals

in

water

sal soda, which began to help matters some
and the scale began to fall. I also put in
kerosene at the end of each week and in a
short time a great improvement was made.
But it caused considerable trouble with the
blowoff pipe by clogging up and did con
siderable damage to the valve seats.
To keep boilers in good condition for
steaming they must be kept clean external
ly as well as internally. The tubes should
be blown out as often as required; not
twice this week and once next. The shell
should always come in for a share of at
tention, because great losses come from
dirty, soot-covered shells, as well as from

scale covered plates.
E. H. Naylor.

than

any other. \Vater containing these min
erals is usually clear and excellent to drink,
but when we use it for steam making it
becomes a different proposition.
The carbonic acid which renders the
mineral matter soluble is one of the ﬁrst
gases thrown off by heat. When water
boils the carbonic acid lets go of the min<
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ment known as a bucket ﬁller. It is unat—
tractive, but in the long run economical
and useful. The hot and cold water pipes
are continued to the front of the slab and
connected across, having a tee and a com
mon spout at center. Valves on either side
control the hot and cold water supply.
Thomas F. McMackin.

A QUICK REPAIR 1013.
Editor The Engineer:
A short time ago I happened to be at
a gas plant when a post hanger gave way,
breaking a 3-foot pulley and blower which
was used for forced draft. The time and
means of repair, which were as follows.
interested me. The engineer in charge

OPERATING A VALVE AT THE CEILING.
Editor The Engineer:
To operate a valve 20 or 30 feet above
the engine room floor requires not a little
thought. It can be readily seen that it is
inaccessible and cannot be reached without

eral held in solution and they become sep

arate particles, mere atoms of wet dust. They
are rendered dangerous, for as cohesion
takes place these particles are brought to
gether and soon become heavy enough to
settle upon the tubes and shell where they
become baked and form scale.
When the water in the boiler begins to
boil
we ﬁnd sediment. and unless
this sediment is removed we have
scale. If this scale is allowed to remain in
the boiler the latter is not clean by any
means, and the additional heat required to
make steam depends upon the thickness of
the scale on the sheets and tubes which
fact most all engineers are familiar with.
Numerous boiler compounds are on the
market for the prevention and removal of
scale. Some engineers prefer to use boiler
compounds, and claim to have good suc
cess, while others do not ﬁnd compounds
that will remove scale without a lot of
hard work added.
About 14 years ago I had considerable
experience with scale in a large rolling mill.
I found that petroleum did the work far
better than anything else. We tapped into
the feed pipe and attached a feeder made
from pipe that held about 2 gallons. We
regulated this to feed a certain number of
drops per minute.

METHOD OF REM OVI NG PULLEY.

FIG.

I.

VALVE

\z/
\_.,.
FITTED WITH

CHAIN-WHEEL

AND CHAIN.

the aid of a ladder. Bevel gears have been
used on inaccessible valves with good re
sults. The valve in the sketch is of the
gate type and is in a 4-inch main connect
ing air absorption tanks in an ammonia re
frigerating plant.
The valve at times must be closed quick
ly and perfectly tight. Fig. I shows the

off.

being done, another man was drilling two

holes for a r-inch rod through the wall,
to hold a 10x8-inch wooden block as a
temporary support for the hanger. The
engineer himself ﬁxed the box to the block
and treaded the rods.

When. ready, the

two bolts were put through the block and
two more hooked on to hold it up. Two
strips were fastened on top of the box to
keep the shaft from coming out, and the
blower was ﬁxed with tarred canvas. From
the time of the break until starting occu
pied less than an hour, which I consider
quick work.
D. F. C.

Excellent results were

obtained by this method, the oil preventing
the formation of new scale.
There was, however, other things to
look out for, because when the oil began
to loosen the scale from the shell and
tubes, it fell in large quantities and col
lected where the circulation was the most
rapid. This scale had to be removed every
Sunday until all the old scale had fallen

MYSTERIOUS BOILER EXPLOSIONS.
Editor The Engineer:

Then it was quite easy for we had
FIG. 2.

only to open the boilers about once in
every 6 weeks.
Some engineers advocate blowing down
about half a gage of water two or three
times a day to keep their boilers clean.
This I do not think is advisable, since it
is a waste of heat and consequently a loss
of money. On taking charge of a plant I
found that the boilers had about % inch
of hard scale. Boiler compounds of vari
ous kinds had been tried. I ﬁnally tried

looked at the shaft, which was 2% inches
in diameter, and found both pulley and key
rusted. He ordered a hydraulic jack and
chain, and placed the chain around the hub
of the pulley and around the jack, which
was held in place on the end of the shaft
as shown in the accompanying sketch. The
pulley and the other end of the shaft came
off without any trouble. While this was

ATTACHMENT FOR FILLING PAILS.

plan adopted. The cast-iron wheel was re
moved from the spindle and replaced by the
grooved pull-wheel and the chain from a
tackle. By running the chain to the right
or left, the valve can be opened or shut
as desired. A valve gear in this instance
would have been costly, and cumbersome,
if not ineﬁicient.
Fig. 2 illustrates a plumbing arrange

Some time ago I asked the question:
Has the engineer all the necessary appli
ances. and are they up to the standard?
Has he more work to do than taking care
of his boiler and engine? I now wish to
ask: Has the engineer the proper time
for recreation in which to rest his strained
nerves and tired brain? This is a very
important matter. I have worked hard all '
day in a close engine room, perhaps ma
king some changes, and then at night work
late to get the plant in shape to run the
next day. Oftentimes I do not get to bed
until 12 or I o’clock, but must rise again
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at 4:30, and have the wheels turning by

7 A. M.
Certain parts that were not working
just as they should had to be given atten
tion and that meant more work at night,
as there must not be any shutdowns dur

ing the day, because from,5o to 60 men
would be idle and drawing pay. We all
know how these few hours are put in and
how we feel the following day. I have
worked at night and the next day did my
work in a mechanical way, doing things in
a way that, when I had ﬁnished I could

not remember of having done them.
Frequently I have been in a stupor
brought on by loss of sleep, and working
in a close engine room, that I have looked
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less safe for the man in charge or the
public.
.
The Hartford Steam Boiler Insurance
and Inspection Co., in The Locomotive,

6' gallons and the master mechanic got one
for each of the other engine rooms.
As to the working of the separator, the
2-inch pipe for the slush and the drip from

gave accounts of forty-ﬁve explosions in the

the exhaust head would, if allowed to run
without condensing, cause some pressure

month of January, 1904; thirty~ﬁve in Feb
ruary; thirty-seven in March; twenty-seven
in April, and eighteen in May, making
in all 163 in 5 months. This looks as
though something is wrong somewhere.
That is surely enough for the United
States, and Canada. What was the cause
of all these explosions?
J. M.

on. SAVING FROM EXHAUST STEAM.
Editor The Engineer:
About 8 months ago I applied for a

at my steam gage and glass and could not

go 10 feet before I have had to rouse my
self and return and look at them again.
At other times I have been footsore from
walking on the hard cement ﬂoors, and
waited as long as I dared before making
my rounds.
Some men might say that this is all
nonsense. That they can be up until mid
night, night after night, and yet not feel
any the worse. But I dare say these men
are not working in a hot engine room with
poor ventilation. Put these men in a base
ment where boiler and engine are in the

position as engineer in one of our local
industries and was selected for the posi

tion.

The engine was a 700 horsepower of

Corliss type; there were two other engines

in the mill, one a condensing engine of 1,200
horsepower and the other of 450 horse
power for the shop and a few lights for
emergencies.

CI'IOI)
UZIVM

I have seen men in

running

upward

and

As each joint in the exhaust steam heat
ing system showed oil leakage, I suggested
that the cylinder oil be reduced to 8 gal

A SUDDEN RISE OF WATER LEVEL.
Editor The Engineer:
The sketch shows a 4o-horsepower boil
er of which I had charge. It supplied
steam of 60 pounds pressure to a 20~horse

power engine.

A Hancock inspirator was

connected, as shown, and when the inspira

tor was started the water in the gage glass
A HOME~MADE OIL SAVER.

would raise about 3 inches.

My employer called my oiler and asked
were

I open the valve.

lons a week, and, on trying it, 6 gallons

engine rooms go about their work as
though they were in a dream.

gears

it so that none gets in the pipes at the
ends of the guides. The drain pipe in the
tank for the oil is M; inch higher than the
water level so that the oil accumulates in
the tank, submerges the end of the pipe
and is drawn off free from water into a set
tling pan to be puriﬁed in the ﬁlter. I have
a gage glass on the side of the tank that
shows the amount of oil in the tank and
also when the water gets very dirty. I
have a 3-inch pipe for taking the water
from the tank so that when the valve be
tween the tees is closed the water must
go up around the loop. For cleaning out,

proved sufﬁcient, so that now I am using
6 gallons of cylinder and 6 of machine
oil in place of 25 gallons.
Later I had an idea about the pumps
and boiler room arrangements which will
take another letter to tell.
M. J. C.

electric or other light, and they will feel

One man in particular told me he was
nearly exhausted having replaced some
tubes the night before. He was weak and
very nervous, and while talking picked up
his oil can and went to the feed pump,
which was of the triplex plunger type. In
passing the belt he reached out and grasped
the belt and before he could let go, it had
carried his thumb under the pulley, throw
ing him almost on top of the open gears
and catching his jacket. Fortunately the

is any vapor the vent pipe takes care of

FROM ELBOW

um:

same room, which is small at that, with
just as I have done.

and noise inside; so I ran the 72-inch water
pipe from the pump so as to condense it
and it has proved satisfactory; in case there

only

As soon as

the inspirator was stopped, the level would
fall to the proper height. The water rose
as soon as the overﬂow was closed, but

how much oil Mr. J— gave her every

chewed off one corner. The racket the
pump made with the cloth in the gears
could not be endured so he stopped it and
begun to clean them which of course took
some time. I watched the water but said
nothing until there was just about % inch
in the glass, thinking he would attend to
it himself.

week; the reply was 12 gallons of cylinder
oil, and for bearings 15 of machinery oil.
I was told that I could do the same.

My

oiler had forty—two bearings in the towers
and eight on the jack shaft, a crank pin
and wrist pin and valve gear. At each end
of the guide bars was a drip pipe so that
the oil would run away to the sewer.

Finally I spoke to him about the water.
He started as if shot and, without looking,

started the pump and changed it to a high
er speed. Seeing his excitement I stopped
the pump and changed it to slow speed
again, telling him to attend to his ﬁres and
that I would attend to the water as there
was really no danger. Then he realized
what he had done. He said it was lucky
I had been there as he would not have
thought of the water or steam until he
had cleaned the gears. Then he would
have done just what he did and perhaps
caused a mysterious boiler explosion.
This man was a very capable and care
ful engineer and I was surprised to see
him act in the manner described. It was
evident that he was not in a ﬁt condition
for work, because he had been overworked

and had had no sleep.
cases

that

recently

I could cite several
came

to

my

notice,

and while not as exciting were none the

The exhaust pipe from the engine was
16 inches in diameter and ran along in the
cellar up to the timbers for 16 feet IO inches

before it went through the ﬂoor; from the
lowest point in that steel pipe, was taken a
2 inch drip for draining off the slush and
dirt, as the oiler said.

ARRANGEMENT OF INJECTOR AND COLUMN PIPE.

Under the exhaust

head the water would not soak into the
ground on account of the oil.
I asked the master mechanic for an in
dicator and, after adjusting the valves for
the best conditions, while he watched the

operation, I suggested the use of a device
shown in the illustration to save some of
the oil from the exhaust steam. This was
made from an old piece of iron pipe, 2 feet
in diameter and 4 feet long with ﬂanges
bolted on the ends, and pipe connections
as shown. In the cellar of the engine
room the height was 8 feet. so I had it
set up 18 inches from the cellar bottom.
At the end of a week the saving of oil was

would fall again when the overﬂow was
opened, steam being on the inspirator all
the time. Can any of the readers of The
Engineer tell me what caused this and how
best to overcome the trouble? A. R. M.
—_<-O-.————_

FROM THE GREAT AMERICAN DESERT in
Death's Valley comes the news that by the
use of gasoline and producer gas engines,
artesian wells have been sunk, and that
with the water secured from these wells,

gold mines of great value have been opened
up. The gold is in the sands of the valley
and is washed out by placer mining.
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BURNING COAL

CARE OF

STEAM

PUMP;

WITHOUT SMOKE;

GAGE;

FRICTION

OF

HORSEPO‘NER OF GAS
ENGINE

u

I. How can soft coal be burned with
out producing smoke? 2. How should
steam gages be cared for? 3. What causes
good circulation in a boiler? 4. What is
the best thing to do with a bagged or blis
tered plate? 5. What allowance is made
for friction in a steam pump and piping?
6. How is the horsepower of a gas engine
obtained ?"
A.—I. Bituminous coal can be burned
practically without smoke by two meth
ods, via, the coking method, and by feed
ing the coal in the form of dust. Mechan
ical stokers employ the coking system or
method.
When applied to a hand-ﬁred
boiler, it consists in placing the green fuel
just inside the furnace door, where it re
mains on the bare grate bars until the vol
atile matter has been thoroughly baked
out of it. It is then pushed back over the
bed of live coal and a fresh charge of
green coal put in its place, just inside the
furnace doors. The green coal is thus

friction in all pumps 0f the same type and
size is by no means the same; nor is it
uniform in the same pumps, but varies ac
cording to the degree of lubrication, speed,
length of piping, number of valves and
bends, and the condition of the packing.
6. By multiplying the area of the pis
ton by the mean eﬂ‘ective pressure and by
the length of stroke in feet; the last prod
uct multiplied by the number of explosions
per minute gives the foot pounds of work
done per minute, which, divided by 33,000,
gives the indicated horsepower.

overheating of the plate while the boiler is
under pressure. Overheating under ordi
nary circumstances is caused either by a
deposit of some kind or a ﬂaw

in the

plate, generally a laminated plate. The ac
cumulation of scale necessary to produce
bagging need not be of the hard variety
and in a thick layer, for loose scale com—
posed of small pieces cemented together by
mud or a soft jelly-like'substance, con

r. “We have three horizontal boilers of
150 horsepower each.
The boilers are
nearly new, having been in service about t
year. In two of the boilers there is a bag

sisting of oil and sediment, may retard the
passage of heat through the plate to such
extent as to cause overheating, especially
when the ﬁres are forced. If the plate had
become weakened, due to a ﬂaw, bagging
would occur without deposits of any kind.
To avoid a recurrence of the difﬁculty, use
nothing in the boiler that tends to cause
the mud or other sediment to adhere to
the plates, and clean the boiler often

immediately in front of the bridge wall,

enough to prevent deposits, large or small.

as shown by the drawing.

Feeding through the top of the boiler will
tend to improve the circulation, which, in
directly, will have a tendency to change
the location of deposits which may occur.
2. The No. 8 fence wire will unques
tionably be too small. You do not say what
length of wire would have to be used, but

\\'. A. 11.; BAG IN BOILERS; USING FENCE WIRE
FOR RETURNS TO GENERATOR.

\Ve use the

water from the mine, which has been ana

lyzed, and a compound obtained which was
said to be especially adapted to the water.

3

converted into coke before it is spread over

we

the ﬁre, the coke burning with little or no
smoke.

sistance of No. 8 iron wire is approximate
ly 14 ohms per mile; for 2,000 feet, it would.

2. They should be placed in a compara
tivcly cool place and provided with a
siphon pipe or its equivalent to prevent
overheating the spring. The siphon pipe
should be protected against freezing in
winter. The gage, if an old one, should be
tested, by connecting it to the same source
of pressure and close to one known to be
correct, after which, if the blowing-off
pressure is found to_ increase or decrease
without altering the safety valve, the gage
should be tested again, to see whether the
trouble is in the safety valve or gage.
Gages should be free from shock or jar
and very sudden changes of pressure. It is
not advisable to use a gage continuosly
when the pressure exceeds about three
fourths of the highest pressure indicated
on the dial. A gage should be set plumb.
3. Difference of temperature of the
water in the boiler. This is produced by
introducing the feed water at such a point
that the water issuing tends to accelerate
the currents set up by the application of
heat. Free passages for the water, so as
not to retard the ﬂow of water caused by
the heat and the introduction of the feed.
4. Cut out the injured portion of the
plate and put on a hard patch. If the en
tire plate is injured, a new one should be
substituted.
5. For steam cylinders up to 6 inches
in diameter, one-third, or about 35 per cent;
for cylinders from 6 to IO inches, 25 per

cent, and from IO to 18 inches, 15 per cent.
These ﬁgures are those generally employed
and no doubt are correct in some instances,

and entirely wrong in others, since the

presume

about 2,000 feet.

The

re

2,000
then, have I4 X

, or 53 ohms.

For a

5,280

'11”? III:
III, 'II I ‘ \

current of 600 amperes, this would mean a
drop of 3,180 volts in 2,000 feet of wire.
which is rather large. The drop is pro
portional to the length of the wire, so
that if there is but 1,000 feet of it, the

drop will be 1,590 volts, which is a rather
big allowance, especially when the dynamo
is generating only 250 volts. For the in
terest of the matter, we would say that
the resistance of No. 0000 copper wire per
LOCATION OF BAG.

We ﬁnd very little scale, and no scale at all
on the bagged sheets. The boilers are
run day and night and cleaned every week,
when we usually get about a gallon of
deposit and scale, which is found where the
bag occurs. The boilers have been ﬁred
hard at times, owing to the tubes becom
ing blocked and the space back of the
bridgewall becoming ﬁlled up. \Vhat should
cause these bags, when so little scale is
found? 2. We have an electrically-driven
pump about one-half mile from the power
house, the negative wire from the pump
being a fence wire. This has suggested the
possibility of being able to use a fence wire
instead of copper wire for the return mains
in the mine. Our generator furnishes 600
ampercs at 250 volts to eleven mining ma
chines, the positive wire being No. 0000
and the negative No. 00 copper wire. “fill
a No. 8 fence wire be suitable for the re
turn to the switchboard ?"
A.—I.

The cause of the bugging is the

1,000 feet is 0.05 of an ohm, so that for
2,000 feet the resistance would be I/IO of

an ohm, and the drop would be 60 volts;
or for

1,000 feet the drop would be 30

volts. In the case of the electric pump.
if woven wire fencing is used, the chances
are that you have a ground return in par
allel with the fence, which, of course, cuts

down the resistance.
F.

C.;

SAFE

‘

\VORKING AND BURSTING

PRES

SURES.

“I. I would like to know whether the
formula, 1/6 TI—Z-Rzsafe working pres
sure, is safe for single riveted boilers, and
whether the formula, 2tT+D=bursting
pressure, gives the pressure in terms of the
diameter or circumference. 2. \Vhen ﬁgur
ing the bursting and safe working pressures,
is the ultimate strength and the tensile
strength of the plate taken as one and the
same thing? 3. Does the formula, ztSy-I
fd, give safe values; t-T-the thickness of

plate in fraction of an inch, S=ultimate
strength of plates per square inch of sec
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tion, 3': efﬁciency of joint, f: factor of
safety and d the diameter of the shell?"

A.—I. It gives values considerably too
high for boilers constructed by ordinary
boiler-shop methods. The efﬁciency of the
joint should ﬁrst be ascertained and in
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vided it contained water, would be ex
panded, and as this expansion would re

sult in permanent distortion, the ﬂexibility
of the tube would be greatly impaired, if
not entirely

destroyed,

and consequently

the gage would be ruined.
M. 1. s.;‘ IIORSEPOWER 0F ENGINE.
“The accompanying indicator diagrams
were taken from an automatic cutoff engine
belted to a dynamo. Please tell me what

A.—I. In order to lower the tempera
ture of I pound ,of water from 50 to 32 de
grees, 50—32= 18 heat units must be ex—
tracted or absorbed by the cooling agent.
In order to convert I pound of water at 32

degrees into ice of the same temperature,
142 heat units must be absorbed, making a
total of 160 heat units for 1 pound, or
160 X 85: 13,600 heat units for the 85
pounds.
2. The same number of heat units that

PRESSURE ON DIAMETER AND SIIELL EQUIVA
LENT.

cluded in the calculation thus: 1/6 Tty + R,
which will be found somewhat safer. The '
second formula may be said to express the
bursting pressure both in terms of the di—
ameter and circumference, since the pres—
sure acting in the direction of the arrow

FIG.

I.

FULL LOAD DIAGRAM.

from A to B, in the sketch, is equivalent to

'that on the vertical surface C D.
2. In boiler calculations the meaning is
the same.

3. Yes. The result is the same as that
obtained by the formula 1/6 Tfy+R, pro
vided the factor of safety is 6.
T. r. 0.; STEAM GAGE;

TRIPLE

horsepower each card represents, and what
changes, if any, are needed. The engine,
an 8 x 9, making 313 revolutions per minute,
spring 50. Fig. I is a diagram taken under

is taken out of water when converting it
into ice must be put into the ice in order
to melt it, therefore it will require
I42><43=6,Io6 heat units to melt 43

EXPANSION

ENGINE.

I. How should a steam gage be con

nected to a boiler so that it will not freeze
in winter? 2. \Vhat is the small spring in
the gage for? 3. There is a triple expan
sion engine in this city in which the high
pressure and intermediate cylinders are
placed one above the other, the low-pres

sure cylinder being arranged on the oppo
site side, as in a cross-compound engine.
Is this arrangement called a triple-com
pound engine? 4. Will it injure a steam
gage to have the water in the tube freeze?
A.—r. If the gage is of bourbon type,
it might be safer to provide a drop pipe
of 2 or 3 feet in length, with a stopcock
at the top of the water column, instead of
at the gage. The drop pipe should be
provided with a draincock at the bottom.
An elbow is screwed on the lower end of
the drop pipe, then a horizontalpiece of pipe
long enough to allow the gage to clear the

FIG. 2.

LIGHT LOAD DIAGRA M.

full load, Fig. 2 was taken with a light

load, while Fig. 3 is a friction diagram.”
A.—The principal adjustment needed is
to give the valve lead and especially at the

pounds of ice. In order to raise the tem
perature of I pound of water from 32 to
63, it will require 63—32=3I heat units,

and for 43 pounds, 3IX43=I,333 heat

drop pipe, then a tee, the short riser to the

gage being screwed into one end and the
draincock

into

the

other,

the

horizontal

length of pipe entering the side opening.
By closing the stopcock and opening the
drain, any water of condensation that may
be present will be drawn off. The drop
pipe is preferable to the siphon in all cases
where water is liable to freeze.
2. It is for the purpose of keeping the
mechanism taut and to assist in bringing
the pointer back to zero when the pressure
is removed.
I

FIG. 3.

FRICTION DIAGRAM.

head end of the cylinder. That will improve

units, making a total of 6,106+r,333=

the diagrams considerably.

7,439 heat units.

The horsepower

indicated by Fig. 1 is 19.32; Fig. 2, 7.87, and

by Fig- 3, 4-3.
J. R.

.-\.; LATENT HEAT OF ICE; EQUIVALENT
ENERGY.

3. The term triple compound would be
a triﬂe misleading, since triple implies three,
in which case a triple compound would con—
sist of three compound engines arranged as
one engine. It would be better to refer to
the engine as a triple expansion, with high
and intermediate cylinders arranged tan—
dem.
4. Yes. As water expands when freez
ing, the tube or spring in the gage, pro

“r, How many heat units are given up
by 85 pounds of water at a temperature
of 50 degrees F., when converted into ice
at 32 degrees? 2. How many heat units are
required to melt 43 pounds of ice at 32 de~
grees and raise the temperature of the
water to 63 degrees? 3. If all the heat re
moved from the water in the ﬁrst instance
were utilized in raising the ice, how high
would it lift the ice?"

3. One heat unit is equivalent to 778
foot-pounds; therefore, 13,600 heat units
will be equivalent to 13,600 X 778= 10,580,—
800 foot-pounds; and as 85 pounds raised
I foot equals 85 foot-pounds, the total num
ber of heat units absorbed would raise 85

pounds 10,580,800 + 85 = 124,480 feet under
the conditions assumed.
REPORT COMES FROM ‘WINNIPEG, Canada,

of the discovery of a process for welding
copper to copper or other metals without
impairing the electrical conductivity and
other properties of the copper. The work
can be done with a forge and blowpipe.
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THE CINCINNATI MOTOR DRIVEN
PLANER.
In the accompanying halftone is illus
trated a new motor-driven planer having a

variable speed cutting stroke, with a uni
form return at all times, and using a con
stant high-speed standard motor. The en—
graving shows how the power is transmit

ted from the motor to the rear or constant
speed shaft by a pair of gears, one of
which is rawhide to obviate noise. This
ﬁrst or constant speed shaft carries the re

turn pulley, and therefore gives the table
always one speed for the return stroke.
On this shaft, to relieve the motor at
the reverse, is also mounted a heavy ﬂy
wheel, which is placed between two bear

ings, which are made ring oiling. The pul
ley for the cutting stroke is placed on a sep
arate or forward shaft on top of the hous
ing, and power is transmitted from the con
stant speed shaft to this one by two trains
of gearing, each giving two speeds to the
platen by simply moving one or both of the

two levers shown on the side of the planer.

return speed far beyond its limit when a
high cutting speed is desired. Variable
speed motors are rarely carried in stock,
and must therefore be ordered specially,
which usually means a long wait, not only
for the new motor, but also for any re
pairs should they be needed later on.

The cut illustrates a 48 x48 inch planer,
but this same style drive has been applied
to all other sizes of machines which the
Cincinnati Planer Co. of Cincinnati, 0.,
manufactures. The speeds used on the ma

.
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strument which is provided with a 6—inch
scale graduated in degrees F.
The construction and capabilities of this
instrument will be best understood by re
ferring to the interior view, Fig. 2, in which
A is an arm pivoted at the lower portion

of the case, terminating in a point resting
on the arc of the graduated scale and is
held by friction at whatever point it may

chine illustrated were arranged for 20, 25,
30 and 38 feet per minute, with a constant

return of 72 feet. A brass index plate is
fastened to the side of the housing (not
shown in cut), so that one can quickly tell

what speed is being used.

ACCURATE TEMPERATURE CON
TROL.
The Bristol Co. of Waterbury, Conn., is

placing upon the market a new instrument
which has been given the name of Bristol's

The changes can be made while the ma

Thermometer-Thermostat, since it is a
combination thermometer and thermostat.

chine is in operation or standing idle.

There is a demand for an instrument of
FIG. I.

FRONT VIEW OF THE THERMOSTAT.

happen to be set.

Two adjustable contact

pieces B and C are carried by this arm.

These contact pieces are capable of adjust

ment by means of a screw D, which is
threaded so as to cause the contact pieces B
and C to approach or rccede at equal rates
and distances from the center line of the
arm A, upon which they are supported.
They are also connected to binding posts as
shown, which are used for making outside
connections. These binding posts are lo—
cated within the case to avoid any possi

FIG. 2.

WORKING PARTS OF THE INSTRUMENT.

bility of the wires or connections being dis
turbed without detection, three holes with

insulating eyelets being provided in the low
er portion of the case, as shown, for the in

sertion of connecting wires.

The high and

low contacts can be placed on a single or

on independent circuits. The arm E, mov
ing over the graduated scale, indicates the
changes of temperature where the instru
CINCINNATI

I’LANER

DRIVEN 'BY

A

MOTOR MOUNTED ABOVE THE HOUSIRGS

ment is located. This arm is operated by
one of Bristol's Recording Thermometer
This makes an ideal drive, especially for
large machines, when it is desired to place
them under the crane or where there is no
room overhead for any style of variable
speed countershaft; and it also overcomes

the two chief objections to a planer driven
by a variable speed motor, which reduces
the power on the slow speed and runs the

this character which will give correct indi
cations of the temperature of the atmos
phere, gases or liquids at all times, and

also serve as a thermostat to make electric
connection at any predetermined limits of
temperature for the purpose of operating
controlling apparatus, alarms and the like.
Fig. I shows an external view of the in

tubes placed in the perforated protecting

projection extending from the back of the
case as shown in the illustration. On the
back of the indicating pointer E is a raised
portion which makes electric connection
with the contact pieces.
A novel feature of the instrument is
that the temperature indicating arm E is
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not restrained by the thermometer—thermo
static contacts. Thus it will be seen that
the controlling effect of the thermostat is
perfectly adjustable as to position on the
scale of the thermometer and also as to

high and low limits of operation, without in
any way interfering with the correct indi
cations of the thermometer in case the
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Machine Co., speaking from his own expe
rience and for his company, says: “W'e can
say that the service rendered by these
pumps, both as boiler feeders and as brine
pumps for the pipe line, was entirely satis

THE SIMS STEAM SEPARATOR.
This separator, which is a new comer on
the market, utilizes the principles of cen—
trifugal force for the collection of moisture
by throwing the whirling jet of water and

factory. and did not cause one minute's de

steam against a corrugated cylindrical sur

temperature does not remain, or is not con—

trolled within the limits for which the con
tact pieces may be set.

The instrument may be readily applied
to liquids, as, for instance, to indicate the
temperature, and set into operation con

trolling appartus for the brine in a refrig~
erating system or tank.
For temperatures above the atmosphere,

such as those occurring in ovens and kilns,
or for liquids in pipes under pressure, a
small bulb is locatel within the closed
space or pipe. This bulb is connected with
the

thermometer—thermostat

by

a

capil

lary tube ﬁlled with alcohol. The tempera
ture at the bulb is communicated to the in
strument which may be located at any con
venient point for observation.
The electric wires connecting with the
adjustable

thermostatic

contacts

may

be

' carried to any point where the controlling
apparatus is located or where it is desired
that an alarm shall be given.

From the foregoing description, it will
be seen that the instrument is ﬂexible in its
application and other uses will suggest
themselves to the reader.

PUMPS FOR A REFRIGERATING
PLANT.
One of the interesting features at the
St. Louis fair was the plant of the Ice and
Cold Machine Co., which was run continu

ously from May 14 to Dec. 3. In this plant,
besides two boiler feed pumps, 8x6x13,
used for supplying two 750~horsep0wer
water—tube boilers, were the two IO x 9 x I8

special brine circulating pumps of light
service pattern made by the A. S. Cameron
Steam Pump Works. These are shown in
the illustration.
They have long bodies and composition
linings, and were used alternately in the re
frigerating pipe line, which was claimed to
be the longest continuous line in operation
using brine as a refrigerating agent. The
line supplied the 500-ton refrigerating ma
chine, with the two ice tanks capable of
making 120 tons ice daily, and cold storage
space of 100,000 cubic feet.
Brine at a temperature of 10 degrees
above zero was put into the pipe line and
pumped through the various and numerous
refrigerator boxes, containing 60,000 cubic
feet, at the German Tyrolean Alps, 7.000
feet distant from the plant; the brine trav
eling through the pipe a distance of over
14.000 feet after leaving the pumps, before
returning to the brine coolers.
These pumps required but little atten

tion from the busy engineers, and by aut0<
matic governors maintained continuously a
constant pressure in the service pipe line,
thereby making a uniform and regular feed
to all refrigerating coils connected to the
line; they were so designed and construct
ed as to permit of the instantaneous open
ing of any of the large valves without detri
ment to the steam or brine cylinder heads.
P.|DeC. Ball, proprietor of the Ice and Cold

CAMERON BRINE CIRCULATING PUMPS AT ST. LOUIS.

lay or shutdown from the time of starting
in May until the ﬁnal shutdown on the 3d
day of December."
The pipe line was used by other parties
for refrigerating between the above men
tioned points, but the connections and ar
rangement were such that no difficulty was
experienced in getting proper circulation
and without interfering with other boxes

face. Steam enters the separator at the top,
as shown in the cut, through a deﬂector
supplied with four or more ports, according
to the size of the apparatus, the passages

on the line, spite of the fact that sewers,

electric conduits, water, gas and ﬁre line
service pipes had to be crossed over or un
der, or the line laid parallel with them in
many places; to say nothing of having
swampy grounds, railroad crossings, the
“River Des Peres" and minor difﬁculties to
contend with.
——.-..—

IN THE DAILY CONSULAR REPORTS, Con
sul-General Mason of Berlin gives interest

ing data as to the methods of denaturizing
alcohol. The amount of this product used
last year was IOI.823,000 gallons. Denaturi—
zation is accomplished by adding to the
spirits, 2% per cent of a mixture made of 4
parts of wood alcohol, 1 part of pyridiu,
which is obtained by distilling bone oil or
coal tar, and I ounce to a quart of oil of
lavender. One and a quarter per cent of
this denaturizer or 2 per cent of benzol are
added to the pure alcohol. To render alco
hol unﬁt to drink but not to disquality it
from use for special purposes, it is treated
with 5 per cent of wood alcohol or % per
cent of pyridin, or by another process, 20
per cent of solution of shellac containing
I part gum and 2 parts alcohol is used.

A third process is by the addition of 2 per
cent of oil of turpentine or % per cent of
benzol- For the manufacture of varnishes
and inks. alcohol is denaturized by the ad
dition of oil of turpentine or animal oil.

SIMS SEPARATOR FOR VERTICAL PIPE.

being arranged in a circle so that the steam
leaves the ports with a whirling motion,
which throws the water against the inner
wall of the separator. This wall is pro
vided with a series of ribs to catch the
water and carry it into the well below out
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of the path of the steam.

The dry steam

passes down the pipe G to the engine.
The separator is made of sufﬁcient ca
pacity so that it will serve not only to re
move the moisture and provide dry steam,
but also as a reservoir to prevent wire
drawing and ﬂuctuation of pressure on the
engine.
pounds

Every separator is tested to 200
hydrostatic capacity.
The Sims

separator is for sale by Henry M. Fife, 1111
Holland Bldg, St. Louis, Mo.
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WESTINGHOUSE EXHIBITS AT THE
LEWIS AND CLARK EXPOSITION.
Development of apparatus for the gen

direct-current motors, 1/6 to I horsepower,
a lac-kilowatt revolving ﬁeld, self-contained

eration, distribution, control and application

horscpower induction motor. At the ex»
treme rear the Sanitary Devices Mfg. Co.
displays, in conjunction with this exhibit,
an automatic, motor-driven dust removing
plant.
'

of electrical power has been so rapid that
engineers, station managers. power users and
the engineering public in general have been
compelled to keep constantly in touch with
the electrical ﬁeld in order to remain abreast
of the times. The latest and most improved

alternating-current generator, and

a 100

In the rear section are also some dis
tinctive types of \Vestinghouse transform

INDUCTION MOTOR FOR CONSTANT
SPEED.
Up to the present time, the ﬁeld of
induction motor work has been limited by

the existence of patents which prevented
manufacture of induction motors except by
a few ﬁrms. Now that this limitation has
been removed, several ﬁrms have entered

the ﬁeld, and among them the Commercial
Electric- Co., of Indianapolis, Ind.

In foreign countries, where this limita
tion to competition has not existed, growth
and improvement in induction apparatus
have been remarkable. The Commercial
Electric Co. has secured the services of H.
M. Hobart of London to design its appa
ratus, thus avoiding any experimental
period.

Two classes of machines are construct
ed for constant speed work, the class de
pending upon the nature of the work to
be performed. High power factor is se
cured by making the minimum of clearance
between the rotating and the stationary
parts of the motor. Frame and heads of
the motor are made in such a way that the
clearance or air gap will always be equally
divided on all sides of the machine, and, in
order to reduce the wear of the shaft to a
minimum, very large bearing surfaces are
provided.
,
Starting devices have been so designed
that the starting current is reduced to
practically the same as that required by
direct-current motors of the same capacity.

‘H
¢

"/45;
\\'ESTINGHOUSE

EX HIBIT AT THE

and Clarke Exposition, Portland, Oregon,

watts, are mounted on the wall. On turning

in the building devoted to machinery, elec
tricity and transportations, the Westing
house Electric & Manufacturing Co. has
an interesting display of machinery and in

to the left and walking towards the main
entrance may be seen a group of induction
motors for constant speed work, and others
for variable speed service. A line of spe
cial motors, both alternating current and di—
rect current, for crane service is also
shown. Standard switchboard instruments
comprising voltmeters, wattmeters, amme'

distant control automatic oil circuit breaker,

designed to open a zoo-ampere 33,000-volt
circuit.
Down the aisle is a 5o-horsepower, di
rect-current and 75-horsepower alternating

appearance of the motor as assembled-

The

motors are made in capacities from 5 to
200 horsepower of the type shown here
with. For smaller capacities a different
type is manufactured.

ORE, FAIR.

ers, including a 1104kilowatt, air-blast trans
former, a number of the manhole type. Five

Starting in at the main entrance to the
exhibit, the most prominent and interesting
feature of the display is a 400-kilowatt
Westinghouse-Parsons turbo-generator unit.
To the left is a show case containing all the
standard types of portable instruments, and
just behind this is an electrically operated

Special attention has been paid in the de
sign to securing high eﬁ‘iciency, low work
ing temperatures, high starting effort, and
a large overload capacity. The cut shows the

PORTLAND,

products in every line of industry may al
ways be seen at expositions and fairs, which
are great educational factors. At the Lewis

struments of every description.

COMMERCIAL auscnuc c0.’s INDUC—
rrox MOTOR.

'

current series railway motor, and a switch
group of the multiple control system. To
the right is a group of motors, including a
vertical type machine, a 25‘kilowat't rotary
converter and a 2-kilowatt generator direct
connected to an Ohmen high-speed engine
manufactured by the Ohmen Engine Works

transformers, ranging from 7% to 25 kilo

ters, power factor meters, etc., are arranged

on display boards against the wall.
In the controller section are found an
(id-immersed, autostarter, a rheostatic con—
troller, an elevator controller, an automatic

pump controller and a three-wire, double
voltage controller for use with direct-cur
rent motors in machine tool drives. Near .
the center of the exhibit is a rope hoist
manufactured by the Denver Electric Co., to
which is connected an induction motor. Va- ,
rious classes of fuses artistically arranged
on a board, a doublc‘throw oil switch. a
static interrupter, choke. coil and lightning

arrester's complete the display.

The exhibit is illuminated by two large
' \Vestinghouse display signs, and by series~
multiple arc lamps suspended from artistic
a motor generator set consisting of a I50
horsepower induction motor and a IOO-kllO
goose-neck posts. It might be mentioned in
watt, direct-current, engine-type generator,
this connection that the entire building is
and in immediate succession are a group of
lighted by lamps of similar pattern.
of San Francisco, Cal.- Across the aisle is
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ENGINEERS
NEVER WORRY

12; K. IV. Generator and Hewes 69* Phillips Engine, power
plant Patton Paint C0.’s Newark, N. _/ , Works.

about their current supply if their genera
tors are of Cracker: Wheeler manufacture
Our machines combine every im rovement that
leads to RELIABILITY. Send or Bulletin 53.

Because it can be readily cut into rings to ﬁt
any size rod, and set aside to be used when
required without losing its elasticity or any of
its wearing qualities. This is only so, however,
with Genuine Eureka Packing. Now see that

Cracker-Wheeler Company
MANUFACTURERS AND ELECTRICAL
ENGINEERS

Ampere, N. J.

@—

SIXTEEN BRANCH OFFICES

what you buy is genuine.

Did you see our ad describing the way to
cut Eureka Packing into rings?
r

Jnme'rown, N. Y., October 27, 1904.

Cuno-Smacn Co.
These belts run from our 1,000 II. P. engine 20' pulleys (62 R P M to 81"
penlleys 450 R P M). They are 40" fnco, double lerl‘tliers on 45 and 35 it. cen

A Robertson

rs.
are doing 5(1) H P when photographed and would do much more.
I have used Cling~Surfnce here for five years and am satisﬁed. These belts'

Thompson

are clean, pliable and in ﬁne condition. The longer is l-it. Black and the
other 23" sleek.

I believe in slack belts and Cling-Surface permits them.
W. H. COBB, Ch. Engr.I Broadband Worsted Mills.

Indicator
Many an engineer owes his
position as chief to the fact
that the more he studied his
engine, the more he realized

the absolute necessity of using
ROBERTSON-THOMPSON
INDICATOR.
Sold on easy terms to suit
Engineers.

an indicator, and, therefore,
secured one.

Robertson-Thompson Indi

cators are sold on terms to suit any engineer with ref

erences.

A Victor
Reducing Wheel
will give an absolutely perfect
reduction of stroke to card
size without any variations
whatever. May be connected
while the engine is in motion,

VICTOR REDUCING WHEEL.

Five Years
Note what this engineer an a. He knows, and the photogra h roves it.
Cling-Surface has kept these big belts in ﬁne condition and they £al£oﬂ with

Glad to go into details with you regarding our Willis Pla

we
easily and would do much more. If they had to be run tight, ordi
l‘l'lh hpélliicticg nouldh requlire adbogt 2,500 lhgéltonsbign per bola—315.020 lbs?
0
n need
n ace
as re reve Try0 on
‘no.
ts, yourself.
arimzs an a in tin 8 0 ‘
Mid the bola
no attention.
Clirrig-Surface

nimeters, Hine Eliminators, Feed Water Heaters, Spencer

Cling-Surface Company

Jas. L. Robertson& Sons

Damper Regulators, Shaking Grates, and Exhaust Heads.

164-170 Virginia St Buffalo N Y
194 Fulton 52., New York.
LNew York

Chicago

Boston

Philadelphia

St Louis

4
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center and 0.005 at the ends. The steam
valve, which is of the Sweet ﬁat balanced
type, was reduced 0.003 inch in thickness
bv wear, and when scraped perfectly par
allel and true, was 0.005 inch under the
original size.
ALLIS-CHALMERS CO. recently re
ceived an order from the Herzog Art Fur
niture Co. of Cleveland, Ohio, for one too
kilowatt, three-phase, 60-cycle, alternat
ingmurrcnt generator, which is to be belt
driven and is to furnish current for light
ing and power purposes in the Herzog com
pany’s factory. With it will be installed
an exciter, switchboard and several motors

ranging in size from 5 to 20 horsepower.
Heretofore electrical driving apparatus has
not been in use in this factory, and it is
believed that the change will be conducive
both of economy and better general re
sults.
'
YORK MFG. C0, of York, Pa., is con
stantly receiving contracts from all parts
of the country for its refrigerating ma
chinery. The following are a few of re
cent date:

W'esterberg and Williams, of New York
City, has contracted with the company for
a 20-ton refrigerating plant, The Indio
Water, Light & Ice Co., Indio, Cal., for the
machinery in a 6-ton ice making plant, and
the University of Illinois at Urbana for a
Io-ton refrigerating and ice making plant
to be used for experimental purposes.
THE MURRAY IRON WORKS CO.,
Burlington, Iowa, received the following
letter from James Bell & Son of David
City, Neb.:
“After running almost a year, we desire
to congratulate both you and ourselves up
on the supreme satisfaction obtained from
the use of our I4x36-inch engine and 66
inchx 16-foot high-pressure boiler, bought
of you through W. M. Thompson.
“This noble little engine and perfect
steaming boiler is showing an economy of
which we feel proud.
“To this high-grade machinery we add
ed a perfect construction, thereby securing
the two main objects desired—economy and
satisfaction."
GARLOCK PACKING CO., of Pal
myra, N. Y., has for the past 2 or 3 years
been quietly conducting an independent
and disinterested investigation into the
metal packing business of the country, and
as a result it has made a long term ar
rangement with the Pitt Mfg. Co. where
by the operation of the latter’s plant at
Ellwood City, Pa., will in future be under
its control. L. H. Martel], who has had
I5 years' experience in this line of work,
will remain as manager of the factory,
which will be devoted exclusively to the
manufacture of a full and complete line
of metal packings.
By the addition of this plant the Gar
lock Packing Co. is prepared to supply
both ﬁbrous and metal packing to meet
all conditions existing at the present time. _

"I am pleased to inform you that the
16-horsepower producer plant which we
ordered from you at the St. Louis fair IS
running the private lighting plant in the
Archbishop's palace in Oaxaca, and is giv
ing excellent results. Although the engine
is of the horizontal, single-cylinder type,
there is no perceptible ﬂicker in the lights,
which fact is undoubtedly owing to the ex
tra heavy construction and balancing of fly
wheel parts. The producer works very
evenly and cleanly, burning contents to a
small residue, and generating all the gas
required for full load without attention. A
single boy looks after the whole plant,
dynamo included, starting without help;
the consumption of fuel, I may add, is well
within your guarantee."
THE WESTINGHOUSE ELECTRIC
& MFG. CO. has just sold to the La Belle
Iron \Norks, at Steubenville, Ohio, a direct—
currcnt, engine-type generator, to be rated

at 1,000 kilowatts, the voltage to be 250.
The contract includes also a switchboard of
blue Vermont marble.
The Westinghouse apparatus already in
stalled in this plant includes alternating and
direct-current generators with a total rat
ed capacity of [,250 kilowatts, a 3oo-kilo
watt rotary converter, and over 200 motors,

not including those used on the cranes,
ranging in size from I to 200 horsepower.
About two-thirds of these are Westing
house type C alternating-current motors.
A PATENT controlled by B. F. Sturtevant
Co., of Boston, Mass, has recently been is—
sued for a special type of exhaust hood for
grinding and polishing wheels. Its special
feature consists of a receptacle to catch the
particles of solid matter passing from the
wheel. The suction being controlled so that
it is not quite sufficient to draw them away,

these particles fall to the bottom and are
there collected, while the practically free
air passes through a collector where the
last vestige of dust is removed.
The hood is so designed with hinges
and clips that it may be readily removed
or adjusted to ﬁt the wheel as it wears to
smaller diameter.
The outlet is con
nected to the exhaust fan, and a shield,
a swivel plate and an extension slide may
be adjusted so as to more fully enclose
the wheel and prevent the- discharge of
particles into the room.

WANTED
Pavilions wanted adverlisrmenla not exceeding
50 words for subscribers to The Engineer will be
inserted twice free of charge.
Help wanted and special advertisements, 50
word; or less, 31.50 per insertion ; additional words
9 cents each.
Original letter: of reference should not be en
cloaed with replies to drive, Ilaemenlr appearing in
these columns, as they are frequently 1ni~lofrl and
lost. .4 copy of the reference will serve the purpose.

POSITION
VELLUMOID PAPER CO., Worces
ter, Mass, are in receipt of the following
letter from The G. M. Parks Co., Fitch

burg. Mass:
“We have had some of your 6o-pound
paper in use as packing on our steam en

gine for some 3 months time, and the joints
have been' and still are perfectly tight. This
engine is an old one, and our engineer has

always been bothered by leakage, more es
pecially at the ﬂange where the governor
and throttle bolt to the steam chest."
WM. W. NUGENT & CO.. 18-30 W.
Randolph St., Chicago, 11]., have just re

ceived an order from the
Co., of Milwaukee. for 168
devices. This makes a total
by this one ﬁrm alone for
May.

Allis-Chalmers
Nugent oiling
of 258 ordered
the month of

As engineer; 12 years' experience; all classes
high speed englnes; married; strictly tem
perate and have best Chicago references.
Address A., care of Engineer.
13-2

POSITION
By an engineer experienced In handling Ice
making and cold storage machinery, also
Corliss and high speed engines; can fur
nish references; 29 years of age; married
and strictly temperate; have my own indi
cating outﬁt and understand the use of
same. Address D. R. H., care of Engineer.

Mo.,

received

the

following letter

from Harold J. Rossi, San Martin Texme—
lucan, Est. de Puebla:

POSITION
As chief engineer; technical graduate; 12
years' experience with steam engines and
electric lighting; also erected boilers and
engines; have United States license; am
temperate and have good references; have
my own steam Indicator. drawing outﬁt and
a good kit of tools. Address Box 106, Mary
vIlle. Wis.
13-2

POSITION
As chief engineer. Have had 14 years’ ex
perience with Corliss and automatlc en
gines, eight years' experience with dynamos.
Have tools and Indlcator and competent to
make all needed repairs and keep plant up
to highest standard. Am at' present em
ployed as chief engineer of a 350 H. P. plant.
ut desire a change. Southern states pre
ferred. Can furnlsh best of references and
can come on 30 days’ notlce. Address I. W.
Croskey, Apartade 3, Saltlllo. Mexico.
tf

POSITION
as engineer or electrlelan in some power
plant. Have had seven and one-half year‘s
practical experience with Corliss and high
speed engines,
umps. bollers, D. C. and A.
C. machines.
ave also had valuable ex
perience with inside wiring and line work,
amp repairing, etc. Twenty-four years of
age, steady and strictly temperate. Am will
Ing to work on trial. Address F. A. H., care
Engineer.
‘ 12-2

POSITION
as assistant engineer In large plant or chief
engineer in small plant. Ten years' experl
ence In electric light and water plants. Five
years' experience with Corliss engine.
Am
now engineer In 1,800 H. P. plant. Am mar
ried. temperate and will go anywhere. Good
reason for changing.
Can furnish best of
references.
Address H. D 0., care Engl
neer.
1 -2

POSITION
as chief englneer. Have marine license for
2,500 gross tons. Have had five years’ ex
perience as stationary engineer and two
years as chief In smal electric light
lant.
Am advanced student In A. S.
.
hree
years In present posltlon. Desire change of
climate.
Address J. R. M., care Enginlezerz.
POSITION.
For a just cause 1 deslre a change. Write
\me and I will tell you why and give you a
descrlptlon of the plant I am now runnlng
and other details.
Corliss preferred.
Ad
dress C. 8. care Engineer.
12-2

SUPERINTENDENT.
Position wanted with small growing plant
doing a general machine, smith. boiler and
foundry business.
Engines. boilers. mine
machinery, compressors, pumps, elevators,
conveyors, etc.
Have had ﬁfteen years’
practical experience. Careful, thorough and
systematic. Combine- theory and practlce;
able to place plant on sound basls and build

u

reputation.

Address J. 1., care of En

gneer.

13-2

POSITION

WANTED.

By an neer of nineteen years’ experience.
Thoroug ly understand
dynamo
running.
Will acce t a. good position as 181' ﬁreman
In some arge plant.
Address G. 1..., care
Engineer.
12-2
POSITION WANTED.
By engineer and electrlclan 25 years of
age. Married. sober and Industrieus.‘ Have
worked eighteen months for present employ
er. Can do anything in ordinary plant. Pre
fer Iowa or Missouri. Can give best of ref
erences. Address P. F., care Engineer. 12-2

WANTED.
To enlist the services of a good promoter
In good ﬁnancial standing. to tnke over U. 8.

Patents 754.999. March 22. 1904, and 784.324.
March 7. 1905. and the already eatahIIr-rhed
business of a well known smokeless furnace.
Orders now In hand represent more business
than can be handled In twalve months. For

r' particulars address 111A. care Englneer.

tf

WANTED.
Salesman for well known steam specialties
of superlor merit on an Invitlng commission

basis, working one or more states. ohm: a
alsldle line.
Address Box 452, South Brigidi
n .

-t

SALESMEN WANTED.
Traveling among engineers to sell France
Metallic and ﬁbrous "acklnga. Good Induce
ments
In unoccupied terrltory.
Address
Vgrance Packing Co., Tacony, Philadegph‘ta.
a.
-t

POSITION.

FOR SALE CHEAP.

First-class chief engineer wants position;
experienced In mill and street railway plants
of 5.000 H P, with heavy machlnery, com
pound engines. water tube boilers, compres
sors. electric generators, motors and lights;
good machinist; can rebore eyllnders and
make all power plant repairs; can reduce
operating expenses to lowest point; refer
ences and licensed. Address C. 8., care of
Engineer.
13-2

Full line of brass patterns (gated), also
all machinery and stock of the New Engi'
neers' Favorite Flue Cleaner. For further
particulars Inquire of Stewart Heater Co.,
Buffalo, N. Y.

POSITION

WEBER GAS ENGINE CO., Kansas
City,

JULY t, 1905.

ENGINEER.

As chief engineer; salary not less than $100;
have had experience with steam turbines;
employed at present; married. and can fur
nish best of references. Address E., care of
Engineer.
13-2

WANTED.
Every engineer who reads The Engineer.
to also read the Bundy Bulletin. the ﬁrst
number of which will appear In the June 15
Issue.
A neat. newsy
little
ubllcntlon,
which will aim to Instruct as wel as Inter
est. Costs nothing extra. Your suhncrlptIOn
to The Engineer will include the Rundy Bul
letin. Don t fail to look for It: will be found
each month directly following reading mat~

ter.

A. A. Grifﬁn: Iron Co., Publlahem.

.

Jour 1, 1905.

THE

GOETZE’S PATENT COP
PER JOINTING RINGS, which
were awarded ﬁrst prize at the
St. Louis exposition, give excel
lent satisfaction, as evidenced by
the following letter from Thomas
M. Moore, chief of the Depart
ment of Machinery at the fair, to
Friedrich Goetze, of Burscheid
bei Coehln a. Rh., Germany:
“In response to your commu
nication of Nov. 19, I beg to ad
vise you that the metal gaskets.
furnished by you and availed of
by the exposition in its power
plant in operation, have 'ven very
satisfactory service.
ur engi
neers report themselves as highly
pleased with the results obtained

from them.
G. U. MERRILL. whose Ideal
Twin Suction Strainer has been
described in these pages, reports
that the outlook for this device is
very encouraging, as would seem

to be indicated by the following
list of orders: One 12-inch to the
DeLamars Copper Reﬁning Co.,
Chrome, N.

1.; one 6-inch and

one 2-inch to the Auger & Simon
Silk Dyeing Co., Paterson, N. 1.;
one 6'inch to the Atha Tool Co.,
Newark, N. 1.; one 6-inch to the

Benj. Atha Co., Newark, N. 1.,
this being the second order; one

6-inch to the Underground Elec
tric Railway Co., London, Eng;
one 12-inch to the Balbach Smelt

ENGINEER.

ing Co., Newark, N. 1.; two 14
inch_ to the United Electric Co.,
Springﬁeld, Mass., second order;
two 18-inch and one 24-inch to the
ﬁaverhill Electric Co., Haverhill,

ass.
THE PROBLEM OF SUC
CESS is largely a matter of
equipment. In equipment, dura
bility is one of the cheapest re
quirements and this is particular
ly true in the case of boilers and
boiler settings. McLeod & Henry
Co., of Troy, N. Y., manufactures
boiler door arches, ﬁrebox blocks
and a back combustion chamber
arch of Steel Mixture material
which is especially durable.
THE BUCKEYE
BOILER
SKIMMER CO., of Toledo, Ohio,
is in constant receipt of letters ex
pressing
excellent
satisfaction
with its automatic boiler skimmer.
W. H. Reed, general superintend

ent of the Cuyahoga Wire and
Fence Co., Cuyahoga Falls, Ohio,
writes as follows:
“We take pleasure in stating
to you that your Automatic boiler
skimmer has given entire satisfac
tion far beyond our expectations.

73

“Therefore we take pleasure in
stating that we consider your
skimmer the best device on the
market for keeping boilers free
from scale and in good condition."
VELLUMOID
PACKING,
made by The Vellumoid Paper

A Good
Recommendation

Co., Worcester, Mass., is highly

recommended by W.- H. Aydelotte,
engineer of The Natural Food
Co., Niagara Falls, N. Y.

The

One company bought sixteen
TRIPLEX BLOCKS on one
order to be used as engine
room hoists. Pretty strong
proof of their ability to “make
00d" in engine-room hoist
in , isn't it?
0W about your lifting?
~ See Cater-0g.

following letter was written by
Mr. Aydelotte:
“In October, 1902, I used your
Vellumoid packing on 4-inch
pipes, carrying 100 pounds steam

pressure, in the plant of The Nat
ural Food Co. and the gaskets are
perfect today. It has; stood the
test and is satisfactory: in every
respect. I am now using your
Vellumoid packing in the new
plant this company is installing
in Canada.”

The Yale & Towne Mfg. Co.
9 Murray It... New York.

nun orrnns

Bachelder Indica
tor with Ideal
Wheel attached.

We will send an Indicator nrBednringWheol.
or both, subiect to examination at. express ofﬁce,

to be returned at. our expense it not found to be
mill-61888 111 every tlotai , or we will send one of

\Ve ﬁnd that one boiler, which

our Soot Sucker Tube Cleaners, subject t_0

_

had not been used previous to
putting in your skimmer, for 90
days, is entirely free from scale
and the boilers which were in use
and very scaly are now in good

‘

trial and approval, to be returned 11’
not. satisfactory.

THE SOOT SUCKER
draws the soot from the
tubes without. admitting
steam into them.

shape and almost free from scale.

Spencer Damper
Regulator.
,J'O ,CON'I’INUALLY

WEIGH AND REGISTER

ALL

PRODUCTS

USK.

Automatic on Cups.
Grate Bars, all kinds.
Steam and 011 Sep

AUTOMATIC SCALES .

Complete. convenient and reliable : ready for various

armors.
Furnace Blowers.

pressures without change of spring; guaranteed correct. Send for our Cauzlogue.

RICHARDSON

SCALE

CO. NE

YORK

CHICAGO.

JOHN S. BUSHNELL & (30., 124-126 Liberty St. NEW YORK

—————— T H E -——'———

American-Thompson

5 Improved
'

Indicator
with the

NEW IMPROVED
DETENT MOTION

will pay for itself in three months’ time.
Think it over?
" incurs!
"7'

Insist on the

If you are interested, write for Catalogue 18-B
containing detailed information.

American-Thompson
Improved

Indicator
With New improved
Detent Motion.

AMERIUAN STEAM GAUGE ANI] VALVE MFG. 60.,
BOSTON, MASS.

208 to 220 Camden St.,
New York,

Atlanta,

Chicago,

San Francisco.

'r
i
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THE HART

OSTER

Force Sight Feed Oil Pump
Made in all sizes and number of feeds required.

Hand Pipe

F.
\

Threading

.11)“; 90/0

MACHINES “' No. aoofg in. to 2 in.
Are Durable and Light

All sizes up to 6 inches in stock.
67). OSTER MANUFACTURING CO.
21 Schiely Ct" Cleveland, Ohio

66o

TRIUMPH
INDICATOR
Is 0. K.
For descriptive
J _
ﬁg

\up.»
1b.,»

catalogue and
prices write

Sherwood Manufacturing C

This is what our customers
say, but we do not ask you to
take their word for it. Order one

0.,

and if it does not give perfect
Buffalo, N. Y.
satisfaction, box it up and re
turn it and you will get your money back.

MANUFACTURERS 0F

Oil Oups,
Lubricstors,
Oil Pumps.
Injectors,
Hooters,
Pluo Scrapers and Blowers,
Gresso Oups,
Gauge (looks,
Boiler 'i'ubo Olesnors,
High Grade Brass and Bronze Castings.
Special Bro-u Work of All Kind. to Order.

TRILL INDICATOR COMPANY
COREY. PENNA.

WEs'rnim { Advance Packing and Supply Co.,
Dnro'r: 55 South Canal St... Chicago.

Catalogue and Price List
on Application.

ALPHABETICAL LIST
Advance Packing & Supply 00.. 84
A llis-Chalmem Co.............. . . 105
American as British Mfg. Co. .
American Diesel Eng. 00.. . .
. 97
American Er no 00.... .
.102
American In actor 00......
. 17
American Pulley Co . The... . .

85

American Steam Gauge it Valv
Mi .

0. . . . . . . . . . . . . . . . . . . . . . . 78

American Steam Pump 00.... ..
American Water Softener 00...
Armstrong Mfg. Co., The ...... ..
Arnold 0o.. The .......... ..
..
Ashcroft Mfg. 00.. The..
..
Ashton Valve 00.. The. . .
..
Atlas Engine Works . . . . . . . . . . . . . .
Aultman h Taylor Machinery
Co., The . . . . . . . . . . . . . . . . . . , . ..
Austin Separator 00.. . . .... . . .. ..

87
6
'7

99
92
18

\

Bubcock a Wilcox 00.. The.
Bull Engine 00 ........... ..

Bar
Bull

wnnuth A Son. Wm
World 00.. The . . . . . .

92
..100

. 82

Carrhardt. Hamilton 00 ......

90

C. C. 0. J: St. L. R. IL, 15in of mo.
0&0 Electric 00..The. 15th of mo. 83

C. & ..‘ I . R y. 00.................
..
,
Carey Mfg. 00., Philip The..
. 28
Chandler a. Taylor 00...... .. ..100
Chaplin Fulton Co. . . . . .

80

Chesterton & Co., A. W.

84

Chicago Injector Co . . . . . . . . . . . ..

1

Jacobson Mach. mm. Co....... .. 96

Fisher Governor 00.. The. . . .. .. 88
Fitchburg Steam Engine Co., . ..132
Flower & Co., Walter L. . .
5
Foster Engineering Co.,. . . . . . . ’77
France Packing Co., 1st of mo. . 24
Frick Co . . . . . . . . . . . . . . . . . . . . . . . . . . 100
Ft. Wayne Fdy. 4‘ Much. Wks. . . .

Junta A Leist Electric Co
.
Jedery Mfg. Co., The. . . .
88
Jenkins Bros.. .
23
Jessop 6: Sons. Ltd.. \\'m., in
month....
. . . . , . . . . . . . . .. 86
Jeseo Steel 00.. 1st. of month.. 86
Jewel Belting Co. . . . . . . . . . . . . . .. 84
Johns-Manville 00.. H. W... .. 22-26

Chicago & Alton EAL. 15thof mo.
Chicago & Northwestern B. R.
15thofmonth......... ..... ..

Cling-Surface Co...

.. 69 candy Belting 00.. The. .. .... .. 34

Compressed Air ................ .. 24
Consolidated En ine Stop
,
Consolidated Sn ety Valve 00..
The. . . . . . . . . . . . . . . . . . . . . . . . . .. 18
Continental Iron Works, The.. . . 91
Cookson Steam Specialty Co.,
The . . . . . . . . . . .
. . . . . . . . . . . .. 7
Cook's Sons. Adam...
.. 72
Cooper Co..'l‘hc 0. if: G.
.108
Crandull Packing Co... .
..
Crane Co. . . . . . . . . .
........... .. 78
Criss~0rons Tube Cleaner 00..
Cracker-Wheeler 00...... ...... .. 69
Curtisk Curtis
72

Garlock Packing 00 .... ..

Greene. T

Bourse, The Philadelphia. . . . . . .. 32

Bristol 00.. The. 1st of month...
1
Brown A 00.. C. H
Brown Corliss Engine 00.
.
Brownell Co., The . . . . . . . . . . . . . . . .100
Bruce-Meriom-Ahbott Co., The. 97
Bruck Solidiﬂed Oil CO.. 1st of 17
8
. 98
.108
B

..

Kohler Bros. ._
Eur-s. J. t “'3...

‘

a. 00 ..... ..

Green Fuel Economizer 00
Gritiing Iron 00.. A. A . . . . . . . . ..
Griﬂlthé WedgeCo.. 15th of mo.

Lagonds Mfg. 00.. The . . . . . . . . ..

'1

Lehman. W. H.. lat of month. . . . 92
Lamprey 00.. The, lot of month 92
Letiel A; 00.. James The
100
Hancock Inspirstm- 00..Tho. . . . 18 .
Harrisburg Foundry A Machine
Works . . . . . . . . . . . . . . . . . . . . . . . .
Harrisburg Pipe a Pipe Bending
Harris
00..Oil
The
Co.,
.........
A. W..
..

Davidson. M. T., 1st of month. . 87
Duvis&Son. 1.13....
.
9
Davis 00.. John, The: . . . . .
Davis Regulator 00.. G. M

9

D'Este.00.. Julian . . . . . . . . . . . . . . 1
Denrborn Drug & Chem. Works. 5
De La Vor ne Machine Co . . . . .. 97
De Laval . team Turbine 00.. . .. 96
Detroit Jr Buffalo Steamboat 00. 12
Detroit Leather Specially 00. . . . 34

Detroit Lubrlcotor 00.. .
..
Detroit Separator Co.
.
Direct Separator 00..
.
Dixon Crucible 00.. Joe.
,
Dodge Mfg. 00.. The. . .
...
Downie Pum 00.. The. s 0 mo
Draper 00.. liter
.... ..

17
14
14
84
78
88
84

Harris Steam EnglneCo.. m.
Harrison Safety Boiler Works...
Hartford Engine Works . . . . . . . ..100
Hartford Steam Boiler Insp. L
Ins. Co...................... .. 9
Hayden A Derby Mtg. 00.. 'l‘he.. 18
Heine Safety Boiler 00..
. . . . . 94
Hoffman Geo. W. . . . . . . . . . . . . . . ..
Hooven. Owens, Rentschler Co.
The . . . . . . . . . . . . . . . . . . . . . . . . . ..103
Houghton.
Hoppos Mfg.
& Co . .E.
. . .I"... . . . . . . . . . .. to
8

21
95

Keystone Lubricatir g 0 .
. v;

Ohio Injector Co.
Oberrnuyer l: 00.. The. .
Old: Gasoline En ine Win.
Outer Mtg. 00..
o.....'.-.
Otto Gas Engine work}

. 17
24
96
74

..v‘"
Q.
Pattorsoné 00.. Frank .. .
Peerless Rubber Mfg.
Penberthy Injector 00.....
18
Penn. Electrical A Ry.8upply Co. 29
Pennsylvania Metallic Pkg. Co... 24

Liberty Mfg. Co . . . . . . . . .

Co., The . . . . . . . . . . . . . . . . . . . . .. 12

Bean. Irvin McG . . . . . . . . . . . . . . .. 8
Blrdsbom tcei Fdry. and Ma
chine C-v. . . . . . . . . . . . . . . . . . . . . . . . 84
Blake Mtg. 00.. Geo. F. .
..
Blake Steam Pump 00., W. H...
Bio )insburg Jr 00.. IL. 15th mo..
Bonner it 00. . Wm. T., 1 5th of mo.

98
32

Northern Electrical Mtg. 00..... 82
Northern Pacific R. R..'. . . . . . . . . . Bl
Nugent ti 00..“'m.W:_.lEth of mo.

Kellogg & 00.. E. IL, 1

Kewaneo Boiler Co.

, It; , I.
NasonM
..
National P pa Bending 00
National Steam Spec it; 00. .
Noemes Bros., 1st of month.
Newman Mfg. Co......... . .
New Britain Machine Co- The
1st of month. . . . . . . . ..
New Jerse Asbestos Co., The.. .
New York siting 6: Packing Co.
Ltd . . . . . . . . . . . . . . . . . . . . . . . . . . .
New York Safetyﬁteam Power Co

moiédéiiii is; can; iil‘itié b'r'irib'. 1'2

Koeler Co., E...... . .
Kelley & Son, Benj

. . 82

General Specialty Co., The
6
Goubert Mtg. 00.. The... . .
. . 12
Graphite Lubricating Co., The. . 85
Greacen-Derby Engineering 00. 12
Greenway 00.. The. . . . . . . . . . . . . ..
4
Green Engineering 00.. The.

. .102

Barnes 00.. W. F. & Jno...
. 24
Burnett 00.. G. d; H . . . . . . . . . .
1
Bartlett & Snow 00.. The 0. 0... 96
Babes Machine Co . . . . . . . . . . . . . . .. -11
Baum Separator & Machine

Buckave Engine 00. .
Buffalo Forms 00..
Burt M’g. Co., The.

OF ADVERTISERS.

'Link-Belt Machinery Co . . . . ..
Lippincott Steam Specialty C
Loew Supply I: Mfg. Co

Lord 00.. The Geo. W.
Lukons Iron & Steel 0

LunkenhoimerCo.. 11.5..

Pennsylvania Rubber

0. . .

. 24

Philadel liln Gear Wor . . , . . . ..100
Phoenix ron Works 00 . 15th of
month .. . . .

_MainBeltingCo.... .....

Houston. Stanwoodik Gamble ColOu
Howard Chemical Co . . . . . . . . . . . .10 8.
Huyettc.
Humphrey.
Paul
H.B..
H . ...............
. . ..
.. .I
30

84

Magnolia Metal 00.....
no
Marlnettc Gas Engine 00 . . . . . . ..
Martin Grate 00., 15th or innulh

Muson'Regulutor 00.. 15th of mo
Maurer. Luboudie & Co . . . . . . . . ..
Merrill. G. U.. 15th of month. ..
Michigan
Minneapolis
College
Steel of
& Mach.
Mines CO.. .

O

. . . ... . . . ... . ..

Valve. Foundry and
Construction 0 o.
. 7
Powell 00.. The Wm.
. 75
Power Specialty 00.....
. 88

Pittsburg

Model Gas Eng. Wks. . . . . . . . . . . ..
Modern Machinery Pub. Co
.
Monon Route. lath of month.
Morris Machine Works . . . . . . . .. 88
Mosher Wntor Tube Boiler 00.. .
Mound Tool A Scraper Co. . . . . ..
MyersbBrn"

Pierce 00.. Wm.
Pllkéy Qicking & Fl 0 Brush Mfg.
out . . . . . . . . . . . . . . . . . . . . . . . . ..
Pittsburgh Gagodr Su ply Co...i-7
Flingurg Valve A lgi itings

Prosbrey Fire Brick Wk

. 92

Providence Engr.

.100

Quaker City Bubbor

B8

.

Murray Iron Works 00 . . . . . . . . ..

1

la. .1 sons. a. L. ...... . . I: ..... ..100
Illinois Central B. R. 00,, 15th of
Emerson Steam Pump 00..Tl|o 88
Engineering Times . . . . . . .
ripping-Carpenter 00.
Erie City Iron Works.

. . . .. 92

Eric R. R. . . . . . . . . . . . . _ . . . . . . . . . ..
Eureka Iron 00., 1st of month. .
7
Exeter Mach. Works. 1st of mo. . 12

monti l . , . . . . . . . . . . . . . , . . . . . . . .

MCClure Son.& Co., 000. W. . ..

..
India Alkali Works. 1st of month 1 . McClave Brooks 00
. 7
Indicator Instruction 00. . . . . .. 7 N McCren Jr 00.. 'Jamen . . . . . . .
McGmmn Co., The Jun. U..
. 86
International Correspo n d e n e o
. '78
Sclioo
27 McLaughlin Bros . . . . . . . . . ..
9t!
International Steam Pum 00..l06 McLennan A 00.. K...
International Text Book o..... 7 McLeod A Henry 00 . . . . . . . . . . . .. 95

Reeves Engine
.
........100
Reliable Water Gauge 00. . .
. 96
Reliance Gauge Column 00.

. 80

Richardson Scale (‘0. . . . . . ..
.
Rohh- Mumford Boiler 00..
.
Robbins a. Meyers 00. . . ..
.
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Pull it apart and you will ﬁnd a very elastic, pure rubber
core embedded in the middle of the ﬂax covering, where it can never come in direct contact with

the rod. Take the next best packing to Eureka, examine it, and you will ﬁnd rubber on top, rub
ber on bottom—in fact, rubber right next to the rod. Now, we ask you from an engineer’s view
point, is rubber good for a rod? We know it isn’t—that is why more Eureka Packing is sold than
any other. Buy Eureka when you buy packing, but be sure it is genuine.

The Robertson-Thompson Indicator
An exceptionally good engineer will make exceptionally good wages.
No engineer can be exceptionally good without an indicator; else how could
he know how to tune his engine up to the highest eﬂiciency. Sold on easy
terms to engineers with references.

ROBERTSON-Tﬂgnpso"

No matter how accurate an indicator card may be, it is impossible for

Sold on mmcnon.
Eamon“ mm

- the correct actual area by the use of ordinates.
an engineer
to ascertain

DQIUBQI'S.

A Willis Planimeter
will do this accurately and instantly.

A Hine Eliminator
delivers dry steam to the engine, keeps oil out of
the boiler, and should be installed wherever exhaust condensation is used for feed water.

"I"! mmnmn'

Some other good things to ask us about:

._ .
1n: wuus PLANIMETEII.

Victor Reducing Wheels, Feed

\\'ater Heaters, Spencer Damper Regulators, Shaking Grates, Exhaust Heads.

Jas. L. Robertson (9. Sons
194 Fulton Street

NEW YORK
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In THE MICHIGAN Tecnmc for May are
to be found articles on Formulas for Re
inforced Arches, Stresses in Dams and
Foundations, Notes on Superheated Steam,
Electrolytic
Chimneys.

Rectiﬁers,‘ and

Stability

of

MiacnANics or AIR MACHINERY, by
Weisbaeh and Herrmann. Translated by A.
Trowbridge. D. Van Nostrand Co., New
York. 1905. Price, $3.75.
This translation from the German is a
work for technical engineers who are con
cerned'with the problems of handling large

quantities of air.

The sections of the work

as stated by the titles are the Movement
of Air by Difference of Temperature, Nat
ural
Ventilation,
Artiﬁcial
Ventilation,

Blowing Engines, Compressors, Rotary
Blowers, and Fans. An appendix is added
giving data and descriptions of recent
American practice in air handling and the
construction of blowing engines, air com
pressors, etc. The work is distinctly mathe
matical and gives a full and careful treat
ment of the subject along these lines.

JULY 1 5, 1905.
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pared by the hotel committee, and can be
obtained from Chairman Edward Kochen
rat_li, 1235 E. Broadway, Louisville, Ky.
A. L IDE & SONS, 11 Broadway, New
York, whose works are at Springﬁeld, Ill.,
are issuing a little booklet telling something
about ideals in steam power plant practice.
This discusses reliability, low cost of opera
tion and low cost of maintenance and
shows how the Ideal engine helps to realize

these conditions. Details of the engine are
discussed, one of particular interest being
the patent micrometer adjustment for the

eccentric strap, which does away with the
use of liners. The Rites inertia governor
with removable buckets is another interest
ing feature.
FIREBRICK CONSTRUCTION CO.,
of 407 Chemical Building, St. Louis, Mo., is
issuing a pamphlet calling attention to a
method of smoke prevention by means of
specially devised cylinders for admitting air
to the combustion chamber.
MUNICIPAL
ENGINEERING
&
CONTRACTING CO. of Chicago is issu
ing

a

pamphlet

entitled

Instructions

and the methods of mixing concrete. Inci
dentally, the book describes the mixing
SOME REASONS WHY is the title

ternating current system now supplied by

“\Vliy" is why a customer should buy the
Otto gas engine as a power-producing unit.

_ATLAS

ENGINE

dianapolis“ Ind.,

is

\VORKS of In

issuing two catalogs,

one descriptive of the Atlas water-tube
boder, the other of Atlas medium speed
engines. Both are handsome books and
give full descriptions and illustrations of

which shows the methods used in various
forms of roof framing for houses, churches
and public buildings. It is used in the reg‘
iilar courses by the American School of
Correspondence.
AMERICAN STEAM PUMP CO., of
Battle Creek, Mich., in Catalog No. 12, Sec

tion 4, describes the deep well pumping en
gines which it manufactures, showing the
construction of the pump, action of the
valve gear and the sizes and capacities of

the different parts.

The air-lift process of

pumping is also described and the Marsh

direct-driven air compressors and
American geared air compressors

the
are

shown.

LUNKENHEIMER

MECHANICAL

the Lunkenheimer Co., of Cincinnati, Ohio,
are described in Pamphlet 368.

information in regard to cement, concrete,

of a pamphlet catalog issued by the Otto

1,104 the series of Westinghouse portable
instruments.

an instruction paper by Gilbert Townsend

Agents, in which is embodied much useful

tric Light Convention a pamphlet entitled
Lighting which describes brieﬂy the al
this company.
WESTINGHOUSE
ELECTRIC
&
MFG. CO. in Circular 1,102 describes the
direct-current, multiple-arc lamp and in

leaky seams and various other purposes. A
book of instructions on how to use it is is
sued by the company.
CARPENTRY, PART II, is the title of

OIL PUMPS for automobiles, as made by

machinery manufactured by the company.
J., Issued for the National Elec

for putting on boiler patches, for repairing

to

CROCKER-WHEELER C0, of Am
pere,

Mfg. Co., of Jersey City, is of value for
stopping leaks in steam or water piping,

Gas Engine Works of Philadelphia.

The

The construction of various features of the
Otto engine is fully stated.
KOERTING GAS ENGINES of the
two~cycle

type,

as

manufactured

by

the

De La Vergne Machine Co., are described
in a handsome 60—page catalog which
treats not only of the details of this ma
chine and of the methods employed in its
manufacture, but also of large installations

SOOT, HOW TO GET RID OF IT
AND STAY RID OF IT, is the title of an

interesting little booklet issued by‘ the
Power Specialty Co., of Detroit, Mich.’ It
shows the application of the Diamond steam
ﬂue blower to boilers.
SCHAEFFER 81 BUDENBERG MFG.
CO., of New York, in its catalog for April,
1905, illustrates the various gages, testing

pumps, thermometers, water columns, gage
cocks, low

water alarms,

safety

valves,

whistles, injectors etc., which the company
manufactures.

ASHTON

VALVE CO., of Boston,

Mass, in its Catalog No. 12, which con

of

tains over a hundred pages, gives a full de
scription of the various steam specialties

blast furnace gas, the properties of pro
ducer gas, comparison of steam and gas

valves, gages and gage boards, inspector's

the apparatus manufactured by the com

power plants, and other data Of value to

testing outﬁts, water columns, indicators,

pany.

those interested in gas engine operation or
construction.

reducing wheels and planimeters of its
manufacture.
THE TABOR INDICATOR, as manu
factured by the Ashcroft Mfg. Co., of 85
Liberty St., New York City, is fully de
scribed and illustrated in a thirty-page
pamphlet, a copy of which has just been re

MFG. CO. of Columbus,
Ohio, is issuing a bulletin describing the
Jeffrey portable outﬁt for excavating and
screening.
ORE AND COAL HANDLING MA
CHINERY as built by the \Vellman
Seaver-Morgan Co. of Cleveland, Ohio, is

described in a handsome loo-page cata
log printed on heavy coated paper, just
issued by the company.
'
AMERICAN WOVEN LEATHER
BELTING CO., of Springﬁeld, Mass, is
sues a handsome catalog describing its
woven leather belting, giving letters of ex

perience from those who have used it and
showing how to splice and care for the
belting.
MOREHEAD MFG. C0, of Detroit,

Mich., which manufactures the Morehead
steam tank meter and return trap, is
issuing a pamphlet descriptive of the traps

and the ways that they are used in the va—
rious arrangements.

HYDRAULICS is the title of an in
struction paper by F. E. Turneaure, issued
by the American School of Correspondence
for use in its regular engineering courses.
The book contains 55 pages of original text
and illustration, discussing the subject of
static pressures, ﬂow of water through

oriﬁces, the use of weirs, measurement of
flow of streams and discharge from piping
and hose.
CROSBY STEAM GAGE & VALVE
CO. in a folder shows the construction of
the Branden rubber pump valve and states
its advantages.
FOR THE MEETING of the N. A. S.
E. at Louisville August 1 to 5. a map has
been issued showing the convention district
and giving a list of the hotels, restaurants

and boarding houses in the city, with rates
and information. This list has been pre

which

have

been

AMERICAN

made;

of

ELECTRIC

the

&

use

CON

TROLLER C0. of 12 Dey street, New
York, is issuing a series of bulletins, Nos.

I to 7, in which are described the special
controllers. solenoid switches, automatic
starters for induction motors, and Bulletin

No. 100 in which is described the Thoen
Steam Trap.
NATIONAL EQUIPMENT C0. of
St. Louis, Mo., sends out a folder de
scribing the Branch Municipal Garbage In
cinerator and also a device for washing
garbage wagons.
INGERSOLL - SERGEANT
DRILL
CO.. 26 Cortlandt street, New York City,
in Bulletin No. 2003 describes the con
struction and operation of the Little Jap
hammer drill and shows the purposes for
which it is suited.
OHIO INJECTOR CO., of Wadsworth,
Ohio. is issuing an attractive pocket mem
orandum book which contains a description
of the injectors manufactured by the com
pany, but has besides the much greater part

of the space devoted to information of in
terest to engineers and to a memorandum
book and pocket maps of the world.
PLOTTING AND TOPOGRAPHY is
the title of an instructive paper by W. L.
Webb used by the American School of Cor
respondence. This deals with the methods
to be used in surveying, for getting at the
data needed for the plotting of maps and
gives also a course in the method of plot
ting maps from such data after it is se
cured.

.

JEFFREY SCREENS for. sizing coal
and other material are described in a sup
plement to Screen Catalog No. 69. issued
by the Jeffrey Mfg. Co., of Columbus, Ohio.
SMOOTH-ON ELASTIC CEMENT, a
material manufactured by the Smooth-On

such

ceived.

as

safety valves,

whistles,

release

Besides the indicator, the Hough

taling reducing motion and various other
specialties are illustrated.
DE LA VERGNE MACHINE C0, of
New York City, in a neat folder describes

the use of the Hornsby-Akroyd oil engines
for isolated lighting plants. The engine is
built in sizes from 1% to 125 horsepower.
PLYMOUTH CORDAGE C0, of
North Plymouth, Mass, is issuing a pamph
let entitled Manila Rope Transmission. in
which are given the advantages of rope
driving, the methods of the continuous and
multiple transmission systems, methods for
determining

sizes of wheels

and

ropes,

methods of making splices in Manila trans
mission rope and data showing the horse
power transmitted, sag of rope, running
speed, etc.
-—-—§O*——

CONTRIBUTORS TO THE LOUISVILLE
CONVENTION.
The following is a list of contributors
to the National Association of Supply Men
of the United States, in connection with

the N. A. S. E. convention to be held at
Louisville, Ky., July 31 to and including
August 5, corrected to July to:
Peerless Rubber Mfg. Co., Crandall
Packing Co., Dearborn Drug & Chemical
Co., Adam Cook's Sons, Lanward Pub
lishing Co., Hill Publishing Co., A. W.
Chesterton & Co., Under Feed Stoker C0.
of America, James L. Robertson & Sons,
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A. A. Grifﬁns 1m Cg
Multiple Trap System In Paper Plant.

JERSEY CITY, N. J.

a distance of about 75 'feet to the receiver in

The Uncas Paper Mills at Thamesville.
Conn., have two large steam paper machines,

the boiler room.
The other trap handles the condensation

one containing 35 cylinders and the other 33

from their collar and cut’f machines, shirt
machines and presses, discharging about the

cylinders. They experienced a great deal of
trouble with condensation in the cylinders,

same distance into the same receiver.
Condensation from two large drying rooms

at “120 pounds and they likewise discharge
into the main 4-inch line.
The main return line terminates in the
boiler room where the water is pumped into
the- boilers. A thermometer inserted in the
main return line near the boiler house regis
ters 244 degrees F.—too hot to be handled by

resulting in uneven drying of the paper.
returns by gravity to the receiver.
Various schemes for removing the water
The entire condensation is elevated about

the pump, so a steam of cold water is mixed
with the condensed water to cool it down to

were put into practice, but without satisfac

tion.

Finally they received a proposal from

25 feet to reach the Return Trap set above
a vertical tubular boiler and is then discharged

the temperature required by the pump.

We see in this plant an exempliﬁcation of

the United Steam Specialty Co., Springﬁeld,
into the boiler.

the Bundy Multiple Trap System successfully

Mass., (our sales agents) to supply a multiple
condensation

returning condensation from the exhaust steam

and returning it back to the boiler at a higher

under no pressure, live steam under 80 pounds

Aside

System of Bundy Traps.
After some consideration and investigation
on the part of the paper plant ofﬁcials, the
offer was accepted.
Immediate installation

from

saving

all

the

temperature than would be practical or pos

pressure, and

sible by any other scheme, the owners have
rid themSelvcs of an annoyance experienced

pressure, and at a

with the condensation backing up in their

Bundy Traps, Return or Separating, will
handle water at any temperature; then is no

live steam under

120 pounds

temperature beyond the

capability of the pump to handle.

of the system followed with most gratifying
results.
Briefly described, the arrangement of the
system is as follows:

Each machine is equipped with three, No.
102 (1%”) Bundy Return Traps operating as
“lifting pumps.” They are located below the con

basement and keeping their washers ﬂooded
under the old time method of discharging
into the sewer through a McDaniel Trap.
This plan of operation has, of course, been

discarded since the installation of the Bundy
Multiple Trap System.

densation outlet, water flowing to them by
gravity. They discharge the water into a

Horizontal

Tubular

Boilers.

Multiple System of 40 Traps.

From the general receiver the water drops by
At the Fiberloid

gravity into two No. 209 (2%”) Bundy Boiler
Feed Return Traps and is by them fed into the
The condensation is handled right

through

from

The

entire

or more buildings.
the

machines

back

into

Indian Orchard,

i

It!

Engine Room Philosophy.
A trap in time (Bundy Trap) will oittimes
save nine (of some other type).
*

Ik

A Bundy Return Trap can be made to save
its cost in two years in fuel saving; hence
the reason why it is the coal dealers’ enemy.
is s a

Mass., are used 43 Bundy Traps in a Multiple
System.

boilers.

Plant,

it

‘8

***

large receiver located over a battery of ﬁve
125-horsepower

limit.

plant

contains

twenty

A tunnel, 1,000 feet long,

Don't expect water to travel up hill unless
you have a “booster” behind it in the shape of
a Bundy Trap.

the

boilers with this automatic system, in doing
which it is raised some 50 feet to reach the

runs under these buildings and contains the
main steam supply pipe. Buildings are heated
with ten Sturtevant coils, a portion of the

general receiver.
coils using live steam at 80 pounds pressure
Owners can use either live or exhaust
steam on the machines, which is made possible

it

ll

1k

Don’t try using exhaust steam condensa
tion for boiler feed purposes and then wonder
how your boiler got full of oil, unless you in
stall a Bundy Oil Separator.

and a portion the exhaust steam from the fan
*

*

it

engines.

by employing the No. 102 Trap instead of- the
50 series Separating Traps to pick up the
warer and force it into the general receiver.

Great quantities of steam are used for man
ufacturing purposes at 120 pounds pressure.

Better be sure and safe than quick and
regretful; adopt Bundy philosophy as well as
Bundy goods.

To convey the immense quantities of con
i

***

densation back to the boiler room, a main

Multiple Trap System In Laundry.

return pipe 4 inches in diameter is run back
through the tunnel. Into this line discharge

At Springﬁeld, Mass., the Co-Operative
Union Laundry'is located. Solicitcd by our

the Bundy Separating Steam Traps, one be
ing attached to each heating coil under 80

agents to install a Bundy Trap System they

pounds pressure.

ﬁnally consented. They have one No. 102 (1%")

On that section of the coil using exhaust

Bundy Boiler Feed Return Trap, with re
Ceiver, and two No. 51 (-78”) Bundy Separating
Traps. One Separating Trap handles the con

steam a Bundy Return Trap is placed, applied
as a “Lifting Pump." These traps also dis
charge into the main 4-inch return line. The

densation from a 48x90 inch double laundry

75 series Bundy Separating Traps are at
tached to the coils and apparatus using steam

mangle of the syphon type.

Trap discharges

i

i

An unstinted use of gray matter in the
interests of your employer must result to your
personal advantage, especially if you recom
mend the adoption of Bundy Traps and Sep
arators in the plant under your supervision.
is

i

¥

Don’t fear to spend a few hours each week'
reading up-to-date literature devoted to the
interests of better engineering practice. Bread
cast upon the study table will come back in
the shape of increased salary. Send for our
new treatise on the Bundy Power PlantASpe
cialties.

THE
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The Lagonda Mfg. Co., The Lunkenheirn
er Co., Manning, Maxwell & Moore, Key
stone Lubricating Co., Jenkins Bros., Gar
lock Packing Co., V. D. Anderson Co.,
Ashton Valve Co., Quaker City Rubber
Co., Engineer Publishing Co., Greene,
Tweed 8: Co., Standard Oil Co., Revere
Rubber Co., Fisher Governor Co., Cling
Surface Co., Atlas Engine Works, Inter
national Correspondence Schools, Mason
Regulator Co., Crane & Co., Babcock &
Wilcox Co., Norwall Mfg. Co., N. Y.
Belting & Packing Co., Laib Co., Hartford

Steam Boiler I. & I. Co., American Steam
Gauge & Valve Mfg. Co., James Bonar
& Co. Inc., H. W. Johns-Manville Co., The
Engineers’ Review Co., John A. Roebling's
Sons Co., Watson & McDaniel Co., Lib
erty Mfg. Co., Loew Supply & Mfg. Co.,
Gunther-Wright Machine Co., Star As
bestos Mfg. Co., Chapman Valve Mfg.
Co., Chandler & Taylor Co., McLeod &
Henry Co., Valvoline Oil Co., Kent Lubri
cating Co., D. T. Williams Valve Co., The
Ahrens Ott Mfg. Co., Cameron Steam
Pump Works, James Clark, Jr., & Co.,
Lippincott Steam Specialty Co., The Re
public Rubber Co., Buckeye Engine Co.,
Westinghouse Air Brake Co., Pennsylvania
Rubber Co., Armour Ammonia Works,
Gallagher & Speck, Goodyear Tire & Rub

of its engine: “In regard to the 18x36
inch engine we purchased of you and ut in
operation last September, I will say Pean
not speak of it but with pleasure. The reg
ulation is perfect, and, while we are pulling
a larger load than we did a year ago, we
are using only half the coal we did at that
time. I do not believe I can say more than
this, that were I buying a dozen engines for
electric light purposes they would all be
Sioux Corliss. The transmission machinery
you furnished at the time was also ﬁrst
class in every particular.”—Signed G. W.
Sawyer, manager of The Sheridan Electric
Co., Sheridan, Wyo.

AN IMPORTANT CONTRACT for a
10,000-horsepower plant equipment has just
been awarded to the Westinghouse Compa
nies, Pittsburg, Pa., by the Fort Wayne and
Wabash Valley Traction Co., of Fort
Wayne, Ind. The entire electrical equip
ment, comprising both three-phase and two
phase apparatus, the former for railway and
the latter for lighting service, will be built
by the Westinghouse Electric & Mfg. Co.
and the steam turbines by the Westinghouse
Machine Co. The principal apparatus cov

two-phase, (So-cycle current to stepup trait..

formers ior the lighting system; four r0—
tary converters; seven 375-kilowatt, ﬁfteen

75-kilowatt, one 6-kilowatt and three 150
kilowatt oil-insulated self-cooling trans
formers; four switchboards for 125, 550,
600 and 2,300 volts. Lighting arresters,

der 150 pounds steam pressure. a moderate
vacuum and with dry saturated steam.

one 20 and 40x42-inch engine of the same
type, three 750-kilowatt, 240-volt multipo

lar compound wound, engine type genera—
tors,

one

goo-kilowatt,

one

loo-kilowatt,

and one soakilowatt generator, all three
being of the same type as the larger ma
chines.
Each engine is designed for direct con
nection to its respective generator, and a

total of 3,500 horsepower will be developed.
VELLUMOID PACKING has proven
its worth and is now largely used by power
lant men throughout the country. The A1
en-Higgins

Co.,

of

Worcester,

Mass,

writes to the maker, the Vellumoid Paper
Co., 49 Hermon St., \Norcester, Mass, as

follows: “Some time since we wrote you
concerning the success of the pack
ing on our Davis feed-water heater. This I
considered at the time a most trying test for
any packing, and never have we found one
that would last more than six months. It is
now nearly 10 months since you packed

these joints and not a crack has started.
You certainly have a superior packing for
such a place."
ICE AND REFRIGERATING MA
CHINERY is now in season, and, as indi
cated by the large number of contracts
made with the York Mfg. Co.. of York.
Pa., is in great demand. Together with
many other orders the company recently re
ceived contracts from The Majestic Apart
ment Building Co., of Dallas, Texas, for
the machinery of a 5-ton refrigerating
plant; from the U. S. Government for a 20
ton compression side and a 5-ton freezing

and distilling system to be installed in the
U. S. Government Hospital for the Insane;
from the Phillipsburg Beef Co., of Phil

lipsburg, Pa., for a 20-t0n compression side
and direct expansion piping to be used in
its slaughter houses.
MURRAY IRON WORKS CO., Bur
lington, 1a., received the following pleasant
reminder of the satisfaction given to users

POSITION

POSITION.

ALLIS CHALMERS CO., of Milwau
kee, recently received a large order for
buck 8: Co. of Chicago. It consists of the
following apparatus:
Three 24 and 50x48-inch heavy—duty
cross-compound Reynolds-Corliss engines,

POSITION
As engineer by first-class man, experienced
with large simple and compound condensing
and non-condensin
engines, steam turbines
and large A. C. an D. C. generators, motors
and switchboards. watertube and horizontal
return tube boilers, stokers and pumps. Mod
erate salary. Will go anywhere.
Address
W. A. Hunt, Kamms, Ohio.
14-2

rotary converters; two 1,500 and one 500
kilowatt turbo units, delivering 2,300 volts,

kilowatt turbo-generator units, delivering

also included in the equipment. The steam
turbine equipment is to be of the standard
Westinghouse-Parsons type, operating un

electric power machinery from Sears, Roe

POSITION
By a Maine man. Age 32; strictly temperate.
12 years' experience as engineer of mills and
factories, buildings and D. C. electric plants.
Graduate
of
American
Cor-res ondencs
School. Can install machinery an
piping.
Have my own Indicator. Member of N. A. .
E., and can furnish best of references. Pre
fer chief's place. Address S. H., care of En
gineer.
14-2

375 volts, three-phase, 25-cycle current to

ered by the contract comprises two 1,500

TRADE NOTES.

—__-<-0‘———

POSITION
By a. young man 23 years of age. Would like
osltion in electrical plant to learn engineer
ng. Would work for low salary. Have had
experience in machine shops and steam en
gineering with high speed engines. Best of
references as to character and full particu
lars will be cheerfully furnished.
Address
Ralph Barr, Acaciaville, N. S.
14-2

By an engineer experienced in handling ice
making and cold storage machinery, also
Corliss and high speed engines; can fur
nish references; 29 years of age; married
and strictly temperate~ have my own indi
cating outfit and understand the use of
same. Address D. R. H., care of Engineeg.

choke coils and disconnecting switches are

ber C0.

Juur 15, 1905.
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CAMERON

STEAM

PUMP

WORKS, foot of East 23d St., New York

City, reports the following recent sales of
Cameron pumps:
The \Voodward Iron
Co. has put in place four more Cameron
Simplex long stroke and one Regular Pat
tern pumps for use in uuwateriug its
mines at Woodward, Ala. There are in use

in the Woodward Iron Co.’s mines quite a
number of Cameron Regular Pattern and
also of the horizontal plunger type and sta
tion pumps. The Montevallo Coal Mining
Co., at Aldrich, Ala., has installed another

Cameron Pipe Pattern plunger station
pump, and the La Follettc Coal & Iron Co.,
La Follette, Tenn., has also put in place one
more Regular Cameron piston pump.

Recent orders have been received from
the National Soapstone Co., at Variety
Mills,
Va.;
the
Ducktown
Sulphur,
Copper & Iron Co., Isabella, Tenn;
the Red River Oil Co., Alexandria, La.,
and the Green Bay Phosphate Co., of Bar
tow, Fla, for several of the company's re
movable bushiug pattern pumps and two of
its compound outside packed plunger pumps

for station duty. to be operated by com
pressed air.

1 -2
First-class chief en neer wants position;
experienced In mill an street railway plants
of 5,000 H. P., with heavy machinery, com
pound engines. water tube boilers, compres
sors, electric generators, motors and lights;
good machinist; can rebore cylinders and
make all power plant repairs; can reduce
operating expenses to lowest
olnt; refer
ences and licensed. Address
. 5., care of
Engineer.
-

,

POSITION

As chief engineer; technical graduate; 12
years’ experience with steam engines and
electric lighting; also erected boilers and
engines; have United States license; arn
temperate and have good references; have
my own steam indicator, drawing outﬁt and
a. good kit of tools. Address Box 106, May

ville. Wis.

13-2
POSITION

As chief engineer. Have had 1-1 years' ex
perience with Corliss and automatic en
gines, eight years' experience with dynamos.
Have tools and indicator and competent to
make all needed repairs and keep plant up
to highest standard. Am at' present em
ployed as chief engineer of a 350 H. P. plant,
but desire a. change. Southern states pre
ferred. Can furnish best of references and
can come on 30 days' notice. Address J. W.
Croskey, Apartade 3, Saltillo, Mexico.
t
SUPERINTENDENT.
Position wanted with small growing plant
doing a general machine, smith, boiler and
foundry business.
Engines, boilers, mine
machinery, compressors, pumps, elevators,
conveyors, etc.
Have had fifteen years'
practical experience. Careful, thorough and
systematic. Combine theory and practice;
able to place plant on sound basis and build
u
reputation. Address J. J., care of En
neer.
13-2

WANTED.
To enlist the services of a. good promoter
in good ﬁnancial standing, to take over U. 8.

Patents 754.999, March 22, 1904, and 784.324.
March 7, 1905, and the already established
business of a. well known smokeless furnace.
Orders now in hand represent more busines»
than can be handled in twelve months. For
particulars address 11-A. care Engineer.
tf

WANTED.
Salesman for well known steam specialties

WANTED

of superior merit on an inviting commission
basis. working one or more states, or as a

gidde line.

Address Box 452, South Besnd.

n .

-tf

SALESMEN WANTED.
Positions wanted advertisements not exceeding
50 words for subscribers to The Engineer will be
inserted twice free of charge.
Help wanted and special advertisements, .50
words or lem, $1.50 per insertion; additional words
2 cents each.
Original letters of reference should not be en
closed with replies to adverlisemenls appearing in
these columns, as they are frequently mixlm'd and
lost. A copy of the reference will serve the purpose.
POSITION
As engineer; 12 years' experience; all classes
high speed engines; married; strictly tem
perate and have best Chicago references.
Address A., care of Engineer.
13-2

POSITION
As chief engineer; salary not less than $100;
have had experience with steam turbines;
employed at present; married. and can fur
nish best of references. Address 15.. care of
Engineer.
13-2

Traveling among engineers to sell France
Metallic and ﬁbrous packings. Good induce
ments
in unoccupied territory.
Address
grance Packing Co., Taeony, Philadelphia.
a.
8-tf

FOR SALE CHEAP.
Full line of brass patterns (gated). also
all machinery and stock of the New Engl
neers’ Favorite Flue Cleaner. For further
particulars inquire of Stewart Heater Co.,
Buffalo, N Y
“Spangenberg's Steam and Electrical En
gineering." by E. Spangenberg, M. 12., former
superintendent of the St. Louis School of
Engineering; the only book published con
taining 1,035 questions and answers, with 648
illustrations. A complete reference book for
engineers, electricians. ﬁremen and owners of
steam. electric and refrigerating plants, etc.
Geo. A. Zeller Book Co., St. Louis, Mo. 40
page pamphlet sent free.
14tf
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WILLIAMS GAUGE C0. of
Pittsburg announces the establish~
ment of a Chicago ofﬁce in the
Fisher building. It is conducted by

Dwight Mfg. Co., Chicopee, Mass,
1,850 - horsepower; Pennsylvania
Salts Mfg. Co., Greenwich Point,

F. E. Gould, who will answer all

Nashua

inquiries and give any information
on the several specialties manu—

Pepperell, Mass, 1,500 horsepow
er;
Paragon
Park,
Nantasket
Beach, Mass, 620 horsepower; and

factured by the

above

concern.

which reports the equipment of
feed water regulators on over 3,
000,000 horsepower boilers and
steam traps used in some of the
largest plants in the country.
THE PITTSBURG GAGE &
SUPPLY C0. of Pittsburg reports
recent sales of the White Star oil
ﬁlter to the following companies:
Page Coal & Coke Co., Pageton, W.
Va.; General Castings Co., Ve
rona, Pa. ; Atlantic Elec. L. &
P.

Co.,

A.

Weston

Atlantic

Lbr.

ﬁne, Lead
o.

Pa., battery of boilers and stills;

River

Haverhill Electric Co., Haverhill,
Mass., 650 horsepower.

Recommendation

A. L IDE & SONS recently
made the following sales from their
New York ofﬁce, II Broadway:
Wilkesbarrc Gas 8: Electric Co..
nected unit: Compania exporta
does Coahuilcnte, one belted en
gine; City of New York, for the
\Villiamsburg bridge, three direct

One company bou ht sixteen
TRIPLEX BLO KS on one
order to be used as engine
room hoists. Pretty strong
proof of their ability to“rnake
good" in engine-room hoist
ing:I isn't it?
ow about your lifting?
See Catalog.

The Yale & Towne Mfg. Co.

two direct-connected units; Hack
ensack Water Co., one direct-con

N.

J. ;

connected, cross-compound units:

Co.,

Weston

Anglo—Chilean Nitrate & Railway
Co., one belted unit; Edison Elec
tric Illuminating Co., three special
units to operate blowers.

S. Co., Carterville,

ENGINEERS who have tested
Albany Grease willingly admit its
effectiveness on either slow or fast
running machinery and claim it is
the ideal lubricant in either warm
or cold weather. Messrs. Adam
Cook’s Sons, 313 West street,
New York City, are constantly
reminded of this in letters which
reach them from various points.
In a recent communication from
T. J. Hall, proprietor of the Point
Pleasant Mills, Eminence, Ky.,
the writer states: “I did not know
what a cool bearing was until I
used Albany Grease."

DIXON’S GRAPHITE

Pipe Joint Compound
is a revelation to those
who have always used
red or white lead.

Joseph Dixon Crucible Co.,

9 Murray St“ New York.

Jersey City, N. I.

CHANDLER 8: TAYLOR
C0. of Indianapolis, Ind. is the
successful bidder for the I50
horsepower, high-speed, self-oil
ing, direct-connected engine which
is to be placed in the new power

plant of Mandel Bros, Chicago.
THE BETHLEHEM STEEL
CO. is at work on three crank
shafts which will weigh 86,600
pounds each when ﬁnished. They
are turned out of solid steel in

i .

lilliu

“1 Hi

i

gots, 25x4x4 feet, and are in

tended for three Snow gas en
gines, which are to drive 4,000
kilowatt Crocker-Wheeler alterna
tors. These are the largest gas

AMONG RECENT ORDERS
taken by the B. F. Sturtevant Co.

engine-driven
generators
ever
built, and are ordered by the Cali

of Boston, Mass, for mechanical

fornia Gas and Electric Corpora
tion.

draft apparatus are the following:

BOOKLET
AND
TEST

Paper Co., East

City,

Mills, N. Y.; Merchants Mfg.
Co., Fall River, Mass; American

77
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“All

SCAL

CO.
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Please mention The Engineer when writing to Advertisers

merican-Thompson
I.»
Improved
'1‘ Indicator
with the

NEW IMPROVED
OETENT MOTION

will pay for itself in three months' time.
Think it over?
Insist on the

If you are interested, write for Catalogue I8-B
containing detailed information.

American-Thompson
Improved

Indicator
With New Improved
Detent Motion.

AMERIGAN STEAM GAUGE ANI] VALVE MFG. GIL,
BOSTON, MASS.

208 to 220 Camden St.,
New York,

Atlanta,

Chicago,

San Francisco.

l______——_
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STEEL PIPE

67w SHERWOOD

Will prove no problem for

DOUBLE _TUBE

Oster

INJECTORS
Operated Entirely by one Lever.

Adjustable

.,

Stocks
Positive Working—

n nd
Long Wearing, Wide
Working Range.

D1es
The Oster Mfg. Co.
21 Schlely Ct.. Cleveland, 0.

Do You Sell or

Buy Steam?
If you do, are you receiving pa
for all you furnish or getting a
you pay for‘l It’s hard to tell
unless you use

Buffalo, N. Y.
_ Mono factor-or. of

Stilllln’sSieam Meier

Engine and Boiler Supplies

With this Motor you can tell ex
actl and immediatclg. Thia lic
ter is the one used y tho New
York Steam Co., and is the only
reliable device made for the pur
. Send for copy of descrip
ve circular.

Injectors, Boiler 'l‘ubo Cleaners, Electors, Gloss Body
Oil Oupa, Plain Bran Oil Cups, Sight Peed Lubricatorii,
Hand Oylindcr Oil Pumps,
Automatic Bight Peed Oil

Pumps, Plue Scrapers and Blowers, Gauge Cocks, Oil
ing Devices,

Automobile Specialties,

Grouse Oups.

SPECIAL BRASS 01' ALL KINDS TO ORDER.
Western Depot: Advance Packing and
Supply Co., 55 8. Canal St., Chicago.

C. C. ~81“. JOHN
143 Liberty Street
New York

Catalog and Price List
on application.

ALPHABETICAL LIST OF ADVERTISERS.
Advance Packing & Supply 00.. 84
A ills-Chalmers Co. . . . . . . . . . . . . . . . 105
American & British Mfg. Co. . . . . 102

American Diet-lei Eng. Co. . . . . . . . 95
American Engine Co . . . . . . . . . . . . . 100

American Injector Co.. . . . . . . . . .

17

American Pulley (30.. The...... ..
American Steam Gauge & Valve
Mfg. Co. . . . . . . . . . . . . . . . . . . . . ..
American Steam Pump Co . . . . ..
American Water Softener C0...
Armatrong M fg. Co., The . . . . . . ..
Arnold Co., The. . . . . . . . . . . . . . . . . ..
Ashcroft Mfg. Co., The . . . . . . . . ..

86
77
88
6
79
81
18

Ashton Valve (70., The . . . . . . . . . .. 29
Atlas Engine Works . . . . . . . . . . . . . . 96
Auitnllln & Taylor Machinery

(30., The . . . . . . . . . . . . . . . . . . . . . . 92
Austin Separator 00. . . . . . . . . . . . ..

Babcock a Wilcox 00., The.

14

94

Ball Engine Co . . . . . . . . . . . . . . . . . .. 98
Baragwlulath dz Son, Wm . . . . . . ..
8
Ball 6:. Wood Co., The . . . . . . . . . . .. 99
Barnes Co., W. I". & Jno . . . . . . . .. 90
Barnett Co., G. A: U . . . . . . . . . . . ..
1
Bartlett 6; Snow (10.. The C. 0.. . 86
Bates Machine Co . . . . . . . . . . . . . ..2-12
Baum Separator & Machine
Co., The . . . . . . . . . . . . . . . . . . . . .. 1-1
Bean. Irving McC . . . . . . . . . . . . . . .. 8-1
Bird-rhino Steel Fdry. and Mn
chino Co. . . . . . . . . . . . . . . . . . . . . . .. ’79
Blake Mfg. Co., G00. F . . . . . . . . ..106
Blake Steam Pump Co., W. H. . . SH
Binomsburg 6: Co., H., 15th mo.. 94
Bonner& Co..Wm. 'l'.. 15th of mo. 32
Bourno, The Philadelphia. . . . . . .. 22
Bristol Co., The. 1st of month. . .
1
Brown & 00.. C. H . . . . . . . . . . . . . . . .103
Brown Corliss Engine Co . . . . . . . . 103
Brownoli Co., The. . . . . . . . . . . . . . .. BS
Bruce-Meriiun-Ablmtt Co., The. 95
Bruck Solidltiod Oil Co., 1st of
month . . . . . . . . . . . . . . . . . . . . . . ..
Bryan, Wm. H . . . . . . . . . . . . . . . . . . .. 81
Buckeye Boiler Skimmer Co.
8
Buckeye Engine Co . . . . . . . . . . . . .. 97
Buffalo Forge ('30 . . . . . . . . . . . . . . . ..108
Burt Mfg. Co., The . . . . . . . . . . . . . ..
8
Bushnell Co., John S . . . . . . . . . . . . . 75

Carrhardt. Hamilton Co . . . . . . . . . 83
C. C. C. A St. L. it. 8.. 15th of mo. 80
0&0 Electric Co.,The. 15th of mo. 85
C. & E. I.Ry. (30. . . . . . . . . . . . . . . . . ..
Carey Mfg. Co., Philip The . . . . . . 28
Chandler A: Taylor Co. . . . . . . . . . .. 99
Chaplin Fulton Co . . . . . . . . . . . . . . . . 81
Chesterton ti Co., A. W. . . . . . . . . . . 34
Chicago Injector Co . . . . . . . . . . . .. 17
Chicugotlz Alton E.lt.. 15th of mo. 80
Chicago & Northwestern R. It.
15th of month . . . . . . . . . . . . . . . . 31
Cling-Surface Co . . . . . . . . . . . . . . . .. 75
Compressed Air . . . . . . . . . . . . . . . . .. 81
Consolidated Engine Stop Co... .
Consolidated Safety Valve Co.,
The. . . . . . . . . . . . . . . . . . . . . . . . . .. 18
Continental Iron Works, The.. . . 92
(lﬁﬁkillﬁll Steam Specialty Co.,
'1‘ It‘ . . . . . . . . . . . . . . . . . . . . . . . . . . .
Cook’s Sons, Adam . . . . . . . . . . . . . ..
8
Cooper Co.,Tlle C. 6: G . . . . . . . . . . . 108
Crandall Packing Co. . . . . . . . . . . . .. 132
Crane Co. . . . . . . . . . . . . . . . . . . . . . ..77-92
Cries-Cross Tube Cleaner Co. . . .
6
Crocker- Wheeler 00. . . . . . . . . . . . .. 84
Curtis 6: Curtis Co............. .. 75

Davidson. M. T.. lat of month. .
Davis ti: Son, 1. B. . . . . . . . . . . . . . . ..
Davis Co., John, The . . . . . . . . . . . . .
Davis Regulator Co., G. M......
D‘ Este,()o., Julian . . . . . . . . . . . . . . . .
Dearborn Drug & Chem. Works.
De La Vergne Machine Co . . . . ..
De Laval Steam Turbine (30.. . . .
Detroit J: Buffalo Steamboat Co.
Detroit Leather Specialty Co. . . .
Detroit Lubricntor Co. . . . . . . . . . . .
Detroit Separator Co . . . . . . . . . . ..
Direct Sopurntor Co . . . . . . . . . . . . .
Dixon Crucible (30.. Jno.... . . . . . . .
Dodge M fg. Co., The . . . . . . . . . . . ..
Downie Pump Co., The. istof m0
Draper Co., Walter H . . . . . . . . . . ..

8
1'?
8
1
5
96
96
80
31
14
12
14
'77
86
34

Fisher Governor Co., The. . . . .. . 88
Fltchburg Steam Engine 00.... . . 100
Fillck & Co., W. M . . . . . . . . . . . . . .. 82
Flower & Co., Walter L. . . . . . . . . . 78
Foster Engineering Co., . . . . . . . . . 15
France Packing 00., 1st of mo. .
Frick Co . . . . . . . . . . . . . . . . . . . . . . . . . . 97
Ft. Wayne Fdy. Jr Mach. Wire. . . . 95

Jacobson Mach. Mfg.
Jalltz .& Leist Electric Co.
Jeffery Mfg. Co., The . . . . . . . . .
Jenkins Broil................... ..

96
84
87
23

Jeseop 6: Sons. Ltd. Wm., lot of

Nation Mfg. Co, . . . . . . . . . . . . . . . . ..
Nallimﬂl P196 Bending CO“ The
Nllllﬂmll $19"!!! Specially 00- - - Neemes Bros. lstot month.... ..

1
8

Newman Mfg. Co. . . . . . . . . . . . . . . ..

15

month . . . . . . . . . . . . . . . . . . . . . ..

New Britain Machine 00-. The

Jesi-lop steel Co., lat, of month, ,

let of month. . . . . . . . . . . . . . . . ..

Jewell Belting Co.............. .. 87
Johns-Manviile Co., B. W... . . 24-26

New Jersey Asbestos 00-. The... 22
NOWLgll'k Belting 1% Packing Co.

21

New York stressed..." as. ir'
(inndy Belting 00.. The ....... .. so

Keeler onus. .........

Gllrlock Packingr Co . . . . . . . . . . . . . .
General Specialty Co., The . . . . ..
Goubert Mfg. Co., The. . . . . . . . . ..
Graphite Lubricating Co., The. .
(Neuron-Derby Engineering Co.
Great Northern lty . . . . . . . . . . . . ..
Greenwny (30., The. . . . . . . . . . . . . . .
Green Engineering (30., The.
Greene. Tweed .i: (30 . . . . . . . . . . ..
Green Fuel Economizer Co. . . . . .
Grilling Iron (1o.. A. A . . . . . . . . . ..
Griiiith& Wedge 00., 15th of mo.

Kelley & Son, Benj. F.......... . .
9
Kellogg & (30., E. H., lot of mo. .
Kewnllco Boiler Co . . . . . . . . . . . . .. 93
Keystone Lubricating Co. . . . . . .. 29
Kohler Bros . . . . . . . . . . . . .......... 81
Kurz.-I.&W. . . . . . . . . . . . . . . . . . . . ..
6

80
11
86
82
11
94
26
92
73
98

Hancock Inspirntor Co.,The. . . . 18
Harrisburg I-‘oulldry A: Machine
Works . . . . . . . . . . . . . . . . . . . . . . . . 103
Harrisburg Pipe d; Pipe Bending
Co., The . . . . . . . . . . . . . . . . . . . . .. 12
Harris Oil Co., A. W. . . . . . . . . . . .. 25
Harris Steam Engine Co.,Wm. A.lill
Harrison Safety Boiler Works. .9-11
Hartford Engine Works . . . . . . . .. 98
Hartford Sta-am Boiler lnsp. ti
Ins. Co. . . . . . . . . . . . . . . . . . . . . . .. 94
Hayden 6: Derby M in. Co., 'I‘he.. 18
Home Safety Boiler Co . . . . . . . . . . . 94
llotfmnn Geo. W. . . . . . . . . . . . . . . ..
l
liooven, Owens, Rentschler Co.
The . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
Hoppes Mfg. Co . . . . . . . . . . . . . . . . .. 1i)
Iliillgllulll. & Co E. F . . . . . . . . . . .. 31
Houston. Stanwood J: Gamble (30 98
Howard Chemical Co . . . . . . . . . . . .108
Humphrey. if. if . . . . . . . . . . . . . . . .. Si
Huyette, Paul B., . . . . . . . . . . . . . . .. 90

Lagonda Mfg. 00.31110........ ..
Lahman, W. H., lst of month. . ..
Lillnprey Co., The. let of month
Lcll'ol 6: (‘o., James, The . . . . . . ..
Liberty M 11:. Co . . . . . . . . . . . . . . . . ..
Link-Belt Mllcilillcry Co . . . . . . . . .
Lippincott Steam Specialty (30..
Locw Supply d: M fir. Co. . . . . . . . . .
Lord (10., l‘he Geo. W. . . . . . . . . . ..
Lukens Iron & Steel Co. . . . . . . . ..
Lunkenheimer Co., The . . . . . . . ..

94

'7

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .103
Nicholson 6; Co. , W. H.. 1 st of mo.
Northern Electrical M fg. Co. . . . . 84
Northern Pacific B. It . . . . . . . . . . . . b2
Nugent & Co.,Wm.W.. 15th of mo.

Ohio Injector Co. . . . . . . . . . . . . . . .
Oberrnllyer & Co., The . . . . . . . . . ..
Old! Gasoline Engine Wham. . ..
Oster M fg. Co., The . . . . . . . . . . . . . .
Otto Gas Engine Works . . . . . . . .

17
79
96
TH
95

98
4
87

Peerless Rubber Mfg. Co.. . . . . .. 90
11
8
92
16

Penberthy Injector C0,. . ..
Penn. Electrieaite Ity.Suppl

19
80

Pennsylvania Metallic Pkg.
. 32
Pennsylvania Rubber Co . . . . . . .. 22
Philadelphia Gear Works . . . . . . . . 96
Phoenix Iron Works Co., 15th of
month . . . . . . . . . . . . . . . . . . . . . . .. 100

Main Belting Co. . . . . . . . . . . . . . . ..
Magnolia Metal (30 . . . . . . . . . . . . ..
Marincttc Gas Engine 00 . . . . . . . .
Martin Grate Co., 15111 of month
Mason Regulator Co., 15th of mo
Maurer. Lllbiludic & Co . . . . . . . . . .
Merrill. G. U.. 15th of month. ..
Michigan College of Mines. . . . ..
Minneapolis Steel 6; Much. 00.. .
Model Gus Eng. Wka. . . . . . . . . . . ..
Modern Machinery Pub. 00..
Mom in Route, 15th of month. . . .
Morris Machine Works . . . . . . . ..
Monitor Witter Tube Holler 00.. .
Mound 'i‘ool & Scraper Co. . . . . . .
Murphy Iron Works . . . . . . . . . . . ..
Murray Iron Works 00 . . . . . . . . ..
Mycrs&Bro., RE........

87
8
96
91
81
’75
90
98
96
81
96
89
94
22
98
1
90

Pierce (30., Wm. B. . . . . . . . . . . . . . . .
Piilfy Packing J: Flue Brush Mfg.
Jo. . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Pittsburgh Gagek Su ply Co...1-6
Pittsl‘urg Valve &
itti nga
Co . . . . . . . . . . . . . . . . . . . . . . . .
Pittaburg Valve. Foundry and
Construction Co . . . . . . . . . . . . ..
Powell Co., The Wm . . . . . . . . . . . . . .
Power Specialty Co, . . . . . . . . . . . ..
Presbrey Fire Brick Wits . . . . . . ..
Providence Engr. Wks. . . . . . . . . ..

15
1
79
81
91
98

Quaker City Rubber Co.. . . . . . . .. 8

lde a. Sons, A. L................ .. 98

Cameron Steam Pump Works,
A.S . . . . . . . . . . . . . . . . . . . . . . . . . . ..
Cancon Mfg. Co.. . . . . . . . . . . . . . . . . .
Canton Pump Co., The. . . . . . . . . ..
Cilrborundum Co., The . . . . . . . . . .

89
im
9i)
84

Illinois Central If. R. Co., 16th of
Emermn Steam Pump Co.,Tile 89
month . . . . . . . . . . . . . . . . . . . . . . .. 31
l‘illilliltNEPlllll Times . . . . . . . . . . . . ..
India Alkali Works, 1st of month
ripping-Carpenter Co . . . . . . . . . . .. 89 Indicator Instruction (30.. . . . . . . 29
Erie (‘ity Iron Works . . . . . . . . . . .. lo‘.‘
International Correspo 11 d 0 II c 0
Eric R. R. . . . . . . . . . . . . . . . . . . . . . . .. 9.;
Schools . . . . . . . . . . . . . . . . . . . . . .. 27
Eureka Iron Co., 1st of month. .
International Stellln Pump (30.106
i-lxoter Mach. Works. ist of 1110..
International Text Book L0.. . . . 27

MCClurc. Son & Co., GOO. W. . .. 81
McC'llvcBrOOkS Con"... . . . . . ..
McCrca .1. Co., James. . . . . . . . . . . .
McGowan Co., The Jno. H . . . . . . .
McLaughlin Bros . . . . . . . . . . . . . . ..
McLonnnll & Co., E . . . . . . . . . . . . ..

9|
6
9i)
17
84

MeLeodJ: Henry

93

Reeves Engine 00. . . . . . . . . . . . . ..
Reliable Water Gauge Co . . . . . . . .
Reliance Gauge Column Cu.... ..
Richardson Scale (3o. . . . . . . . . . . . . '7
Robb-Mumford Boiler Co. . . . . ..
Robbins & Meyers Co . . . . . . . . . . . .
Roberts dz Co., E. P . . . . . . . . . . . . . ..
Robertson. Jas. L. .2 Sons... . .
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C-W Electric Generators require little

ATTENTION

81

EUREKA
ACKING

T100 size 448, joo-K. W, D. C. Generators in
Street Railway Power House.

SPECIAL ANNOUNCEMENT
We can ship you TODAY a 600 k. w.
or a 100 k. w. Railway Generator. ‘

Rubber and Friction
Go Hand in Hand

Crocker-Wheeler Company
MANUFACTURERS AND ELECTRICAL
ENGINEERS

Ampere, N. J.
SIXTEEN BRANCH OFFICES

Jana'rowu, N. Y., October 27, 1904.
CLING-SUEIACI Co.

These belts run from our LIX!) H. P. engine 20' pulleys (6?. B P M to 31"
anlleywtiﬂﬁ P M). The
rs.
ere doing 5(1) H
I have used Cling-Surface
are clean. pliable and in

are 40" face. double leathers on 45 and 35 ft. cen
when photographed and would do much more.
here for ﬂye years and am satisﬁed. These belts
ﬁne condition. The longer is 4-ft. slack and the

other 8" slack. I believe in slack belts and Cling-Surface permits them.
W. H. COBB. Ch. Engr., Broadhend Worsted Mills.

Force a pencil through a piece of rubber,
draw it in and out, and note the friction re
sistance.
Rubber shoe soles, rubber stair treads, rub
ber grips, etc., are to prevent slipping by cre
ating friction.
Such being the fact, by what manner of
reasoning should an engine packing be used
where rubber is on top, on the bottom and in
the middle, rubbing at all times against the

rods—creating friction—loss in power—fuel—
money.
In EUREKA PACKING—Genuine Eu
reka—no such mistake is made.
The rubber is in the center—where it be

longs—surrounded by the best of ﬂax and lu
bricants—never comes in contact with the
rod—gives and takes where rods are uneven
or out of line.

The ﬂax takes all the wear—

the lubricant prevents friction.
For these reasons, it wears longer, is easy
to apply and costs much less than any other
good soft packing.
If you are studying economy in your mo

tive department, you want to use EURERA—
Genuine Eureka—sold by all reliable dealers
and manufactured by

Five Years
we

Note what this engineer an 8. He knows. and the photogra h roves it.
Surface has kept these big belts in ﬁne condition and they virbllEoti with
P easily and would do much more. If they had to be run tight, ordi

J as. L. Robertson&Sons

n'nh hpéﬁcticg nonldh require :dbogt 2,50_0 litigéltensggn per belt—5km lie?
n
n ace
as re rev
no.
ts yoblbib‘llm
' .
d 8 am“:
'
andcthe beI‘tu
need
no attention.
Tryeen
Cliiig-Surtace
0 ‘

194 Fulton Street '
Cling-Surface Company
LNew York
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SAMUEL Hucmas of Charleston, 5. C.,
has opened an ofﬁce as consulting engineer.
He was for years in charge of the Charles

ton Iron Works, and more recently with
the Virginia-Carolina Chemical Co. While
with the former, be patented several me
chanical appliances of merit, and for the
latter company he designed a most efﬁcient
rock mill. His ability and past success
augur for him a bright future.
Tm: Los Anceuas (CAL) ofﬁce of the
Westinghouse Electric & Mfg. Co., which
has heretofore been in the Trust Building,

has been removed to 527

South

Main

ENGINEER.

of heating the building and drying the
paper. It still remains a mystery to me
how the small capacities of the two heat
ers can take care of the large amount of
exhaust steam, heating the building per
fectly and drying the paper to such a de
gree of satisfaction."
THE ABNER DOBLE CO., engineers
of San Francisco, has recently secured the
contract for the machinery to be installed
in an addition to the hydro-electric plant

OILS \VHICH DO NOT DRIP is the
title of a neat and well—ﬁnished booklet
issued by the New York & New Jersey

POSITION
By a. young man 23 years of age. Would like
position In electrical plant to learn engineer—
ng. Would work for low salary. Have had
experience in machine shops and steam en
gineering with high speed engines. Best of
references as to character and full particu
lars will be cheerfully furnished.
Address
Ralph Barr, Acaciavllle, N. S.
14—2

tors, switchboards and other accessories;

fourteen transformers and other supplies
for the distribution system.
THE

ARIZONA

SMELTING

CO.,

Lubricant Co., I4 Church street, New York

whose headquarters are in New York, has

City. The pamphlet is devoted to a de
scription of the company’s Nonﬂuid Oils,
and tells why these oils are more econom
ical and cleaner than ﬂuid oils and more
satisfactory and efﬁcient than grease. It

ordered shipped to its plant at Prescott,
Arizona, the complete equipment for a
sampling mill. The contract also calls for
an electrically operated converter and two
reverberatory furnaces with auxiliary ap
paratus. This constitutes a large order
and is another indication of the increasing
activity in the copper ﬁelds of the south
west, and the following order tends to
show the advancement in this ﬁeld in South
America:
_ _
The Sociedad de Minas y Fundiciones,

also states that a large sample of its prod

uct will be sent free for testing purposes,
and suggests that mention be made of what
class of bearings it is to be used on, giv
ing size and speed.
H. W. JOHNS-MANVILLE CO. is
presenting a very complete exhibit of its
products in the asbestos and magnesia line
at the N. A. S. E. convention at Louis
ville. The display consists of a complete
line 'of packings for all conditions for su
perheated steam, high and low-pressure
steam, oil, air, gas, acids, ammonia, etc.

There is no condition in the packing ﬁeld,
the company claims, for which it cannot
offer a material that has been tested out
and proved satisfactory, and the company

Carrizal, Bajo, Chanarcitos, has ordered a

complete equipment for a 5o-ton copper
smelting plant to be erected at Carrizal,
Bajo, Chili, South America. The installa
tion will include a blast furnace and blower,

with auxiliary apparatus, and a Bullock
Type B generator to supply current for an
electric light plant.
_
The entire equipments will be furnished
by Allis-Chalmers Co., of Milwaukee.

will be pleased to send descriptive litera

ture of any or all materials in which any
reader of The Engineer may be interested.
NATIONAL STEAM SPECIALTY
CO., of St. Louis, Mo., is in receipt of the
following letter from B. D. Rising, presi
dent of the B. D. Rising Paper Co., Housa
tonic, Mass:
.
_ “It is always a pleasure to recognize
improvements in any line of work, espe
cially whenit pertains to the line .of busi
ness in which werare interested.
We
have two of your water heaters, puriﬁers,
condensers and hot-air blast devices. With
these we beat our mill, dry our paper,
heating the water that is returned to the
bOIlers, or in other words we ultilize all
the exhaust steam we have from two 85
and one 90-horsepower engines. The heat
of the water from these devices depends
wholly upon the amount of exhaust steam
that we have.
“We have a building 485 feet long, 50
feet wide and 5 stories high with an L
200 feet long, 40 feet wide and 3 stories
high. With this heater we dry our paper
in our lofts, the hot air being conveyed in
galvanized pipes. While it is a decidedly
new process for drying paper, we have
found it a great improvement over the old
way, as we can control the heat, giving any
temperature required and in this way give
the paper the quality wanted by changing
the air as often as we desire. It also
enables us to shorten the time of drying,
and in this way enables us to use less
space and get out a larger amount of paper.

“In regard to the heating of the build—
ing. We have no trouble to make all the
rooms comfortable and warm the coldest
weather. By carefully examining the de
vice, one will at once recognize the fact

that it is an oil separator, which is a val
uable improvement, as it protects the boil
ers from receiving any of the oil that is
used in the steam cylinders.
“In conclusion, I gladly recommend the
device as a step forward in the manner

POSITION
Position as a. chief engineer or superin
lntendent of an electric light plant or water
works.
Experienced with all styles of en
gines and electric lighting; also the aIr lift
system of water works. First-class Ohio 11
cense. Address Box 332, ‘Vestervllle, Ohio.

of the Cramer Electric Co., successor to

marble switchboard; two 25-1ight arc trans
formers and ﬁfty arc lamps with regula

TRADE NOTES.

POSITION
I am a ﬁrst-class steam and refrigeratlng
engineer and hold a Chicago engineer‘s II
i-t-nsc.
Married, sober, and desire a steady
position.
Address G. A. Rand, La Junta,
C010,, Box 53.
15-2

the Idaho Electric Supply Co., at Hailey,
Idaho. This contract covers the entire
water p0wer_and electrical apparatus and
includes a 4oo-kilowatt alternator directly
driven by an Soo-horsepower set of water
wheels, exciter and governor; three-panel

street.

AUGUST 1, 1905.

POSITION
By a Maine man. Age 32; strictly temperate.
12 years’ experience as engineer of mills and
factories, buildings and D. C. electric plants.
Graduate
of
American
Corres
ndence
School. Can install machinery an
piping.
Have my own indicator. Member of N. A. S.
E.. and can furnish best of references. Pre
fer chlef's place. Address S. H., care of En
gineer.
14-2

POSITION
As engineer by ﬁrst-class man, experienced
with large simple and compound condensing
and non-condensing engines, steam turbines
and large A. C. and D. C. generators, motors
and switchboards, watertube and horizontal
return tube boilers, stokers and pumps. Mod
erate salary. Will go anywhere.
Address
W. A. Hunt. Kamms, Ohio.
14-2

POSITION
As chief engineer. Have had 14 years' ex
perience with Corliss and automatic en
gines, eight years’ experience with dynamos.
Have tools and indicator and competent to
make all needed repairs and keep plant up
to highest standard. Am at present em
ployed as chief engineer of a 350 H. P. plant.
ut desire a change. Southern states pre
ferred. Can furnish best of references and
can come on 30 days' notice. Address J. W.
Croskey, Apartade 3. Saltlllo, Mexico.
tf

WANTED.
To enlist the services of a. good promoter
In good ﬁnancial standing, to take over U. 8.

Patents 754,999, March 22. 1904, and 784,324.
March 7, 1905, and the already established
business of a well known smokeless furnace.
Orders now In band represent more business
than can be handled In twelve months. For
particulars address 11-A. care Engineer.
tf

WANTED

WANTED.
Salesmen for well known steam specialties
of superior merit on an inviting commission
basis. working one or more states, or as a

Positions wanted advertisements not exceeding
50 words for subscribers to The Engineer will be
inserted twice free of charge.
Help wanted and special advertisements, 50
words or less, v£1.50 per insertson; additional words
2 cents each.
Original letters of reference should not be en.
closed with replies to adveritve-ments appearing in
these columns, as they are frequently mislatd and
lost. A copy of the reference will serve the purpose.
POSTION AS COSTKEEPER,
preferably with machinery manufacturer.
Have six years' experience; can furnish best
of references.
Graduate of a business in
stitute.
Also have a. technical education.
Address Ralph M. Snyder, 716 Madison St..
Fort Wayne, Ind.
15-2
CHIEF ENGINEER.
Experienced with large, simple and com
pound condensing and non-condensing en
gines, steam turbines, stay converters and
large A. C. and D. C. generators, motors and
switchboard watertube and horizontal re
turn tube boilers, stokers and pumps. Refer
ences and licensed; am employed at the
present time but desire to change for good

reasons.

Address A. C., The Engineer.

15-2

WANTED—POSITION
as engineer by a man 22 years of age. Have
been raised in an engine room; have a ll
cense for the state of Ohio.
Do not. use
liquor or tobacco In any form.
Can come
on a. week's notice. Can furnish references.
Address W. A. F., The Engineer.
15-2
WANTED—POSITION
as chief engineer in any kind of a. steam
plant.
Can do my own engine, boiler and
pipe repair work. Am at present employed
as chief engineer In large ice plant.
Ad
dress H. G. “L. The Engineer.
15-2
POSITION
Wanted—A position around a steam or
electrical plant as a ﬁreman or assistant to
an engineer. If possible on the coast. Am
a student of the I. C. S. Can furnish good
rierences. J. B. V.
15-2
MANUFACTURERS' AGENT.
Experienced
and
successful
machinery
salesman is open to proposition from manu
facturers on commission basis for greater
New York and vicinity. Address G. F. W..
The Engineer.
15-2

girlie line.
n .

Address Box 452, South Begmtlf
-

SALESMEN WANTED.
Traveling among engineers to sell France
Metallic and ﬁbrous packings. Good Induce
mentis
In unoccupied terrItory.
Address
grance Packing Co., Tacony, Pbiladelspltifia,

a.

-

FOR SALE AT HALF VALUE.
Electric light plant in growlng town In
northern Illinois.
Collectlons average 8260
per month. A snap for an engineer to earn
a salary and acquire a good business of his
own. Will accept $1,000.00 cash, balance pay
able monthly from earning: Price. $2,500.00.
Address F. M. W.. The
gineer.
15-1
FOR SALE CHEAP.
Full line of brass patterns (gated), also
all machinery and stock of the New Engl
neers' Favorite Flue Cleaner. For further

particulars Inquire of Stewart: Heater 00.,
Buffalo, N. Y.
WANTED—ENGINEERS, SUPERINTEND
ENTS AND MANAGERS
to send for free trial order of the genuine
Ideal Metallic Packing for piston rods of en
gines, air compressors, ammonia compres
sors, Corliss valve rods, pump expansion
Joints. throttle and stop valve stems. Ideal
Metallic Packing Co., Box 52, St. Pialig1,1h£réni
“Spangenberg’s Steam and Electrical 11h
gIneerIng." by E. Spangenberg, M. 15.. former
superintendent of the St. Louis School of
Engineering; the only book published con
taining 1.035 questions and answers, with 648
Illustratlons. A complete reference book for
engineers, electricians, firemen and owners of
steam. electric and refrigerating plants, etc.
Geo. A. Zeller Book Co., St. Louis, Mo. 40
page pamphlet sent free.
14tf
WANTED.
Every engineer who reads The Engineer,
to also read the Bunday Bulletin, the ﬁrst
number of which appeared in the June 15
Issue. A neat, newsy little publication, whIch
aims to instruct as well as Interest. Costs
nothIng extra.
Your subscription to The
Engineer Includes the Bundy Bulletin. Don t
fall to look for It; will be found each month
directly following reading matter.
A. A.
Grlﬂlng Iron Co., Publishers.

Aucvsrr.1905-

THE

ENGINEER.

“Unit” Type of
Oil Filters
In our American Filter “Unit Type” we offer to the trade our latest and most improved pattern.
This Filter is made square instead of round and occupies a very limited space, and is the ideal Filter
for ofﬁce buildings, large power plants, or in engine rooms where space is limited yet a large quantity
of oil must be ﬁltered. This Filter is so constructed that it can be operated with or without an
oiling system. Also any number of “Units” can be operated together or separately, as desired.

'

WASYE OIL IIIIFFIIGS FROM U'Iillli

,

Y
to SEWER .3

i

4,
6

ﬂ .l

YO PURE OIL

PUMP

The above illustration shows three “Units” connected and operated on one Filter, and with a ca
pacity of 480 gallons in 24 hours. We can furnish “Unit Systems” of any capacity, from 160 to
5,000 gallons in 24 hours. Each “Unit” is so constructed that one can be placed in a power plant
and later on, if additional machinery is ordered, more “Units” can be installed and connected and

operated with the one in operation.
We have just issued a 4b-page catalogue, which is the ﬁnest and largest ever issued by any
oil ﬁlter concern in this country, and fully describes and illustrates the Cross, American and War
den Oil Filters, American Oil Filtering System, the Burt and Standard Exhaust Heads. It also
contains valuable information in reference to ﬁltering lubricating oils, and should be of interest to
every engineer of a power plant. We will be glad to send a copy upon request. In writing, kindly
state H. P. of engine and whether or not your plant is supplied with an oil ﬁlter or exhaust head.

THE BURT MANUFACTURING COMPANY
LARGEST MANUFACTURERS or on. nurzns in THE WORLD
209 Main Street, AKRON, OHIO, U. S. A.

Also supplied by Oil Companies, Dealers and Power Contractors.
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TWO ORDERS for heating
and ventilating equipment tor the

ent four Crocker-Wheeler gener
ators of varying capacity up to

Pennsylvania railroad were recent

750 kilowatts.

ly taken by the B. F. Sturtevant
Co. of Boston, Mass. One was
for the new machine shop at Re

SATISFACTORY
LUBRI
CATION is probably the most
vexatious problem which comes
before the general user of machin
ery. Those who have tested Al
bany Grease, made only by
Messrs. Adam Cook's Sons, 313

novo, Pa., which contains nearly

three-quarters of a million cubic
feet of space, and requires for its
heating to 65 degrees in zero
weather, a large steel plate engine
driven fan, with heater, and a sys
tem of underground ducts with
outlet connections. The other was
for the Trenton shops, which in
clude a machine and erecting shop,
paint shop and planing mill, con
taining over 4% million cubic feet
of space, and requiring half a
dozen fans, with the necessary
heaters, and systems of distribut
mg pipes.
THE USE OF THE ELEC<
TROLYTIC PROCESS for the
treatment of ores is constantly in
creasing. An indication of this is
shown by an order just placed
with the Cracker-Wheeler Co., of

\Vest street, New York City, in

variably ﬁnd it offers a solution of
all difﬁculties along this line. The
manager of a large laundry plant
in Chicago writes: “The grease
works very satisfactorily and we
shall use it hereafter in prefer
ence to what we have had."
THE TWIN CITY RAPID
TRANSIT CO, Minneapolis, will

install in its power house at the
lower dam, St. Anthony’s Falls,
a Vertical Cross Compound Reyn
nlds Corliss Condensing Engine,
for direct connection to a 3,500—

lein Brewery, Los Angeles, Cal.,

a 5-ton refrigerating plant; The
Home Ice Co., Houston, Texas,
ammonia condensers and a distill
ing system for an 8oton ice ma
king plant; W. D. Coggeshall &
Co., Darlington, 5. C., the ma
chinery for a I5-t0n ice-making
plant.

Doctors of lift
ing who have

studied the question of
economy in production

prescribe the

VELLUMOID PAPER CO.,
Worcester, Mass., offer the fol
lowing letter from the Cambridge
Electric Light Co., Cambridgeport,
Mass, as a proof of the popular—
ity of its product:
“I am using at present your
Vellumoid ﬁber steam packing in
thirteen gaskets, from 3 to 14

TRIPLEX BLOCK
for Engine Room and
Power House.
The TRIPLEX is easy
pulling, but very power
ful; quick, yet doubly
safe.

inches in diameter, both for wa

ter and steam at 160 pounds.
These gaskets have been in con
stant use for 4 months, and are

Cilia/ﬂgﬁ'cz.
YALE Q. TOWN}:
New York

giving perfect satisfaction."

kilowatt, three-phase, alternating—
current generator. This company

has previously installed three Al
lis-Chalmers engines of the same

Ampere, N. 1., through its New

York branch. The order calls for
two sizes of 898, Crocker-Wheel—
er, engine-type, direct-current gen
erators, with a capacity of 10,000
amperes and 105 volts. These will
be special machines with twenty
two poles and a speed of 100 rev
olutions a minute. They will be
installed at Carter street, N. 1.,
in a plant where there are at pres
J'O CONTINUALLY
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Press the “Bump”

size and type as the one now or—

dered, each having a normal ca
pacity of 5,000 horsepower. The
four engines are, however, capa
ble of developing an aggregate of

with the thumb of the op
erating hand and you’ve
instantly adjusted the

36,000 horsepower.

YORK MFG. CO., York, Pa.,
received contracts recently for the
following orders: Maier & Zobe

VISION AND REGISTER ALL

PRODUCTS

Victor PipeWrench

U31.

It’s a better and quicker
way—our way. No thim
ble or screws to turn.

' AUTOMATIC SCALES
RICHARDSON

SCALE

CO. NEW YORK

CHICAGO.

ALL THE STRAIN comes on the
BAR and JAW, and not on milling
or rivets, as in all other wrenches.
Bachelder
Indiea
tor
with Ideal

We will send an Indicator
Q nr Rodu 11: Wheel

Wheel attached.

or boat, subject to examination at ecxprgss oﬂlce:

WILL NOT SLIP 0R LOCK
0R CRUSH THE PIPE.

to be returned atonr expense if not found to be
H1858 "1 every detai , or we will send one of
Sucker Tube Cleaners, subject to

/ tnaluud approval, to be returned if
.

not satisfactory.

Drop-forged steel throughout. We
make every piece and part, and our
guarantee means something.

TI'IE SOOT SUCKER
drawn the soot from the
tubes Without admitting
steam into them.
Carmichael Damper
Regulator.
Automatic 011 Cups.

Ask your dealer. If he
doesn't know, write us.

Grate Bars, all kinds.
Steam and 011 Sep

Complete, convenientand reliable: ready for-various

arators.
Furnace Blowers.

pressures without change of spring ; guaranteed correct. Semi for our Catalogue.

C. E. BONNER MFG. CO.,

JOHN S. BUSHNELL & C0.. 124-126 Liberty St. NEW YORK

CHRISMAN, ILL.

Let us bend your opinlons toward the Brock Wrench.
REINFORCED AT HEAD.
WILL NOT BEND lN HANDLE LIKE THIS.

SEE THE POINT ?

BROCK WRENCH MFG. CO.

-

-

-

38 Cortlandt St., New York City.
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The Engineer
need not carry

the whole load
If judgment is used, he can do
much to lighten his burden

and increase his value to his
employer.

In the matter of packing,
for instance, get the best pack
ing, for every packed joint is a
source of possible trouble.
EUREKA is the best soft packing—the Genuine Eureka—with the Red
Diamond Trade Mark. Made of the right materials—pure rubber core, covered

with braided ﬂax (the rubber not coming in contact with the rod), impregnated
with high grade lubricants, it wears well, does good work while wearing, lasts
twice as long. It ﬁts any stuﬂing-box and saves time, money and trouble.
ROBERTSON-THOMPSON
INDICATOR.
Sold on easy terms to suit
engineers.

The Robertson-Thompson
‘
Indicator
is another help to the engineer. The modern engineer does not work by “rule
of thumb” and no longer guesses “where he is at” in regard to the best possi
ble utilization of steam. He uses an indicator.
~
THE ROBERTSON—THOMPSON INDICATOR is simply and ingen
iously accurate. We: sell it on easy terms to engineers.
How about a

\ -

Hlne Eliminator?
Takes water out of live steam before it reaches the engine. May save a
blown-out cylinder head, to say nothing of the economy and added eﬁiciency
of dry steam.

Also removes oil from exhaust steam where condensation is

used for boiler feed and prevents corrosion of plates and tubes due to fatty acids.

IIINE ELIIIIIATOR.

Other aids to the engineer, concerning which you can write us, are:

Willis Planimeters,

VictorReducingWheels,

Jas. L. Robertson & Suns

Feed Water Heaters,
Shaking Grates,

Exhaust Heads, Etc.

I94 Fulton Street

NEW YORK
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AN OUTSIDE CONNECTED
INDICATOR.

ENGINEER.

AUGUST 15, 1905.

furnished with either an inside or outside
spring indicator. The Houghtaling reduc

ing motion consists of a drum on which the
\Vith the advent of gas engines and the
cord from the crosshead of the engine is
use of superheated steam in steam engines,
wound, this drum being held in place by a
the effect of high temperature in the cylin
coil spring and turning an axle on which is
der on the spring of an indicator has be
come of great importance. With saturated _ a spiral gear. This spiral meshes with a
spur gear on the bottom of the paper drum,
steam at comparatively low pressure, the
thus turning it. The ratio of reduction is
temperature was not sufﬁciently high to
altered by changing the drum on which the
cause any loss of temper in the spring, but
cord is wound.
with the higher pressure and with the dry
.->———‘
heat of superheated steam, the temper oi
the spring is liable to be affected, with the
ELECTRIC TRAIN BULLETINS.
introduction of consequent inaccuracy in
For the greater convenience of its pas
the records from the indicator.
trons, the Chicago & Alton railroad has
In adapting the Tabor indicator to meet
installed at a number of its stations an
the new requirements, the Ashcroft Mfg.
automatic electric device known as the
Co., of New York, removed the pressure
train bulletin, which, in appearance, is like
spring from the inside of the cylinder and
a large clock, a hand or pointer indicating
placed it on the outside, where the tempera
upon the dial whether the train is on
ture is but little higher than that of the sur
time, or if not, the number of hours or
rounding atmosphere. The location of the
minutes late.
spring will be seen in Fig. I, which shows
These electric bulletins are placed in
also the modiﬁcation in arrangement of the
station waiting-rooms and in the principal
cylinder and pencil motion, made necessary
hotels in cities and towns through which
by this outside construction. The pencil
motion is placed a little to one side of the
top of the cylinder and the central arm is
moved up and down by a horizontal pro—
jection from the end of the piston rod. The
spring is carried on top of the piston rod in

THE VICTOR PIPE WRENCH.
In the ordinary pipe wrench there are

two difﬁculties. One is the time taken
to adjust it, the other is weakness of some
portion of the wrench which causes it to

give out just when it is most needed.
In the illustration is shown a wrench
in which the inventor has sought to over

come both objections. Instead of a milled
thimble which must be turned to adjust

THE VICTOR PIPE WRENCH.

the wrench the size of the opening is
changed by a touch on the thumb piece at
the bottom of the lower jaw. If the con
struction is studied, it will be seen that
the strain on the wrench does not come
on the milling, on rivets, or on springs.

The back of the wrench is a solid bar ca
pable of withstanding almost any strain
and the jaw slides on this bar, getting
its bearing against the front side when
the wrench grips on the pipe.
By pressing on the lower projection of
the lower jaw, a coil spring is compressed
and this allows the milling on the jaw to
disengage from that on the bar, so that
the lower jaw can be moved backward or

forward by the thumb while the wrench is
held in one hand. As soon as pressure is
released, the milling rc-engages and the
jaw is set. As the lower jaw sets against
a stop it is impossible for the wrench to

crush a pipe no matter how thin.
This wrench is manufactured by the
C. E. Bonner Mfg. Co., of Chrisman, 111.,

in sizes from 6 to 24 inches long. The
6-inch wrench takes pipe from 1A to V;
inch diameter, and the 24-inch wrench pipe
from K to 2% inches diameter. Inter—
mediate sizes are suitable for other sizes
of pipe.
_—<-o.-—

FIG. I.

THE TABOR INDICATOR, SHOW’ING AR
RANGEMENT OF PARTS.

FIG.

2.

VIEW OF SPRING AND PISTON
THEIR CONNECTIONS.

AND

LUBRON.
This is the name given to a line of
steam supplies which is specially treated
with a lubricant of the same name, thus
making the packing self~lubricating and in
suring long life. The Lubron compound is
free from acid, and it does not clog or eat
out bearings. The Lubron greases and oils
have a melting point from 400 to 1,000 de

a yoke and can be removed and replaced
without handling any hot parts of the indi
cator.

This is the only change made in the in
dicator, all other parts being exactly the
same for either inside or outside spring
apparatus. The new arrangement of piston
and spring on the top of the cylinder cap is
shown in Fig. 2.
Besides the outside spring, the Ashcroft
Mfg. Co. is furnishing on the most com
plete if its indicators the Houghtaling re
ducing motion, which is shown attached to
the paper drum in Fig. I, and the electrical
attachment for applying the pencil to the
indicator paper for taking simultaneous
cards from a number of cylinders or a
number of engines. Both the reducing mo—
tion and the electrical attachment can be

the Alton trains are run. They are all
controlled by the operator at the depot.
All bulletins, in the waiting-rooms and in
the hotels, register alike at the same in
stant. The operator indicates on the bul
letin the number of the train next due to
arrive and the time of its arrival. The
machinery is similar to a telegraph instru
ment, controlled by a telegraph key.
This device saves station agents much
annoyance in answering questions verbally
at the depot and by telephone to the hotels
concerning train time. The new auto

grees, F., according to hardness, and are
arranged to suit all kinds of machinery.
Compound No. 10 is used for hydraulic
elevators, mixing readily with water in the
tanks and lubricating all the parts which it
touches. Lubron packings are made up for
hydraulic work, for ammonia machinery, in
the ordinary square spiral form, and as a
cushion—back molded packing, specially
adapted for piston rods, plungers or pumps

and elevators.
Another Lubron specialty is the hot—
water valve, which is made without rubber,

matic train bulletin asnwers all questions

is unaffected by hot or cold water, am

completely and authoritatively, and it re
quires the operators less time to make the
indications on the bulletin than it does to
answer a single question at his ticket win

monia, oil or lime, yet is not easily broken

dow.

and is noiseless.

These Specialties are all

manufactured by the Lubron Manufactur

ing Co., Inc., 88 Broad St., Boston, Mass,
which will send samples on request.
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American Oil Filter
“Unit Type”
HIS STYLE OF FILTER will commend itself to power plants where the space given to oil
ﬁlters is limited yet a large ﬁltering capacity is required. Each “Unit” is 42 inches long, 3 feet
high and 28 inches wide, and has a ﬁltering capacity of 160 gallons in 24 hours. The ﬁlter can
be operated with or without an oil
ing system, and is so constructed

that any number of “Units” can
be operated as one ﬁlter or sepa
rately as desired. In cleaning the
ﬁlter the oil service is not inter
rupted, and it is not necessary to

change any pipe connections. This
feature is a very important one
when considering the question of
ﬁlters suitable for oiling systems.
The American Filter is so con
structed that any kind of ﬁltering
material can be used successfully.

They are guaranteed to clean the
heaviest grades of oil perfectly,
such as cylinder, lard, crank case,

gas engine, etc. If you have tried
to clean heavy oils in other makes
of ﬁlters without success, order one

'of our “Unit” Filters on, 30 days’
trial, subject to your approval in
every respect. If not satisfactory,
return same and we will pay the

freight charges both ways. Is that
fair enough?

If you contemplate installing an oil ﬁlter, for use with or without an oiling system, ask your
engine builder, supply house or oil company to send you one of our American Filters, “Unit Type,”
on trial subject to approval, or write us direct.

We have just issued a new 48-page catalogue, which describes and illustrates our various Oil
Filters and Exhaust Heads, and should be in the hands of every engineer. Advise us the size of
your engine and whether or not your plant is equipped with oil ﬁlters or exhaust heads, and we will
be glad to send you a copy free of charge.

THE BURT MFG. co.
Largest Manufacturers of Oil Filters in the World
209 Main Street

AKRON, OHIO, U. S. A.

Also supplied by Oil Companies, Dealers and Power Contractors.
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DIRECTORY OF ENGINEERING SO
CIETIFS.
AMERICAN BOILER MANUFACTURERS' Asso
CIATION.
Secy., J. D. Farasey, Forest street and

FRANK M. GILMORE has severed his con
nection with A. Sorge, Jr., 8: Co. and is
now identiﬁed with the Calumet Supply Co.,
411 and 4I3 Dearborn street, Chicago.
EDWARD SIIIDLER, representing the Bar

Erie Railway, Cleveland, O.

riett Electric Co. of Cincinnati, was one of

AMERICAN INSTITUTE or ELECI‘RICAL ENGI
NEERS.
Secy., R. W. Pope, 95 Liberty street,
New York City.
AMERICAN ORDER OF STEAM ENGINEERS.
Supreme Corr. Eng, C. Leng, 306 Lip
pincott Bldg, Philadelphia, Pa.
AMERICAN RAILWAY MECHANICAL AND ELEC

the convention visitors.
THE QUILT, given by the Ladies' Auxil
iary to the N. A. S. E. at Louisville for the
home fund, was won by J. L. McGilvray of
the Peerless Rubber Mfg. CO. The lucky
number was 389, and $Ioo was raised in all.

TRICAL ASSOCIATION.

Secy., Walter Mower,

I2 Woodward

avenue, Detroit, Mich.

AMERICAN SOCIETY OF HEATING AND VENTI
LATING ENGINEERS.

AMERICAN SOCIETY or MECHANICAL ENGI
NEERS.
Secy., W. M. Mackay, P. O. Box 1818,

AUGUST I 5, 1905.

ENGINEER.

J. HOLT GATES, who was widely known

in the electrical industry, died suddenly in
Chicago on July 13, the immediate cause of
his death being heart failure. Mr. Gates
was born in Brooklyn in 1862 and was the

BROWN CORLISS ENGINE Co., Corliss,
Wis., has secured the contract for the Cor
liss engine and generator for the city of
Springﬁeld, Mass.
ON AUG. 23, 24 AND 25 the International
Association Of Municipal Electricians will
hold its tenth annual convention at Erie,
Pa. The following papers will be presented
and discussed: The Effects of Electrostatic
Inﬂuence in Telephone and Telegraph Cir
cuits, H. R. Allensworth, Columbus, 0.;
The Advisability of Fusing Fire and Police
Telegraph Boxes, C. E. Diehl, Harrisburg,
Pa.; Electric Light Engineering, A. S.
Hatch, Detroit, Mich.; Erection and Main
tenance of Electric Lighting Plants, C. L.
Williams, Meridian, Miss; Suggested Im
provements in Fire Alarm Telegraph Sys

youngest son of General William Gates, of

tems, Wm.

Brophy, Boston, Mass;

The

the artillery service in the United States
New York City.
Necessity of a Rigid Inspection by the Mu
AMERICAN SOCIETY or MECHANICAL ENGI
Army. He served for a short time in the
nicipality, T. C. O’Heam, Cambridge,
NEERS.
Twenty-third and Seventh regiments of the
Secy., Prof. F. R. Hutton, I2 West 3Ist
Mass; Underground Construction, Louis
New York National Guard and in the Unit
street, New York City.
Gascoigne, Detroit, Mich.
ASSOCIATION or EDISON ILLUMINATING COM _ ed States Navy for 3 years, but his liking
THE CRISS-CROSS TUBE CLEANER CO. has
PANIES.
for commercial pursuits drew him to Chi
Secy., W. H. Johnson, Philadelphia, Pa.
sold its business, and in the future its
cago, and in 1885 he started his electrical
CANADIAN ASSOCIATION or STATIONARY EN
products will be manufactured by Edward
career with W'estinghouse, Church, Kerr &
GINEERS.
F. Fletcher 82 Co. under the ﬁrm name of
Secy., W. Inglis, Toronto, Ont., Can.,
Co., which had just taken the agency of the
the
Reversible Tube Cleaner Co., 24 and 26
554 Bloor street, W.
Westinghouse Electric 8: Mfg. Co., organ
Southbridge St., Worcester, Mass. With
CANADIAN ELECTRICAL ASSOCIATION.
ized shortly before in Pittsburg.
Secy., C. H. Mortimer, Toronto, Ont.
increased facilities, the new company pro
Mr. Gates spent 7 years with the West
ENGINE BUILDERS' ASSOCIATION.
poses to manufacture and carry in stock at
inghouse company and in 1893 became sales
Secy., J. I. Lyle, 39 Cortland street, New
its factory sales rooms all sizes Of the
manager of the old Siemens & Halske Co.
York City.
CriSS-Cross tube cleaners for steam boilers,
ENGINEERING ASSOCIATION or THE SOUTH.
of America, with headquarters in Chicago,
automobiles, guns and riﬂes. The ofﬁcers
Secy., R. L. Lund, Nashville, Tenn.
subsequently going into business for him
are: Edward F. Fletcher, president and
INTERNATIONAL UNION OF STEAM ENGI
self as agent for various electrical com
treasurer; S. W. Fletcher, vice-president
NEERS.
Next convention, Toronto, Can., Sept.
panies.
and secretary; A. G. Lamb, general mana—
In I899 the ﬁrm of Gates 81 Randolph
II-I6, 1905.
ger.
Secy., R. A. McKee, Masonic Temple,
was formed to act as western agents for
‘0.—
Peoria, Ill.
several electrical ﬁrms. but the company
MASTER STEAM BOILER MARERS' ASSOCIA
NEW BOOKS AND CATALOGS.
was ﬁnally dissolved, and from that time
TION.
until his death Mr. Gates acted as sales
Secy., George M. Clark, I377 North Ma
BUILDING SUPERINTENDENCE, PART 1,
agent for various types of electrical and
plewood avenue, Chicago, Ill
Paper by Edward Nichols prepared for the
NATIONAL ASSOCIATION or STATIONARY EN
American School of Correspondence, con
steam machinery.
A wife and one son, I6 years old, are
GINEIms.
tains directions about
under-draining,
Secy., Frank W. Raven, I40 Dearborn
left behind by Mr. Gates, and he is sur
foundation
'walls,
framing
for houses,
street, Chicago, Ill.
vived by one brother and one sister.
plumbing and piping, lathing and plaster
OHIO SOCIETY or MECHANICAL, ELECTRICAL
J. M. WOOD. representing the American
ing, installation of heating apparatus, build
AND STEAM ENGINEERS.
Secy., Corvin J. Miller, 620 Shorb street,
Pulley Co. of Philadelphia, was in attend
ing of stairs, builders’ hardware and ﬂoor
Canton, 0
ance at the Louisville convention.
ing.
WESTERN SOCIETY OF ENGINEERS.
HARRY KNOWLTON, representing the
COST OF FRICTION is the title of a pamph
Secy.,]. H. Warder, I737 Monadnock
Hartford Steam Boiler Insurance and In
let by Charles H. Garlick of Pittsburg, Pa.,
Block, Chicago, Ill.
w
which deals with the question of grease vs.
spection Co., also attended the convention.
oil. Copies can be had by addressing the
OF PERSONAL INTEREST.
F. L. KENNEDY has changed his address
author, care of the Atlantic Reﬁning Co.
from 5 Mercer circle to 43 Appleton street,
PAUL J. CHALLEN, assistant to the man
CROCKER-WI-IEELER CO., of Am
ager of the Green Fuel Economizer Co., has
Cambridge, Mass.
pere, N. J., in Bulletin No. 58 is issuing a
recently accepted a position with the Stir
L. S. TOMLINSON and George Sommers
reprint of articles by R. V. Wright, me
ling Co. at its Philadelphia ofﬁce. Mr.
of the Fidelity and Casualty Co. of New
chanical
engineer of the Pittsburg & Lake
Challen has been connected with the Green
York were seen at the national convention.
Erie Railroad on the electric equipment
Fuel Economizer Co. Since it Started in
A,

business in this country, 13 years ago. As a
designing and constructing engineer he has
had a large experience and opportunity to
study various types of boilers and their op
eration.
WILLIAM FISHER of the Fisher Govern
or Co. was accompanied to the national
convention by Mrs. Fisher, who was in
daily attendance and seemed to enjoy the
affair to the fullest extent.
F. P. HAMILTON of Cincinnati, contract
ing sales agent for steam specialties, was in
attendance at the national convention. Mr.
Hamilton was the sales agent who closed
the deal for the Chapman-Fulton Co.’s ap
paratus, which was installed in the L. & N.
Railway plant described in the Aug. I issue
of The Engineer.

NEWS NOTES.
ON PAGE 513 of the Aug. I issue, under
the description of the boiler room in the
power station of the Louisville Railway Co.,
the statement is made that 5,000 horsepower
of Cochrane open feed-water heaters are
already installed and that an additional 500
horsepower has been ordered. The latter
ﬁgure Should read 5,000 horsepower.
THE INGERSOLL»RAND CO. took posses
sion of its new ofﬁces on the fourteenth
ﬂoor of the Bowling Green Building, II
Broadway, New York, on Aug. I. At that
time the oﬂ‘ices of the Ingersoll-Sergeant
CO. at 26 Cortlandt St. and the Rand Drill
Co. at 128 Broadway were given up and
the united forces moved to the new Ofﬁces.

of a railway shop.
ALLIS-CHALMERS CO., of Milwau—
kee, in Catalog NO. 124 describes the
Overstrom concentrator for the treatment
of ores, and emphasizes the advantages
of the special new features which have
been incorporated into this machine.
GREEN ENGINEERING CO., of Chi
cago, 111., in Catalog D, which is ﬁnely
illustrated and ﬁlled with information in
regard to the Green traveling link grate,
describes a number Of installations Of that
apparatus.

QUEEN & CO., of Philadelphia, man
ufacturers of scientiﬁc instruments, are is
suing a new catalog describing thermom
eters, barometers, etc.
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Improved Bundy Vacuum Oil Separating
System.
And now about the Improved Bundy VA
CUUM Oil Separating System: Fig. I will
give you some idea regarding the design and
working of this device.
Every possible and vital contingency that
affects the operation of this system has been
properly cared for, and notwithstanding par—
donable impatience to place it before the steam
using public at an earlier date, we have re
frained from doing so until we could offer a
positive guarantee of efﬁciency, based not on
theory but on the results achieved by actual
operating installations.
The exhaust steam condensation in hun
dreds of steam plants, running condensing, is
going to waste on account of the hitherto im
possibility of getting a reliable and eﬁective
system to purify the steam by extracting
therefrom the cylinder oil. Thousands of dol
lars are annually wasted through the loss of
exhaust steam condensation. With the Im
proved Bundy System this condensation can
be reclaimed, and used for boiler-feed pur
poses, representing to the owners a tremendous
saving in water alone, as well as in fuel.

nate those toothsome viands for which the
cuisine of this house is justly famous; a No.
54 (1") Low Pressure Separating Trap and a
No. 1 receiver care for the drips from more
kitchen apparatus, such as washing machines,
laundry.drying coils, etc.
(This trap and
receiver replace two traps of another make.)
A No. 54 (1") trap and No. I receiver collect
the engine receiver drips, and a No. 78 (1")
trap and No. I receiver the drips from the re
heating coils.
#

i

*

Bundy Oil Separator in Hotel Endicott.
Hotel Endicott, Columbus avenue and Eigh
ty-ﬁrst street, New, York city, were desirous

447 Communipaw Avenue,

JERSEY CITY, N. J.

ice several wceks for cleaning purposes.

The

old separator occupied a space three feet in

diameter by six feet long. A Bundy Oil Sep
arator, occupying 19% inches by 38 inches, was
installed instead, and at a cost of 75 per cent

less than the old one. A similar period of
service shows that the Bundy Separator is
effectually performing its work, and the genial
engineer in charge of the plant (Mr. James
O'Connell) expresses himself as no longer
afraid that the cylinder heads will be blown
out on account of priming boilers fed with
oil-laden condensation.
Moral: Buy the Bundy Oil Separator in
the ﬁrst place and save the needless expense
of experiments.
REMEMBER the two strong points about
the Bundy Oil Separator: First, its construction
insures positive separation of oil from exhaust
steam; second, the separating feature is vest
ed in removable plates which can be extracted
(with ease and without expense) and cleaned.
Therefore, it is a permanent separator.
a: a a

Large and Small Leaks Properly Cared For in
a Large Asylum.
Mr. Thomas Cressey, architect, 800 Broad
street, Newark, N. J., is one of those wide
awake fellows constantly on the watch for

We are now prepared to make estimates

and guarantees for any type of condensing
plant. Bear in mind that our guarantee is spe
ciﬁc. This is not a “scll-yowon‘trial” propo
sition; we will tell you exactly what results our

Ovcrbrook, N. 1., he discovered several large,

system will produce, and the fulﬁllment of our
guarantee will be determined in a manner that

juicy leaks requiring Bundy Traps, and author
ized the following installation, which was ably

will leave no room for doubt or evasion.
Send name and address at once for our new
Text Book on Steam and Oil Separators.
* s a:

put in by Mr. Elias Berla, steamﬁtter, of New

money-saving devices for the benefit of his
clients. At the Essex County Insane Asylum,

ark, N. ].: A No. 57 (2”) Bundy Separating
Trap, to take the condensation from a Sturte
vant fan stack containing approximately 5,000
feet of I-inch pipe, operating with ten pounds'
pressure, and discharging into the boiler room, _
740 feet distant; a No. 56 (1%") separating
trap, to take the condensation from the direct
radiators located in the main building and dis
charging to same point.

“One source of waste which is neglected
in many steam plants is the small leaks in
steam pipes and in feed pipes. Of the two,
the leaks in the steam piping are the more
wasteful, since they represent heat units al
ready expended as well as power used.”—
From editorial in The Engineer of June 15th,
1905.
s a a:

*

Bondy Traps in Hotel Astor.
FIG. I.

The management of the ﬁnely appointed
and equipped Hotel Astor, Forty-fourth street
and Broadway, New York city, are fully alive
to the precept taught in the above quotation,
since they have taken the necessary steps to
permanently close up a number of bothersome
“small leaks" in their ﬁne power plant with
Bundy Separating Traps. A No. 77 (%")
Bundy High Pressure Series Trap is attached
to the dead end of the main steam line carry
ing 140 pounds live superheated steam; a No.
53 0%,") Bundy Low Pressure Series Trap
saves the condensation from the steam cooking
apparatus in the kitchen, from whence ema

BUNDY IMPROVED VACUUM OIL SEPARAT

i

i

The most charming feature that the engi~
neer ﬁnds about the Bundy Trap is that it
will raise water against any elevation without
leaking any steam through from the condens
ing system and without permitting the return

ING SYSTEM.

into the system, back through the trap, of any

of utilizing condensation from their exhaust
steam, and were induced sometime ago to pur

chase a so-called oil separator. An effectual
trial served to demonstrate the inability of the
machine to purify the steam to the extent
that would admit of using the water for boiler
fecd purposes. The separator was removed
and a larger one (same make) substituted;

results no different.
service,

the boilers

After a few months’
were quite

well coated

with oil, and had to be discharged from serv

water. Everybody concedes that the ordinary
steam trap will only discharge to a point be
low its own level. Not so with the Bundy; it
will discharge on a level with itself, above or
below with equal facility.
Then the operating parts are on the out
side where you can get at them; they are not
drowned in water, or hid behind troublesome
corners. Mechanics say: “It is so easy to re
place a worn disc on a Bundy Trap valve; only
about ten minutes' time during the noon shut
down. Not necessary to stay nights."

THE
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I. G. WHITE & CO., of 43 Exchange
place, New York City, is issuing a pam
phlet descriptive of some of its work in
the construction of interurban railways.
GOLD MILLING IN THE BLACK
HILLS is the title of a special publica
tion, N0. 4000, issued by the Allis-Chalm
ers Co. of Milwaukee. This is a reprint
of a paper read by Prof. H. O. Hofman
of the Dakota School of Mines before the
American Institute of Mining Engineers,
and describes the work in ful detail.
WEBSTER SPECIALTIES as manu
factured by Warren Webster
Co., 0
Camden, N. 1., are described in a folder,
F 17. Among other apparatus mentioned
are the different styles of heaters, 011 sep
arators,

steam

separators,

traps

and

ex

pansion joints.
WATERTOWN ENGINE CO., Water
town, N. Y., shows, in an interesting leaf
let, the savmg effected in the plant of the
New York Cold Storage Co. by the in
troduction of one of its four-valve en
gines in place of single-valve, high-speed
engines.
THE B. F. STURTEVANT CO., of

Aucusr 15, i905
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using about the same amount of fuel, mak
ing a saving of about 20 per cent. We also
wish to state that we are very well pleased
with the engine and think we have a good
machine.”
CHANDLER & TAYLOR CO., In
dianapolis, Ind., recently secured contracts
for its enclosed, self-oiling, direct-connected
engines in the following institutions: Pur
due University, Lafayette, Ind.; main power
plant of the Indiana State Normal School
at Terre Haute, Ind.; Girls’ Industrial
School, Indianapolis, Ind.; Michigan Col

lege of Mines, Houghton, Mich. These en
gines were all built in exact accordance
with the recommendations of the American
Society of Mechanical Engineers and the
American Institute of Electrical Engineers
for direct-connected units.
SARGENT STEAM METER CO. re
ports a very satisfactory business for the
past few months in the sale of its steam
meters, which have but recently been placed
on the market. Among the recent sales are
ten meters to Armour & Co., varying in
size from I to 4 inches. The ﬁrst order
from this company was placed in' March
and the repeat orders would indicate that

Boston, Mass, has just issued a secon

edition of its Bulletin No. 63, showing
generating sets in a full line of 36 sizes
ranging from 3 to 100 _kilowatts, and
equipped with vertical Simple, vertical
compound or horizontal engines, accord
are‘
ing to size. All of these_ engines
_
equipped with forced lubrication, water
shed partitions and oil-tight cases.
BULLETIN No. 55 of the Crocker
Wheeler Co., of Ampere, N. 1.,‘describes
small generators arranged for direct con
nection.
FOR JULY, 1905, Wyn'ian & Gordon,
manufacturers of drop forgings, of Cleve
land, 0., and Worcester, Mass, are pub
lishing a short story of Nathan Read in
their series of short stories of engineers.
Read was the inventor of the vertical
multitubular type of boiler, which be de
signed in an endeavor to make a light
weight boiler for steam boat use.

TRADE NOTES.
THE BUCKEYE BOILER SKIMMER
CO., Toledo, Ohio, received from the To
ledo Elevator Co. the following letter: “In
reply to your favor of the 22d in regard to
the skimmer we have in use, would say that
it is doing all you claimed for it. We have
had it in use about a year and have no trou

ble with foaming and not near as much
scale. Our boiler is a I5o-horsepo_wer
Scotch and we have run 8 weeks at a time,
day and night, without washing out and
found very little dirt in it. Before usmg the
skimmer we had to wash out at least every
2 weeks.”
STANLEY INSTRUMENT C_O., of
Great Barrington, Mass, is now ﬁlling or
which
ders forhas
wattmeters
rotated with
jewela bearings.
new_model _This
model has been designed to avoid infringe
ment of the Tesla patents on the oints
named in the injunction of the .nited
States Court of Appeals. Under adVice_of
counsel, the com any has designed an _in
strument in whicii the counting mechanism
is not driven from the rotating metallic
disk and the pivot is spring supported.
THE MURRAY IRON WORKS, Bur
lington, Iowa, are continually receivmg let
ters from users of its Corliss engine, and
these speak highly of its operation and cili—
ciency. The following is a letter from the
Hopkinsville Gas and Lighting Co.:_ “We
have had one of your Murray Corliss en
gines, 20x42-inch, at work in our station
now about three months, belted to a 120
kilowatt alternator and an 80-light arc ma
chine. \Ve wish to say that the engine is
doing good work. Previous to installing

the device is all that is claimed for it. The
Crane Co. has also purchased three 2-inch
metersv Other installations are as follows:
Central Heating Co., Detroit; C., B. & Q.
Railroad;

Lima

Electric

Railway,

Lima,

Ohio; Los Angeles Gas & Electric Co., Los

POSITION
Position as a chief engineer or superin~
Intendent of an electric light plant or water
works.
Experienced with all styles of en
gines and electric lighting; also the air lift
system of water works. First-class Ohio Ii
cense. Address Box 332, Westervllle,1(5)hzlo.
POSITION

by an

engineer

and

with

8

dress Box 1041, Hartford, Conn.
POSITION
by an energetic and ambitious young en
gineer and electrician; experienced with high
speed and slow speed engines, boilers and
pumps; A. C. and D. C. generators and mo
tors. wiring and all kinds of repair work.
Careful, competent and reliable.
I. C. 8.
student. Shop or factory with electric trans
mission system preferred.
Address A. D..
care Engineer.
16-3
POSITION
as engineer of small steam plant or as help
er in a large power plant where practical
experience can be gained. Can furnish best
of references. Have had three years' expe
rience running traction engines.
Student
International Correspondence
Schools;
23
years of age, and married. Temperate and
steady.
Middle west preferred; Kansas or

Oklahoma.

Address H. E. McB., care Engi

neer.

16-2

POSITION
as engineer; have had 12 years‘ eXperience
with slow and high speed Corliss engines;
also Buckeye and American Ball engines and
electricity.
Can give first-class references
from past and present employers as to abil
ity and faithfulness to Interests of employer.
Address W. J'. C., care Engineer.
16-2

Angeles, Cal.; Metrlorpolitan Life Insurance

Co., New York;
ew Orleans Railway
Co.; Pennsylvania Railway Co., Altoona,
Pa._; Plankington House, Milwaukee, Wis.;
University of Illinois, Champaign, Ill., and
Reunert & Lenz, Johannesburg, South Af
rica.

electrician

years' experience in charge of modern steam
and electric plants. Corliss engines and In
dicator a specialty. Best of references. Ad

POSITION
In a power plant engine room by a young
man 22 years of age.
Am thoroughly fa
miliar with engines, dynamos and motors.

storage cells, etc.

I. C. 8. student and will

ing to work.
Boston or vicinity preferred.
Address H. E. C., care Engineer.
16-2

CHIEF ENGINEER.
Experienced with large, simple and com
pound condensing and non-condensing en
gines, steam turbines, stay converters and
lar e A. C. and D. C. generators, motors and

WANTED

sw tchboard

Positions wanted advertisements not exceeding
50 words for subscribers to The Engineer will be
inserted twice free of charge.
Help wanted and special advertisements, 60
words or less, 81.50 per lnserfton; additional words
2 cents each.
Original letters of reference should not be en
closed with replies lo advertisements appearing in
these columns, as they are frequently mislairi and
lost. A copy o/Uw reference will serve the purpose.

POSTION AS COSTKEEPER,
referably with machinery manufacturer.
ve six years' experience; can furnish best
of references.
Graduate of a business in
stitute.
Also have a technical education.
Address Ralph M. Snyder, 716 Madison St..
Fort Wayne, Ind.
16-2

WANTED—POSITION

and horizontal

re

-

WANTED.

Six good gas engine engineers. familiar
with operating large engine plant‘s; good
salary to right men; give experience and
reference. Weber Gas and Gasoline Engine
Co., P. O. Box 323. Kansas City, Mo.
16-4
WANTED.
Bright salesman to handle lubricating
In all districts.
Must be a hustler.
dress The Wallace Oil Co., 211 Broad
Baun Bldg. Trenton, N. J.

oils
Ad
St..
16-2

WANTED.
Salesman for well known steam specialties
of superior merit on an Inviting commission
basis. working one or more states, or as a
iIildle line.
Address Box 452, South Bosnia

n .

as engineer by a man 22 years of age. Have
been raised In an engine room; have a II
cense for the state of Ohio.
Do not. use
liquOr or tobacco In any form.
Can come

on a week's notice.

watertube

turn tube boilers. stokers and pumps. Refer
ences and licensed; am employed at the
present time but desire to change for good
reasons. Address A. C., The Engineer. 15-2

Can furnish references.

Address W. A. F.. The Engineer.

15-2

SALESMEN WANTED.

Traveling among engineers to sell France
Metallic and ﬁbrous packings. Good induce
ment!
In unoccupied territory.
Address
grance Packing Co., Tacony, Philadelspiifia.

a.

-

WANTED—POSITION
as chief engineer in any kind of a. steam
plant.
Can do my own engine, boiler and
pipe repair work. Am at present employed
as chief engineer In lar e ice plant.
Ad
dress H. G. W., The En neer.
16-2
POSITION
Wanted—A position around a steam or
electrical plant as a ﬁreman or assistant to
an engineer. If possible on the coast. Am

FOR SALE CHEAP.
Full line of brass patterns (gated), also
all machinery and stock of the New Engl

neers' Favorite Flue Cleaner.

For further

particulars inquire of Stewart: Heater Co.,
Buffalo, N. Y.
FOR SALE CHEAP.

1 90-K.W.. 125-cycle. G. E. belted gener
ator: 2 L. D.. 12-50 T. H. are machines; 60

a student of the I. C. 3 Can furnish good
references. I. B. V.
15-2
POSITION

T. H. are lamps, type M; 1 Deck & Church
engine. 100 H.P. Address Columbia Wate

I am a ﬁrst-class steam and refrigerating
engineer and hold a Chicago engineer’s ll

ENGINEERS' LICENSE.

cense.

Married, sober, and desire a steady

position.
Address
0010.. Box 53.

G.

A.

Rand.

La. Junta,
15-2

POSITION
As chief engineer. Have had 14 years' ex
perience with Corliss and automatic en
ﬁiges, eight years' experience with dynamos.
ve tools and indicator and competent to
make all needed repairs and keep plant up
to highest standard. Am at present em

& Light Co., Columbia, Tenn.

16-6

Engineers. electricians. ﬁremen and ma
chinists send for 52 page pamphlet, describ
ing Spangenberg's Steam and Electrical En
gineering, just out; best book ever published.

sent free.
St.,

Geo. A. Zeller Book Co., 8 S. 4th

St. Louis. Mo.

16-tf

ENGINES FOR SALE.
12x24” "Philadelphia." Corllss; 12x30" “Vil—
ter"; 14x42" “Lane & Bodley": 24x46x48"
“Vllter” Cross-compound Corliss;
11x16”
“Allfree” automatic cut-off. horizontal;

10x

as chief engineer of a 850 H. P. plant.

12" "Sturtevant" high speed, horizontal: 5x

ut desire a change. Southern states pre
ferred. Can furnish best of references and

5" “Huyett & Smith" high speed, vertical.
All in good repair. Also new Corliss engines.

can come on 30 MY; nouce_

all sizes.

gloye

Adm-e” J_ w,

Croskey. Apartade a. Saltillo. Mexico.

tf

The Vllter Mfg. Co., 910 Clinton

St-v Milwaukee- “'18-

16-2

the new engine, your agent stated to us that

POSITION

MANUFACTURERS' AGENT.

we would make a great saving in fuel by
putting in the Murray engine. The new en
gine is pulling about 40 horsepower more

wanted around a steam or electrical plant.
Am an experienced man In machine shop
work and can make my own repairs. Good

electrician and machinist.

than the old engine was pulling, and we are

ner, Phoebus, Va.

Experienced
and
successful
machinery
salesman ls open to proposition from manu
facturers on commission basis for greater
New York and vicinity. Address G. F. W..
The Engineer.
15-2

Address A. Kast
16-2

Aucusr 15, 1905.

THE

VELLUMOID PAPER CO.,
Worcester, Mass, received the
following letter from the Fort
Wayne, Ind., Electric Works:

“Yours of the 11th, also sam
ples to which you refer, received.
Also have your favor of the 16th,
regarding prices. We have tested
the samples you sent us and ﬁnd

that they will answer our re
quirements admirably.
We use
two thicknesses of 0.005 and 0.009
inch., which we would wish very
pliable and flexible, but at the
same time exceptionally tough and
strong. We use 0.12 inch thick,
strong and tough, but not neces
sarily pliable or ﬂexible.
The
standard sizes of sheets will an
swer our purpose and an initial
order in case your prices were
right for this material could be
placed for, say 1,000 pounds of
each size, until

we

were more

fully satisﬁed that the
would come up to our
tions.
Will be glad
from you with prices
earliest convenience on

terial,

material
anticipa
to hear
at your
this ma

delivered f. o. b. Fort

Wayne."
IN PACKING A STUFFING
X as much or more depends

on the quality of the packing used
as on the skill and care displayed
by the engineer. A good packing
must lay up easily, so that too
much compression is not needed
to make it tight. There must be
a certain reserve of elasticity, as
it wears or settles into its place
Crandall Ip’acking
acking, Co.,
madePalmyra,
by the
Crandall
_ Y., is a typically good pack
ing. It has the necessary resili
ency, the wearing surfac is a cov
ering of braided long- ber ﬂax,
impregnated, by a cold oil process,

ENGINEER.

with a lubricant, which increases
its wear-resisting capacity and
obviates friction. Engineers who
have used the Crandall packing
commend it highly for its resili
ency, anti-friction effect and great
durability.
THE LONGER an engineer
uses Albany Grease the more con
vinced he becomes that it is truly
a panacea for all lubrication
troubles. Messrs. Adam Cook’s
Sons, 313 West St., New York
City, the only maker, has received
a letter from L. L. Moses, chief
engineer of the U. S. hydraulic
dredge, Jacksonville, which is of
decided interest in this connection,
and reads:
“I am a regular user of your
product, and have always had the
best of success with it. I am
chief engineer of the U. S. hy
draulic dredge Jacksonville, work
ing on the St. Johns river, Flor
ida, and both of my assistant on
gineers as well as myself, swear
by Albany Grease. We use it on
the main engine and all aux
ilaries, and as we have thirty
three steam cylinders, we have
ample opportunity to watch its
work under different conditions.
Am at present home on leave of
absence, but I left the boys at
plentiful
supply
of
Albany
grease,”
YORK MFG. CO., York, Pa.,
reports the following contracts:
Mumma and Detweiler, Mt. Joy,
Pa., machinery for a 6-t0n refrig
eratin
lant; The Merchants’ Ice
& Col
torage Co., Los Angeles,
Cal., 35‘ton complete ice making
machine; The Aiken Artcsian Ice
Co., Aiken, S. C., machinery for a
I5-ton ice making plant.
ORDERS have been received

79

by the Westinghouse Electric &
Mfg. Co. from Nelson Morris &
Co. for nineteen type CCL induc
tion motors, varying in sizes from
5 to 50 horsepower, and totalling
410 horsepower, and for eight
motors of the same type from the
Decatur Car Wheel & Mfg. Co.,
Birmingham, Ala. These are the
latest design of induction motors

which have been built by this
company, and have just recently
been placed on the market. On
the same day an order was e'n-*

tered from the Illinois Steel Ce).
for eighty direct-current motors
having an aggregate capacity of
3,920 horsepower. These motors
are all of the railway type and
range from 30 to 75 horsepower.

Doctors 'of lift
ing who have
studied the question of
economy in production

prescribe the

TRIPLEX BLOCK
for Engine Room and
Power House.
The TRIPLEX is easy
pulling, but very power

DIXON’S GRAPHITE

ful; quick, yet doubly

Pipe Joint Compound

safe.

Is a revelation to those
who have always used

Catalogfrez.

red or white lead.
YALE Q TOWNE
Now York

Joseph Dixon Crucible Co.,
Jersey City, N. J.

'J'O SONTINUALLY. WEIGH AND REGISTZR M-l- I'IKNIIJC‘ILS~ 08R

AUTOMATIC SCALES
RICHARDSON

SCALE

C 0 . NEW YORK

CHICAGO.

Get the Saving Habit
in the Boiler Room!
If you are wasting either water or fuel in producing power, you
must ﬁrst know it before any action can be taken to stop it. The

American Combined Recording and Pressure Gauge
tells you if you are wasting fuel or water, and enables you to effectually stop
It gives you an accurate record of the variation of the steam
pressure carried every hour of the day and night, and by so d01ng. W111 in a

the waste.

few weeks create a saving that will amount to more than its original cost.

Jend for Catalogue 20-B and Price.

AMEBIOAN STEAM GAUGE AND VALVE MFG. CO.
208 to 220 Camden Street, BOSTON.
NEW YORK

ATLANTA

SAN FRANCISCO

CHICAGO

THE

AUGUST 15, 1905.
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67m SHERWOOD

OSTER Ratchet Stocks
For

DOUBLE TUBE
Easy Work

INJECTORS
at

Bench,

Operated Entirely by one Lever.

in the
Ditch or
Close
Corner.

_

‘

i

Positive Working—
Long Wearing, Wide
Working Range.

1

21

No. 7%—% to 2 inch Pipe.

THE CSTER MFG. CO.
Cleveland, Ohio.
Schioly Ct”

Do You Sell or

Buy Steam?

Sherwood Mfg'. CO..

If you do, are you receiving pa
for all you furmsh or gottmga
you pay for? It’s hard to tell
unless you use

Buffalo, N. Y.
Monolocturoro of ——

Siiohn’sSieam Meier

Engine and Boiler Supplies

With this Motor you can sell ox
Injectors, Boiler 'l'ubs Olsnnsrs, Electors, Glass Body
Oil Oups, Plain Brass Oil Oups, Sight Peed Lubricators,
Hand Cylinder 011 Pumps,
Automatic Bight Peed Oil
Pumps, Plus Scrapers and Blowers, Gauge Cocks, Oil
ing Devices, Automobile Specialties,
Grease Oups.
\

actly and immediatel . This Mo

'

ter 1:! the one used
the New
York Steam Co., and 18 the only

reliable device made for the pur
0.. Send for copy of descrip
ve cIrculal'.

c. c. ST. JOHN

SPECIAL BRASS OF ALL KINDS TO ORDER.
Western Depot: Advance Packing and
Supply Co., 55 8. Canal St., Chicago.

145; Llborty StI'OOt

Catalog and Price List
on application.

ALPHABETICAL LIST

New York

OF ADVERTISERS."
I

l

Advance Packing A Supply 00.. 84
A ills-Chalmers Co . . . . . . . . . . . . . . ..

1

American & British Mfg. Co. . . . . 104
American
American
American
American
American

Boiler Flue Cleaner 00
4
Diesel Eng. Co . . . .
97
En ,ine Co . . . . . . . . . . . . . 102
In ector Co . . . . . . . . . .. 3'.
Pulley CO.. The...... .. 84

American Steam Gauge & Valve
Mfg. Co. . . . . . . . . . . . . . . . . . . . . .. 79

American Steam Pump Co. . . . .. 86
American Water Softener Co...

7

Armstrong Mfg. Co., The . . . . . . . . 81
Arnold Co., The . . . . . . . . . . . . . . . . .. 82
Ashcroft Mfg. Co., The . . . . . . . . .. 30
Ashton Valve CO.. The . . . . . . . . . .. 27

Atlas Engine Works . . . . . . . . . . . . .. 99
Aultman & Taylor Machinery
CO.. The . . . . . . . . . . . . . . . . . . . . .. 95
Austin Separator CO.. . . . . ...... . . 15

Babcock a. Wilcox 00.. The. .

C. C. C. & St. L. R. 12.. 15th of mo.
8
CAL! Electric Co.,The,15th of mo. 91
Carey Mfg. Co., The Philip . . . . .. 28
Carpenter 8: CO.. Geo. B . . . . . . . .. 81
Chandler & Taylor Co. . . . . . . . . . . . 100
Chaplin Fulton Co. . . . . . . . . . . . . . .. 77
Chesterton & CO.. A. W. . . . . . . .. 34
Chicago J: Alton B.lt., 15th of mo. 80
Chicago & Northwestern R. R.
15th of month . . . . . . . . . . . . . . .. 29
Cling-Surface Co . . . . . . . . . . . . . . . .. 77
Compressed Air . . . . . . . . . . . . . . . . .. 98
Consolidated Engine Stop CO.. . .

Consolidated Safety Valve 00.,
The. . . . . . . . . . . . . . . . . . . . . . . . . ..
Continental Iron Works, The.. .. 9-1
Cook’s Sons. Adam . . . . . . . . . . . . . . . 14
Cooper Co.,The C. & G . . . . . . . . . . .108
Crandall Packing Co............ .. 29
Crane CO. . . . . . . . . . . . . . . . . . . . . . ..82-94
Crocker-Wheeler Co............ .. 77
Curtis 8: Curtis 00. . . . . . . . . ..... .. 90

92

Fisher Governor CO., The . . . . . . . 89

Fitchburg Steam Engine Co.... . .102
Flower A: Co., Walter L. . . . . . . . . . 81
Foster Engineering Co . . . . . . . . .. 19
Frnnce Packing Co., 1st of mo. .
Frick Co . . . . . . . . . . . . . . . . . . . . . . . . . . 98
Ft. Wayne Fdy. & Mach. Wks. . . . 97

Bignall A: Keeler Mfg. Co. . . . . . .. 90
Birdsboro Steel Fdry. and Ma
chine Co. . . . . . . . . . . . . . . . . . . . . . . . 82
Blake Mfg. CO.. Geo. F . . . . . . . . . .100
Blake Steam Pump CO.. W. H. .. 87
Bloomsburg & Co., H., 15th mo.. 92
Bonnertk Co..Wm. 'I‘.. 15th of mo. 31
Bonner Mfg. CO.. C. E . . . . . . . . . . .. 88
Bourse, The Philadelphia. . . . . . .. 28
Brock Wrench Mfg. Co . . . . . . . . .. 86
Brown & Co., C. H . . . . . . . . . . . . . . ..100
Brown Corliss Engine Co . . . . . . ..10‘1

Brownell Co.,_The . . . . . . . . . . . . . . .. 98

Dearborn Drug & Chem. Works.

5
98
96
96
34
14
12
14
'79

Dodge Mfg. Co., The . . . . . . . . . . . .. 86
Downle Pump Co., The, 1st of mo
Draper 00., Walter H. . . . . . . . . . .. 28

Bruce-Merlnm-Abbott Co., The. 97
Bruck Solidiﬂod Oil Co., 1st of
month . . . . . . . . . . . . . . . . . . . . . . .. 31
Bryan, Wm. H . . . . . . . . . . . . . . . . . . .. 82
Buckeye Boiler Skimmer Co.
3
Buckeye Engine Co . . . . . . . . . . . . .. 99
Buffalo Forge Co. . . . . . . . . . . . . . . . . 108
Burt Mfg. Co., The. . . . . . . . . . . . . .. '73
Bushnell Co., John S. . . . . . . . . . . .. 77

KeelerCo.,E. ..........

Graphite Lubricating Co., The. . 84

Kohler Bros . . . . . . . . . . . .
Kurz,J.&W.......... . . . . . . . . .

Greacen-Derby Engineering Co.
Great Northern Ry . . . . . . . . . . . . .. 82
Greenwny Co., The. . . . . . . . . . . . . . . 16
Green En ineering Co., The. . . . 92
Greene. ' weed & Co . . . . . . . . . . ..108
Green Fuel Economizer Co. . . . .. 94
Grilling Iron CO.. A. A . . . . . . . . . .. 76

Works . . . . . . . . . . . . . . . . . . . . . . . .101
Harrisburg Pipe & Pipe Bending
Co., The . . . . . . . . . . . . . . . . . . . . . . 12
Harris 01100.. A. W. . . . . . . . . . . .. 23
Harris Steam Engine Co.,Wm. A.‘.03
Harrison Safety Boiler Works.12-1~i

Hartford Engine Works . . . . . . . .. 98
Hartford Stcam Boiler Insp. &
Ins. Co. . . . . . . . . . . . . . . . . . . . . . .. 92
Hayden & Derby Mfg. Co., The.. 80
Heine Safety Boiler Co ......... .. 92
iloﬂman Geo. W. . . . . . . . . . . . . . . .. 82
Hoovon, Owens, Rentschler Co.
The . . . . . . . . . . . . . . . . . . . . . . . . . ..105
Hoppes Mfg. Co . . . . . . . . . . . . . . . . .. 10
Houghton. & Co E. F . . . . . . . . . . .. 29
i-Ioustonﬁtann ood & Gamble Co. 98
Humphrey, 11. H . . . . . . . . . . . . . . . .. 82
Huyette, Paul B., . . . . . . . . . . . .
88

92

90

Noye Mfg. Co . . . . . . . . . . . . . . . . . . .. 99

Nugent&Co.,Wm.W. 15thof mo.
Kelley & Son, Benj. F.......... . .

9

Kellogg & Co., E. 11., let of mo. .
~.
Keystone Lubricating Co. . . . . . .. 27
82
4

Ohio Injector Co . . . . . . . . . . . . . . .. 81

Obormnyer & Co., The ......... .. 81
Olds Gasoline Engine Wks....... 96

Outer Mfg. Co., The. .

Lagonda Mfg. CO.,TIIO ........ .. 7
Lahman, W. 11.. let; of month. . . .
Lamprey Co., The. 1st of month
Lefi'el & Co., James, The . . . . . . . .
Liberty Mfg. Co . . . . . . . . . . . . . . . . . .
Link-Belt Machinery Co . . . . . . . . .
Loew Supply & Mfg. Co. . . . . . . . . .
Lord Co., The Geo. W. . . . . . . . . . ..
Lubron Mfg. Co. . . . . . . . . . . . . . . . . .
Lukens Iron & Steel Co . . . . . . . . . .
Lunkenheimer Co., The. . . . . . . ..

98
6
85
15
14
'
91
16

Peerless Rubber M10900- .... .. 20
Penberthy Injector

o,. . ..

32

Penn. Electrical & Ry.Supply CO. 29
Pennsylvania Metallic Pkg. 00m ‘34
Pennsylvania Rubber Co ...... .. 28
Philadelphia Gear Works ...... .. 98

Phoenix Iron Works CO.. 15th of
month . . . . . . . . . . . . . . . . . . . . . . ..102
Pierce Co., Wm. B.............. .. 3
Pilleéy Packing Jr Flue Brush Mfg.
s Q I c a I s I s I s v I Q I 0

Pittsburgh Gaged: Su plyCo...
Pittzehurg Valve &
ittingﬂ
o. . . . . . . . . . . . . . . . . . . . . . . . . . . ..
Pittsburg Valve, Foundry and
Construction Co . . . . . . . . . . . . ..

4
H
18

Powell Co., The Wm............ ..
Power Specialty Co, . . . . . . . . . . . . .

Minneapolis Steel & Much. CO.. .
Model Gas Eng. Wks. . . . . . . . . . . .. 96
Modern Machinery Pub. CO.. . ..
Monon Route, 151.11 of month. . ..
Morris Machine Works . . . . . . . ..
Mosher Water Tube Boiler CO.. .
Mound Tool ti Scraper Co. . . . . . .
Murphy Iron Works . . . . . . . . . . . ..
Myers&Bro., RE. . . . . . . .

82

Otto Gas Engine Works ...... .. 9.

1‘) Q I l I I I I 0 o O I I I

Main BeltingCo.................
Magnolia Metal Co . . . . . . . . . . . . ..
Marlnette Gas Engine 00 . . . . . . . .
Martin Grate Co., 15th of month
Mason Regulator CO.. lbth of mo
Maurer. Labaudie & Co . . . . . . . . . .
Merrill. G. U.. 15th of month. . .
Michigan College of Mines . . . . ..

98
82
89
92
28
95
88

Presbrey Fire Brick Wits ...... .. 93
Providence Engr. Wka. ........ .. 93

Quaker City Rubber Co........ .. 33

Reeves Engine Co............. -- gg
lde a Sons. A. L................ .. 98
Emerson Steam Pump Co.,The 88 Illinois Central R. R. Co., 15th of

Cameron Steam Pump Works,
AS . . . . . . . . . . . . . . . . . . . . . . . . . . .. 89
Canton Pump Co., The. . . . . . . . . .. 88
Carborundum Co., The . . . . . . . . .. 9b

New Jersey Asbestos CO.. The... 28
New York Belting & Packing Co.
Northern Electrical Mfg.

General Specialty Co., The . . . . . .
Golden-Anderson Valve Spec’lty
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Goubert. Mfg. Co., The. . . . . . . . . .. 12

Harrisburg Foundry & Machine

De La Vergne Machine Co . . . . ..
De Laval Steam Turbine CO.. . ..
Detroit & Buffalo Steamboat Co.
Detroit Leather Specialty 00. . . .
Detroit Lubricutor Co. . . . . . . . . . ..
Detroit Separator CO . . . . . . . . . . ..
Direct Separator Co . . . . . . . . . . . ..
Dixon Crucible Co., Joe... . . . . . . . .

85

Ltd . . . . . . . . . . . . . . . . . . . . . . . . . .. 21
Nicholson & Co., W. 1].. 1st of mo.

Hancock Inspirator CO..The. . . . 80
Davis & Son, 1. B. . . . . . . . . . . . . . . . . 14
Davis Co., John, The . . . . . . . . . . . . . 18
Davis Regulator Co., G. M .... ..
8
D’Este,Co., Julian . . . . . . . . . . . . . . . .
8

Nason Mfg. Co. ................ .. 8
National Pipe Bonding Co., The 11
National
Neemes Bros.,
Steamlst
Specialty
of month...“
Newman Mfg. Co. . . . . . . . . . . . . . . .. 19
New Britain Machine (30-, The
1st of month..................

Clandy Belting Co., The . . . . . . . .. 88

Griﬂlthds Wedge Co., lbth of mo. 98

Davidson. M. T., 1st of month. .

96
90
85
17

Johns-Manvillo Co., H. W... .. 22-24

Ball Engine Co. . . . . . . . . . . . . . . .
98
Baragwanath & Son. Wm. . . . . . .. 11
Ball A Wood 00., The . . . . . . . . . . ..100
Barnes Co., W. F. J: Jno . . . . . . . .. 88
Barnett 00.. G. 6: H . . . . . . . . . . . .. 81
Bartlett 6: Snow CO.. The C. O... 80
Bates Machine Co . . . . . . . . . . . . . . ..2-11
Baum Separator 6:
Machine
Co., The . . . . . . . . . . . . . . . . . . . . .. 14
Bean, Irving McC . . . . . . . . . . . . . . .. 90

Jacobson Mach. Mfg. Co ....... ..
J ants & Leist Electric Co . . . . . . ..
Jeffery M lg. Co., The . . . . . . . . . . ..
Jenkins Bros. . . . . . . . . . . . . . . . . . . . .
Jessop & Sons, Ltd., Wm., 151: of
month . . . . . . . . . . . . . . . . . . . . . ..
Jeasop Steel Co., 191'. of month. .
Jewell Belting Co. . . . . . . . . . . . . . ..

Engineering Times . . . . . . . . . . . . ..
ripping-Carpenter Co. . . . . . . . . . .. 87
Erie City Iron Works . . . . . . . . . . ..104
Eric R. R . . . . . . . . . . . . . . . . . . . . . . . ..
Eureka Iron Co., 1st of month.
Exeter Mach. Works. 1st of mo. .

month . . . . . . . . . . . . . . . . . . . . . . .. 29
Indicator Instruction Co. . . . ..27-83
International Correspo n d e n c e
Schools . . . . . . . . . . . . . . . . . . . . . .. 25
International Steam Pump 00. .106
International Text Book CO.. . . . 25

MCClure Son & 00., Geo. W. . . .
McClave Brooks Co . . . . . . . . . . . . . .
McCrea & Co., James . . . . . . . . . ..
McGowan Co., The Jno. H . . . . . . .
McLennan & Co., K . . . . . . . . . . . . ..
McLeod .ir Henry 00 . . . . . . . . . . . . .

82
93
7
88
90
96

Reliable Water Gauge Co...... .-

,

Reliance Gauge Column CO.....Reversible Tube Cleaner CO.....
Richardson Scale
Robb-Mumford Boiler Co..... -Robbins & Meyers Co .......... -~
Roberts & Co., E, P. . . . . . . . . . . . - ~
Robertson. J as. L. & Sons.. .... -

1
_9
S32
91
82
71
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REPEAT ORDER

Size 201—5-36, 200 lt'.V. A. Engine type allernalz'ng current
Generator. Prat-tor 6* Gamble Co., Atlanta plant.

Eureka Paokin
9

V3.
The Proctor & Gamble people are so well sat
isﬁed with this Crocker—Wheeler Alternator
that they have ordered another exactly like it.

"d
Put your foot down on all rod packing in which rubber comes
in contact with the rod.
Such a packing is radically wrong in
principle, in fact, it is wrong altogether. Packing should reduce

Send for Bulletin No. 50 E & 59 E.

Cracker-Wheeler Company

friction; rubber increases friction. When it is brought in contact

MANUFACTURERS 0F HONEST“

with the rod, its eliect is shown in lost power, increased fuel and

RATED morons AN!) GENERATORS.

cost.
I

Ampere, Nu Jo
SIXTEEN BRANCH OFFICES

_

No matter how you cut EUREKA packing, the rubber cannot
touch the rod, the braided ﬂax covering takes all the wear.
It is
thoroughly impregnated with a high grade lubricant, bringing
friction, as well as wear, down to the lowest notch.

Ask your dealer for Eureka—Genuine Eureka—and avoid
trouble.
Jans'rown, N. Y., October 27, 1904.
CLING-SU‘BFACI Co.

Those belts run from our MID H. P. engine 20‘ pulleys (62 R P M to 31"
aulleywﬁo K P M). The are 40" face, double leathers on 45 and 35 ft. cen~
are doing 500 H

A Robertson-Thompson

when photographed and would do much more.

I have used Cling-Surface here for five years and am satisﬁed. These belts
are clean. pliable and in ﬁne condition. The longer is 4-ft. slack and the
other ﬂ” slack. I believe in slack belts and ClingrSuI-face permits them.

Indloator

W. H. COBB, Ch. Engr., Broadband Worsted Mills.

is nothing more nor less than a guide
post to the engineer.
It shows him a
short cut to success, better pay and a
better position; tells him what

ROBERTSON-THOMPSON
“mun-on
Sold on easy termgtosuit;
Engineers.

when to do and how to do.

to do,

Sold on

easy terms to engineers.

The Hlne Ellmlnator.
Every engineer knows what might
happen if water accumulates in his cyl
inder, even if he has never experienced
a blown out cylinder head.
He also knows what dry steam
means in engine eﬂiciency.
A Hine Eliminator in the main
steam line, will practically dry the steam,
and when placed in the exhaust line, will
extract oil and cleanse condensation.

lllNE ELIMINATUR.

Five Years
Natal-Yatggégkaengtipﬁgesglys,belﬂte hugs, angtghe pIEWgraphlﬁmgesjg,
’
.
gm
P easily andliould do mglltill stu
ifrihaiio hierynilangﬁr,$riii

We make and sell Willis Planimeters, Victor Reducing
Wheels, Spencer Damper Regulators, Feed Water Heaters,

co won has
require
a the
)I] anginabeltgﬁiooti‘riiier
,
s. t .'
belt—5.(D01b..—
wor ehprac
Clinlg-Snrface
relieved
and shaftingqof,

'
Shaking
Grams and EXhaUSt Headg

end the be to need no attention.

Try Cling-Surface yourse f.

Cling-SurfaceCOmPany

Jas. L. Robertson & Sons,

t64-I7o Virginia St BuHalo N Y

LNew York

Chicago

Boston

Philadelphia

St LouisJ

'94 Fulton st" NEW YORK'
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from one large manufacturing company,

of the vertical single-acting type, both sim—

each order being based on the performances

ple and compound.

of the preceding ones. In 1897 the Singer
Manufacturing Co. installed the Webster
System in its foundry plant at South Bend,
Ind., and since that time in the following
list of plants: Old wood-working plant,

portant orders ﬁlled are: Akabane Ar—
senal, 1,950 horsepower; Kure and Tokio
Arsenals, 1,628 horsepower; Kiushiu and

Among the more im

South Bend, Ind., 1898; new plant, Cairo,

and Tokio Electric Light Co., 450 horse
power; Furukawa's Western Bureau, 1,265

sions, South Bend, Ind., 1903; extensions,
Elizabethport, N. 1., 1904; Great Britain
plant, Kiibowie, Scotland, 1904; Canadian
plant, St. Johns, Quebec, 1905. In addition,
a large number of Webster separators, for
steam and oil, and nearly 10,000 horsepower

of Webster Star-Vacuum, feed-water heat
ers are in operation.

EXCLUSIVE MANAGEMENT
of agency for New Jersey or the East of
some good engineering line of middle west
or western manufacturers. Address A. E..
care The Engineer.
17-2

POSITION
Nippon Railways, 579 horsepower; Yoko
sha Arsenal, 547 horsepower; Fukagawa

111., 1900; machine, wood-working and pack
ing plant, Elizabethport, N. 1.; new case
factory, South Bend, Ind., 190i; German
plant, Wittenberge, Germany, 1903; exten

Sansmnaa l, 1905.

ENGINEER.

horsepower; Tokio Imperial University, 93
horsepower; Yokohama Electric Wire
Works, 62 horsepower; Tokio Water
Works, 31 horsepower.
AFTER CAREFUL INVESTIGATION
of the important heating and ventilating
systems in railroad shops throughout the
United States, the Erie Railroad Co. has
awarded to the Buffalo Forge Co., of Buf
falo, N. ‘Y., contract for a fan system of

heating and ventilation for the 42-stall
roundhouse at Buffalo, N. Y., for a heating
and ventilating outﬁt for the 43-stall round—

by an engineer and
electrician
with
8
years‘ experience in char e of modern steam
and electric plants. Corl s engines and in
dicator a specialty. Best of references. Ad

dress Box 1041, Hartford. Conn.
POSITION
by an energetic and ambitious young en
gineer and electrician; experienced with high
speed and slow speed engines, boilers and
pumps; A. C. and D. C. generators and mo
tors, wiring and all kinds of repair work.
Careful, competent and reliable.
I. C. S.
student. Shop or factory with electric trans
mission system preferred.
Address A. D.,
care Engineer.
18-2

POSITION
as engineer of small steam plant or as help
er in a large power plant where practical
experience can be gained. Can furnish best
of references. Have had three years' expe
rience running traction engines!
Student
International Correspondence
Schools;
23
years of age, and married. Temperate and

THE BUCKEYE BOILER SKIMMER
CO., of Toledo, 0., always receives the
house at Hornellsville, N. Y., for an outﬁt
same answer to inquiries about the opera
tion of its boiler skimmer. Barbour & - for a 21-stall roundhouse at Galion, 0., and
steady. Middle west preferred; Kansas or
an outﬁt for a 21-stall roundhouse at Hunt
Starr, wholesale lumber dealers of Toledo,
Oklahoma.
neer.
Address H. E. McB., care
ington, Ind. The pipe used in these heat
wrote the following: "Since installing the
ers, if laid in single continuous length,
Buckeye Automatic boiler skimmers on
POSITION
would cover a distance of 6% miles.
July 4-5, 1903, we ﬁnd them up to the guar
wanted around a steam or electrical plant.
Am an experienced man In machine shop
antee in every respect. All impurities are
work and can make my own repairs. Good
LINK BELT MACHINERY C0. of
removed from water in the boilers, prevent
electrician and machinist. Address A. Kast
Chicago in order to avoid misﬁts between
ing formation of scale and foaming, saving
ner. Phoebus. Va.
16-!
sprocket-wheels and chains is arranging to
cost of repairs, fuel and time and expense
POSITION
sell a line of sprocket wheels made from the
of cleaning. We cheerfully recommend their
in a power plant engine room by a young
company's patterns as follows: ﬁrst, ﬁn
man 22 years of age.
Am thoroughly fa
use to any ﬁrm having muddy hard water
miliar with engines. dynamos and motors.
ished
wheels
bored
and
key-seated
or
set
to contend with. They will save the origi
storage
cells,
etc.
I.
C.
8.
student and will
screwed for the original Ewart link belt;
nal cost many times."
ing to work.
Boston or vicinity preferred.
second, ﬁtted castings which are ﬁtted but ' Address H. E. C., care Engineer.
16-2
not bored, or key-seated or otherwise ﬁn
THE POWER SPECIALTY CO., 126
WANTED.
ished; third, unﬁtted castings which are
Six good gas engine engineers, familiar
Liberty St., New York City, reports during
rough as they come from the sand to be
with operating large engine plant's; good
the past few months a large number of or—
salary to right men; give experience and
machined
by
the
user.
This
will
enable
ders for superheaters, showing the increas
reference.
Weber Gas and Gasoline Engine
anyone using the Link Belt system to ma—
Co., P. 0. Box 323, Kansas City, Mo.
16-4
ing popularity of superheated steam for a
chine
his
own
castings
so
that
they
will
be
great variety of purposes, such as electric
WANTED.
sure
to
ﬁt
the
place
where
they
are
to
go.
lighting and power plants, water works
Bright salesman to handle lubricating oils
in all districts.
Must be a hustler.
Ad
pumping stations, manufacturers, chemical
dress The Wallace Oil Co., 211 Broad St..
works and gas works. Among a long list
Baun Bldg, Trenton. N. J.
16-2
of recent orders we select the following as
WANTED.
being most worthy of note: Louisville
Salesman for well known steam specialties
water works, Ridgewood pumping station,
of superior merit on an inviting commission
basis. working one or more states, or as a
Brooklyn; Wilmington (Del.) water works,
its? line.
Address Box 462, South 8991221.,
Milwaukee water works, Sears-Roebuck &
Pbltltons wanted advertisements not exceeding
Co., Mandel Brothers, Western Cold Stor
60 words for subscribers to The Engineer will be
SALESMEN WANTED.
age Co., Allen B. Wrisley Co., Chicago;
inserted twice free of charge.
Traveling among engineers to sell Francs
Little Rock Railway Co., Philadelphia Elec
Metallic
and
ﬁbrous packings. Good Induce
Help wanted and special advertisements, 60
words or less, 31.6011" tnsertton; additional words
ments
in unoccupied territory.
Address
tric Co., Terre Haute Traction Co., Wheel
I cents each.
grance Packing Co., Tacony. Pbiladegphria.
ing Electric Co., Nassau Light & Power
a.
Original letters of reference should not be en
Co., Fairmont & Clarksburg Railway Co.,
closed with replies to minor Itsemenls appearing in
FOR
SALE
CHEAP.
Independent Light, Heat & Power Co., El
these columns, as they are frequently mi-lat'd and
Full line of brass patterns (gated), also
last. A copy o/thc reference will serve the purpose.
Paso, Texas; Pﬁster & Vogel Leather Co.,
all machinery and stock of the New Engi
Milwaukee; American Locomotive Works,
neers' Favorite Flue Cleaner. For further
articulars inquire of Stewart' Heater Co.,
Schenectady; Acker Process Co., Niagara
POSITION
uffalo, N. Y.
As chief engineer. Have had 14 years' ex
Falls; Eaton, Cole & Burnham Co., Bridge
perience with Corliss and automatic sn
FOR SALE CHEAP.
port, Conn.; International Harvester Co.,
ines, eight years' experience with dynamos.
1 90-K.W.. 125-cycle. G. E. belted gener
Illinois Steel Co., Tide Water Oil Co., U. S.
vs tools and indimtor and competent to
ator; 2 L. D., 12-50 T. H. arc machines: 60
make all needed repairs and keep plant up
naval gun factory, Washington, D. C.
T. H. are lamps. type M; 1 Deck & Church

WANTED

MONTGOMERY (ALA.) has recently
placed an order with Allis-Chalmers Co.,
of Milwaukee, for a horizontal duplex
double-acting plunger pump, directly driven
b a horizontal cross-compound Reynolds,
Cinliss condensing engine. This engine
will have a capacity, against a total net head
of 254 feet, of 8,000,000 United States
gallons

every

ted

at

a plunger

360

feet,

or

24

hours,

speed

when

not

60 revolutions

opera

exceeding

per

minute,

and supplied with steam at a pressure
of 125 pounds per square inch at the throt
tle. This pumpin engine is guaranteed to
develop a duty of 135 million foot-pounds
for each 1,000 pounds of dry steam con

to hi hest standard. Am at present em
gloye as chief engineer of a 350 H. P. plant.
ut desire a chan 9. Southern states pre
ferred. Can furnis
best of references and
can come on 30 days' notice. Address J. W.
Croskey, Apartade 8, Saltillo, Mexico.
tf

POSITION
as engineer; have had 12 years' experience
with slow and high speed Corliss engines;
also Buckeye and American Ball engines and
electricity.
Can give ﬁrst-class references
from past and present employers as to abil
ity and faithfulness to interests of employer.
Address W. J. C., care Engineer.
16-2

POSITION.
by a strictly sober, up-to-date electrician of
8 years experience with all styles of en
gines and generators. Am married and can
give best of references. Would like position
as chief in Light Plant in town of one to
three thousand population. Address M. C.
Bldwell. Jr.. Box 3, Narbourne. Mo.
17-2

sumed by the engine, when operated at its
rated capacity under contract conditions.
The total weight of the pumping engine is
to be 230,700 pounds.
The pumps will have a suction valve and
a discharge valve area of 297 square inches
for each plunger, or 200 per cent of the
area of the plunger.

American 22 years of age with four years
experience.
Would like position in
en
gineers oﬁlce or as draftsman in an engine
manufacturing concern in or near New York
City. Would accept a moderate salary for
a progressive position. Address V. T.. care
The Engineer.
17-2

DURING THE YEARS 1903 and 1904,
Takata & Co., agent for The Westing
house Machine Co. in Japan, has sold no
less than ﬁfty-six Westinghouse engines,
ranging from 600 horsepower down to
12% horsepower, and aggregating in capac
ity almost 8,000 horsepower. T ey are all

POSITION
in British Columbia as master mechanic.
Am a gentleman age 36 years. Understand
steam engineering. Practical and technical.
Have engineers papers; also understand prac
tical plumbing, steam. hot water. and gas
ﬁtting; also mechanical drawings. Corres
pondence invited. Address E. 14.. cars the
Engineer.
17-2

MECHANICAL DRAFTSMAN

engine. 100 HP.
&

Address Columbia Water

ight Co., Columbia, Tenn.

16-6

ENGINEERS' LICENSE.
Engineers, electricians, ﬁremen and ma
chinists send, for 52 page pamphlet. describ
ing Spangenberg‘s Steam and Electrical En
gineering. Just out; best book ever published,
sent free. Geo. A. Zeller Book Co., 8 S.’ 4th

St.. St. Louis, Mo.
ENGINES

"
FOR

SALE.

16-6
.‘

12124" “Philadelphia” Corliss; 12x80” “Vil
ter"; 14x42" “Lane & Bodley";
24x46x48"
“Vllter”
Cross-compound
Corliss;
11x16”
“Allfree” automatic cut-off, horizcmtal‘ 10x
12" "Sturtevant" hi h speed. horizontal; 5x
5" "Huyett 8: Smit " high speed.; vertical.
All in good repaii
Also new Corliss en
es.
all sizes.
Tire Vliter Mfg. Co., 910 Cint n

St.. Milwaukee. Wis.

Ii

16-2

WANTED—ENGINEERS, SUPER TEND
ENTS AND MANAGE
'
to send for free trial order of 01;! genuine
Ideal Metallic Packing for piston r s of en
gines, air compressors. ammonia compres
sors. Corliss valve rods, pump
bxpansion
joints. throttle and stop valve stems. Ideal

Metallic Packing Co., Box 52, St. Paul, Mirsinl.
WANTED.
Every engineer who reads The Engineer.
to also read the Bundy Bulletin. the ﬁrst
number of which appeared in the June 15.
1905 issue. A neat. newsy little publication.
which aims to instruct as well as interest.
Costs nothing extra. Your subscri tion to
The Engineer includes the Bundy
ulletin.

Don‘t fall to look for it: will be found each
month directly followin reading matter. A.
A. Grilling Iron Co., Pu iishers.

THE ENGINEER.
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The Cross Oil Filter
“Style B”
1N many power. plants water becomes mixed with the waste lubricating oil, and considerable diﬂi
culty is often experienced in ﬁltering this mixture.

We not only recommend our “Style B” but

guarantee it to separate water automatically from the waste oil, and at the same time to clean the oil
so that it can be used over and over again.
This ﬁlter is no experiment, as it has been on the market
for a number of years and is used by some of the very largest
corporations, many of whom have sent repeat orders. Among
them are the following:
Westinghouse Air Brake Co . . . . . . . . Pittsburg, Pa . . . . . . . . . . . . . . ..One No.
National Cash Register Co. . . . . . . . . . Dayton, Ohio . . . . . . . . . . . . . . .Four NO.
U. S. Steel Corporation . . . . . . . . . . . . .Sharon, Pa . . . . . . . . . . . . . . . . . .Two No.
jones & Laughlin Steel Co. . . . . . . . . .Pittsburg, Pa. . . . . . . . . . . . . . . .One No.
Cleveland Electric Illuminating C0. .Cleveland. Ohio. . . . . . . . . . . ..Two No.
Johnstown Passenger Ry. Co. . . . . . . .Johnstown, Pa . . . . . . . . . . . . . .Two No.

5
4
6
6
8
6
American Steel and Wire Co. . . . . . . .Cleveland, Ohio . . . . . . . . . . . . .One No. 8
National Box Co . . . . . . . . . . . . . . . . . . .Chicago, Ill . . . . . . . . . . . . . . . ..Two No. 3
Schwarzchild & Sulzberger Co . . . . . .Chicago, Ill . . . . ..One No. 2, Two No. 4 .
Johnstown Electric Light Co . . . . . . . .Johnstown, Pa. . . . . . . . . . . . . . .One No. 6
Golden Belt Mfg. Co . . . . . . . . . . . . . . .Durham, N. C . . . . . . . . . . . . . . .One No. 7
Laughlin Nail Co. . . . . . . . . . . . . . . . . . .Wheeling, W. Va . . . . . . . . . . .One No. 5
Kips Bay Brewing Co . . . . . . . . . . . . . .New York City . . . . . . . . . . . . ..One No. 3
Edison Electric Light Co . . . . . . . . . . .PhiladelphiaI Pa. . . . . . . . . . . . .One N0. 6

Our “Style B” ﬁlter will also take the condensed water and oil from Oil
Separators or Exhaust Heads, and successfully separate the oil from
the water and ﬁlter the oil perfectly, so that it (the reclaimed cylinder

oil) will make an excellent lubricant for pumps and other machinery.
We do not recommend the reclaimed cylinder oil for re-use in the cylin-

der of an engine.

.

H

’

7

_
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The Burt Exhaust Head
....
WI" unnusmub
PATENTCD

on your exhaust pipe will immediately prove its worth. It entraps all
condensation, and this can be run into our “Style B” oil ﬁlter, which is
intended to automatically separate oil from water and at the same time
clean the oil perfectly. Anyway, it’s certain that, if you use the BURT
EXHAUST HEAD, your roof will not be disﬁgured—you will have to
defend no damage suits due to slippery sidewalks—no loathsome show
ers will descend on passers-by, ruining their clothing and their tempers.
Our new 48-pago catalogr describes and illustrate:
our various OIL FILTER! and EXHAUST HEAD!
and should be in tho hands of ovary engineer.

The Burt Mfg'. Co.
Largest Manufacturers of Oil Filters in the World
Also supplied by Oil Companies,
Dealers and Power Contractors.

209 Main Street,

AKRON, OHIO, U. S. A.
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THE

THE NEW CASTLE PORT
LAND CEMENT CO., New Cas
tle, Penn., has placed an order
with Allis-Chalmers Co., of Mil
waukee, for four rotary kilns,
each 100 feet in length, and 7%
feet in diameter at the large end
and 6%

feet at the small

end.

'lliese kilns, which will have a
large capacity, are of extra heavy
design throughout, and when com

pleted will represent the highest
type of machinery of this class in
use.
In addition to the kilns, Allis

duce a three-phase, 60-cycle alter
nating current. A voltage of 33,—
000 will be used over the 76 miles
of transmission.
This current
will be used for general power
purposes and particularly to drive
pumps to irrigate the San Joaquin
Valley.
BROOKS’
CENTRIFUGAL
PUMPS as manufactured by the
Dayton Hydraulic Machinery Co.,
of 113 Liberty St., New York

.J'o SOUTINUALLY

Chalmers Co. will furnish a crush
ing plant consisting of one No. 6
No. 4 Gates breakers, and
No. 6 elevator. The opera‘
of these is as follows. The
6 breaker receives the lime

City, are an innovation in this

type of machinery. As close con—
tact between the revolving piston
and the cylinder is not required
for efﬁciency, it is possible for the
Brooks pump to handle thick li
quors with the greatest of success.
One pump recently tested at Ar
mour Institute showed an efﬁ

at the present time requires a
wider and more thorough knowl
edge than ever before. Many en
Rineers have charge of reiri erat
ing plants. making a know edge
of
I

essential Many also have charge
of the heating and ventilation
systems in addition to looking
after the power plants. and need
to have knowledge 0!

by the company.

WEIGH AND REGISTER ALL

PRODUCTS

USE.

O‘lVlATlC SCALES

Heating, Ventilation and l
Plumbing.
\

.ll
.

RICHARSON SCALE co. u:

I

Refrigeration

ciency of 84 per cent. The pump
is described in a bulletin issued

Most modern plants are aquip~
ped 4with electrical machinery,
making a comprehensive knowl
edge of

YORK CHICAGO.

i

stone as it comes from the quarry

l

and does the preliminary crush
ing.

STEAM ENGINEERING

lglll‘llllllil'

K (jates rock and ore breaker,

two
one
tion
No.
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Electrical Engineering
necessary.

The discharged product is

divided and sent to the two N0. 4
breakers, which prepare it for the

Bacheider Indica

FAIR OFFERS

SPECIAL COURSES.

grinding.

tor with Ideal

We Wlll send an Indicator (ii-Reducing Wheel,

Wheel attached.

or both, suhJeet to examination at express ntlice,

Stationary, Marina and
Locomotive Engineering.
BOiIers and Engines.

ONE OF THE LARGE CON
TRACTS let for power machin
ery during the month of April
was that for the extension of the

to be returned atoiir expense i! not found to be
ﬁrst-011158 In every detai , or we will send one of
0

Boot Sucker Tube Cleaners, subject to
trial and approval, to be returned if
not satisfactory.

Special Engineers' and Fire
mon's Coursev for License
Examinations.

hydraulic and electrical equipment

of the San Joaquin Power Co. of

THE SOOT SUCKER

Fresco, Calif, where 3,000 horse
power will be installed. In addi

draws the soot from the
tubes without admitting

tion to the hydraulic turbine for

steam into them.

producing this power, the machin

Carmichael Damper
Regulator.
Automatic 011 Cups.

ery will consist of two 1,000-kilo
watt, Bullock, water wheel type,
alternating - current
generators,
seven 35o-kilowatt and four 500
kilowatt transformers, with exci
ters and other apparatus.
The

transformers will be of the Bul
lock type, oil ﬁlled and water
cooled. The generators will pro—

Complete, convenient and reliable; ready for various

Write today for ZOO-page illus
trated catalogue, 42 C, giving
complete synopsis of Steam. Elec
trical, Mechanical, Civ
t‘
il, Sanitary; and Archi
tectural
ngineerin ,
(‘arponters‘ and Bull ers‘ Course.

Grate Bars, all kinds.
Steam and 011 Sep
arators.
Furnace Blowers.

MERIGNI
SCHOOL OF
CORRESPONDENCE

pressures without change of springgguaranteed correct. Send for our Catalogue.

JOHN S. BUSHNELL 8. CO., 124-126 liberty St. NEW YORK

Technology,
CHICAGO, ILL.

STARRETT

|

Speed Indicators
OR REVOLUTION COUNTERS
80.104— This Indicator may be run at highest
speed required without heating. The working pi-t
are encased.

How Is Your Lifting Done?

Dial has two rows of ﬁgures, reading

right or left as the shaft may run. Steel point
ed spindle with rubber tips for both pointed
and centered shafts. The (0) mark may be in
stantly set at starting point.
Price, poltpnld $1.00

One man with the Yale & Towne “TRIPLEX"
Block can lift, with ease and absolute safety, as much

as ﬁve men with rope tackle.
The “TRIPLEX” on a hand traveler spanning the
engine room will set heavy pieces with ease, or enable
one man to make repairs which involve heavy lifting.
An accident to dynamo or steam plant does not make
the chain block useless—on the other hand, the
“TRIPLEX” may save its cost in one emergency.

N0. 101— Has all the good points of the
the above, and in addition has a hard rubber
handle for insulation when used on electrical
machinery. it also automatically registers the
number of revolutions up to 5,000, thus reliev
ing the mind from keeping count.
Prlco. poltpnid $8.00

The “TRIPLEX” is twice as speedy as any other
chain block, and its automatic brake holds the load at
any height. It takes up no ﬂoor space. One man
and the “TRIPLEX” can swing ten tons.

Send for free catalogue No. i7 R, of
ﬁne tools.

Write for illustrated catalogue.

The L. S. Starrett Co.

THE YALE & TOWNE MFG. CO.

Athol, Mass., U. S. A.

9, ii, 13 Murray Street, New York.

SEPTEMBER 15, 1905.
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Rubber and Friction
Go Hand in Hand

Eureka Packing
Force a pencil through a piece of rubber, draw it in and out, and note the frictional resistance.
Rubber shoe soles, rubber stair treads, rubber grips, etc., are to prevent slipping by creating friction.
Such being the fact, by what manner of reasoning should an engine packing be used where rubber
is on top, on the bottom and in the middle, rubbing at all times against the rods—creating friction—

loss in power—fuel—money.
In EUREKA PACKING—Genuine Eureka—no such mistake is made.
The rubber is in the center—where it belongs—surrounded by the best of ﬂax and lubricants—
never comes in contact with the rod—gives and takes where the rods are uneven or out of line. The
ﬂax takes all the wear—the lubricant prevents friction.
For these reasons, it wears longer, is easy to apply and costs much less than any other good soft

packing.
If you are studying economy in your motive department, you want to use EUREKA—Genuine
Eureka—sold by all reliable dealers.

A Robertson-Thompson
Indicator
is nothing more than a guide-post to the engineer. It shows him a short cut to
success, better pay and a better position—tells him what to do, when to do, and
how to do. Sold on easy terms to engineers.

ROBERTSON-THOMPSON
mumnom
Sold on was): te'ms to suit
Engineers.

The Hine Eliminator
Every engineer knows what might happen if water accumulates in his cylin
der, even if he has never experienced a blown-out cylinder head. He also knows
what dry steam means in engine efﬁciency.

@

A HINE ELIMINATOR in the main steam line will practically dry the
steam, and when placed in exhaust line, will extract oil and cleanse condensation.

NINE ELIMINATOR.

We make and sell Willis Planimeters,

Victor Reducing\Wheels, Spencer Dam
L.

Q

Der Regulators, Feed Water Heaters,

Shaking Grates, .ind Exhaust Heads.
*—

194 Fulton St" NEW YORK
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THE

DIRECTORY OF ENGINEERING SO
CIETIES.
AMERICAN BOILER MANUEACTIIRERS’ Asso
CIATION.
Secy., J. D. Farasey, Forest street and
Eric Railway, Cleveland, 0

RAILWAY

MECHANICAL

Walter

Mower,

12

falo; assistant grand worthy chief, R. G.

Ingleson of Cleveland; ' secretary, John
O’Brien of Chicago; treasurer, Charles J.
Olsen of New York.

A set of jewels was

presented to the retiring president, J. H.
Leathers.

AND

ELECTRICAL ASSOCIATION.
Secy.,

Thursday’s session was devoted to the
choice of a convention city which was ﬁnal—
ly decided upon as New York, and the elec
tion of ofﬁcers which resulted as follows:
Grand worthy Chief, J. H. Nichols, of Buf—

'

AMERICAN INSTITUTE OF ELECTRICAL ENGI
NEERS
Secy., R. W. Pope, 95 Liberty street;
New York City.
AMERICAN ORDER OF STEAM ENGINEERS.
Supreme Corr. Eng, C. Leng, 306 Lip
pincott Bldg. Philadelphia, Pa.
AMERICAN

SEPTEMRER I5, 1905.

ENGINEER.

Woodward

avenue, Detroit, Mich.,
AMERICAN SOCIETY OF HEATING AND VENTI
LATING ENGINEERS.
Secy., W. M. Mackay, P. O. Box 1818,

New York City.
AMERICAN SOCIETY OF MECHANICAL ENGI
NEERS
Secy., Prof. F. R. Hutton, 12 West 31st
street, New York City.
AMERICAN SOCIETY or REFRIGERATING ENGI
NEERS.
Secy., William H. Ross, Suite 806, 258
Broadway, New York City.
ASSOCIATION OF EDISON ILLUMINATING
COMPANIES.
Secy., W. H. Johnson, Philadelphia, Pa.
CANADIAN ASSOCIATION OF STATIONARY EN
GINEERS.
Secy., W. Inglis, Toronto, Ont., Can.,
554 Bloor street, W.
CANADIAN ELECTRICAL ASSOCIATION
Secy., C. H. Mortimer, Toronto, Ont.
ENGINE BUILDERS' ASSOCIATION.
Secy., J. I. Lyle, 39 Cortland street, New
York City.
INTERNATIONAL UNION OF STEAM ENGI
NEERS.
Secy.. R. A. McKee, Masonic Temple,
Peoria, Ill.
MASTER STEAM BOILER MAKERS’ ASSOCIA
TION.
Secy., George M. Clark, 1377 North Ma
plewood avenue, Chicago, Ill.
NATIONAL ASSOCIATION OF STATIONARY EN-v
GINEERS.
Secy.. Frank W- Raven, 140 Dearborn
street, Chicago, Ill.
OHIO SOCIETY OF MECHANICAL, ELECTRICAL
AND STEAM ENGINEERS.
Secy.. Corvin J. Miller, 620 Shorb street,
Canton, 0.

\VESTERN SOCIETY OF ENGINEER :.
Secy.. J. H. Warder, I737 Monadnock
Block, Chicago, Ill.

NEw ENGLAND COTTON MANUFACTURERS’
ASSOCIATION will meet at Atlantic City
Sept. 20 and 21.
Papers are promised

\V. S. DORAN, formerly associated with
The British \Vestinghouse Electric and

for engines, and on a large number of
topics of special interest to cotton manu
facturers.

Manufacturing Co., Ltd., has just been ap
pointed manager of the power department

PAWTIICKET ASSOCIATION of Stationary
Engineers N. A. S. E- Rhode Island No. 2,
held its annual outing at Palace Gardens

on August 20th.

It was the tenth anniver

sary of the association and also the tenth

annual outing. Representatives were pres
ent from many associations throughout New
England and a big delegation from New
York. At 9 o’clock, the party numbering
about 300, met at the Narragansett Hotel,
Providence, and an informal reception was
held until 10:30. At that time three large
special cars carried the party to the Palace

and R. G. Ingleson responded, stating the
purposes of the meeting and the position
of the craftsmen engineers in the indus—
tries and ﬁnance of the country. On Mon
day evening a theater party was held for
the entertainment of delegates and visitors.
On Tuesday morning the grand secre
tary’s report was received and showed that

ofﬁces of Allis-Chalmers Co., Milwaukee,

Wis.

was served at 2:30, after which an enter
tainment was given in the dancing hall by

the New York delegation under the direc
tion of Charles W. Martin, Jr.
ALLIANCE, OHIO, Association No. 57 N.
A. S. E. acted as hosts to Massillon Asso
ciation N0. 14 on August 13. After the
serving of a dinner provided by the hosts,
the two lodges visited the works of the
Morgan Engineering Co., the steel works,
the asbestos works, the electric light plant,

W. S. DORAN.

and the power plant at Lake Park.

.

*M—

WILLIAM RANDOLPH STRICKLAND has re
signed from the New York Central Rail
road and is now associated with J. G.
\Vhite 8: Co. as assistant to the secretary.

half of the council, President J. H. Leather

steam and hydraulic turbines, condensers.

gas engines, blowing engines for iron and
steel blast furnace service, and rolling mill
engines, with headquarters at the general

Gardens, where a luncheon was served in

ENGINEERING SOCIETY NOTES.

were welcomed to the city by Congressmen
Edwin Dendy and Charles Flower. In be

of Allis-Chalmers Co., in charge of affairs
pertaining to reciprocating steam engines,

the pavilion followed by a ball game. and
an hour spent in social intercourse. Dinner

OF PERSONAL INTEREST.

tion, called the delegates to order and they

buildings.

on the advantages of superheated Steam

_——‘.*—

AUGUST 14 To 17, the annual convention
of the Grand Universal Craftsmen Council
of Engineers was held in Detroit, Mich.
Charles E. Davey, chairman of the conven

out its combined amalgamator, concentra
tor and arrester. In 1903 he was appointed
location engineer on the New York Cen
tral Railroad and supervised the extension
from Cherry Tree to Possun Glory as well
as several of their double tracking and
grade revision schemes.
'
For the past year Mr. Strickland has
been assistant engineer in the maintenance
of way department, handling correspond
ence from all divisions in regard to the
repair and construction of bridges and

Mr.

Strickland is a graduate

of

the

Massachusetts Institute of Technology and
during the Spanish war served at the Mare
Island Navy Yard as assistant engineer.
While on the U. S. S. Bennington as as
sistant engineer he had charge of the oper
ation, maintenance and repair of all

the

machinery about the ship. After the war
he was employed by the Blake Pump C0.
and Buckeye Engine Co. as draftsman, and

also in designing special electric cranes and
controllers for the Case Manufacturing Co.
in the capacity of assistant and also as

Mr. Doran started with the Southwark
Foundry & Machine Co., Philadelphia, where
he was for 5 years engaged in drafting and
general Shop work. After spending some
time with the United Gas Improvement C0.
of Philadelphia, in the construction and
management of water-gas plants for that
company, he went with Henry R. Worth
ington, and for many years was largely
occupied with sales to the United States
Navy of pumping plants for war vessels. In
addition to his engineering duties, he had

Charge of the branch ofﬁces, and while
located at Chicago had complete charge of
their entire western business. In 1899 he
went to London, where he took charge of
the various branch ofﬁces of The Worth
ington Pumping Engine Co., Ltd.
In 1901, Mr. Doran became associated

with The British Westinghouse Electric

the membership, ﬁnances and number of

chief engineer

& Manufacturing Co., Ltd., and since then

councils had doubled since last year’s meet
The report was accepted and acted

Mr. Strickland made the hydraulic cal
culation for the North Fork power house

upon and the afternoon spent in a visit to
the Goebel Brewery plant and the evening
in a ride on the river and a visit to Belle
Isle Park.
Wednesday morning was taken up with
regular business and the afternoon devoted
to a trolley ride to the works of the Solvay
Process Co., the Zug Island Steel Plant,
and the Detroit-Edison power house.

scheme at Denver, Col.. in 1900. After he
had completed this work he joined the
staff Of the Colorado Fuel and Iron Com
pany as engineer of location on a standard
gage line over McClure Pass. He also
located several electric and steam narrow
gage lines in Colorado. In 1902 he was
appointed designing engineer for the Lan
nius Machine Co. and in that capacity laid

has been establishing branch ofﬁces and
supervising sales. Notable among the large
contracts secured by Mr. Doran, may be
mentioned the complete installation of the
power and lighting plant for Midland Rail
way Company at Heysham Harbor, recent
ly described in THE ENGINEER, and the new

ing.

Belfast,

Ireland,

tramwavs.

As

an

evi

dence of the high esteem with which Mr.
Doran is regarded by his business asso
ciates, a banquet was t, ndered him on the

swam 15. 1905.
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The American Oil Filter
For Gas or Gasoline Engines.
By reason of its peculiar construction, the American Oil Filter is adapted to
the use of hot water from a gas engine, for the purpose of heating the waste oil
and facilitating its rapid ﬁltration. Pipe connections can be made so that a con
tinuous ﬂow of hot water from gas or gasoline engine cylinders can be had
through the hot water chamber. This excellent feature is found only in the
American Oil Filter, and must commend itself wherever steam engines have been
supplanted by gas or gasoline engines.
Our American Filter can be used with economy in connection with gas or
gasoline engines of twenty horse power and upward, and can be furnished in
sizes of 3 to 5,000 gallons. This ﬁlter is also manufactured for use in plants
where steam engines are used. We desire to call the attention of our friends to
the following letter received from the Otto Gas Engine Works, Philadelphia:
THE OTTO GAS ENGINE WORKS,
33d and Walnut Streets.
PHILADELPHIA, August 15th, 1904.
Tan Bun-r MANUFACTURING Co., Akron, Ohio.
Gentlemen—Your quotation of the tgth for ﬁlter receivedI and you may enter our order
for a No. 3 size and ship same at your earliest convenience.
It may interest you to know we already have two of your smaller ﬁlters in use, which have
given such good results that we can make use of a larger one.
We also take the opportunity to express our satisfaction with those ﬁlters. For some years
we allowed oil once used to go to waste, as we could not ﬁnd a ﬁlter that would do the work in
a satisfactory manner until we tried your make. We are now saving about twenty gallons of
high-priced lubricating oil per day in our test shop alone. We cannot speak too highly in favor
of your apparatus.
Yours truly,
Tm: OTTO Gns lane NE Worms,
E. F. Burns, Vice Pres.

The Burt Exhaust Head Insures a Dry,
Clean and Permanent Roof.
The fact that the “Burt” is used in every country where steam is used, and
that it has been adopted as standard in this and many foreign countries, speaks vol
umes in its favor.
Oﬁice of THE DIAMOND MATCH CO,
THE BURT MFG. Co., Akron, 0.

BARBERTON, Ohio, October 20th, 1903.

Gentlemen—Replying to yours of the 17th, we have quite a number of your Exhaust Heads
in use both in our plants in this country and in foreign countries, and have always found that they

give perfect satisfaction. We can cheerfully recommend them to anyone in need of anything in
this line. Should you at any time be desirous of using our name for reference, you are at per
fect liberty to do so.
Yours truly,
THE DIAMOND MATCH Co.,
By '1 om A. Palmer, Ass't Mgr.

Send for our new 48-page catalogue, which fully describes the “Cross,”

“American” and “Warden” Oil Filters, the American Oil Filtering
System, and the “Burt” and “Standard” Exhaust Heads.

The Burt Mfg. Co.,
Largest Manufacturers of Oil Filters in the World,
Also supplied by Oil Companies,

Dealers and Power Contractors.

Main Street,

-

U. S. A.
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eve of his departure from England, attended

NEWS NOTES.

by many well known railway officials, manu
facturers, electrical engineers, and repre
sentatives from practically all the large elec
trical manufacturing concerns in England.

REGULATIoN or STEAM, AIR AND WATER
PRESSURES enters to an increasing extent
into modern engineering and industrial op
erations, with the growing tendency in fa
vor of central power generating plants. To
obtain the full beneﬁt of this centralization
of power, means for reducing the pressure
of air and steam, from the high pressures
most economical for distribution, to the

ARTIIUR J. HOSKIN has been elected as
sistant professor of mining at the Colorado
School of Mines. Prof. Hoskin is a gradu
ate of the University of W'isconsin of the
class of 1890 and, since his graduation, has
been assaycr in a number of important
mines in the Leadville and Cripple Creek
districts. Until recently he was chief en
gineer with the Lcyden Coal Co. and was
for a time in the Surveyor General’s oﬁice.
MESSRS. J. W. FRAZIER, J. H. Fox and

J. C. Spencer have opened an ofﬁce as con
sulting engineers under the ﬁrm name of
Frazier, Fox & Spencer, in the Rockefeller
Bldg, Cleveland, 0.

Messrs. Frazier and

Fox have for 6 years been with the Brown
Hoisting Machinery CO.. and Mr. Spencer
was for several years with the American
Bridge Co. and for a year past has been
practicing as architectural engineer.
ANDREW F. HALL, Superintendent of the
Southbridge, Mass, Gas 8: Electric Co., is
making a tour of the Maine lakes with Mrs.
Hall.
WILLIAM W. ROBINSON and G. Edward
Smith, formerly with Wm. Cramp & Sons.
have entered into partnership as engineers
under the ﬁrm name of Smith 8: Robinson
with oﬁices in the Provident Building, Phil
adelphia. They will handle a general en
gineering business, including marine de
sign, and make a specialty of power plant
work.
WILLIAM R. BILLINGS, who has had
charge of the business of the Taunton Lo—
comotive Mfg. Co. of Taunton, Mass. has

arranged with that company on its volun
tary liquidation and with the Wainwright
Mfg. Co. for the entire control of the man
ufacture of Wainwright feed-water heaters.
Mr. Billings has devoted much time and
thought during the last to years to the
development of the possibilities of the
Wainwright corrugate‘d tube and has ar—
ranged that after Sept. I the business will
be carried on under his direction by the
Alberger Condenser Co. at New York City.
WM. VON WOLFFRADT has recently sev
ered his connection with the Interstate En
gineering Co. and is now identiﬁed with
the Forest City Engineering Co., Superior
Bldg., Cleveland, 0.
A. S. RICHEY, a graduate of Purdue
University in I894 and for some time chief
engineer of the Indiana Union Traction Co..
has been appointed assistant professor of
electric railway engineering in the Worces
ter Polytechnic Institute. It is the inten
tion

to

develop

at

the

Institute

strong

courses in class room and laboratory in
this branch of engineering, which has re—
cently become of so much importance, es

pecially in the Eastern and Middle states.
ON SEPT. I the San Francisco ofﬁces of
the Stirling Co., manufacturers of the Stir

ling water-tube boiler were removed to
Dooly Block, Salt Lake City, Utah. Edgar
Kidwell, Paciﬁc Coast manager, is in charge
of the office, and R. H. Dalzell is assistant
manager.
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lower, practicable working pressures, must

be employed. The pressure regulators
manufactured by the Foster Engineering
Co., Newark, N. J., have proved exception
ally successful for this purpose. The Class
W pressure regulator, is a standard de
vice, in which the valve governing _the
pressure is controlled and operated by the
movement of a diaphragm, opposed to the

action of springs, whose tension is adjusted
according to the delivery pressure to be
maintained. This pressure is entirely inde
pendent of pressure in the supply pipe.
The regulator is accurate, positive and res
liable and is in successful use in many
manufacturing establishments, mines and

motors, and transformers are fully consid
ered. The distribution system including
transmission circuits of various kinds,
switchboards, meters, and protective devices
are deScribed and methods of utilizing cur—
rent such as incandescent and are lamps,
motors, electroplating, heating, telephony,
and telegraphy are given a good share of
attention. The book is a compilation from
standard

authors

rather than containing

new material, but the compilation has been
well done and the available information on
electrical subjects in various ﬁelds has been
put in such form as to be available and
easily understandable for the man who has

to do with the care and running of machin
ery.
STEAM ENGINEERING, by W. W. F. Pul
len. Scientiﬁc Publishing Co., Manchester,
England, 1905.

This book is largely a description of
English steam engineering practice in en
gines, boilers, pumps, and auxiliary appara—
tus. The elementary theory of the steam
engine is, however, treated and also much

matter is added on steam economy and mo—
other places, where power, either steam or ‘ tion diagrams for engines. Gas and oil en—
compressed air, distributed from a central
gines are brieﬂy considered. The book
source, requires regulation and reduction.
opens with a half dozen pages of deﬁni
tions and laws which, if one has not already
RECENTLY an erroneous statement has
studied them, are so brief as to be of little
been current to the effect that suit had
value, and which, if one has already studied
been commenced by the Westinghouse in
physics, are unnecessary. Following this is
terests against the Link Belt Machinery Co.
a steam table in complete form and the sub—
The suit in question was not brought by
ject of engines is then taken up. Equations
the \Nestinghouse interests,‘but by the
are given for strength and proportion for
Morse Chain C0. of Trumansburg, N. Y.,
parts and the illustrations of current prac
who, on July 27, ﬁled bill in equity for in
tice are very full and complete.
fringing on certain patent rights.
IMPERVIOUS PRODUCT Co., of Baltimore.
Md, has awarded the contract for rebuild

ing its plant at Fairﬁeld, Md., to John H.
Geis & Co., of Brooklyn, Md. The plant
will be on the Potapsco River with docks
and connections to the different railroads
and the buildings will cover I50 x 250 square

THE CRANE C0. of Chicago issued
as its July number of The Valve World
a special jubilee number in commemora
tion of the ﬁftieth anniversary of the
foundation of the company. The number
is largely devoted to the celebration of this
ﬁftieth anniversary by the company and its
ofﬁcers and gives a history of the company
and articles descriptive of the lifework of

feet.

Richard

SWEET TIRE & RUBBER Co., of Batavia,
N. Y., has bought from the Allis-Chalmers
Co. a 350-horsep0wer heavy duty engine,
from the Kingsford Foundry & Machine

president of the company. The issue is
beautifully printed in two colors and con
tains the beginning of an article on har
nessing steam from the year 200 B. C. to
1084 A. D.
NORTHERN
SPHERICAL
MA

Co. of Oswego, N. Y., a 250-horsepower

internally ﬁred tubular boiler and from the
Bates Machine Co., of Joliet, Ill., a Cook
son feed—water heater. The company is
about to put in induced draft for two 250
horsepower boilers.
—40->—————

NEW BOOKS AND CATALOGS.
ELECTRICIAN’s HANDY BOOK, by T.
O'Conor Sloane. Norman W. Henley Pub
lishing Co., New York, 1905. Price $3.50.
This book is intended for the practicing
electrician who has to make things go. Al
though the principles of electricity and mag
netism are treated, the greater part of the
book is devoted to practical handling of ma
chinery, details of construction and com
putations such as will be encountered in
every-day practice. The transmitting cir
cuit is treated and the properties of mag—
netic ﬁelds, and then are taken up direct—
current machines, including motors and
generators of all descriptions. Batteries.
both primary and secondary, are consid
ered, and a chapter devoted to the subject
of electrochemistry.
Principles of the alternating-current sys
tem,

alternating-current

generators

and

T.

Crane,

the

founder

and

CHINES as manufactured by the North

ern Electrical Manufacturing Co. of Madi
son, Wis., are described in Bulletin No
50 just issued by the company.
These

machines have been specially developed for
direct connection to shop tools and are
designed for operation in either horizontal
or vertical position.
THE INDUSTRIAL DEPARTMENT
of the Erie Railroad is issuing an indus
trial map in pocket form which shows the
natural gas and oil areas of the United
States. Copies can be had by addressing
%I_.ll5 Jackson, 21 Cortlandt St., New York
ity.

CAMERON STEAM PUMP WORKS
of New York City is sending out to
friends celluloid bookmarks which are 4
printed in colors, are of useful and unique
design, and have for the head of each one
the

familiar acorn trade mark, which is

the shape of the air chamber used on the
Cameron pump. One design shows :1 Scot
tish bagpipe player wearing the Cameron
plaid and the other a Scotch lass in graceful
courtesy.

WARREN ELECTRIC MFG. C0. of
Sandusky, Ohio, is issuing a series of data
cards bearing on one side illustrations of
the machinery manufactured by the com
pany and on the other useful tables such

as the carrying capacity of Wires, metric
reduction tables, etc.
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Bundy Separating Traps Used by Large
Sugar Estate in Pourte Rico.
One of the largest sugar making enterprises
in the world, the GUANICA CENTRALE,
of Guanica, P. R., are using eighteen No. 77

64”) BUNDY High Pressure Separating
Traps to remove the condensation from three
ten-foot Vacuum Pans—six traps being used
for each pan. After having tried and experi
mented with divers other makes of traps with
out success, these folks decided to allow the
BUNDY Trap to be furnished “on trial."
The conditions were gladly assented to, know
ing what the results would be. At the end

of the trial period a check in full settlement
of the account (exceeding $1,200) was received,

accompanied by a letter reading: “The traps
are working all right." No better evidence
could be asked. Bear in mind these traps
were shipped away 05 to Pourte Rico to be
installed and handled by engineers totally
unfamiliar with their construction, or scheme

of application (in this respect greatly at a
disadvantage, as compared with engineers in

'Df heroic performances. The condensing coils
must be promptly cleared of water, but the
steam must be held in the coils to get the
beneﬁt of every available heat unit.

A trap

only of the BUNDY Type has the reserve
force requisite for the demand.
iii

Fairbanks Scales.
Everybody knows the E. & T- Fairbanks

Co., manufacturers of the famous “Fair
banks Scales”—a synonym for correct weigh
ing. Their large factory is located at St.
johnsbury, Vt., where they have ﬁfteen build
ings scattered over a large area of ground.
Great difﬁculty has been experienced each
\Vinter in heating these buildings on account
of long distance to be traversed by the steam
before reaching the heating coils, and an
equally long distance for the return of the

condensation. To get a successful circulation
and warm the buildings was practically im
possible. A proposition was made them to
furnish a BUNDY Multiple Trap System;
was accepted, and installed. After one Win
ter’s service (and last Winter was a severe
test), they write us:
"As to the working of the Return Steam
Traps installed by you for us in 1904, we are
pleased to say that the results have been very

satisfactory indeed. With them we are able
to heat our factory last Winter more satis
factori.y than for years. \'Ve should not wish
to dispense with them.
_
E. & T. Fairbanks & Company,

circulation, but materially reduces the em
eiency of the heating system as a whole.
Steam parts with its latent heat by condense
ing; but unless the condensed water is prompt
ly removed from the coils, they will ﬁll up
and no steam can be admitted. Hammering
and cracking noises will ensue, oftentimes re
sulting in leaks, and no end of trouble. An
adequate solution of these ills is so simple
with the BUNDY Trap System that you can
not fail to be impressed. With our complete
line of traps (Return and Separating) we
can pick up condensation in any corner of
your plant and return to the boiler house,
whether 100 feet

distant

or

one

mile,

and

overcome any grade. This means that you
are permitted to heat your plant with less
pressure, which in itself is a saving. In fact '
exhaust steam may be utilized when you have
the BUNDY Trap System to clear the coils
of condensed water.
*****

Write us with a sketch and description of
your plant and heating system. Let us make
you a proposal. No cost is attached to ﬁnding
out what we are willing to guarantee. You
will be interested in a scheme that will mean
better results for you as well as a decided

saving in fuel. You must remember that the
water will‘go back to the boiler at a tempera
ture frequently exceeding the boiling point——
something you cannot accomplish with any
other “return systcm-" Reductions in coal
bills of from 20 to 25 per cent are common
after installation of our Return Trap System.

By H. N. Turner,
10‘

*

1K

i

*

Manager."
Just a brief description of this system gives
the

reader some idea regarding the

condi

the States); and with no guide aside from
written instructions in letter form, and our
Trap Book, they have without hindrance put
these traps into commission and solved the

tions overcome- A river runs between the
boiler house and the main portion of the plant.
Condensation is gathered into receivers at
central points from where it is “ﬁred” back
across the river by four BUNDY Separating
Traps, and in one case by a Return Trap,
working as a “Lifting Pump." All traps dis
charge into one main trunk line which ter

problem which hitherto gave their more than

minates in the boiler room, discharges into a

a little trouble.

receiver, from which the water is fed into
their battery of boilers by a No. 105 (2%")
BUNDY Return Trap. All condensation is
returned at a high temperature; the water is

FIG. I—SEI‘ARATING TRAP.

We cannot refrain from cit

ing this case as an achievement out of the
ordinary. We are daily ﬁlling orders for traps
for shipment all over the world, but here is

an example of unusually severe conditions,
where the traps entered the ﬁeld in the face
of skepticism brought about by previous costly
failures, and with almost the expectation on
the part of the buyer that this one would sim
ply add another to the already long list of
“dead ones." We should be excused if we
entertain an irresistible desire to “crow” out

loud;

we cannot help it.

The service on

vacuum pans is decidedly hard to handle; con

densation is produced in excessively large
quantities at times requiring a trap capable

saved, and the heat units it contains, and they

are able to maintain a circulation throughout
the entire heating system under all kinds of
weather conditions.
**$‘*

In many steam using plants, especially those
covering a considerable acreage, great trouble
is encountered in winter time in regard to
obtaining satisfactory service from the heating
system The coils and radiators ﬁll up with
condensed

water,

which not only

stagnates

Exhaust Steam Purification.
\Vith the BUNDY Oil Separator we posi
tively purify exhaust steam, and with our
Improved Vacuum System we guarantee re

sults in condensing plants.
The great feature about the BUNDY Sep
arator is that it can be cleaned. You would
not think of wearing a garment an indeﬁnite
length of time without cleaning; neither
should you expect an oil separator (which is
every minute of the time accumulating oil,
graphite and other impurities on the interior
surfaces) to operate successfully without be
ing cleaned. In our Separator the cleansing
plates are not a part of the body of the
machine, but are manufactured as a separate
part, so they can be removed. This distinc
tion alone has won many orders, where other
considerations were equal.
a it a s *
Send at once for new Book on BUNDY
Separators—complete and ﬁlled with good
information.
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competition with the heating and ventila
DE LA VERGNE MACHINE C0. of
New York City is issuing a pamphlet de ' ting contractors, but freely offers the advan
tages_of its engineering skill and 60 years
scriptive of the Koerting gas engine. _It
experience in the construction and opera
shows the large engine as installed in
tion of air-moving plants.
plants and gives the arrangement of suc
tion producer plants.
WHEN SEVERELY USED, all chain
POLYTECHNIC
INSTITUTE
of
wrenches tend to bend back of the head.
Brooklyn, N. Y., is preparing for the sea
To overcome this, the Brock \Vreiich Mfg.
son of 1905-6 evening courses in trans
C0. has reinforced the head, and by using
portation. This consists of a course of 15
a narrow jaw has made its wrenches avail
lectures delivered by experts on trans
able for use on fittings, valves, nuts, etc.
portation matters. The Institute is issuing
YORK MFG. C0. of York, Pa., has re
a circular describing the course.
cently received among other orders the
THE STORY OF THE FIRST
following: Kendall Reﬁning Co. of Brad
ROLLING ROAD is the title of Bulletin
ford, Pa., for a Io-ton compression side;
126 issued by the Hyatt Roller Bearing
Gold Center Brewing Co., Gold Center,
Co., of Harrison, N. J. This is descriptive
Nev., for a 6-ton ice plant; Knickerbocker
of the new rolling road recently installed
Hotel, New York City, for two 40-ton re
in Cleveland, Ohio, for the transportation
frigerating machines with piping system;
of teams up the steep incline from the
Kosciusko Ice and Cold Storage Co. of
river bank to the city proper.
Kosciusko, Miss., for a Io-ton compression
LIPPINCOTT STEAM SPECIALTY
AND SUPPLY CO.’S new catalog has
just been received and describes the fol
lowing specialties:
_
Lippincott engine indicator, reducing
wheel and planimeter, Steam separator and
Oil extractor, shaking grate and furnace
blower, recording gage, damper regulator,
feed-water heater, steam and belt pump,
force feed lubricator, three-way cock, indi

cator piping, exhaust head, oil ﬁlter, sheet
and piston packing.
_
For a limited period the company is
sending to each inquirer a set of its en
graved indicator scales, in a neat vest
pocket case. In writing for the catalog,
address A. C. Lippincott, Richardson
Bldg, Newark, N. J.
-——M—- -

TRADE NOTES.
LAGONDA MFG. CO. of Springﬁeld,
Ohio, has been so overcrowded with orders
that it has been necessary during the month
of July to run its factory all night most of
the time, employing two sets of men for
operating machines and doing bench work.
Following a recent addition to its factory,
this looks very favorable for the Lagonda
Mfg. Co.
Weinland tube Cleaners, Lagonda tube
cutters, damper regulators and reseating
machines are the company’s products, and
it also makes a specialty of contract work
for cleaning boilers.
THE CROCKER-WHEELER CO. is in
receipt of an order for a zoo~kilowatt, three
phase, 6o-cycle, engine-type, alternating-cur
rent generator for the Ivorydale, Ohio,
lighting and power plant of the Proctor &
Gamble Co. This machine is a duplicate of
the ﬁrst Crocker-Wheeler alternator ever
built, which was installed 10 months ago in
git? Atlanta plant of the Proctor & Gamble
0.
INTERNATIONAL
HARVESTER
CO. OF AMERICA, 7 Monroe St., Chica
go, is the manufacturer of I. H. C. gas en
gines. The company will be pleased to
furnish a catalog fully illustrating and de
scribing its line of engines or give a prac
tical demonstration of the different engines
at its city warehouse, corner of Adams and
Jefferson Sts.
GREEN FUEL ECONOMIZER C0.
of Matteawan, New York, has just com

pleted the erection of a large shop designed
to provide for its rapidly increasing busi
ness. This company not only supplies spe
cial exhausters with bearings removed from
the action of the ﬂue gases for mechanical
draft in connection With the widely used
Green fuel economizer. but also builds fans,
blowers and exhausters for every purpose,
having recently sold fans for heating, ven
tilating and humidifying in textile mills,
ventilating and drying in paper mills, heat
ing and ventilating in large buildings, etc.
It is just now installing the largest me
chanical draft exhauster ever built for a
factory in Massachusetts. The Green Fuel
Economizer Co. does not contract for the
engineering of plants, or for the installa
tion of heating and ventilating plants in
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side and distilling system; Santa Fe Car

Icing Co. of Argentine, Kai1., for a com
plete loo-ton ice plant; Waygood Co., Ltd,
of Sydney, Australia, for a 3-ton compres
sion side.
WM. B. BLADES of the Blades Lum
ber Co., New Berne, N. C., in Writing to
the A. A. -Griﬁ‘ing Iron Co. states that:
“We have four of your .lluiidy steam
traps in use. They are giving us good
results, by an increase of steam capacity

POSITION
Wanted as engineer; 14 years' experience
all classes high speed engines; fair knowl
edge of electilclty; at present in charge
of 1.000-h0rse ower plant; capable of erect
ing and can
0 any kind of hoisting. Mar
ried; strictly temperate. Ohio state license.
Address. J. C.. care The Engineer.
18-2

POSITION
In electric light
lant in power house;
technical and practical man; 24 years of
age; at present Supt. light and water plant.
but desire change; can furnish reference.
Address. A. B. C., care The Engineer. 18-2

POSITION
By a licensed engineer. as a second en
gineer in an electrical machinery plant in
order to gain a knowledge of dynamos and
other electric machines.
Can furnish good
references.
Address, G. W. 0., care The
Engineer.
18-2

POSITION
An chief engineer. Have had 14 yearl’ cx~
perience with Corliss and automatic on
Ines. eight years' experience with dynamon.
ave tools and Indicator and competent to
make all needed repairs and keep plant up
to hifheat standard. Am at present em
gloyo as chief engineer of a 350 H. P. plant.
ut desire a chan e. Southern states pre
ferred. Can furnia
belt of referencol and
can come on 30 days' notice. Addrou J. W.

Croskey. Apartade 8. Saltillo, Mexico.
POSITION.
by a strictly sober. up-to-date electrician of
8 years experience with all styles of en
gines and generators. Am marred and can
give best of references. “'ould like position
as chief In Llght Plant in town of one to
three thousand population. Address M. C.
Bidwell. jr.. Box 3. Narbourne, Mo.
17-2

and returning our condensed water to our

boilers to be used over and over, which is
considerably to our interest, as the water
we are compelled to use contains consider
able lime and magnesia. They are also
quite a saver of fuel, but that cuts but a
small ﬁgure with us, as we generally have
a surplus, therefore we have not made any
test as to exact results in this respect.”

MECHANICAL DRAFTSMAN
American 22 years of age with four years
experience.
Would like position in
en
gineers Ofﬁce or as draftsman In an en Ine
manufacturing concern In or near New
ork
City. Would accept a. moderate salary for
a progressive position. Address V. T.. care
The Engineer.
17-2

POSITION
in British Columbia as master mechanic.
Am a gentleman age 36 years. Understand
steam en Ineerlng. Practical and technical.
Have eng neers papers; also understand rac
tlcal plumbing, steam. hot water, an
gas

ﬂttIng: also mechanical drawings.

WANTED

ondence Invited.
ngineer.

Address E. M.,

EXCLUSIVE
Pon‘tttms wanted advertisements not erceerlirg
50 words for subscribers to The Engineer will be
inserted twice free of charge.
Help wanted and special advertisements. 50
words or less, $1.50 per insertion; additlonal words
2 cents each.
Original letters of reference should not be en
closed with replies to mine: n'acmenls appearing in
these columns, mi they are frequently viii-laid and
last. A copy ofthc reference will serve thepurpose.

Correc
care the
17-2

MANAGEMENT

of agency for New Jersey or the East of
some good engineering line of mIddle west
or western manufacturers. Address A. E..
care The Englneer.
17-2

POSITION
by an engineer and
electrician
with
8
years' experience In charge of modern steam
and electric plants. Corliss engines and In
dicator a specially. Best of references. Ad

dress Box 1041. Hartford. Conn.

ENGINEERS

WANTED.

to sell belt dressing. commutator dressing
and other engine and boiler room specialities.
Liberal proposition.
All our products have
merits to effect quick sales. Sand for sample
of Superior Bar Belt Dressing and compare
with
others.
John
Brechtlng.
Manager.
Grand Rapids, Mich.
18-2

Six good gas engine engineers, familiar
with operating large engine plant‘s; good
salary to right men: give experience and
reference. Weber Gas and Gasoline Engine

EVERY ENGINEER
\Vho Is interested in steam economy to write
us at once. It may mean a good many dol
Iars to you. as well as to your firm.
Ad
dress, The National Steam Specialty C0.. 325
Frisco Bldg.. St. Louis, MO.
tf
POSITION
Wanted position, eastern representative
and technically educated consulting mechan
ical engineer. located New York City. has
part time available to manage eastern and
export interest of western manufacturers of
strictly high grade article. Address I. A. C.,
care The Engineer.
18-2
CHIEF ENGINEER.
Experienced with large simple and com
pound condensing and non-condensing en—
gines. steam turbines. rotary conve'tei's and
laigc A. C. and D. C. generators. motors
and swltchboard. watertube and horizontal
return tube boilers. stokers and pumps. R11
erences and licensed.
Am employed at the
present time. but desire to change for good
reasons.
Address. A. C., care The Engi
neer.
18-2
ENGINE SALESMAN.
High-class Corliss engine salesman. Give
record and references. stating compensation
desired. Address. Box 1, care The Engineer.
18-1

Co., P. 0. Box 323, Kansas City. MO.

16-4

WANTED.
Salesman for well known steam upeciaitlon
of superior merit on an Inviting commission
basis. working one or more states. or as a
tlildie line.
Address Box 452. South Beam:f

n .

SALESMEN WANTED.

Traveling among engineers to sell Franco
Metallic and ﬁbrous packings. Good Induce
ments
in unoccupied territory.
Addrou
grance Packing Co., Taeony. Philldeiphtia,
a.
-t
FOR SALE CHEAP.
Full line of brass patterns (gated). also
all machinery and stock of the New Engi
neers' Favorite l-Iue Cleaner. For further
particulars Inquire of Stewart: Heater Co.,
Buffalo. N. Y.
FOR SALE CHEAP.
1 90-K.W.. 125-cycle. G. E. belted gener
ator; 2 L. D., 12-50 T. H. are machines; 69
T. H. are lamps. type M; 1 Deck & Church
engine. 100 HP.
Address Columbia Water
6': Light C0.. Columhla. Tenn.
16-6

ENGINEERS' LICENSE.
Engineers. electricians. ﬁremen and ma
chinists send for 52 page pamphlet. describ
ing Spangenherg's Steam and Electrical En
gineering, just out; best bunk ever published.

sent free. Geo. A. Zeller Book Co., 8 S. 4th
St.. St. Louis, Mo.
IB-tf

POSITION
By a ﬁrst-class engineer, machinist, li
censed. charge of en Ines. boilers. A. C. and
D. C. generators an
motors.
Had experi
ence in electrical Iants producing good eco
nomical results.
trictly temperate and hon
est.
Undertake all repairs.
Live In N. Y.
state and can start at once. Salary. $75 to
$100 per month. Address. R. L. F.. care The
Engineer.
18-2

WANTED—ENGINEERS. SUPERINTEND
ENTS AND MANAGERS.
to send for free trial order of the genuine
Ideal Metallic Packing for piston rods of en
gines. air compressors. ammonia compres'
sors. Corliss valve rods. pump
expansion
joints. throttle and strip valve stems.
Ideal
Metallic Packing Co., Box 52. St. Paul. Migni
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is what it Saves
in Fuel.

You Want a Buckeye
Automatic

Boiler Cleaner

THE
AMERICAN
BOILER
FLUE
CLEANER
cleans the fines
and cleans
them thorough
ly. Itdocroases

the consump
tion of fuel.
saves the time
and labor of

boiler clleun
1n
ones
hf‘tza , of1 roboiler
and increases
its efﬁciency.
The cleaning
requires bu t
f r o m on e to
three minutes,
and is done by
simply turning
a valve—steam
pressure does
the rest.

So don’t delay writing for details of our offer and
Installed for
thirty dayl’

prices.

Catalog and
complete
de
scription upon
request.
With Boiler Doors Open, Showing Method of Installation.

cess continues.
Catalogue contains full description.

American Boiler Flue Cleaner Co.,

Semi for it.

5'2 Buckeye Boiler Skimmer Co.

508 Broad Street Bank Building,
Trenton, N. J.

Why not eliminate the risk attending the use

of mechanical cleaners when you can install a Buckeye
Cleaner and obtain better results without the waste of
either time, effort or money? It works automatically,
and as long as the boiler makes steam the cleaning pro

trial, free.

I

Toledo, Ohio.

J
1,110 Pounds of Scale as Hard as Slate Removed from O_ne Boiler

with the Dean Boiler Tube Cleaner.
That the Dean Boiler Tube Cleaner removes all the scale from
the tubes of a boiler through which it passes no user will deny.
And to remove over r,oao pounds from one boiler is not sur
prising to us, though it was to the writer of the following letter:

THIS IS THE DEAN CLEANER:

m
0’0. "

Cnsrwra, Kansas, July 16, 1905.
WM. B. PIERCE Co.
Gentlemen—After giving the Dean Boiler Tube Cleaner a fair
trial you can see for yourself what it has done. It removed over
1,100 pounds of scale as hard as slate, and since the tubes are
clean I have paid for the machine in fuel saved.
Of course, some engineer may say that this is a graft, but if
he ever tries this machine he will be as well pleased as i am at
this time, and no one could have told that there was so much scale
in my boiler. Yours truly,
F. S. KRUEGER, Supt.,
Cltztnute Municipal Electric Plant.
Every engineer, every owner or manager of a power plant,
can have a Dean Cleaner for trial in one boiler free of charge to
determine the actual value of this cleaner in removing scale and
showing the true condition of boiler tubes.
Just to show what the Dean Cleaner can do for you, we will
loan you a cleaner for trial—loan it to you without obligation to

FOR WATER TUBE BOILERS.

FOR RETURN TIIBULAR BOILERS.

This machine works in both water tube and return tubular
boilers, and removes all the scale from both sides of the tube.
It does not injure any tube.
Accept this trial offer today.
Send us the size of your tubes, and cleaner will be shipped by
express.
If you desire to know more about this trial offer before order
ing a cleaner, send for our book, “Boiler Room Economy." It
tells all about it, as well as telling yJu what scale is and a lot of
valuable information about a boiler room.
Write today, either for trial of Cleaner or for “Boiler Room

Economy."

WM. B. PIERCE CO.,
323 Washington Street,

purchase—loan it to you that you may see with your own eyes just
how_mucb scale you have been ﬁring against in one boiler.

Buffalo, New York.
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Olean, Bright Boiler Tubes Mean Dollars Saved.
Are your boiler tubes bright? Do they glisten like the barrel
of a well cleaned gun? If they do not, it shows a condition which
invites the lodgement of scale and soot, and the consequent in
crease in the coal bill.

The CfiSS-CI‘OSS Tube Cleaner
thoroughly cleans tubes of both scale and soot. It does not ham
mer or chip the scale, and have the same ruinous eﬂect on the in
side surface of the tubes as do the common variety, but, due to its superior construction, it crumbles the scale into ﬁne bits and discharges the
scale and soot when the cleaner is withdrawn. The “CRISS-CROSS” also creates a highly polished, even surface that soot and scale will
adhere to with diﬂiculty. Send for descriptive booklet.

THE REVERSIBLE TUBE CLEANER CO.,

26 Southbridge St.,

WORCESTER, MASS.

Yes, these are Decided Improvements for
Turbine Boiler Tube Cleaners.
pre-

For bad conditions here is
the only tool. Blade made of

grit reaching
- -

tool steellzlind Ballal’d as (ﬁre argd
water wr
ma e it.
an
e

Hardened steel
vents dirt
-

7_

and
-

bush,

sp'IIdle' {educmg memo“ and.
savmg sPll'ldle- WI“ do tw'ce
‘
the cleaning done by any other
cutter. cost much- less_ Let
i. ’ Bulhingwibh
“011 aet-

sharpened until completely
worn out. Will outlast 25 hard
(i) iron drills. Tell us thickness
of
scale, and
siZe we
andwill
name
of your
cleaner,
send
drill

us send 4 sets on trial.

-

Sot- ot "Paragon" Gutters.

sublect to aPPl'oval-

Dun No. L

9‘ in. long. 1% in. diameter, 5-16 in. hole.

CLEVELAND

TUBE

CLEANING

COMPANY, Cleveland,

We have a "Hospital" for repairing Tube Cleaners and attaching special cutters for special conditions.
other styles of cutters and drills at lowest prices.

Ohio.

Write for our “Eye Opener" illustrating
H

We prevent scale, corrosion and all

CO.,

lmpuro Water troubles.
You can have Catalogue 0 for asking.

HARTFORD, CONN,
'

Mutual Life Bldg.

Phna" Pa_

Manufacturers of The American Standard Food Water Boobs

Tho

morican Exhaust Heads and Separators. Coil Pipe Work of

r;

Outlook Building

nutwm

Columbus. 0

Pi Womakoaspocialty of BigPipe Bends torHighProssur-o Power Plant
P3118

Iu the engine room equipped with

Thousands 0t lubricating oil users, have,
with the help of the

4 THE WHITE STAB oiﬁﬁé'gi’gi’sm
E

WI'IITE STAR OIL FILTER
, cut their oil bills squarely in two—saving
~ _
50c out of every dollar.
This economic power plant fact is one of vital import
ance to proveld'.
eve
careful manager—easily demonstrated—
quickly

there is no waste of oil;
waste of time;

,

waste of waste;

‘

oil-soaked ﬂoors, or

bearings running hot.
But one [land/ing ofor'l— rom
6arrel la si’slem. Bonk/cl "A"
(all: you all about 17.

To any responsible concern, we will forward a sample
ﬁlter on 30 days trial free. If it does the work, you keep it.
If not, send it back.

Pittsburgh Gage & Supply Co.
FITTQBURGH, Fl.

Booklet “AA” tolls you all about this practical device.
Eastern Reps.—Vandyck-Churehill

PITISBURG GAGE & SUPPLY CO., Pittsburgh, Pa.
OIL FILTRATION EXPERTS

Co., 8 DogﬂStl-eet. New York; The
Bonnie, P ‘ adelphis, Pa.

4
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MR. ENGINEER—READ THIS!
This is the Cleaner you have been looking for all this time. Show this to
your chief boiler supply man and have him get you the

Appenbrinli 20th Century Flue Cleaner
on THIRTY DAYS' TRIAL.

Give it the hardest month's trial possible and note the

result. It will eliminate a lot of hard work and create an enormous saving in fuel.
Attend to this utonce before you forget it—sud remember we send it, all charges pre
paid, for a month's thorough test.
cscriptive circular tells all about it.
Eastern Agonts—Bennott& Crane,
J. (n. w. KURZ, Sol. "fl-3.,
101 Beekrnan Street, New York.
Quincy. Ill.

II

SEPTEMBER 15.1905-

THE

ENGINEER.

Do You Use Mechanical
Cleaners for Your Boilers?
If so, your steam cost
fluctuates like this:
Cost per 1,000

lbs. of steam

Excessive
Very high
High

Medium
Low

NOV-234-56789lOll12!?!l4l5l6l7l8l92021222324252627282930

Cleaned Boiler.

Cleaned Boiler.

Here you will notice that, although the cost of steam is comparatively low, right after the boiler scale has been
removed, yet it rapidly rises, because the scale immediately commences to deposit and thus insulates the tubes.

The Dearborn Chemical Treatment

Prevents Scale Forming and
The Cost of Steam Is Always Low
Goat per 1,000
lbs. of steam

Excessive
Ve ry high
High

Medium
Low

DOG-12

3

4

5

6

7

8

9

IO

Il

l2

l3

l4

IS

l6

I7

18

l9202|

2223 242526272829

As the boiler is always perfectly clean the steam is produced with the maximum of economy.
WR I'I'E FOR BOOKLET

Branch Qﬂices
Baton—Oliver Building.
Philadelphia—The Bourse.

Cincinnati —Uninn Trust Bldg.
Atlanta—Prudential Ruilding.

St. Louis—Security Buildinw.
Kansas City—New York Life Bldg.

San Francisco—115 Davis Street.
Los Ammles—HW N. Ln: Annles St.

Bulhlo—Murgan Building.
Piuabm’ﬂ—HOBSB BnlldlDB.

Detroit—Majestic Building.
St. Paul—1237 Lincoln Avenue.

Denvee—Bmtnn Block.
Salt Lake City—Dooly Block.

Honolulu—4°. Queen Street.
Havana. Cuba.
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When Your Boiler Tubes
Look LikeThisw
Your Need of a

Liberty Turbine
Cleaner is imperative
The LIBERTY TURBINE CLEANER will stand more abuse, remove heavier scale in less
time—and at a less cost for labor and repairs—than is possible by the use of any other tube
cleaning device. This has been proven repeatedly by many competent operators who have used it
alongside of other makes, and also by the number of other makes it has replaced.

Its simple, durable construction, economy in operation, and the variety of ﬁttings and cut

ting tools supplied for various kinds and thicknesses of scale make it the tube cleaner of unexcelled
excellence. The fuel saved by its use will pay for it in a short time.
We also manufacture the CHICAGO and NIAGARA Turbine Cleaners —both excellent
for the service intended — and design and build special machines for use where conditions are unu
sual, and guarantee both their efﬁciency and economy. Let us help you solve your scale problem.
Our booklet, “How to Keep Your Boilers Clean,” sent free upon request.

“it Washes its Face.”
The small particles of scale and sedimentary matter carried in
suspension by the water make the ordinary blow-OH valve the most
unsatisfactory and defective of all boiler ﬁttings. These particles of
scale and sediment lodge between the seat and disc at the instant of
closing, preventing a tight joint being made—result, a leaky and
troublesome valve. In the FABER BLOW-OFF VALVE at the
instant of closing the seat and disc are ﬂushed and cleansed by a jet
of steam or pure water, insuring a tight joint and the absence of
leakage or shutdowns due to this cause. Will last as long as a steam
valve. Workmanship of the best—all parts unusually heavy and
strong.
Write for Booklet and Prices.

Liberty Mfg. Co

Manufacturers of Engineering Specialties,
0 9 6705 Susquehanna Ave., Pittsburg, Pa.
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The Wise Engineer’s Fourth Talk==
You never can tell where a train of thought

is going to pull up.

You know I got the boss

to try a

Weinland Tube Cleaner
in spite of his objections. You know how
tickled he was when he found it would do what
those just-as-good cleaners wouldn’t. Well, he
came back from Denver and says, “I told the boys how I
cut down our coal bills with that Weinland. It was ex
, hibited there, too.” Notice, he says “I.” But I’m glad he’s on. He
knows now that it doesn’t pay to experiment when you can get things
that have proved their ability to make good. Those Lagonda folks
, ought to know how to make good tube cleaners—they have twenty

years’ engineering experience to fall back on. Sure, their LAGONDA
DAMPER REGULATOR works ﬁne—responds to the slightest change
in steam pressure. Yes, and their TUBE CUTTER is all to the good.
Geta

Lagonda
Booklet.

The
Lagonda
Mfg.
Co.
Liéiéﬁi?
Springfield, Ohio
Eiltt‘tt‘ph“
London, Eng.

“Nason” and “Sidelug'”
Steam TraPS

The Reliance Steam Trap
is the Dependable Steam Trap.

These traps are rec
ommended for ANY
service requiring the
removal of water of con
densation without waste

. -»
Interior View.

of steam, and are guar
anteed unconditionally
for the duty for which
they are designed.

“CLASS B"—For Pressures 0 to 20 lbs.
"CLASS C”—For Pressures 20 to 70 lbs.
“SlDELUO”—For Pressures 40 to 150 lbs.

The “Sidelug” Trap
is similar in construc-

("MM-l
q

tion to the “Nason”
Class B and Class C,

but

the

parts

Its use in hundreds of plants has
proven its dependability.

are

heavier and the joints
at the inlet and outlet
are so reinforced that
leagage at or near
occur—there being no

Fewnesss of parts. and their extreme durability, combine to
make the RELIANCE TRAP all that a good trap should be.
The RELIANCE PATENT FLOAT is a valuable feature.
It is guaranteed not to collapse and insures POSIUVC operation at
all times.
'

$213355 :5: gas'
Catalog “5" will

WRIYE FOR CATALOGUE AND PRICES.
THE RELIANCE GAUGE COLUMN CO.

these points

cannot

g

interest you.

“SIDELUG” High Duty Steam Trap.

NASON MPG. (30., 7| Fulton St., New York

72 East Prospect St., CLEVELAND, OHIO.
Eastern Ofﬁce—1225 391:: Bldg..

Western Oﬂ‘lce—ll So. Canal St.,

PHILADELPHmm.

CHICAGQILL

THE
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TWENTY FIVE YEARS continuously '
making Steam Traps leads us to think
we know something about their advantages.

Steam Trap.

i
1

McDaniel- Improved I

Float Valve.

W e a re
p ion e e r
manufacturers of goods in our
particular line. For 30 years our ex
perience has been growing and has been
devoted entirely to the production of Sleam
[hating and Power Plant Sﬁetialtie: that should in
every way meet the demands of advanced engineering.

DAVIS VALVES
are fully guaranteed to be of the highest standard of
quality as regards material, construction and work
manship and to satisfactorily perform the ser
vice for which they are designed. Send
for complete catalog of these and other
specialties.
For Sale by jobbers everywhere.

‘
\
‘

The trap that lets go the water, but eﬁectu- I
ally holds the steam, adds to the reputation '
of the engineer and the bank account of the I
owner. This is the kind of steam trap you ‘t
want. This is the kind we are ready to ‘
supply you. We will send you one for
trial, don’t keep it if you are not satisﬁed. l

i
j

G. M. DAVIS REGULATOR C0.
‘

Write

us for

catalogue or

ask ' your -nearest

lobb".

[

143 Milwaukee Ave.,
CHICAGO.

New York.
Boston.
San Francisco.

l

Watson & McDaniel Co.,
148 N. Seventh St., PHILADELPHIA, PA.

Refers to It When Cornered.

Balanced
Steam

Trap
6
r'

JULIAN Dies TE

"

A perfectly balanced
Valve. Will work on
any pressure from
one to 250 lbs.
Semi for Calalog'ue.

\
\

}
l

I have read THE ENGINEER for quite a while,
and want to give an expression of my apprecia
tion of it. I always look forward eagerly for
each copy of it.
Tm: ENGINEER has been the means of pulling
me out of several little difﬁculties, and whenever
I am cornered I refer to it, and I almost always
ﬁnd that it helps me. The boys in the plant take
great interest in it, and I have noticed several
improvements around the plant which have re
sulted from suggestions and articles contained in
Tm:
Fm K. Jones,
_ ENGINEER.
ChieIf Engr., City Electric Light Plant, Colfax,
owa.

CO., 2‘ °Z'$Z#°°J."mu

Geipel’s Patent SteamTrap

Stopping Leaks is Our Business!
The Climax Steam Joint
Clamp for repairing leaks

at joints where pipes are
screwed into ﬁttings.
Made of brass for all
, sizes of pipe.

Numbers of all sizes constantly on hand for immediate
delivery. Full particulars sent on request.

Send for Catalogue of

THORPE, PLATT & CO.,

JAS. McCREA & CO '9

i

STEAM SPECIALTIES

Manufacturers.

Sole Manufacturers,

97 Cedar St., NEW YORK.

71 W. Washington Street, CHICAGO.

_‘

,/ i

The Emrgency P");

c“ P,
m

for re pairin1% splits and
rust-holes.
ade of mal
leable iron from )4” to 4".
A
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n Exta Dollar or To

is Always Welcome
and an extra valve or two in a steam trap comes
in Just as handy when something happens.

The WRIGHT
High Pressure

“Emergency” Steam Trap
has three valves instead of one, and when one
of these valves becomes stopped up, as some
times happens, the trap doesn’t stop work by
any means.
This is another great advantage of our
three-valve system, besides its ability to han
dle large ﬂushes of water in emergencyﬁyou
see the meaning of the name.

aialzapiil

1

.il '
BLOW

*

v
.
7
OFF mg'lllmg

4

,.__‘__ __ n, __ *.______.._ﬂ

1 J

Each valve reinforces the other, and their capacity for hard work, through thick and
thin, is something only appreciated by those engineers fortunate enough to have Wright
HEmergency" Traps in their plants.
Mailed free.
Our catalogue gives all details.

Wright Manufacturing Co., 25 Woodbridge St.. Detroit, Mich, U. S. A.

Elie Kelley - Berryman

For 20 Years

Water Tube

Feed Water Heater and Puriﬁer
Patented.

Perfect

No Back

Circulation

Pressure

Has been made and sold. It has,
within this time, come into almost

universal use. Its popularity is due
solely to its merits and the low price
at which it is sold. It delivers water
to the boiler at 212° F.

J‘eamless
Drawn
Brass

It
Cannot
[44k

Tubes

No Inside Joints to Leak.
No Straight Tubes to Leak.
No Back Pressure is Possible.
No Contact of the Water with the
Shell.

No Chance for Grease in the Boiler.

1,500,000 HORSE POWER
IN DAILY use
The complete story will be found in our catalog. Send for it.
Highest fuel-saving Efﬁciency.

The National Pipe Bending Co.

BEN]. F. KELLEY Q SON, Makers
when. no corn-mar

91 Liberty St" N-Y

Worker 76 I‘ortloth Sta-oat, 80. Brooklyn, N. Y.

1!! Lloyd St, New Haven, Conn.
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(liis Tubular Feed Water Heater

Hoppes

IN

0 UTLE‘I

Live Steam
Feed- water

that is better than any
other on the market.
We are not alone in this
belief. Those who use
them think so also.
We will pay cartage
and freight both ways if
our heater fails to give

Puﬂﬁers
keep boilers clean with
out chemicals or expense.

Each machine acts as a
reservoir of energy. Re
sults guaranteed.

complete

Feed: water
Heaters
and

Puriﬁers
use

to

boiling point, with the

heat water by DIRECT
APPLICATION. No 011.

exhaust steam, without
causing back-pressure.
It also extracts the Oil
from the exhaust steam.
The exhaust steam can

OR

IIEATER VIITII lllOllGTlOI CHAMBER.

exhaust

satisfaction.

We make this offer be
cause we know we will
not have to pay either
cartage or freight. “’e
know the heater will do
all we claim for it—and
a little bit more.
We guarantee it to
heat the feed-water to the

Hoppes

"EATER AND PURIFIER.

We have an idea that

we are making and have
been making a feed
water heater and puriﬁer

GREASE

steam

can

enter

boiler or heating system.
Water automatically
controlled. Our patent
induction chamber often
saves cost of heater in
pipe, valves and ﬁttings.
CAST IRON ox STEEL
HEATERS.

be used for heating pur
poses, while the water of
condensation is returned
to the boilers, thus sav

ing the extra expense of
an eliminator.
ASK FOR OUR OIROIILAIIS All!
PRICES.

Hoppes
Oil

We also make DOUBLE PLUN
GER PUMPS which are of the
si m pic s 1: construction. ‘V E

Eliminators
have never failed. The
PRINCIPLE is RIGHT, the
SIZE is RIGHT and they

are made right.

GUA {ANTEE that they will do
as much. or more work than
those of more com phcatad design.
They can be run as a double pump or as two distinct single pumps.

No

water wasted in opera

tion and perfect SATIS
FACTION GUARANTEED.

Hoppes
Steam
J'eparators
are more than a BUMP ON

the PIPE. The troughs in
tercept the water and no
baﬂie plates or other fric
tion producing devices
used.
All sizes large enough
for receivers, but special
sizes and types made to
order.
Write for catalog.

Hoppes Mfg.
60.,
37 James Street,

Springﬁeld,
STEEL SHELL TYPES. MADE ALSO III HORIZONTAL
AND SPECIAL.

Ohio.

W. *
THE STEWART HEATER CO.,
800 East Delavan Ave.,

Buffalo, I. Y.
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NOW is a Good Time to

Install a Coolison
Combination
Feed-Water Heater, Puri

ﬁer, Filter and Oil Separator.
Suitable for any location—either right or left hand. Main
tains constant temperature of the feed-water of 204-212° F.
at all times.

Thoroughly puriﬁes and ﬁlters it.

Cuts down fuel bills.

Has more lime catching surface and ﬁltering capacity than
any other heater.
Separates the oil from the exhaust steam on entering the

UISCMIGH
Ull.

heater from either exhaust opening.
The COOKSON is the heaviest, most durable, the most re
liable, the most accessible to clean and the most desirable
in every way.
Writ. To:- Complete Cat-log“.

Bates Machine Co.,

Joliet, Ill.

Sole Manufacturers.

.1...“ Fiﬁ EMERRYMAN The BABAGWANATH
“1'
STEAM JACKET
EVERY N6

..- ‘4 Send“, it

ME?" ADAM cooK‘s sONS’El'fEiEi‘

FEED WATER
HEATER an:
PURI FI E R

Feed Water Heater
Standard Type here
shown, is unequalled
for both heating capac
ity and durability.

Geo.WL 0rd Co.
2258-)"0 #53 5U!“ Pﬁ 1111.170

Tested to 200 pounds
hydrostatic pressure.

Send for our
new catalog It
is interesting.

EASY TO CLEAN

Magnolia Metal
Co..
Ngw YORK.

Provided with U-Shnped Tubes.
THEY NEVER LEAK
Our catalogue contains the rep

Our Feed-Water

restatzrsssm 1.2.1???
BERRYMAN HEATERS

built by us in the 1m 30 years. A
:liyolf‘eegu?“

We can
ipczigsgét
' M

t

Ross VALVE co.
TROY, n. Y.

copy uwnlts your order-at any time.

l'B'DAVlSéSON
,MKIR‘S
’
HARTFORD, (MN.

Workmanship war
ranted, and general sat
isfaction guaranteed.
Send for
our
_
_ Heater
_
catalog _ 1t WI"

Inter

you.

WM. BAllAliWllllllTll 8o Silll
53 W. Dlvlalon St.,
Chicago

'
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Higher vacuum!

'

V

ooo
vacuum
h.p.)
In one
ana well-known
inch
Cochrane
and a Open
half
turbo-generator
byHeater
drivingincreased
off
plant
to the
(20,the
at-

< =
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"

.j:

'Y

mosphere the air and

1v “ , '

a4

‘ _

gases dissolved in the
feed water—relieving

_.

\

''

‘

will deliver dry steam to your en
gine, no matter how long your

'

steam pipe or how much your
boilers may prime.

the air pumps of that
much work.
A Cochrane
Heater will not only

increase the efﬁciency
of the main units of a
condensing plant
(whether turbines or
reciprocating engines
are used) by increasing the vacuum, but it will also
give the non-condensing auxiliaries an efficiency of

practically loo Per cent, besides heating the feed
water to a higher temperature that can be obtained
in any closed heater when the available supply of
exhaust steam is limited.

'

_

.
will save ﬁfteen per cent. of your fuel,

Send for Catalogue 31-H.

-

Harrison Safety Boiler Works,
3145 North 17th Street,

will do its work continuously, and
never requires repairs. It is made in
sizes of from 50 to 5,000 H. P. Send

f°r mam“

PHILADELPHIA, PA,

00.,
NEW YORK.

85 Liberty St.,

Harrisburg Feed Water Heaters mum“...
OF HIGH GRADE

. Of Pure Seamless Copper Coils. Guaranteed to be the most effective,

most durable and cheapest heater manufactured.
Please write for Descriptive Catalog.

P I P E

Copper, Iron and Brass Pipe Coils
and Bends of any desired shape

BLACK AND
GALVAmzgp

"whammy The Harrisburg Pipe and Pipe Bending Company,
{L

I

950 Herr Street, HARRISBURG, PA.

The SI MON D5 reassess

DETROITP SEPARATOR
steuted

For Live and Exhaust Steam
We guarantee satis

Has the following advantages:

faction, and will ship
to responsible parties
on thirty days' trial.
The most complete
test ever made on
separators was made
on the "Detroit" Sep
arator, at the Engi

The easy spiral sweep of Separator secures
a more direct steam passage than any other
separator on the market.
Has larger steam and water storage than
others.
Is the only device for these purposes that
is designed and built exclusively for the con
ditions under which each is to operate.

" neering Labora tory.
University of Michi
gan, at Ann Arbor, by

rot. John R. Allen.

‘—

Send for booklet that tells more.
Write for CATALOGUE and report of test.
Manufactured by

J

'
7

DETROIT SEPARATOR CO
iqzliitqltyid‘se. DETROIT, MICH.

FRANK SIMONDS.
ll

Grand Rapids. Mich.

Sam-sum 15, 1905.
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_ Exhaust Mufﬂer,
Oil Separator, Return Tank
Pump Governor, and
Feed-Water Heater.

One Feature
“Costs too much to clean,"
Here’s the Way We Prove Our Claim:

was the brief answer of a care

ful business man, asked why
he “scrapped” an almost new

See those two condensers just in front of the man? We condense the steam
before and after it {)158‘ s through the separator of our "UTILITY" COMBINA
TION and submit t in samples for analysis just as they are drawn. There isn't

another separator manufacturer in the world that would dare do that with a
separator t at has beoii in use any length of time. but we l_eu_ve the condensers

machine. He was right. Im

on permanently if desired; and, after years of use. the elimination of oil is as
complete as in a new apparatus.
u
' '
7
'
'
serves as an exhaust mnﬂier, oil sepv
The
Comblnatlon arntor. return tank, puin governor
and feed-water heater. It costs only about as much as a feed‘water eater, and

portant appliances must be

heats the feed-water to about the same temperature as the exhaust steam.

easily, kept efﬁcient.

Webster
Feed-Water Heaters
and Purltlers
are quickly cleaned by simply
reversing the current in the
ﬁlter. No stoppage. This is
only one of the characteristic
features that keep WEBSTER
appliances always working at
highest efﬁciency.

UTILITY PUMP GOVERNOR VALVE AND
HEAD AS USED ON RETURN TANKS

.

~

>

UTIJTY EXHAUST HEAD

UTIUTY FEED

PATgNTED

Write for booklet 3 F.

UTILITY PUMP GOVERNOR
AND VALVE

WARREN WEBSTER
&- Co.
CAMDEN, N.J.

‘

Our well assorted stock of Steam Specialties also includes:

Back Pressure Valves

Boston Boiler Thermostats

Blow-oﬁ Cocks
Pressure Reducing Valves
High and Low Pressure Boiler Fenders
Reducing Pressure Reducing Valves

Steam Traps
Damper Regulators
Feed-Water Controllers
“Utility” Beam Clamps

Standard Steam Specialty Company “’ii‘i‘v‘vit‘lliiré’fri'"
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Think of the work you expect a Hydraulic Jack to do, if it's
going to be any good to you—to lift and carry for an indeﬁnite
period, a load that nothing but a good Hydraulic Jack can stand
under. Then ask yourself if such loads should be imposed on
anything but the very best of workmanship and materials.
We took this into consideration
in rejecting so-called "seamless"
tubing for

Watson

The Last Chance

Stillman
Hydraulic

Jacks
to take water out of Live Steam is at

the throttle. We make several styles of

Austin Steam

Separators
designed to be installed as
shown above, giving

Fig. "A," Vertical.

THREE GREAT
ADVANTAGES :

DRY STEAM—Increased efﬁciency in the engine. Over

and make rams and cylinders from
solid steel iorgings.
The Jacks we build can be
trusted absolutely, and we furnish
them in 300 styles suited for every
purpose.
Send for Jack List, Edition "G."

Watson- Stillman Co.
0“““8‘ 3 2331-111 ::-;.iif.‘2:s§:.
BAUM
SEPARATORS are

BES

525.51%? é‘i'é’m.

99.5 per cent dry steam proven by test.

POSITIVELY GUARANTEED
STEAM STORAGE—Extra steam instantly available
for sudden increases of load. In many plants the
use of a steam separator that also acts as an accu
mulator is invaluable.

"I take pleasure in atatin

all you claim for them. and satisfa .to

ever respect."—The Sn
hc

ENGINE INSURANCE—A large Austin receiver sep

that this do

partment has used the Baum Separate for a
considerable time and has found that .1 to be
uildings, Albany,

rintendent. of

in

ab

. Y.

SEND FOR NEW CATALOG
AND PRICES.

arator properly drained (for this purpose use a good
steam trap), gives absolute protection against water
entering the engine cylinder either in large or small

The Baum Separator & Machine
Company,

amounts.

Bos'ron: 85 Water Street.

HAHHEIH, PL., U. l. A.

Figured in any of these three ways

an Austin separator earns steady divi
dends on its cost. And we let you
prove it to your own satisfaction be
fore a cent of money changes hands.

Sweet’s Exhaust Head
removes all oil and water from
exhaust steam, is 50 per cent

Catalogue illustrates and de
tails the complete Austin line
of separators for live or ex
haust steam. Send for it.

heavier than the average head
and is built like a machine.
S£1VD FOR CATALOG.

Austin Separator Co.
Direct Separator Co.,
37 Woodbridge St.,
- I"‘—:-:

Detroit, Michigan, U. S. A.

Fig.

200 OTISCO STREET,

Vertical.

SYRACUSE

-

NEW YORK.
‘
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l Greenaway Separators
"
Separate

a.

No
No
No
No

Corrugated Surfaces
No Restricted Passages
Centrifugal Action
No Leaky Flanged Bodies
Beating the Steam Against Bafﬂe Plates
Perforated Baffles
No Dream—No Copy

but

egl'g I , - . _
[I
I"
T'
f'
FIT

original

'
i

machines,
utilizing
gravity

for
separation

15

Where there are long or exposed lines of piping
between boilers and engines we recommend our
Cochrane Receiver Separators.
These Receiver Separators have the same re
markable eﬁiciency as our Cochrane Steam Separa
tors in removing moist
ure from steam, and are
provided with large re
ceiver wells for taking
care of heavy flushes of
water to give the trap or
other drainage device
time to act.
Besides, these large
wells serve as a reservoir
for storing, close to the
engine, a supply of steam
under full boiler pres

sure upon which the engine can instantly draw
when the load suddenly increases.

Cochrane Receiver Separators

prevent the

pressure of 200 pounds, and guaranteed to
deliver steam 99. 5% dry, Write for tests.

usual drop in pressure between boilers and engines,
besides eliminating hammering and vibration in the
piping.
Would you like, further information?

THE GREENAWAY CO.

Harrison Safety Boiler Works

The only separators designed for a working

3:45 North r7th Street,
9, ll 6': 13 Woodward Ave.

PHILADELPHIA, PA.

DETROIT, MICHIGAN

Library of Steam
En gin'eering

Engineering Practice

Q Theory 5:51? it'h‘iii'iﬁ‘iiil'é
ANY ENGINEER WHO WANTS TO KNOW how to ﬁnd the stren th of boiler
joints; the horsepower and safe working pressure of boilers of a

kinds; the

number of braces and stays re ulred; how to figure out safety valve levers.
weights and

how to test a

By John Fehrenbatch, M. E.

A Veritable Mine of Information

ressuro: how to

d the heating surface in any style boiler, and

iler; how to run a compound engine; how to ﬁnd the horsepower

of compound and triple-erpauslon engines: how to use the indicator and road a
diagram; how to use a planirneter; ow to ﬁnd the horsepower of pumps and
what size pump to got' how an injector works and what to do when it does not

work: how to heat a building with exhaust steam; how to let a reducing valve
and lﬁowbtgoiun a steam plant successfully, can ﬁnd out just how to do it by rea (1
ing t is
.

COMPLETE IN ONE VOLUME

HIS book covers the entlre ﬁeld of steam, stationary,
locomotive and marine engineering, in such a clear and
concise manner that engineers with a limited training can com
prehend the various subjects dealt with as easily as engineers with
ﬁnished educations. The information contained in this Book will
enable engineers to pass successfully the most rigid examinations
given by inspection ofﬁcers; hold positions as inspectors; become
experts in making boiler tests; make draughting plans and speci
ﬁcations for the construction of steam boilers. It contains over

IT WAS WRITTEN FOR ENGINEERS operating steam plants wh 0 want to
know how to do these things in the simplest. shortest and quickest wa y possible.
It contains morg common sense Ill regard to the above operations than any other

$1.00 book in existence. Get one and see for yourself.

THE ENGINEER PUBLISHING co., 3559§HA§§%%§1§RBEIT

Longest on the Market

800 pages of mechanlsal facts and ﬁgures, and over 500 draw

ings and diagrams. Bound handsomely in green cloth. Thou
sands of these Books have been sold at the regular price of $5.00.

Our Special Price now Only

$4.00
and we have only a few c0pies left. You should have one.
Write at once, as the supply is limited.

The "ECLIPSE" piston reducing
valve has been on the market longer
than any other reducing valve made.
It was happily designed originally,
and with the few improvements we
have made remains today the best
valve of the kind made. Simplest;
no packing; no complicated parts; n0
springs to break. Controls steam for
heating, and keeps uniform pressure
in manufacturing plants. Book free.

The Engineer Publishing Co.
355 Dearborn St., Chicago, Ill.

The John Davis Company
CHICAGO
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Wherever and Whenever
you may be in need of valves, and desire superior quality and
reliability, go to your nearest dealer and
ask for the genuine
I
'

w, A.

"rd: ‘

_
~

Jenkins Bros. Valves
HE manufacture of valves has
been a specialty with Jenkins Bros.
for years.

At the outset they deter

mined to set a high standard for all
goods manufactured by them, and this

standard they have always fully main
tained.

It is quality ﬁrst, and after that

the lowest possible prices. They guar
antee every valve they make, and always
most willingly and promptly replace any
which may prove defective or unsatisfac

tory in the service for which they were
designed.

The Mark of Quality — Our
Trade Mark—is stamped on every
genuine Jenkins Bros. Valve.

' ii '1' TExcelsior
Straightway‘
"
Pressure
ValveBack

‘
"
I

. ‘
"7"”
. * i.x

I?“

Thoroughly reliable when used ,
as a back pressure valve, it is also

._

adapted for use as a relief or free

exhaust valve for condensers.

By

changing position of outside lever,
it will work equally well in a vertical
or horizontal position.
Send for booklet,
“Valve Troubles and How to Avoid Them."

SEmHmr 151905
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You Get the Limit oi Usefulness and Service

When You Specify

WILLIAMS VALVES
If you want

WILLIAMS

Regrinding Globe,

V

Regrinding Cross,
Regrinding Angle,
Regrinding Horizontal Check,
Regrinding Angle Check or
Regrinding Swing Check

of these various types
will meet the demands of
hardest service.
They are warranted

Valves,

to do so.

Globe Valve.

The regrinding feature is one which you will thoroughly appreciate.
When high steam pressures or temperatures destroy the working capacity of

the seats or discs you do not have to buy either new valves or new parts.
The seats and discs of all Williams Valves can be easily reground without
expense or special tools. The operation requires but a short time, and when
completed the valve is as good as new.
LVrz'z‘e for Va/zle Catalogue.

The D. T. Williams Valve Co.
CINCINNATI, OHIO.

18
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Lunkenheimer
“HANDY"GATE
AND

LEVER
THROTTLE
“HANDY” GATE.

4'

An ideal valve for pressure not ex
ceeding 75 pounds. Made in brass,
iron body brass mounted, and all iron.

Easily Operated—Perfectly Tight—Strong and Durable.
Lever will remain in any position in which it is placed.
Can be operated by rod attachment from a distance.
ﬂ TRIAL IJ‘ JURE TO CONUINCE YOU OF THEIR SUPERIORITY'
IF YOUR LOCAL DEALER CANNOT FURNISH THEM
NOTIFY US.

The Lunkenheimer Company,
LARGEST MANUFACTURERS OF
HIGH GRADE

Lever Throttle.
\IHNTTN‘H
3w

I

I

I

I

Particularly adapted as
a throttle for Saw Mills,
Traction Engines, etc.

Made in either brass or
iron body, brass mounted.

IN THE WORLD-

For 175 pounds work
H

ing pressure.

Main Ofﬁces and Works,

CINCINNATI, OHIO, U. S. A.
BRANCHES.

NEW YORK:

LONDON, S. E:

26 Cortlandt Street.

3 5 Great Dover Street.

The border illustrates a few of the large variety of

HIGH GRADE BRASS AND IRON ENGINEERING
APPLIANCES which we manufacture.

.I

13

>/-.

g
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The Continuous Service

—Foot Valve—
Water can be taken continuously

and without interruption from
Back ressure valves, controlled by direct-acting 5 rings,
are irregu ar in actionI because of the Clamulats'e e ect (at
spring
It direct-acting
an weig
ts are use ,
they
arepressure.
likely to clatter
and poundlevers
themselves
loose.

Streams and Ponds that are
'
'
0f leaves, tWIgS’
ﬁSh’ sucks,
paper
and other refuse.

_

A spring,acting through simple compensating levers, is the
controlling principle of the

No Stoppage

Foster Back Pressure Valve.
ter screen resting
on bottom plate.

The valve stem works on the dash-pot plan, making clat
tering impossible.
Provision is made for draining 03 the water of condensa
tion, and, when back pressure is not needed, for throwtng the
valve out of commission by the turn of a screw.
We adapt the valve to all require
ments, and supply it in IQ sizes, from 4
to 18 inches.
A Foster Catalog gives details, also
information concerning:

The outer screen is raised by ropes
or chains for cleaning.
'
When outer screen is lowered into
position the knives at top and bot
tom scrape the outer surface of the
inner screen and clean it.
The suction pipe extends to with
in a few inches of the bottom plate
of valve, thus permitting of success
ful operation in shallow water.
Write for prices.
The Newman

Poster "Class W" High Pressure Regulat
lng Valves.
Poster “Glass Q" Pressure Regulating

Valves.
Foster Piston Actuated Pump Governor.
Poster Belle! or Free Exhaust Valves.

Foster Engineering Co.
Poster Back Pres
Newark, N. J.
gure Velve
CHICAGO orrros, as Lsxs st“.

CO.

26 COI'tIBDdt St.
N

“y Y
e

At our Chicago warehouse we carry
sufﬁcient
stock to meet immediately
.
.

4'

k

Outer screen drawn part

or

any 0 rdlnary requirement.

way up on suction pipe.

WHEN YOU ENCOUNTER

Pittsburgh

Difficulties

Valve and
Fittings Co.

i

WRITE US.
It‘s our business to solve difﬁcult
roblems connected with Steam, Gas,

ater or Hydraulic

Systems

MANUFACTURERS 0F

Iron Pipe Fittings,
We make everything necessary for
the efﬁcient equipment of pipage sys
tems for power stations and ines—

Brass and Iron Valves, i
l

Cocks, etc.

Valves, Joints,
Bends, Elbows,

Cocks, Traps,
from the smallest to the largest sizes, and pressures from one

FOR

STEAM,

GAS,

WATER

hundred to ﬁve thousand pounds.

and OIL.

Plttsburgh Valve, Foundry and

GENERAL 0mm

Constructlon Go.
Engineers, Founders, Pipe-Fitters, Machinists.

Frick Bld g .

Pittsburgh,
Pa.

PITTSBURGH, PA.
new YORK.

CLEVELAND.

THE
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RAINBOW
——PAC KI NG—J

The Best Flange Packing Yesterday, To-Day and
Every Day.
Always Reliable, Effective and Economical.
Look for the Trade Mark.

If it Isn’t the Genuine

Brand, Send it Back.
Manufactured, Patented and Copyrighted exclusively by

The Peerless Rubber

Manufactuljrlg Co.
16

WARREN

16-24 Wood ward Ave., Detroit, Mich.
210~214 N. Third St., St. Louis, Mo.
1218 Fax-num St.. Omaha, Neb.

202-210 8. Water St.. Chicago. Ill.
Cor. Commnn and Tchoupitoulas Sta"
New Orleans, La.

STREET,

NEW

YORK

16214639 Seventeenth St., Denver. Col.

1%1-1225 Union Avenue. Kansas City, No.

220 S. Fifth St., Philadelphia. Pa.
17-28 Beale St. and 19-24 Main St., San
Francisco. Cal.

709-711 Austin Ave, Waco, Texas.

Cor. Ninth and Cary Sta. Richmond. Va.
16-18 S. Capitol Ave. Indianapolis, Ind.

51-55 N. College St.. Charlotte. N. C.
684 Smithlield St., Pittsburg. Pa.
Railroad Way and Occidental Avenue.
Seattle, Wash.
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PACKINGS
With a Reputation for Eﬁcz'ency.

KEARSARGE
(Trade Mark)

ASBESTO-M ETALLIO

For all regular high pressure steam conditions in marine or

stationary service. SHEET, GASKETS, COIL,
SPIRAL, RING. For every service.

VULCABESTON

KBABBABGB SHEET.

(Trade Mark)

The only packing that has been “tried and

N
U
N
E
X
C
E
L
L
E
D

not found wanting” for superheated steam.
Sheet-Flange Gaskets, Concave and Convex
Rings. RopchSpecial Shapes.

TRI PLEX
VULOABBBTON SHEET.

(Trade Ink)

The best for OIL, HOT

WATER and general all
round conditions.

' -'

My

Sheet only.

TRIPLEX.

O

EVERYTHING IN THE PACKING LINE
Liberty Rubber Sheet and Spiral Packing—Duro C. I. Sheet, Spiral and Ring Packing—
Duplex and International Hot Water Packing—Bestomonia Sheet, valve and Rod Packing
for Ammonia—Diagonal Packing for High or Low Pressures—Mogul
Lubricated Valve Stem Packing.

MILWAUKEE
CHICAGO
BOSTON
PHILADELPH|A
ST. LOUIS

SAN FRANCISCO
LOS ANGELES

I

I

l

Manufacturers of Asbestos and Magnesia Products,
Electrical Insulating Materials, “Noark” Fuse Devices,

PlTTSBURG

EleCtnc Rallway Supplles|

CLEVELAND

100 WILLIAM STREET, NEW YORK.

SEATTLE
MINNEAPOLIS
LITTLE ROCK
NEW ORLEANS

'-°"°°"
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Classiﬁed Directory of Power
Plant Apparatus and Supplies
THE ENGINEER has more advertisers than any other publication or
its class, and this directory is therefore the most complete or its kind
in the world.
To ﬁnd the announcement/.0!” any advertiser mentioned in this Classiﬁed Di
rectory refor to the Alphabetical I.i<t of Advertisers.
Air Compressors.
Allis-Chalmers Co.

Lord & Co.. George W.
Pierce Co.. Wm. B.

American Steam Pump (lo.

Pittsburg Gage 6'; Supply Co.

Jacobson Machine Mfg. Co.
McGowan Co.. John H.
Mgmeapolis Steel J; Mneh‘y
4!.
Southern Engine and Boiler
Works.

Reversible Tube Cleaner Co.
Sherwood Mi . Co.
Stephenson Jig. 00.

Westin&house Traction
Brake
.
York Mtg. Co.
Ammonia Fitting-ll.

Boiler Door Arches.
Lamprey Co.
Presbrey Fire Brick 00.
Boiler Feeders.
American Steam Pump 00.
Clkmgron Steam Pump Wks.,

Crane Co.

York Mfg. 00.

Davidilon, s1. '1‘.
Davis Regulator Co., G. M.

Asbestos Goods.
Advance Packing & Sup. Co.

Chesmrton 4; Co.. A. W.
Johns-Manvlllo Co.. H. W.
New Jersey Asbestos Co.
Babbitt Metal.
Magnolia Metal Co.
Pitts. Gage and Supply Co.
Stiles Anti ~ Friction Metal
Co., A. C.

Buck Combustion
Chamber Arch.

glréiggig Iran Co., A. A. C
e 6: Supply 0.
Powellurg
00.. qlhe
Wm.
Standard Steam Spec'lty 00.
Boiler Fittings.
Crane Co.
Lunkenheimer Co.
Pittsburg G

e & Supply Co.

Sherwood M

. Co.

Boiler Ins ectlon.
Hartford . team Boiler In
spection 6'. Insurance Co.

McLeod J: Henry Co.

‘ Belting.
Crane Co.
Gandy Belting Co.
Jewell Belting Co.
Main Belting Co.

N. Y. Beltin & Packing (In.
Peerless Ru ber 00.
Pittsburg Gage 8: 8n ppiy Cn.
Rogers Co., H. .

Shultr. Belting 00.
Belt. Cement.
Shultz Belting Co.
Belt Dressing.
Advance Packing & Sup. Co.

Chesterton & 00.. A. W.
Cllngﬁurface Mtg. Co.
Dixon Crucible Co.. Joe.

Gundy Belting Co.
Harris Oil 00.. A. W.
Pitts. Gage and Supply Co.
Shultz Belting Co.
Stephenson Mfg. 00.
Universal Belt and Pulley
Regulator Co., The.

Belt Lacing Machines.
Birdslwrn Steel Foundry dz

Machine 00.
Benders, Hydraulic.
Watson-Stillman Co.
Bends, Wrought Iron
Pl 0.
rane Co.
Pitts. Gage and Supply Co.
Blowers.
Buﬂalo Forge 00.
De Laval Steam Turbine Co
Exeter Machine Co.
Green Fuel Economizer Co.
Grifﬁth & Wedge Co.
Sturtevant Co., B. F.

Blowers, Furnace.
Bushnell Co., John S.

Enter Machine Co.
Indicator Instruction Co.
McClavo-Brooka Co.
Blowers, Gas.
Sturtevant Co., B. 1“.

Boilers.
Allis-Chalmers Co.
Atlas Engine Works.
Aultman a. Taylor Mach‘ry

Co., The.
Bﬂbcock dc Wilcox Co.
Browneil Co., The.

Prick Co.
Heine Saiety Boiler Co.
Houston. Stanwood & Gurn

Minneapolis Steel imd Mn
rhlnery 00.

Monitor Water Tube Boiler
Co.
Robb-Mumford Boiler C...
Southern Engine and Boiler
Works.
Vllter Mfg. Co.
“‘ﬂtertown Engine Cu.
“'elherlll, Robert in Co.
Wicks-s Bros.
York Mfg. Co.
Boiler Braces.
Lukens Iron and Steel Co.

Grimm: Iron 00., A. A.

Southern Engine and Boiler
Woras.
Boilers, Marine.
Aultman J: Taylor Mnchln‘y
Co., The.

Babcock & Wilcox Cn.
Boilers, Second Hand.
Benn, Irving McC.
Wli'kcs Bros.
Williams, ii. 0.

Roller Skimmers.
Buckeye Boiler Skim'er Co.

Books.
Audel J: Co.. Theo.
En im-er Publishing Co.
'I‘uiiey & Co., B. C.

Boonie-rm
C 6: (7 Electric Co.. The.
Northern Electrical Mfg. Co.
Boring Dim-bines for
Elm-tric “'irlng.
McCrea & Co., J amee.
Brunn Goods,
(.‘rnne Co.

Lunkenheimer Co.. The.
Powell Co., The Wm.
Building Materials,
Fireproof.
Carey Mfg. Co., The Philip.
Johns-Manville Co., B. W.

Buildings, Steel Frame.
Minneapolis Steel and Ma
chinery Co.
Ca rborundum.
Carborundum Co.
Castings, Brasa& Bronze.
Lunkenheimer Co., The.
Pitts. Gage and Supply Co.

Powell Co., The Wm.
Sherwood Mfg. Co.

Castings Gun Iron.
\l'niworth Mfg. Co.
Cement.
Jnhns-Munville Co., H. W.
N. Y. Belting & Packing Co.
Cement, Iron,I’ipe Joint,
Steel.
Crane Co.
Smooth-on Mfg. Co.
Chnln Blocks.
Yule .5 Towne Mfg. 00.
Circuit Breakers.
Jnlms~Manville Co.. H. W.
Westinghouse Elect. ti Mfg.
Co.

Clamp, Steam Joint.
Crane Co.
bit-Oren .E Co.. James
Pittsburg Gage & Supply Co.

Clocks—Engine Boom,
Locomotive and Marine.
American Steam Gauge and
Valve Mfg. Co.
Clothing.
'
Unrhnrtt 6'; Co., Hamilton.
Clutches, Friction.
Link-Belt Machinery (lo.

Jacobson Machine Mtg. (lo.
Coal Carriers
Union Iron“ Works 00.
Column tutor-Compounds
.“CIA’Illltlll ti; Co.. K.
Compound Feeders.
. Stephenson Mtg. CO.

age 8: Su

1

Co.

Condensers.
American Steam Pump 00.
Baragwanath & Son. Wm.
Blake Steam Pump Co..W.H.
Cimeron Steam Pump Wks.,
Davidson. M. T.
Mgmaapolis Steel & Moch’y
0.
Union Steam Pump Co.
Wheeler Condenser J: Engl
neerlng 00.

Wheeler (if-{oridenser 5: Porn p
0.. . .
Worthington. Henry R.
Cooling Towers.
Baragwanath 4. Sons. Wm.
Wheeler (éondenser & Pump

00.. C. .
Wheeler Condenser nnd l-ln
gineering 00.
Correspondence Schools.
Indicator Instruction (30.
Internationni

Boilers, Heating.
Exeter Machine Co.

Flnck Co., W. M.

Bﬁller Compounds and
Cleaners.
Advance Packing & Sup. Co.
Am. Boiler Flue Cleaner ()0.
Am. Water Softener Co.
Chesterton & Co.. A. W.
Dearborn Drug J. Chem. 00.
Harris Oil Co., A. W.
Kun, J. & W'.
Laggnda Mtg. 00.
Li rty M15. 00.

.

Standard
Powell Co..
Steam
The Spec‘lty Co.

McLeod J; Henry 00.
Union Steam Pump Co.

Cocks, Blow-oﬂ‘.
Crane 00.
Liberty Mfg. Co.
gnaktzpheimer Co.. The.

-

Correspond

ence Schools.
CoveringaJ’ipe .e Boiler.
Carey Mfg. Co., The Philip.
Jnhns-Mnnvllle Co., B. \l'.
Pittsburg Gage & Supply 00.

U. 5. Mineral Wool Co.
Crane Motors.
Crockett-Wheeler Co.
Northern Electrical Mtg. 00.
Counters, Revolution.

For Specific Purposes.
When we say HARRIS VALVE OIL is the best
for internal working parts of an engine, and HARRIS

Amer. Steam Gauge & Valve

Mfg. Co.
Dinph ragm a.
Peerless Rubber Mfg. Co.
Disks, Valve.
Peerless Rubber Mtg. Co.
Draft, Mechanical.
Sturtevant Co., B. F.
Dro Forgings.
Wil iams a Co., J. H.
Drying Apparatus.
Exeter Machine 00.
Buffalo Forge Go.
Sturtevant Co., B. F.
Dust Collectors.
Buﬂalo Forge Co.
D namoe and Motors,
A ternnt-lng Current.
0 d: 0 Electric Co.. The.
Jantz & Lcist Elect. Co.
Northern Electrical M i . Co.

and make an oil that would come anywhere near being

Robbins A: Myers Co., ' he.
Warren Electric Mfg. Co.

ciently adhestve to cling to the metallic surfaces, yet

Westinghouse Electrical and
Mfg. Co.
D nnmos and Motors,
1) rect Current.
American Engine 00.
C & 0 Electric Co.. The.
Croeker~Wheeler Co.
Jantl J: Leist Elect. 00.
Northern Electrical Mtg. 00.
Robbins & Myers 00..

ENGINE OIL for the outside working parts, we mean
that the lubricant used for the outside parts of an
engine cannot in any way be adapted for internal
parts; in other words, you can’t split the diﬂerence

economical and suitable for both purposes.
The reason is perfectly plain.

Oil used in the

cylinder with saturated steam must come in contact
with more or less moisture, therefore it must be sufﬁ

possess properties which will allow it to mix with the
steam without impairing its lubricating value.
Under the conditions of superheated steam, this
moisture is practically eliminated and calls for a dif

he.

Shirtevant Co.. B. F.
Triumph Electric Co.
Warren Electric Mtg. On.
Westinghouse Electrical and
(g. Co.
Dynamos and motors,
Second Hand.
Benn. Irving McC
Williams. E. 0.
‘ ectors.
unkenheimer Co., The.
Maurer. Labadie a Co.
Ohio Injector Co.

I’ittsbu rg Gripe J: Supply Co.
Sherwood M g. Co.
Watson & McDaniel Co.
Electrical Engineers.
Crocker-Wheeler 00.
Northern Electrical Mfg. Co.

ferent oil—one that will withstand the additional units
' of heat (in proportion to the degree of superheat),
and then must have sufﬁcient body to cover the me
tallic surfaces sufﬁciently to prevent friction and wear.
For external use these conditions are not imposed.
You would know the economy of HARRIS OILS
if you will tell us of the conditions surrounding your
plant, and will take advantage of the liberal proposi

Warren Electric Mfg. Co.

Electric Welding Outfits.
C & 0 Electric Co.. The.
Emery Grinders.
N. Y. Beltingik Packing Co.
Rogers Co.,

. A.

Engine Repairs.
Harris Steam Eng. (10., W. A.

tion that we are ready to make you.
1

9’

.

A. W. Harris Oil Company

Hartford Engine Works.
Underwood & Co., B. B.

Engine Stops.
Consolidated Eng. Stop Co.
Foster Engineering Co.
Engines, Marine,
Morris Machine 00.
Engines, Mfrs.’ Agents.
Pittsburg Gage & Supply 00.
Engines, Pumping.
.
Mgineapolls Steel (e Mnch‘y
.0.

PROVlDENCE, 322 South Water St.
C H l C A G O,

56

Fifth

Avenue

and TATUM & Bowen, 36 Freemont St., San Francisco,

Paciﬁc Coast Agents.

24

THE
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ENGINEER.
Engines, Second Hand.
iii-.ni. Irving McC.
\i'nzkes Bros.
Williams. E. 0.

International Correspondence Schools
Box 939. Scranton, Pa.
Please seed me. free. a copy of "ice: Stories 0! Success.“ and explain how i can
quality [or the position before which i have marked X.

Engineers & Contractors.
Arnold 00.. The.
Bonner & 00.. Wm. T~
Brynn. Wm. H.
Humphrey. H. H.
Benn, lrving McC

Kohler Bros.

.
'~."

,
“

Machine Daaign r
Mechanical Ora lllllll
Marina Engln r
Hydraullo Engin ar
Municipal Engineer

Electrical Eoglnur
Electric-Lighting Supt.
Electric-Railway Supt.
Electrician
Talepncna Englnur

M Writer
Winccnr Dresser
Cnamlatry
Inset-Metal Orattaman
Ornamental Oaslgnar

It. I. Canatructlcn ing.

Clrii Englnnr

‘l'aatila Designer

Roberts ‘1 Co., I. P

Surveyor
lining Engines!
Sanitary Engineer
Architect
Archltactwil Draitsmlﬁ
Snow-Card Wrltar

Bridge Engineer
Mechanical Engineer
Stationary Engineer
(in Englnsar
Rairigoratlcn Engineer
Yractlon Englnaar

Bookkeeper .
Stancgrapl 0r
Civil Iarviaa Elm.
Frauen
With
German
Edi“!!!
lpaniah
Phenograph

Woolen .5 Gallon.

Name

i
.

McClure. Son 6; Co., G. W.
Pittsburg Gages: Suppli 00.

St. and No.

Pittsburgh Valva. Foundry 8:
Construction Co.

Providence En . Works.

makes it easy for every ambitious person to advance
to a better position and a higher salary. Decide
today to better your condition—then let us help you.
We can help you qualify in your spare time, and at
little cost, for any position mentioned in the coupon.

En inert, Corliss.
Al is~Chalmers Co.
American & British Mfg. Co.
Atlas Engine Works.
Ball Eli ine CO., The.

Ball & \‘ood Co.
Bates Machine Co.
Brown Corliss El ne Co.
Coo r Co., C. J: .
Fric Co.
Griiiitli .k Wedge Co.
Harrisburg Foundry 5: Ma
chine Works.

Providence Eng. Works.
Rollins Engine 00.

Southern Engine and Boiler
Works.
St. Louis Iron 5: Much. W‘lre.
Strait lltg. 00., H. N.
Tod (30.. Wm.

Vllter Mtg. Co.
Wutertown Engine Co.
Wetherill d: Co., Robert.
York Mtg. Co.
Engines, Gan &Gasollne.
Allis-Chalmers Co.
American 6: British Mig.(‘o.
American Diesel Engine 00.

Briice-Meriam~Abtmtt Co.
Chandler & 'l‘ [or Co.
De Lu Ya no nchlne Co.
Ft. Wayne dy. & Mncli.Wka.
Jacobson Machine Mtg. Co.

Marinette Gas Engine Co.
Model Gas Engine Works.

Olds Gasoline En

ne Wks.

Otto Gas Engine

orks.

gine Co.

Williamsport Gas Engine Co.

Atlas Engine Works.

Bail & Wood Co.
Bull Engine Co.

Brownell Co., The.
Brown Corliss Engine Co.
Buckeye Engine (.0.
Buffalo Forge 00.
Erie City iron Works.
Fitchburg Steam Eng. Co.
Harrisburg Foundry & Mn

chine Wks.
Harris Steam Eng. Co., W. A.
Hartiord En ine Works.
Ide .tr Sons, . L.
Leﬂel a CO.. James.
New Britain Machine Co.
Noye Mt . 00.
Phoenix ron Works (‘0.
Reeves En ine Co.
Shepherd ngineering Co.

Works.
Standard Steam Spec‘ltyCo.
Stewart lieuter Co.
Taunt'on Locomotive Works.
Webster 5: 00.. Warren.
Wheeler Condenser and En
gineering Co.
Wheeler Condenser .1. Pump
Co., C. H.

Amer. Steam Gauge 5. Valve

Mtg. 00.
Ashton Valve 00.
Crane Co.
.
Lunkenheimer Co., The.

Files and Beeps.
Burnett ii Co., G. and H.
Filters, Oil.
Burt Mtg. 00.
Flower 6: 00.. Walter L.
Greaceu-DerbyEnglneering

On.
Nugent & Co" Wm. W.
Pittsburg Gage & SuppiiCo.

.

Fire Box Blocks.
McLeod .ir Henry Co.
Flnngc Fittings, High or
Low Pressure.
Crane Co.
Pittsbu rg Gage .5 Supply 00.
Pitts. Valve & Fittings 00.
Pittsburgh Valve. Foundryk
Construction Co.

Brownell & Co.

Fitchburg Steam E g. Co.
liarttord Engine Works.
Houston, Stanwood A; Garn

ble CO.. The.
Ironton Engine CO., The
Skinner Engine Co.

Southern Engine and Boiler
Works.
Southwarlt Foundry dz Mitch.

Co.
Exhausteril. Gus.
linﬂaio Forge Co.
Sturtevant Co., B. F.

Bu alo Forge Co.
Rogers Co., H. A.
Sturtevant Co., B. F.

Cmndall Packing 00.

New Jersey Asbestos Co.

N. Y. Belting & Pin-kin Co.
Peerlees Ru ber M ig. ).
U. S. Mineral Wool 00.
Gauge Glasses.

Griﬂing Iron 00., A. A.
Hartford Engine Works.
llo pes Mtg. Co.

In lcator Instruction 00.

Advance Packing & Sup. Co.

Pittsburg Gnge & Suppl£Co.

.

Standard Steam Spec'lty Co.
Sturtevant Co., B. F.

Watson I; McDaniel Co.
Wright Mfg. Co.
Exhaust Systems.
Standard Steam Spec‘lty Co.

ulator

.

Plttshur

age at Supply Co.

Stnndar

Steam Spec ity Co.

Williams Gauge Co., The.
Graphite.
Dixon Crucible CO..-Toe.
Obermayer & CO.. The S.

Crime Co.
Johns-Manville 00.. H. W.

Exhaust Heads.
Burt Mfg. Co.
Crane Co.

iiuitnio Forge Co.
Buckeye Engine 00.
Crocker-Wheeler 00.
0 dr 0 Electric Co.
Harrisburg Foundry & Ma
chine Work. .
Hiirris Steam En . 00.. W. A.
lronton Engine 0.. The.
Jnntr. & Leist Electric Co.
New Britain Machine Co.
Northern Elec'ul Mfg. Co.
Skinner Engine 00.
Sturtevant 00.. B. F.
Warren Electric Mt . Co.
Water-town Engine
.
Governors. Pump.
Davis Regulator 06.. G. 31.
Fisher Governor Co.
Foster Engineer-in CO.

Fine Scrapers.

Foundry Equipment.
Birdaboro Steel Foundry a.
Machine Co.
Pittsburgh Valve. Foundry &
Construction Co.
Fuel Economizer-s.
Green Fuel Economizer Go.
Sturtevant Co., B. F
Furnaces.
Continental Iron Works.
Murphy Iron Works.
Furnaces, Gas Soldering.
Jacobson Machine Mfg. Co.
Gas Blowers and
Exhaustera.
Sturtevant Co., 13. F.
Gaskets.
Advance Packing Co.
Chesterton it Co., A. W.

Chandler ii: Taylor 00.
Exeter Machine Co

Mfg. Co.
Gears and Pinions
Philadelphia Gear Works.
Generating Sets.
American El me 00.
Atlas En ine orks.

Mason R

Flue Blowers.
Advance Packing Co.
Am. Boller Flue Cleaner Co.
lCherubwrtoiaé
Wi
itta urg Maile. 00.upp y 00.
Sherwood

Watermwn Engine Co.

Ball Engine Co., The.

Sherwood Mtg. Co.

Williams Gauge 00., The.
Gauge Cocks, Rotating.
Lunkenheirner Co.

Ball Eng no Go.

Maui-er, Lahadie & Co.

Chesterton & Co., A. W.
Kurz. J. & W.
Reversible Tube Cleaner Co.
Sherwood Mfg. 00.
F0 ea, Down Draft.

Brown Jr Co., C. H.

l
u pp y 00.

Amer. Stmm Gauge & \‘rilve

Rogers CO.. H. A.

Advance Packing & Sup. Co.

Engines, Medium and
Low S
ed.
Allis-Chalmers 00.

liuyette. Paul B.
Finkbenhegner
itts urg
e
Powell
Co., Wm.

Powell Co., The Wm.
Gauge Test Pumps.

Wickes Brothers.

Robertson 6: Sons, .lns.

Crane C0.

Pittsburg Gage Jr Supply Co.

Whitlock Coll Pipe Co.

Southern Engine and Boiler
Works.
Southwark Foundry .k Mach.
Co.
Sturtevant Co.. B. F.
The Ironton Engine Co.
Tod 00.. Wm.
Volley Iron Works.

lixeter Machine Co.

Valve Mg. Co.
Lunkenheimer Co., The.

Gauges, Steam.

Southern Engine and Boiler

Fire Brick.
McLeod .E Henry (.‘o.
Presbrev Fire Brick Co.

Engines. High Speed.
American Engine (.0.

Fans. Dink.

American Steam Gauge. and

Star Brass Mfg, Co.
Gauges, Vacuum.
American Steam Gauge and
Feed Water Heaters and
Valve Mfg. Co.
Puriﬁers.
Lunkenhelmer Co., The.
Baragwanath Jr Son, Wm.
Gauges, Water.
Bates Machine Co.
Alger.
Gauge A Valve
Brownell Co., The.
13.
.
Davis A Son. I. B.
Bonner Jr Co.I Wm. T.
Erie City Iron Works.
Crane Co.
Exeter Machine 00.
Huyette. Paul B.
Green Fuel Economizer Co.
Lunkenheimer Co., The.
Grlﬁlng Iron Co., A. A.
Pittsburg G e A: Supply Co.
Harrison Safety Boiler W'ks.
Powell Co.,
e Wm.
Harrisburg Pipe and Pipe
Reliance Gauge Column (‘0.
Bendin Co.
Reliable Water Gage Co.
Hoppes it ig. Co.
Star Brass Mtg. 00.
Kelley & Sons. Benj. F.
McGowan & Co., John H.
Gauge Boards.
Micnnoapolis Steel .ir Mach‘y
American Steam Gauge and
0
Valve Mfg. 00.
National Pipe Bending Co.
Gauge
Cocks.
National Steam SpecialtyCo.
Amer.
Steam Gauge 4. Vuln
Pittsburg Gage & Supply Co.
M t'g. C0.
Robertson & Sons, Jiis. L.
Cadman Mtg. 00.. A. W.

Liberty Mfg. Co.

Strutliera~Wells Co.
Weber Gas and Gasoline En

Robertson d. Sons. Jae.

Gauges, Recording &
Alarm.
American Steam Gauge and
Valve Mi . Co.
Ashcroft ig. Co.
Pittsburg Gage Jr Supply Co.
Sim: Braas Mtg. 00.
Gauges, Pressure.

Williams Gauge 00.. The.

Engines, Automobile.
Mason Regulator Co.

Skinner Engine Co.

Mark X before the position that interests you. ﬁll in the coupon. and
mail it to us. We will send iull particulars and our booklet, "1001 Stories oi
Success." This gives the names. addresses, and advancement of thousands
oi our students in all parts of the world.

Crocker-Wheeler Co.
Bobbins ii: Myers Co.
Sturtevant Co., B. F.
wastinghouse Elect. ii Mfg.
0.
Fans, Exhaust and
Ventilating
Buil‘alo Forge Co.
0 (it 0 Electric Co.
Exeter Machine Go.
Green Fuel Economizer 00.
Power Specialty Co.
Sturtevant Co., B. F.
Chaplin-Fulton Mfg. Co.
Standard Steam Spec'lty 00.

Co.
lronton Engine Co., The.
Minneapolis Steel 4: Machin
ery Uo.

HEN R. L. Tappenden marked this coupon he
was a forge shop apprentice, at $12 a week.
As a result of marking the coupon he became
Superintendent of the forge department of the
Fore River Ship and Engine Co., of Quincy, Mass,
earning over $5,000 a year. Mr. Tappenden’s case is
but one of thousands of similar experiences of those
who have realized in this coupon their opportunity.
To ﬁll in and mail to us the above coupon is a simple
and easy thing to do. Yet it may be the starting
point to great success for you. Many prominent men
in the Electrical, Mechanical, and Engineering ﬁelds,
date their success from the date they sent in an I. C. S.
coupon. The I. C. S. method of training by mail

Buﬂalo Forge Co.

Feed Water Controllers.

Harris Steam Eng. Co., W.A.
Hooven. Owens. Rentschler

What a Mark in This
Coupon Led To

Fans, Electric.

Chesterton & Co., A. W.
Crane Co.
Rogers Co., H. A.
Gauges.
American Steam Gauge and
Valve Mfg. Co.
Crane Co.
Huyette. Paul B.
Lunkenhelmer 00.. The.
Piusburg Gage dr Supply 00.
Star Brass Mfg. Co.

G rates.
Bushnell &l00.. Johnci.
Green
En neer
Lahman.
H. mg
Martin Grate Co.
McClnve-Brooks Oo.
Neemes Bros.
Robertson A Sons, James L
Underteed Stoker Oo.
Wickes Brothers.
Grates, Chain.
Green Engineering 00.
Grates, Link Chain.
Green Engineering Co.
Grates. Shaking.
Indicator Instruction CO.
G tense.
Cook's Sons. Adam.
Harris Oil CO.. A. W.
Kellogg 8: Co., E. H.
Keystone Lubricating 00.
Grease Cups.
Crane Co.
Keystone Lubrica
Co.
%unk;nheiamer 2%., h]e.c°.
itts or

0

“DD 7

Powell 0., Wm.
Sherwood Mtg. 00.
Grinders, Electrical.
Northern Elect‘ml Mtg. 00.
Hummers, Electric.
Northern Elect‘cal Mtg. Co.
Heaters, Electric.
Johns-Maurine 00.. H. W.
Heaters, Steam Hot Blast
Sturtevant Co., B. F.
Heating Apparatus.
Bloomsburg Jr 00., H.
Buffalo Forge 00.
Exeter Machine Co.
Grilling Iron 00.. A. A.
McGowan 00.. John H.
Sturtevant Co., B. F.
Hoists.
Grillith & Wedge CO.

Hose, Air and 0“.
N. Y.
‘.“'"' 5 '1" ‘n Co.
Peerless mber Mtg. 0.
Rogers 00., H. A.

Sam-sum 15, 1905.

“use, Steam and Water.
N. Y. Beltin, & Packing Co.
Peerless Ru ber Mtg. 00.
Pittsbuigoﬁaue & Supply Co.
Rogers
-. H. A.
Hydraulic Tools.
Birdsboro Steel, Foundry &
Machine Co.
Power Specialty 00.
Ice and Refrigerating
Machinery.
Vilter Mtg. 00.
York Mfg. CO.

> Indicators.
American Steam Gage and
Valve Mfg. Co.
Ashcroft M . Co.
Bushnell a 0., John S.
Crane

.

Indicator Instruction 00.
Robertson k Sons. James L.
Star limes Mfg. Co.
Trill Indicator Co.
Indicators, 8 oed.
Siarrett Co..
5.
Injectors.
American Injector Co.
Crane Co
Hancock Inspirator Co. (In
epira 1'8).
Hayden 8: Derby Mfg. Co.

[.unkenhelmer Co.
Ohio Injector Co.
Penberthy Injector Co.
Plttebur

G

e & Supply Co.

Powell &.. The Wm.
Sherwood Mi' . Co.
Star Brass M . Co.
Injectors, Kerosene Oil.
Lunkenheimer Co., The.

Powell Co.. The Wm.
Sherwood Mtg. 00.
Insulation.
Johns-Manville 00., H. W.
Jacks, Hydraulic.
Rogers 00.. H. A.

Watson-Stillman 00.
Jacks. Pit.
Bmzers Co.. H. A.
Watson-Stillman Oo.
Lamps, Are and
Incandescent.
Westinghouse Electric and
Mtg. Co.
Lubricants.
Bruck Solidlﬂed Oil Co.
Cook's Sons. Adam.
Draper Co., Walter H.
Graphite Lubricating 00.

Harris Oil Co.. A. W.
Kellogg it Co.. E. H
Keystone Lubricatiiig Co.

Stephenson Mtg. 00.
Lubricants, Automobile.
Cook's Sons. Adam.
Harris Oil Co.. A. W.
Kellogg & Co.. E. H.

THE
Mechanical Draft
A paratus.
ui‘lalo Fo
Co.
Exetc-r Mac ine 00.
Green Mel Economizer Co.
Power Specialty Co.

Sturtevant Co.. B. F.
Meters, Steam.
Sargent Steam Meter Co.

St. John, G. C.
Meters, Water.
Inger-national Steam Pump
0.
Metal Polish.
Harris Oil Co.. A. W.
Holfman, Geo. W.
Motor Generators.
Crocker-Wheeler 00.
Northern Elect‘cal Mfg. Co.
Motors, Electric.
Sturtevant Co.. B. F.
Motors. Water.
Power Specialty Co.
Oils. Lubricating.
Bruck Solidiﬂed Oil Co.
Draper 00., Walter H.
Harris Oil Co.. A. W.

Kellogg .i: Co.. E. H.
Oilers.
Pittsburg Gage& Supply Co.
Powell Co.. The Wm.
Oilers. Crank Pin.
Nugent & Co.. Wm. W.
Lunkenheimer 0.. The.
Powell Co., The

in.

Sherwood Mtg. 00.
Oil Collectors.
Pittsburg Gagelt Supply Co.
Oil Cups.
Bushnell & Co.. John 5.
Crane Co.
Lunkenheimer Co.. The.
Pittsburg Gage J: Supply Co.

Powell Co.. The Wm.
Sherwood Mi . Co.
Star Brass M . Co.
Oil Tanks.
Pittsburg Gage 6 Supply Co.
Ordnance.
American 0. British Mfg. Co.
Packing.
Advance Packing 8: Sup. Co.
Carpenter & Co.. Gen. B.
Chesterton d; Co., A. W.

Crane Co.
Crandall Packing 00.
Detroit Leather Spec'lty Co.
France Packln

Co., Inc.

Greene. 'l‘wee A Go.
Jenkins Bros.
Johns-Manville Co., H. W.

New Jersey Asbestos Co.
N. Y. Belting & Packing Co.
Paterson Co., D. S.
Pennsylvania Rubber Co.
geerLess
itts or Rubber
G ed: lisilg.
upp y o.

uaker gityaﬁubber Co.
bertaon dz Sons, Jae. 1..

Lubricators.
Cook's Sons, Adam.
Crime 00.
Detroit Lubrimtor Co.
Greene. Tweed & Co.
Keystone Lubricating Oo.

Lunkenheimer Co.
Nugent & Co.. Wm. W.
Pittsbu

G

& Supply Co.

Powell
Rogers 00.. H. A.
Sherwood Mi . 00.
Star Brass M . Co.
Stephenson M . Co.
Lubricatnrs, Cylinder.
Jacobson Machine Mtg. 00.
Lunkenheimer Co., The.
Machines, Moulding.
Power Specialty Co.
Machinery,
Coal Handling
Bartletta Snow 00.. 0. 0.
Jeilre M . Co.
Link—gelttgiuchinery
Co.
Machinery, Conveyin
Bartlett & Snow 00.. C.
Jeﬂre Mtg. 00.
Link-gslt Machinery Co.
Malanupoiis Steel & Mach‘y
Machine , Electrical.
Warren ectric Co.
Machinery Exhibit.
Philadelphia Bourse.
Machine , General.
Link-Belt achlnery Co.
Machinery, Hydraulic.
Downle Pump Co.
Power Specialty Co.
Watson-Stillman Co.
Machinery Ice &
Refrigerating.
Prick Co.
York Mtg. 00.
Machinery Mlnin .

Allis-Chalm’ers Co. 8
Jeilrey Mfg. Co.
Machinery, Pumping.
Power Specialty 00.
Machinery,Second Hand
Beam, Irving M00.

Williams, E.O.
Machinists & Founders.
Exeter Machine Co.
Pittsburg Gage & Suppl Co.
Pittsburgh Valve. Foun ry &
Construction Co.
Underwood A Co., H. B.
Mats and Matting.
N. Y. Beiti
& Paokin Co
Peerless Bu ber Mtg.
.

Rogers Co.. H. A.

Underwood & Co.. H. B.
Vellumold Paper Co.
Packing, Metallic.
France Packing Co.
Pennsylvania Electrical and
Railway Supply Co.
Pennsylvania Metallic Park

ln Co.
Stetﬁ Mill Packing Co.
Paint.
Dixon Crucible Co.. Joe.
Paper, Building.
Johns-Manvilie 00.. H. W.
Patents.
Shepherd A Parker.
Pillow Blocks.
Minneapolis Steel & Mach'y
00.
Pl 0 Bending.
rune Co.
Harrisburg Pipe and Pipe
Bending
.
National lpe Bending Co.
Pittsburg G

A Supply Co,

Whit-lock 00 Pipe Co.
Pipe Cutters
°
Armstro
Mfg. Co.
Blgnall A eeler Mtg. 00.
Crane C0.
Curtis & Curtis Co.
Loew Supply A Mfg. 00.
Outer Mtg. Co., The.
Rogers Co.. H. A.

Trimont Mfg. 00.
Pipe & Fittings, Water.
Crane Co.
Pittsburg Gage & Supply Co.
Pittsburgh Valve, Foun ry A

Construction Co.
Rogers 00.. H. A.
Pl 0 Coverings
Piiilip Carey Mix. 00.
Pipe Joints.
Crane Co.
Pittsburgh Valve. Foundry A:
Construction Co.
Walworth Mfg. 00.
Pipe, Riveted Iron
and Steel.
Pittsburg Gage J: Supply Co
Pipe Threading
Machines.
Armstron Mfg. Co.
Bignall & 'eeler Mig. Co.
Curtis 6: Curtis Co.
Loew Supply 5: Mfg. Co.
Oater Mfg. Co.. The.

Pipe, Wrought Iron.
Crane Co.
Harrisburg Pipe and Pipe

Bending Co.
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Pipe. Wrought Iron &
Steel.
Crane Co.
Pittsburg Gage& Supply Co.

Piping, High Pressure
Steam.
Crane Co.
Pittsburg Gage & Supp Co.
Pittsburgh Valve. Fonn ry &
Construction Co.

Planimetcrs.
Amer. Steam Gauge & Valve
Mfg. Co.
Bushnell & Co.. John S.
Indicator Instruction Co.
Robertson & Sons, Jus. L.
Power Transmission.
Jeﬂ'rey Mtg. Co.
Link-Belt Machinery Co.
Micnneapolis Steel & Murh‘y

We
are
Placing
Distributing
i

O.

Saginaw Mfg. Co.
Pressure Regulators
D'Este Co.. Julian.
Pulleys.
American Pulley Co.
Link-Belt Machinery Co.
Mgineupolis Steel & Mach'y

,’\,

AgCIicieS .‘:-= a

.l

,.

o.
Saginaw Mfg. Co.
Pum ) Diotors.
Nor ern Elect'cal Mtg. Co.
Pumps. Air.
American Steam Pump Co.
CilAllltél'Oll Steam Pump Wks.,

Canton Pump Co.. The.
Davidson. M. T.
Emerson Steam Pump Co..

The.
Inéernationul Steam Pump
0
McGowan Co.. John H.
Union Steam Pump Co.

Warren Steam Pump 00.
Wheeler Condenser & Pump
Co.. 0. .
Worthington. Henry R.
Pumps, Ammonia.
Davidson. M. '1‘.
Warren Steam Pump Co.
Pumps. Automatic.
[Air and Steam.)

as fast as possible and
will soon have

American Steam Pump Co.
CHAIDtél‘Oll Steam Pump Wks.,

Canton Pump Co.. The.
Davidson. M. T.

Emerson Steam Pump Co..
The.
Inct‘ernational Steam Pump
Ins

McGowan Co.,John H.

Stiles Babbitt '

Pittsburg Gage & Supply Co.
Union Steam Pump 00.
Warren Steam Pump Co.

Wheeler Condenser 4: Pump
Co.. C. H.
Worthington. Henry R.
Pumps, Automobile.
American Steam Pump Co.
Union Steam Pump 00.
Warren Steam Pump Co.

Pumps, Centrifugal.
De Laval Steam Turbine 00.
Morris Machine 00.
Pumps, Compound.
American Steam Pump Co.
Cameron Steam Pump Wks.
Canton Pump Co., The.
Davidson. M. T. ,
Inéernational Steam Pump

0.
Union Steam Pump 00.
Warren Steam Pump 00.

Wheeler Condenser & Pump
Co.. 0. H.
Worthington. Henry 1!.
Pumps, Deep Well.

at your very door.
We shall soon have some
mighty interesting Babbitt
News for you.

American Steam Pump Co.

CaAmgron Steam Pump Wire.
Caritnh Pump 00.. The.
Davidson. M. T.
Emerson Steam Pump Co..
The.
Inéernational Steam Pump
0.
McGowan Co.. John H.
Union Steam Pump Co.
Warren Steam Pump 00.

Worthington. Henry B.
Pumps, Electric.
Cameron Steam Pump Wks.
Davidson. M. '1‘.
De Laval Steam Turbine 00.
International Steam Pump
0.
McGowan Co.. John H.
Union Steam Pump Co.
Warren Steam Pump Co.
Wheeler Condenser & Pump

Mr. H. W. Toothe, formerly with The
Magnolia Metal Co.—and who knows a good
thing—has gotten aboard the band wagon.
Mr. Toothe now has charge of our Bab
bitt Department and has started on a tour of
the country.

Co.. 0. H.
Pumps, Hgdraulic.
American

team Pump 00.

Cameron Steam Pump Wire.
Canton Pump 00., The.
Davidson, M. T.
Emerson Steam Pump 00.,

The.

Give him the glad hand.

You’ll not re

gret it.

Inéernatlonul Steam Pump

0.
McGowan Co.. John B.
Union Steam Pump Co.
Warren Steam Pump Co.

Wahlonﬁtillmun 00.
Wheeler Condenser & Pump
00., C. H.
Worthington, Henry R.

Pumps, Mining.
American SteamPump 00.
Cameron Steam Pump Wks.,

A. 8.
Canton Pump Co., The.

Davidson. M. T.
Emerson Steam Pump Co..

The.
International Steam P'p Co.

THE

A. C. STILES ANTI - FRICTION METAL CO.
NEW HAVEN
connac'rxcu'r USA
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Puin s, Mlning—(Cont'di

Pittsburg Gagek Supply Co.

Waison Jr McDaniel Co.

Warren Steam Pump Co.

Webster, means the act of in

vesting, or laying out money

productively.

Pum s, Jet.
Da

deon. M. T.

McGowan 00.. John H.
Wheeler Condenser A Pump
00.. C. H.
Warren Steam Pump Co.
Pumps, Milk.
American Steam Pump Co.
- Davidson, M. T.
Union Steam Pump 00.
Warren Steam Pump 00.
Pumps, Oil
American Steam Pump Co.
Ca‘megron Steam Pump Winn.

Carey’s 85%
Carbonate
Magnesia
Coverings

Mason Regulator Co.

Pitts org Gage .4: Supply 00.

Union Steam Pump Co.
Worthington. Henry R.

INVESTMENT, according to

SEPTEMBER i5. 1005.
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Canton Pump 00.. The.
Davidson. M. T.
Lunkenheimer Co.
Pimhu&6%gie A: Supply Co.
Powell
.. ie Wm.
Sherwood Mi . Co.
Union Steam limp 00.
Warren Steam Pump 00.
Worthington. Henry R.

Pumps, Power.
Da dson. M. T.
Cameron Steam Pump Win.
Canton Pump 00.. The.
Myers it: Bro., F. E.
Stewart Heater 00.
Union Steam Pump 00.

Williams Gauge 00.. The.

Su plies, Electrical.
S urtevnnt. 00.. B. F.
Warren Electric Mtg. Co.

Rolls.
N. Y. Belting & Packing 00.
Rope Tmnsniissions.

Westinghouse Electric a.

Carpenter & 00.. Geo. B.
Link-Belt Machinery Co.

Mtg. 00.

iiiénneapolie Steel 6: Mnch'y
o.
Separators & Extractors,
Steam and Oil.
Austin Separator Co.
Baum Separatort Mach. 00.
Bushnell & Co., John S.
Cookson Steam Spec'lty 00..
The.
Crane 00.
Detroit Separator 00.
D‘l'lete 00., Julian.
Direct Stiparator Co.
Goubert in. Co.
Greenaway Co., The.
Grilling Iron 00.. A.A.
Harrison Safety Boiler Wks.
Ho pee Mfg.
.
In icator Instruction 00.
Ironton Engine 00., The.
Mosher. Chas. D.
Nicholson Co., W. H.
Pittsburg Gage s Suppi£0m
Robertson & Sons. Jas. .
Simonds, Frank.
Standard Steam Spec'ity 00.
Watson & McDaniel 00.
Webster & 00.. Warren.
Wright Hi. 00.

Wheeler Condenser 4: Pump
00.. C. H.

Warren Steam Pump 00.
Pumps. Steam.
Allis-Chalmers Co.
American Steam Pump 00.

Cameron Steam Pump Wks..
Canton Pump 00., The.
Davidson. M. T.
.
Downie Pump 00.
De Laval Steam Turbine Co.

Strainers.
Emerson Steam Pump 00.
Merrill, 0. U.

Su perheaters. Steam.
Aultman & Taylor Mach'ry

The.
Power Specialty 00.

Providence Engin'ring Wks.
Supplies, Engineers‘.
Advant-A~ Packing A Sup. Co.
Chesterton & Co., A. W.

Cmue Co.
Pittsbur Gage J: Supply 00.
Rogers 0.. li. A.
Sherwood Mtg. Co.

Stephenson Mfg. Co.

a; 00
Chesterton 6 00.. A..\\'.
Gandy Belting Co.
Pittsburg Gage a. Supp

00.

Robertson it Sons. Jas.
ogers 00.. H. A.

Southern Engine & Boiler
Works.
Stephenson Mix. Co.
Bwitchboards, Light and
Power.
0 .& (‘. Electric Co.I The.
Northern l-llectric’l Mfg. Co.
Westinghouse Electric d:

Shutting and Rangers.
Minneapolis Steel it Mach'y

Co.
Sheathing.
Johns-Manville 00., H. W.
Sheaves, Rope.
Link-Belt Machinery 00.
Minneapolis Steel 5. Marli'y
Sheet Iron Work.
Pittsburg Gage & Supply 00.

Syphons, Acid.
Pittsburg
6. Sn pp l'Co.
SherwoodGM .00.
,
Tanks, Oil and Water.
Pittsburg Gage it Supply Co.

Temperature Regulators
D‘l'lstc- Co., Jillian.

Emerson Steam Pump Co.I

applied to your BOILERS,
PIPES and CONNEC
T I 0 N S constitutes an invest
ment. It’s application effects a
saving in consumption of fuel
which alone pays for it's original
cost many times over.
Reading, Pa.
I covered our boilers with your Standard

Asbestos Sectional Covering and the next week
fuel consumption was 3,048 pounds against 3,960
pounds in the former week, showing a saving of

The.
Inéernational Steam Pump
0.
Tipping-Carpenter Co.

Mason Regulator Co.
McGowan Co., John H.
Myers A iiro.. F. E.
Pittsburg Gene 4: Supply Co.
Standiir Steam Spec'ity Co.
Stewart Heater Co.
Union Steam Pump 00.

Viiter Mi’ . 00.

Pumps, Traction Engine.
American Steam Pump Co.

Union Steam Pump 00.

C. C. DUNKLE,
Supt. Archilles Knitting Mills.
Catalogue gives full description.
Write for it.

Davidson. M. T.

McGowan 00.. John 11.
Union Steam Pump 00.
Wheeler Condenser 4. Pump
0.. C. H.
_
Worthington. Henry B.
Punches, Hydraulic.
Watson-Stillman Co.
Puriﬁers, Live swam.
Hoppes Mtg. 00.
Puriﬁers, Water.
AmericanWater SoitenerCo.
Buckeye Boiler Skimmeriio.
Harrison Saiety Boiler Wks.

Valve Mtg. 00.

Rams, Steam.
Penberthy injector Co.
Rams. Hydraulic.
Power Specialty Co.
Recording instruments.
American Steam Gauge and
Valve Mfg. Co.

Reducing Wheels.
Amer. Steam Gauge 4. Valve
Mfg. Co.

Bushnell it 00.. John S.
Indicator Instruction 00.
Trill Indicator Co.
Regulators, Damper.
Bushnell l: 00.. John 5.
Crane 00.
Davis Re

Lockland, Ohio.

114-118 Liberty St.. New York.
112 Bay St.. East Toronto. Can
34 W. Ala. St. Atlanta. Ga.

1019 Real Estate Trust- Bldg“ Philadelphia. P...
433-435 First Ave. Pittsbnrir, Pa,

216 So. Colleire St. Charlotte N. 0.
526 Delaware Si Kansas Citg. Mo.

Ellicott and 5... Division is. Buihio.
332-334 North St.._Baltimore, Md.
2014 Ave. A., Birmingham. Ala.
1505 hisin St.. Wheeling, West Va,

Lincoln Trust Bld ., St. Louis. M0.
128 Water St.. 0 evelsnd,_0. I
17 Jeﬂerson Ave. Detroit, Mich

Tools, Boiler Shop.
Wickes Bros.

1e.

Crane 00.
Davis 00. John.
Davis Regulator 00.. G. M
Fisher Governor 00.
Foster Engineering Co.
General Specialty Co.
Golden-AudersoiiVslve Spe

iator 00.. G. M.

Robertson 6: Sons. Jae. 1..
Standard Steam Spec‘ity 00.
Wilkinson Mfg. 00. '
Regulators. Gas.
Jacobson Machine Mix. Co.

Tools, Sci-a ing.
Mound Too & Scraper Co.

Grimm: Iron 00.. A. A.
Harrison Safety Boiler Wks.
Indicator Instruction Co.
LunkenheimerCo.. The.
Mason Regulator Co.
Nason Min. 00.

il‘iﬁl.“
*8“ “2“”Powell glui'llgiie
Wm. . c.
u

& . upp y

Robertson ii Sous. Jas. L.
Sherwood Mfg. 00.
Standard Steam Sggc'lty Co.
Stephenson Mtg.
.
Tuuntmi Locomotive Mtg.
Co.

Watson & McDaniel Co.
Wright M18. 00.
Steam Tm s.
Cookeon S
Spec-'lty 00..
The.
Crane 00.
Davis 00.. John.
Davis Regulator 00.. G. M.
D'Este 00.. Julian.
Eureka Iron 00.
Goldeii-AndersonValve S pe
cialty Co.
Griﬂinalron 00.. A. A.
Bough
& 00.. E. 1'".
Indicator nstruction Co.
Lunkenheimer 00.. The.
McCrea & 00.. James.
Naeon Mfg. Co.
Pittsburg Gage& SupplyCo.
Reliance Gauge Column 00.
Slmonds. Frank.
Standard Steam Spec'lty Co.
Sturtevant Co., B. F.
Thorpe. Platt 4; 00.

Watson & McDaniel Co.
Williams Can a 00.. The.
Wright Mtg.
Steel Castings.
Birdsboro Steel. Foundry .E

Machine 00.
Steel Frame Mill B‘ld‘gs.
Minneapolis Steel & Mn
chinery 00.
Steel, Tool.
Jessop A Sons. Ltd.. Wm.
Jessop Steel Co.

Crane 00.

Davis 00 , John.
Davis Regulator 00.. 0. iii.
D‘Eete Co., Julian.
Foster Engineering Co.
Mason Regulator Co.
Pltiehnr Gage & Supply Co.

Stnndur Steam Spec'lty 00.
Star Brass Mfg. Co.
Robertson & Sons. Jae. L.
Watson & McDaniel 00.

Stocks and Dies.
Armstrongelllg. Co.
Bliznull &

Tube Cleaners.
Bushnell 6‘: 00.. John S.
Chesterton A: 00.. A. W.

8?“‘;.°.°.;
Klll'l, J. a. W. .. w
ne

‘peci

Co.

.

Steel. Saw and Sheet.
Regulators, Pressure.

Tools, Hydraulic.
Power Specialty Co.
Watson-Stillman 00.
Tools, Mn chine.
Barnes Co., W. F. A Jun.
Pittsburg Gage& Supply 00.

Exeter ii achiue Co.
Mason Regulator Co.

BRANCHES AND WARERDUMS

Water,
Pittsburg Gage A Supply 00.

Tools, and Sn pgll es.
Pittsburg G
e Supply 00.
Union Iron \ orke 00.

cialty Co.

Pumps, Vacuum.
American Steam Pump 00.
Cameron Steam Pump Winn.
A. 5.
Canton Pump 00., The.

Pittsburg Gage & Supply Co.

The Philip Carey Mfg. C0.

Thermometers, Food

Specialties, Steam.
Cololkson Steam Spec‘liy Co.,
'

Warren 8
Pump Co.
Wheeler Condenser J. Pump
00.. 0. H.
Worthington. Henry R.

Hoppes Mfg. Co.
Pyrometers.
American Steam Gauge and

nearly 25 per cent.

Sound Deadener.
Johns~Mnnville 0o.. H. W.
Specialties, Brass and
Iron.
Lunkenheimer 00.. The.
Powell 00.. The Wm.
Soot- Suckers.
Bushnell A 00.. John S.

eeler Mfg. 00.

Crane 00.
Curtis 6; Curtis Co.
Loew Suppl 1! Mfg. Co.
Outer Mtg. o.. The.
Rogers 00., H. A.

Stoker's.

Pittsburg Gage & Su 1 Co.
Reversible Tube 0102:0{00
Robertson .1; Sons. Jss. L.
Sherwood Mg. 00.
Stephenson in. 00.
Stewart Heater Co.
Tube Cleaner Rods.
McCrea s. 00.. James.
Tubing.
Peerless Rubber Mtg. Co.
Turbines, Steam.
De Laval Steam Turbine 00.
Warren Electric Mfg. Co.
Westinghouse Machine 0‘).
Turbine Generators.
Northern Elect'cal Mt . 00.
Warren Electric Mtg. 0.
Unions.
Lunkenheimer Co., The.
Val ves.
Amer. Steam Gage .6 Valve
Mfg. Co.

Ashton Valve 00.
gartlne Co.
00
s Regulator
.. G. M
Foster Fngineerii? Co.
Golden-Anderson sire Spa.
cialty Co
Jenkins Bros.
Lunkenheimer 00.. The.
Pitts. Valve & FiRings Co.
Pittsburg Gage it Supp (in.
Pittsburgh Valve. Foun ry .2
Construction Co.
Powell 00.. In.
Rogers. H. A. 00.
Ross Valve Co.
Star Brass Mfg. 00.
Standard Steam Spec'lty Co.
Slayinnn Mtg. 00.. The.
Wnlworth M . 00.
Watson A He nicl Co.
Williams Viilve Co.,The D.T.

Valves, Back Pressure.
Pittsburgh Valve. Foundryik

Construction Co.
Standard Steam Spec'lty (‘0.
Williams Valve Co..The D.'i'.

Aultman & Taylor liiiirh'ry

Regulators, Water.
Chaplin-Fulton Mfu.Co..'l‘he

Davis Regulator 00.. G. M.
Foster Engineering Co.

00.. T ie.
Green Engineering Co.
Under-teed Stoker Co.
Wilkinson Mtg. 00.

Valves, Drain.
Lunkenheimer Co" The.
Powell 00.. The Wm.
Williams Valve Co..'l'iie D.'l‘.
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Slar Brass Manufacturing 003s
Extra heavy, renewable seat and disc Globe and
Angle Valves are all tested to 600 lbs. cold water
beiore being shipped to customer. They are re
newable in every part, also absolutely leak-proof.
Made from our special high grade steam metal
and guaranteed for the highest pressure.

The
Thousands of Dollars Spent

MANUFACTURED BY
Sta r Brass Manufacturing 00..
l08-ll4 E. DENIM! ST., BOSTON, NASS
BaANcn OFFICE: 88 Cortlandt Street, New York City.

h

Valves, Cylinder Relief.
Amer. Steam Gage 5; Valve
Mfg. 00.

Valves, Regrlndiug.
Urune Co.
‘
Lunkenheimer Co.. The.
Powell Co.. The Wm.

Vises.
Crane Co.

JRCUllﬁl m Machine Mfg. Co.

Valves, Regulating.
Crane Co.
Fisher Governor Co.

Valves, Float.
Foster En lneering Co.
Pittsbur
age & Supply Co.
Standar Steam Spec‘lty 00.

Water Cola. and Alarms.
American Steam Gauge and
Valve Mtg. 00.
Crane Co.
Davis Co., John.

Mason Regulator Co.
Plttsbu r5 Gage 4': Supply On.

Standar Steam Spec'lty Co.
Valves, Relief.
Amer. Steam Gauge 6: Valve
Mtg. 00.
Crane Go.
Lunkenheimer Co., The.

Williams Valve Co..The D.T.

Emerson Steam Pump 00.

Newman M . 00.
Williams V vs CO..The D.T.
Valves, Gate.
Crane Co.
Lunkenheimer Co., The.
Powell Co.. The \Vm.

Griﬂlng Iron Co., A. A.

Lunkenheimer Co.
Pittsburg Guged: Supply Co.
Powell 00.. Vi m.
Reliable Water Gauze Cu.

Reliance Gauuo Column 00.
Wright Mtg. Co.

Star Brass Mfg. Co.

Williams Valve Co.,The D.T.
Valves, Safety.

Water Filtration and
Softening Plants.
American Water SoitenerCo.

Amer. Steam Gauge J; Valve
Mfg. ()0.

Walworth Mfg. 00.

Water Wheels and
Turbines.
Leflel & 00.. James.

Pittsburg Gages; Supply Co.

Powell Co.. The “’11:.
Williams Valve Co.,The D.T.

Power Specialty Co.

Welghin g Machines,
Automatic.
Richardson Scale Co.

Valves, Safety Pop.
Amer. Steam Gage 6 Valve
Mfg. Co.

Power Specialty 00.

Williams Valve Co.,The D.T.
Valves, Reducing.
Crane Ce.
Davis Regulator 00., G. M.
Foster Engineering Co.

Consolidat‘d SaietyVnlveCo.
Crime Co
Lunkenheimer Co.. The.
Powell Co., The Wm.
Star Brass Mfg. Co.
Valves, Water Relief.

Whistler, Chime.

Amer. Steam Gauge & Valve
Mtg. 00.

Powell Co.. Wm.
Star Brass Mtg. 00.

Amer. Steam Gauge & Valve
Mfg. Co.

Crane Co.
Lunkenheimer Co.. The.
Pittsburg Gage & Supply Co

Lunkenheimer Co., The.

Mason Regulator 0.
Standard Steam Spec‘lty 00.
Watson Jr McDaniel Co.
Williams Valve Co.,The D.T.
Valve Motors.
Crane 00.

Wrenches.
Bonner Mig- Co.. 0. E.

Powell Co., The Wm.

Star Brass Mlg. Co
Ventilating A pamtus.
Buffalo Forge 0.
Exeter Machine Co.
Sturtevant Co.. B. F.

Northern Hect'cal Mfg. Co.

Has Brought p
Returns of Many Times the
Amount Spent.

Harrison Safety Boiler “'ks.

Consolidated Safety Vlve Co.
Crane Co.
Lunkenheimer Co.

Williams Valve Co..The D.T.
Valves, Hydraulic.
Crane Co.
Pittsburg G
& Supply Co.
Powell 00». he Wm
Standard Steam Spec‘lty 00.
Williams Valve Co..The D.T.
Valves, Pump.
Jenklns Bros.
Lubron MigBCO.
Peerless Ru ber Mtg. Co.

eystone Grease

Power Specialty Co.
Rogers Co., ll. A.

Williams Valve Co.,The D.T.
Stan- Brass Mfg. 00.
Williams Valve Co.,The D.T.

on Advertising

Brock Wrench Mfg. 00.

Curtis 6: Curtis.
Rogers Co.. Ll. A.

'l‘ri’mont Mfg. 00.
Williams. J. ll.

Alphabetical List on pages 78 and 79.
;°u|- parented MlneralWO°|

covering

I

and

Copper Gaskets
Tax! Save S-raau AND Mann
Ansourranr Tren'r JorN'rs.

- .
.l

“we,
{ﬂu/g _
‘-

' ' PH LA.

United Slates Mineral Wool Go.
143 Liberty St. New York.
Best and Cheapest.

ASHTON POP
Steam Gauges, Etc.
have been the

Samples Free.

MswvALV'ES

Send for this Literature,
Sample of Keystone Grease, and
Brass Grease Cup

Send for
u 1.

Catalogue W

Standard for 30
years.

FREE

Our Goods Work
Where Others Fall.
Correspondence
solicited.

Boston.

New York.
Ch lcauo.

Prestiure Guage.
68 Crutched Friars, London. E. C.

=60ETZE’S=
Elastic Dapper

i __L
Marine V ulve.

BASKETS

have been used in the largest machine shops in the
world for many years. Most durable and safest Pack
ing Material for ﬂanned pipes. unions. manholes. cylin

Send firm’s name
and size tap for cup and h. p.
of engine.

KEYSTONE LUBRICATING (IQ,

ders,elc. Gold Medal 8t.I.ouis Exposition. Steam.
water and air pipes at St. Louis were packed with

Philadelphia, U. S. A.
Goetze’s Metallic Gaskets.
Samples and prices upon request.

H. L. CARPENTER. New ENGLAND MANAGER,
Telephone 8980 Main.

30 Oliver Street, Boston.

FREDERICK GOETZE
123 In” 141.! 52.,

NEW YORK.

g—d
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CRANDALL

a

engine P
It is not altogether a matter of
cost, it is a question of accomplish
ing the desired results.
'
Pack a stufﬁng box properly
with CRANDALL PACKING and you can forget it.
You know it can be trusted not to harden or leak, score

the rod, or do any of the disagreeable things other pack

ings will do, and it will wear for the longest
possible time.

CRANDALL PACKING
comes all ready for use in suitable sizes, made to meet all
conditions of heat, pressure, speed and weight of parts.
The most careful engineers pin their faith to CRAN
DALL PACKING, made by

Crandall Packing CO., Palmyra, N. Y.
New YORK OFFICE:

CHICAGO OFFICE:

136 Liberty St.

52 W. Washington St.

> » ' ‘

Ho. 97 Spiral,

Paciﬁc Engineering 00.. Seattle, Wash.

Style No. 92, Sectional

for Steam.

Pacino coast Agents.

tor Steam

LARKIN’S PACKING

“Safety” Plastic

IS INDESTRUCTIBLE

Metallic Packing.

lT withstands friction and
wear and retains indeﬁ
nitely all its lubricating
qualities, and is positively
guaranteed not to cut,
crease, score or wear the
rod. It has been used suc
cessfully on steam pressures as high as 310 pounds, and on water
pressures as high as 1,500 pounds.

"It does the work”
"It don’t wear out"
Put up in thin cotton tubes 36 inches long
and all sizes in diameter. Also put up in
bulk form, in metal packages of 12, 25, 50
and 100 pounds each.

Results of its use on Corliss

team Valves are obtained by no other packing made.

Semi for yam”, and Descriptive analog.
.

This packing is guaranteed to stand steam pressure of
500° F. and hydraulic pressure of 5000 lbs. per sq. in.

Pennsylvania Electrical and Railway Supply Co.

Highest Award World's Fair, J‘s. Louis.

LOW!- Bldﬂn PITTSBURG' PA.

DETROIT. MIC".

G. A. KOSHER. Agent, Buffalo. N. Y.

c0.

U. S. A.

The Quickest, Cheapest and Most Effective method of Belt Lacing is done by

THE JACKSON BELT-LACING MACHINE.

llllllll‘lltllllllll imnfmnmnmimn“Imam”Mmmmmm

Thousands ﬁnd it to their advantage to be able to lace a 5-iuch belt in less than 3 minutes. at a
cost of one cent for the lacing; larger belts in proportion. Send tor catalog.

I “ll 1

ii'iiii‘vli‘lijuImuIiijltl'mil'lli'injlﬂlmilmrgum

Birdsboro Steel Foundry and Machine Co., Birdsboro, Pa.
52 Broadway, New York city.

718 Real Estate Building, Philadelphia. Pa.

"it‘s"

Formerly called DIAIDIID DRILL & MACHINE 00.

PACKING
costs about 25% less per lo. than any other make.
and being molded under h draulie pressure is more solid,
cunseqggggl‘yilasts longer.
ligtréggigjre mfadelabsolutel

m mm ASBESTOS 00., cmoiu, u. .1.

accura
imeusionrgiven.
hold
any pressure
of Siam.

e

p° °° t " , “ dwi
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“FOLLOW THE FLAG"

WABASH

\\

“ill *

_

w

We

“ BANNER BLlIE llNlTEIl ”
BETWEEN

Offer

‘
YATENTED.

SI. louis and Bhicag
The Finest Day Train In the World.

Our Packing, Made of

CONIIIT OF TRAIN 2
Combination Baggage Car and Smoker
Combination Coach and Chair Car
Combination Dining and Buffet Car

Combination'Observntion and Parlor Car

Painted In Royal veeﬂbgltad thyoutsllllzg;
_

g to

y eec rc

'

5"" and 6°" ’ ﬁnished in African Mu?
hogany. inlaid with ball ;windowed with
bevel plate and Cnthe ral jewel glass;

Bearing Metal and
I Graphite :

turnlshed with Wilton carpet and uphol
stered with silk plush; Havlland china
and Toledo cut glass; pantry. kitchen and

As
Additional
Evidence

chef's department speclully dealgned'
every car supplied with hot; and cold
water and heated by steam.

is in use today on Hydraulic Rams, 8 in.
diam., 5,000 lbs.

pressure;

Automobile

C. O. CRANE,
GIN'L PABSENGEB AND TICKET AGT.

Engines, 400 lbs. steam superheated; Steam

the fact that every

Turbines, 4,000 r. p. m., 28 in. vacuum;

single customer on

ST. LOUIS. MO.

Tilting Steam Traps, 1% in. trunnions.

our books for

INDUSTRIES

It is the best and cheapest.
Made for high and low pressures.

ARE

OFFERED
LOCATIONS
WITH
Satisfactory Inducements
Favorable Freight Rates
Good Labor Conditions
Healthful Communities
ON THE LINES OF

The ILLINOIS CENTRAL II. II.

Pennsylvania Metallic Packing Co.,
Pittsburg, Pa.
Sendfor Booklet.

Good Rap/'zszntatizles Him/ed.

formerly used oak

ASBESTOS “FIIIE FELT”

AND THE

Yazoo & Mississippi Valley R. R.

will increase the ct
ﬁciency of yo u r
boiler and decrease
your coal bills!

For full information and descriptive

pamphlets address
J. c. CLAIR
INDUSTRIAL COMMISSIONER
1 Park Row, Chicago. Ill.

Have you ever ﬁgured up just how much money
you will SAVE it the pipes in your plant are
properly covered with a RELIABLE covering?

ASBESTOS “ FIR E FELT"
is without an equal, both in general quality and
efﬁciency. For every one hundred square feet of

The North - Western
'
‘ .

Line Chicago
Terminals.

ASBESTOS
ASBESTOS
FIRE FELT

“FIRE FELT"

COVERING
used you save 50% in a year
in coal bills. That's worth the
A descriptive pamphlet with

large scale map of its extensive

while, isn’t it?

and complete terminal facilities at

If you have not seen our cir
cular on this subject. send us
your name and addrrss on a
postal—that's all that is nec

Chicago has been prepared by the
Chicago & North-Westem R'y.
This will be of interest to industrial
concerns located on these terminal
lines, and more especially to those
seeking new sites with adequate
railway conveniences.
Send for

free copy to Industrial Depart
ment, C. & N. W. R'y, Chicago, Ill.

leather packings,
costing about one
half. With full
knowledge of the
value of both oak
and VIM, would they
pay us the advanced
price unless VIM was
worth it?
Just tu rn these
thoughts ove r in
your mind a bit and
then send for one of
our VIM Leather
Packing catalogs.

essary.
IILWAUKEE
_CHICAOO
BOSTON

H. W. Johns-Manville Bo.

PHIL‘DEL'HI.

Manufacturers of Asbestos and Mag

81'. LOUIS

nesia Products Electrl
Materials. ~1N6ARK " Fu so Devices,
Electric Railway Supplies . . . . . . . . . ..

rlr'rsaunc
cLgvgLaun

SAN FRANCISCO
LOO ANGELES
SEATTLE
KANSAS CITY
MINNEAPOLIS
LITTLE ROCK
NEW ORLEANS
LONDON

E.F.I10UGI1TON 1‘. C0.
Z‘O‘ZSO “(SOMERSET ST. Pill-ANN

ifs-I71 LA“ $1. :mtlulo
56 'IIO BA"! 51‘ OITIIOfT

4'1

100 WILLIAM STREET

NEW YORK
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The Main Reasons

D. S. PATERSON’S

Double Service Parking

FOR 1500 ENGINEERS

LASTS

selecting the Williams Feed
Water Regulator for use in
the world’s largest power
plants are—

TWICE AS LONG
AS THE COMMON KIND.

lts Absolute Reliability,

Low Cost of Maintenance,

Are you sure the packing Weh1l0h you now use is the
best suited for your purpos
If you are in doubt,
because your packing is givinR trouble. our Packing Expert
_
(With 19 years’ experience) will gladly write you a personal
letter “Solvin the Problem." Simpl tell us for what. kind of service (Wa
ter. steam O l. Ammonia, etc.) an the pressure for which you want the
ackm ; the diameter of rod and stuﬁing-box‘ also send the label taken

1."

Absence of Complication,
Positive Assurance of

min t 0 last box of packing which you bous t. showing stale and brand
which does not give satisfaction. There is positively NO CHA GE for this
information. and you do not have to buy from us.

the_beet style of packin
which will

(SAFETY)

Constant Operation.

We will frankly tell you

to buy—the kind best suited to your needs and

we best resu ts.

It 18 throwing money away to buy packing not

suited tort 0 work_ it has to do. _(We will be pleased to mail you a “Double

’1‘“ i"

Service" picture With our reply.)

D. S. PATERSON CO.,

j l '_

Our new 5o-page catalog will

'

tell you of all our products—
which have the approval of the

Philadelphia, Pa., U. S. A.

best engineers.

Send us narne of engineer friend having “packing troubles" ard
we will mail a colored picture (very pretty and taken from lile)

entitled “Double Service." The "boys" all like it.

-

(AUXILIARY)

.

IF YOUR DEALER is out of “Double Service Packing"—the style you

want and should certainly have—send us his name uith your order and we

THE WILLIAMS GAUGE CO.,

will pay express charges on your shipment.

Pittsburg, Pa.

l

The Vigilant
Feed Water Regulator

KLINBER REFLEX WATER GAUGES
22‘! “W1 LTBONCO”
GAUGE MOUNTINGS,

is the ﬁrst practical
regulator ever in

As supplled for all of the prln

clpul Navles of the World, Mer
chant Marlne, and for Locomo

troduced,

and

its

splendid work cre
ated the present
demand for auto
matic water regu
lators in the boiler
room.

There have

been many fake
immitations since
but the VIGILANT
still leads in all the
great power plants.
Extremely simple
and durable.
N0
ﬂoats in its con
struction.
Send for catalog
with list of users.

tlvee, Automobllee, 8tatlonary
and Portable Boilers.
ADVANTAGES :
Quick and reliable observation of the water level.
Safe, sure and durable at high pressure.
Not aﬂectcd by cold air drafts.
Most eﬁective protection asainst iniury to boilers.
All other safety devices, wire netting, etc., super

ﬂuous.
Absolute protection against injuries to workmen.
Eliminating expense for exchange glass tubes.
Saving annoyance and loss of time due to break

age.
Easy application to all existing boiler mountings.
Glass easily removed for cleaning without dis
turbing connections.

Norm—With the ordinary Gauge Glass Tube one
cannot tell whether it is fnll or empty.

When ﬁlled with WATER the REFLEX Gavan al
ways ap mars BLACK.

When empty it _1nstautly

shows W lTE. No mistake possrble. This feature
alone is of greatest importance.

WM. T. BONNER & CO.
The Chaplin-Fulton
Mfg. Co.,
28-34 Penn Ave.,

Pittsburg, Pa.

Engineers,
Contractors and Manufacturers,
53 STATE STREET. BOSTON
factory: Charlestown, Mass.
NEW YORK OFFICE, l4l BROADWAY

ensure
no.2.
l.1.we.‘

SEPTEMBER r5, 1905.

THE

,

31

ENGINEER.

Mr. Engineer:—

0 When You ask your dealer for Rainbow Packing,
‘
be sure that you get it.
This trade-mark is your ' " .

"

’ See that your Packing is

guarantee of quality.

branded this way.
raw“

DO NOT FOOL WITH IMITATIONS.
DEMAND THE GENUINE.

(1150. B. CARPENTER & co.
General Western Agents,

200-210 South Water Street, CHICAGO

LEARN
INDICATING
t\i‘llle teaﬁlh indicator vgork
oroug

y, an

urnis

an

indicator to practice with.

FREE for the Asking.
Ask us for a Sample of

VISCOLENE

Agents
wanted

-

everywhere

Heat will not melt it.
It will cling to the bearings, and will not gum.
If you are a believer in lubricating economy, you will

How to make your own indica_
tor, wheel and planimeter.

Special
reduced
ratecity.
for ﬁrst
student
in each

-

Com Wm nOt snﬁen It“

write us.

I

Catalog of indicators, reducing wheels and planimeters free.

WALTER H. DRAPER COMPANY

Indicator Instruction Co.. Scranton, Penna.

417 East 144th Street

NEW YORK CITY

ﬁ

IT WILL PAY YOU to have a permanent exhibit of your
machinery or mechanical appliances in

The Exhibition
Department of the

Phlladelphla Bourse.

18,000 Square Feet of Machinery can be
shown in operation.
If interested let us send you further particulars as to space, rates, etc.

Address THE BOUBSE, Wm" Philadelphla
Department,

32
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Some Facts About
etroit Lubricators.
I

There are 800,000 of
IN-

them in use.
More of them are sold

than of all other makes
combined.

They are
used by
fully
nine-tenths
of the

prominent
American
engine
builders.
It requires merit
to establish such
a record.

Conditions that are morev
''

pronounced every day, make
force feed lubrication absolutely
indespensable. Most engineers

CATALOGUE ON APPLICATION

Detroit Improved Standard Lubricator

Detroit Lubricator Co., Detroit, Mich.

know this, but the one question
with them is to secure the best,

most durable, most reliable lu
bricator made.

Now, we are

willing to lend any engineer a
helping hand. We will send on'
I

30 Days
TRIAL

Smooth-On. Elastic Cement
Will stop leaks like the above with steam on.
Write us about it.
Smooth—On Elastic Cement combined with Smooth

A New Improved Roch

ester Automatic Lebricator
with all necessary connections; '

On Iron Cement No. 1 makes a hydraulic iron cement

I that stops leaks of steam, hot or cold water.
' Unequalled for seams of boilers or tanks where caulk
ing is difﬁcult, for boiler patching, screw-thread joints,
ﬂanged joints, boiler joints, cracks, etc.

Smooth—On Elastic Cement combined with Smooth
On Iron Cement No. I can be applied to hot or cold
iron. It makes all repairs instantly. Order a ten-pound

Greene, Tweed & Co.

can of each.
Write for our new instruction book on the use of

Smooth-On Elastic Cement.

It is free.

17 Murray Street
SMOOTH-ON MANUFACTURING 00.

New York
572-574 Communipaw Avenue, Jersey City, N. .I., U. S. A.
Chicago Ofﬁce, 61 North Jefferson Street
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And we have many testimonial let
ters telling of cases where P. P. P.
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lasted four and ﬁve years. The life
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of P. P. P. depends upon conditions, but

it is quite safe to say that it will easily
last ten times as long as ordinary packing.
Do you know what a great saving of labor this

Evenings and Sundays that ordinarily are spent in packing

the engine will be yours if you

Use P. P. P.
The truth of this statement has been tested by time. Ask any engineer
who uses P. P. P. what he thinks of it, and he will be sure to tell you
that it saves him more work than any other packing made. P. P. P.
is the original sliding wedge and self-setting packing,and it is today the
only packing of this nature that satisfactorily does its work.
The saving in coal consumption due to reduced friction, the sav
":5
of
ingthe
1n points
the engineers
that recommend
time, and
P. the
P. P.
low cost of' packing, are a few 1i
‘0'.

_

,v‘

City

3 Rubber 00.:

,.~‘ Pb iladelphia.§

Our booklet tells all about P. P. P.

.0.‘:Vamz

You owe it to yourself to send for a copy.

Mail the coupon today.

_..;‘l<.-§'ivj',"l’_”_°'_-. 5m.”
.0...Empf:y:zi’;:n k

I‘ Engineer
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VELLUMOID
Made in All Sizes, for Hydraulic or
A packing that not only packs
perfectly, but withstands action
of alkaiies, acids and salts under

Compressed Air.

all pressures and temperatures.

[User Well Leather Packing: reduce your cost of maintenance
and increase the eﬁiciency of your machine. Correspondence solicited.

DETROIT LEATHER SPECIALTY COMPANY
265 Beecher Avenue, Detroit, Mich., U. S. A.
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vsnumom PACKINGS AND GASKETS
t

e c

o r

have been thoroughly tested and tried under the severest con-

‘

diticgns of steaiéi glad hyldraﬁilic practice. 'lt‘iey are comgosed
o c emica ize
w ic contains no ru er oi s aci s or
salts in any form. er,
This
composition will last indeﬁniiely—even

‘

- the 81mph?“
Is
and ‘,“°s‘. perfem b°"e.'
feeder on the

in the hottest engine rooms aﬂoat or ashore. It does not deteriorate with age and is always ready for immediate use.
It when
makesdesiredI
a tight, and
safe is
andapdurable
thatﬂanged
can be broken
easily
licablejoint
to all
or ﬂat _

market:

joints in either steam or hydra“ ic work

it _is non-corrosive, and combines remarkable

simplicity with perfection of automatic action,ceconomy

Furnished in 2’ my 25' and 0 yard rolls. 36 inches

and capac‘ty'

wide, and cut in gaskets or standard and extra

WRITE FOR

ATALOG'

‘

heavy ﬂange ﬁttings or to speciﬁcations.

Send for test sample and details.

WALWI? RTH MAN FG‘ 60' '

VELLUMOID PAPER COMPANY

oston, Mann, U. S. A.

Now York om“. Park Row Buildin‘.

i

Worcester, Mass.

'

I

v-

'

i

I")!

i \m

M

‘

i/

\um WW.

’ "g

Durable!

“—

' '1" ii"

V7

"

'\

g:

4»
make a larger proﬁt.
Semi for Price or Address of Nearest Agent.

A.W.GIIESTEHTON 8:. 00., 64 India St., Boston, Mass.
“"A‘,

“7?”.
W

ADVANBE “TRIU”
(Trademark registered. Patent applied tor.)

ROD PACKING

Kwanzaa"

I i Wm l.'i‘i' 7‘ "
'1'
I! 1

PACKING has the maximum amount of expim-

‘

= .'

‘ J" I"! '

sion, and the gland can always be set up with

vI

"

the ﬁngers alone. The two triangular wedges slide past each
‘
.... ..

3
=
l/V\_l

other and keep the lubrirated and braided ﬂiix up to the rod.
The special elastic cushion at the back. by its expansion
give
SATISFACTION
used.
underABSOLUTE
the heat, takes
up all went. wherever
"TRIO" PACKING
will

SA [IIPLE5 [IIA 1L E1) FREE_

N n

th

ed

it

n

F

l d

ble and

0 ce 0 impmv
cons run on. .xtreme y ura
practically no friction. Made for all pressures.

ADVANCE PACKING & SUPPLY CO., 50" Manufaciulrgi 55 S. Canal St., Chicago.

Samumls.1905-

:

THE

ENGINEER.

HAwK1N5'

*ro READERS OF THE ENGINEER

,
E

75

This library is intended for Engineers and assistants who desire to obtain a thorough knowledge of the
principles and practices of modern Steam Engineering and Electricity. These works are now accepted as
standard, are the most helpful books published as up-todate self helps for busy men. Convenient in size and

INEE

full illustrated, handsomely bound and are supplied on one dollar payments to responsible parties.
me of the sub'ects treated are explanations and the mathematics of engineering with examplm. Incu

snrations. algebra. ringoi boilers, boiler repairs. ipump management. steam heating. plumbing. steam engin'a
running. and construction. valve setting. taking in icator cards. engineers' examinations ‘with questions and
answers). d

auto and motor management, and instructions for operating an electrics plant. and instruc

tion in self elp mechanical drawing.

$1.

MONTHLY PAYMENTS.

The boolrs are sold on easy payments; the set, seven volumes, price $12 00.‘will be sent. express repaid,
to any address on receipt of SLOO and a reement to pay balance in monthly installments of $1. . Each
volume is complete in itself; one. two. t roe. four or ﬁve books of the series will be sent on the same easy
terms. that is one dollar with order and remainder of the purchase money $1.00 monthly. Complete descrip
tion of books sent free on request.

cur our AND MAIL "ro-nav
ENG. I accept your offer to supply me with HAWKINS'ENGINEERS' LIBRARY seven volumes) for
$12. Enclosed ﬁnd $1 as part payment; the balance I promise to remit in 81 monthly insta lments.
You are at liberty to consult t e person named below as to
my reputation for keeping business promises.
Name. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

80nd Panto! for Enﬂinoos-a’ Catalog.

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Occupation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Address

THED- AUDEL Q COMPANY. PUBLISHERS.

OIL & WASTE

“1“ “FE”
tor with Ideal

i. i _

Wheel attached.

-

i!
5

I

. . . . . . . . . . . . . . .... .. .. .. .. . . . . . . .. . . . . . .

65 Fifth Avonuo. New York

.1“;

We will send an Indicator or BeduelngWheel,
"

0r both, subJeet L0 examination at ca m-ss oﬂice.

..jf -

to be returned at. our ex

It’d '-' ‘ "
.-

ﬁlm-61885 111 every tit-tal , or we will send one of
our Boot Sucker 'l‘ube Cleaners, subject to

I
h

-

'

use if not ound to be

trial and approval, to be returned if
not satisfactory.

MACHINE CO.

THE 5001 we

':

draws the; scot gﬁmtttill)

'1

1:31 and 1838

32.2%, K‘Q'mfm‘f n“ m“

Real Estate 'l'rust Building,

Carmugmellngmp“
egu a or.
Automatic Oll Cups.

PHILADELPHIA.

Grate Bars, all kinds.

Will save all your waste and

Steam and on sep

more than 90% of the oil cont

‘q-

-

am

'

ed -

“1

th

aste

e w

Give us

-

Pumice

owe“

pmm without (:hango of springtguaranteedcorrect. Send for our Catalogue.

a trial and we are the only
ones who can lose.

r

snug,“
Complete, convenientand reliable; ready forverione

JOHN S. BUSHNELL 8e (30.. 124-126 M 5‘- NEW YORK

Jaus'rowx, N. Y., October 2'1, 1904.
Cuse-Swaracn (‘0.

These belts run from our 1.000 H. P. on 'ne 20' pulleys (62 R P M to 81"
ulleyswim R P M). The
ars.
ere doing 500 H

are 40" face. doub e leathers on 45 and 35 ft. cen
when photographed and Would do much more.

I have used Cling~Surface here for live years and am satisﬁed. These belts
are clean. pliable and. in fine condition. The longer is 4-it. slack and the
other 82" slack. I believe
W. in
H.slack
COBB.
belts
Ch.and
Engr.,
Cling-Surface
Broadheadpermits
Worsted
them.
Mills.

_

a0

e

ON THE “AIR 0? A GENERATOR OR MOTOR MEANS

Five Years
O

Note what this engineer says. He knows. and the photograph roves it.
Clinﬁ-Surfaoe has kept these big belts in ﬁne condition and they wal off with

all
P easily and would do much more. If they had to be run ti ht. ordi
nar practice would require about 2.500 lbs. tension per belt—5.
lbs.—
wh ch Clinlg-Suriace has relieved the engine. belts, bearinizs and shutting of,
and the be to need no attention.

Try Cling-Surface yourself.

e

Cling-Surface Company
164470 Virginia St Buffalo N Y

New York

Chicago

Boston

Philadelphia

RA r
o

St LouisJ

_
o
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A ONE-HANDED TOOL

Mechanical

Directory Qf

Electrical

Operate and instantly adjust the

I.

Blast Furnace

KOKLER BROTHERS,
T13; (ENOLD COMPANY

with one hand tree to hold the work.
Can you do this with any other wrench?

'
ENGINEERS—CONSTRUCTORS
ELECTRICAL — CIVIL— MECHANICAU
MAIOUIY‘I'I lulLmua
c H ICAG O

Chrisman, Illinois.

LIGHTING—POWEB—RAILIVAYS.

CHICAGO.

BRYAN, WILLIAM H.
M. Am. Soc. M. E’s.
CONSULTING, MECHANICAL
and ELECTRICAL ENGINEER
Power and Lighting Plants. Heating and
Ventilation. Smoke Abatement, Water
Works.

Do not Send a Boy to do a Man’s Work

CONTRACTING

ELECTRICAL ENGINEERS
1804-6-8-10-12 Fisher Building.

All the strain comes on the BAR and jaw and not on
millin or rivets, as in all other wrenches. Drop
iorge steel throughout. Ask your dealer or write us.

C. E. BONNER MFG. CO.

Structural

Consulting

Victor Pipe Wrench
.D'

Contracting

Lincoln Trust Bldg., ST. LOUIS.

MCCLURE, SON & CO.,
G. W.
ENGINEERS & CONTRACTORS.
Blast Furnace Construction, Fire Brick,
Hot Blast Stoves. Open Hearth and Heat
ing Furnaces. All kinds Brick Work.
PITTSBUBG. PA.

ROBERTS 8: CO., E. P.

HUMPHREY, H. H.

CONSULTING
ENGINEERS.

CONSULTING
ENGINEER.

Electric Railways. Light, Gas, Water
Works. etc.

One Man and One Brock’s Wrench

SUITE 1805 CHEMICAL BUILDING,
ST. LOUIS.

802-605 Electric Bldg., CLEVELAND, o.
E. P. Roberts.

I. H. Sherwood.

Will do any Job of Pipe Fitting.
ISN’T THE FACT
that THE ENGINEER
carries more pages of advertising per
month. and has more regular individual
advertisers than any other paper in the
ﬁeld, signiﬁcant? Think about t.

WOOLLEN & CALLON,
Engineers and Contractors.
Steam and Hot. Water Heating. and Power
House Construction. Ice Machine Work.
Plans and Speciﬁcations turnished.
17 South Alabama Street,
INDIANAPOLIS, IND.

BROCK WRENCH MFG. CO.,
Illiiiillmgirmiﬂlllﬂllllw

“militant '

. '

'

38 Cortlandt St., New York City.
ll

‘l

I

The Only Metal Polish
that works quick and easy and keeps its lustre.

Holds old trade and makes new. It does not
deteriorate. Established 16 years.
8-02. box for 10 cts. o-lb. pails, $1.00.
Sold by a ants and dealers all over the world. Ask or
write for FﬁEE samples. Highest award, Chicago. i898,
and St. Louis, 1904.

ID. "lbw-6 LOlOJIIIll-H
“LIIKIII "I am

030. W. HOFFMAN, Expert Polish Maker,
are"
radian-near! v,/
._ v

295 East Washington St.. Indianapolis, Ind.
Branches—New York, Chicago. San Francisco.

7’7/

10 RI?
’\\. haw-2'“

Anti - Corrosive Cylinder Oil

$632234?
The result of 50 years experience and close

Gilliam
e‘wurwrv-Q

study to lubricating diﬁiculties. Its use
will relieve any known trouble caused by
imperfect lubricants. A trial will prove it.

.6, ONLY M Q%;:

If you have something to sell, advertise it.
Don't hide your light under a bushel.
Let possible purchasers of your product know you are on earth,
up to snuﬁ and desirous of doing more business.
Blow your own horn.

Marlin Grates
Martin Anti-Friction Rockin Grates
will burn slack coal and get t 0 same
steam results as ordinary grates do with
best lump coal. Catal
tells why.
MARTIN GBATE OMPANY.
227 Dearborn Street, Chicago.

Bend tor our interesting proposition.

M
"THE ONLY WAY“

*si‘gggts E- H. Kenogg 8: 0». teaser:
Classiﬁed Index, pages 23 to 27

“Compressed Air”

Chlcago
and

A Monthly Magazine devoted to the useful ap
lications oi Compressed Air.

ear.

Now in its Tenth

Olnclnnatl

. . WRITE FOR SAMPLE COPY.

26 Gunlandi Street, IIEW YUIIK
_» I

$1,00 "1.,

are connected by a rail
road route having ﬁnely
appointed trains, ay and
night -— Sleepers a n d
Parlors.

gnows the Necessity

ot keegllng htmsel! interm
ed 0! o progress made In
the mechanical ﬁeld. Our month journal. MODERN
MACHINERY, tells you eve men about this pr rees,
Well illustrated. inte
gly written and cos but
_
81.00
r year. We want every reader 01 The Engineer
. to sen us his subscription at once so that he may take
advantage 0! our liberal otter. Send us $1.00 NOW and
we will send you MODERN MACHINERY until January,
1907. and also send ou FREE 0! all charges ace y of
Bopp's Lightning Calculator. the eatest 200-page boo on iigures ever published. Shows
the answer to any problem in Ari
etic at a glance. Money back it not as represented.
Subscribe Now.
IDDERII MACHINERY PUB. 00., 814 Security Bldg-. CHICAGO.

THE CHICAGO & ALTON

,

:

Monon-C.H.&D.
Ride this way once and
you‘ll ride again —we
think.
Ohas. H. Rockwell. Prank J.B.eed,
Traﬂic Manager.
0. P. A.
CHICAGO.

runs the largest passenger enéln”
in the world
_
They keep the trains gg ill"e
Between Chicago,
St. Louis.

Kansas City and
Peoria
Geo. J. Cameron, General Passenger Air!"
OHIOAGO, ILL

Smnminnn 15, 1905.

THE
GEO. H. CAREY, purchasing
agent for the Wm. Cram 8: Sons
Ship & Engine Building 0., Phil—
adelphia, states on behalf of his
company that it has been using
Albany grease for some time past
and are well acquainted with its
merits.
Adam Cook's Sons, 313 West
St., New York City, the sole mak
ers, are constantly receiving let
ters of this tenor from prominent
users of their widely known com
pound

77

ENGINEER.

in use very nicely, for various
places on board ships, etc. It
seems to resist the action of wa
ter in places where condensed wa
ter may collect, say in a pipe
where a valve may be shut for a
while.
‘
I wish you would send me a
piece about 1/32 or 3/64-inch
thick, say a square yard or 2.
Send bill to the Electric Light
Department, Attleboro, Mass.

STARRETT

Speed Indicators
OR REVOLUTION COUNTERS
180.104—

AMONG RECENT contracts
placed with the B. F- Sturtevant
Co., of Boston, Mass., for school
house heating and ventilation, are
those for the a paratus for the
Dewitt Clinton igh School, New

This Indicator may be run at highest

speed required without heating.

The working

part

are encased. Dial has two rows of ﬁgures, reading

York City, the Three Rivers High
School, Three Rivers, Michigan,
the Cresent High School, Louis

BOOKLET
AND
TEST
SAMPLE

right,or left as the shaft may run. Steel point
ed spindle with rubber tips for both pointed
and centered shafts. The (0) mark may be in
stantly set at starting point.

FREE

Price, 90-09.“! $1.00

ville, Ky., and the Plainﬁeld High
School, Plainﬁeld, N. J.

No. 101—
VELLUMOID PAPER CO.,
Worcester, Mass., received the
following letter from W. P.

DIXON'S GRAPHITE

Whittemore, Attleboro, Mass:

Pipe Joint Compound

“I have tried the sample of
your ﬁber packing you left with
me on one or two plungers which
had bothered me considerably. I
think now it is the best thing I
have used so far.
I should think it would come
,IO _CONTINUALLY

Has all the good points of the

the above, and in addition has a hard rubber

Is a revelation to those

handle for insulation when used on electrical
machinery. It also automatically registers the
number of revolutions up to 5,000, thus reliev
ing the mind from keeping count.

who have always used

red or white lead.

,ﬂco. 90.09.14! $8.00

Joseph Dixon Crucible Co.,
Jersey City, N. J.

WELGH AND REGISTER

ALL PRODUCTS

Send for free catalogue No. 17 R, of
ﬁne tools.

‘18:.

The L. S. Starrett C0.

- AUTOMATIC SCALES
RICHARDSN

SCALE

CO. NEW YORK

Athol, Mass., U. S. A.

CHICAGO.

Have it Down in Black and White
If you operate a steam plant, the old saying, “A Penny
Saved is a Penny Earned,” should be constantly in mind.

The American Combined

Recording and Pressure Gauge
saves the pennies in suﬂicient numbers to pay for itself in a few weeks.

It shows any
variation in the steam pressure and when coal and water are being wasted. It gives you
a working basis for the adjustments that should be made to create greatest economy
in the maintenance of your plant.
Catalogue 20 B gives full details.
Send for it.

Amerlean Steam Gauge 8 Valve Mfg. Co.,
208-220 Camden Street, BOSTON.
New York.

Atlanta.

San Francisco.

Ohlcago.

THE
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STEEL PIPE i

67m SHERWOOD

Will prove no problem for

DOUBLE TUBE

Oster

INJECTORS

Adjust-ble

Operated Entirely by one Lever.

Stocks
Positive Working—
Long Wearing, Wide

,

a n d

Working Range.

D1es
The Oster Mfg. Co. ‘
i

zi Schieiy CL, Cleveland, 0.

No. 2, $4 in. to 15‘ in. Pipe.

l

i

A Hoist that is Salt;
is the ﬁrst requirement when buying for the
engine room. A sudden drop of a few
inches may injure the piece lifted and delay
repairs so that the entire plant is tied up.

Sherwood Mfg. C0..
Buffalo, N. Y.
Manufacture-or. of

TRIPLEX BLOCKS

Engine and Boiler Supplies
are the most dependable hoists made. They
Injectors. Boiler 'l‘ube Cleaners, Electors,

are adapted readily to all kinds of lifting,
and give back in useful work a very high

Glass Body

011 Cups. Plain Brass 011 Cups, Bight Peed Lubricators,
Hand Cylinder Oil Pumps,
Automatic Sight Peed Oil

percentage of the power applied while op
erating at low expense.

Pumps, Plue Scrapers and Blowers. Gauge Cocks, Oil
ing Devices,

Automobile Specialties,

Grease Oups.

A! Your Dealer's.
SPECIAL BRASS 0? ALL KlNDS TO ORDER.

THE YALE & TOWNE MFG. CO.,
Catalog and Price List
on application.

Western Depot: Advnnee Packing and
Supply Co., 55 8. Canal St., Chicago.

9 Murray St., New York.

J
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Best material.
workmanship.
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same capacity. do

not keep it—send it

Careful

back at cm. expense
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WALTER I..FLOWER&60.
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711 Chemical Bldg.
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PIPE THREADING AND
s CUTTING-OFF MACHINES
FOR HAND 0R POWER.

This machine has many points 0! superiority, R
is light. strong. compact and durable.
No. 0

MNo.
0
achine.

N0.
No.
No.
N0

ESTABLISHED 1874.

“13880” LUBRICATING FLAKE GRAPHITE
(OVEROOMES ALL FRICTION) A150 i
'lNATlONAL” POWDERED LUBRICATING GRAPHITE
THE s. OBERMAYER COMPANY
Chicago

Cincinnati

machine 5'." to 2 inch

00
1
1%
8

“
“
"
“

1
l
1
l

to
to
to
to

4
8
4
6

"
“
“
"

All gears and moving parts run in oil in a dustand

chip proof case. The Die Head will not wear loose
as in other machines. The machine can be instantly

changed from hand to power.
Write for Complete Catalogue.
THE ARMSTRQNG MFG. CD»

Pittsburg

Bridgeport, Conn.

SEND FOR TRIAL SAMPLE—FREE.

NEW YORK OFFICE—189 CENTER STREET.

The
Gold
Medals
tor "Pure Gold
and Original
utilities," at

Locaﬂons One Glance
for

of a Skilled

INDUSTRIES

/ ‘"

Mechanic
at the

.. t. Louis. Buffalo,
Paris. Chicago.

J. H. WILLIAMS do CO.
Sunerlor
Dron
Forgings.
Brooklyn,

Chicago

Erio Railroad System
Chicago to New York
THE ERIE RAILROAD SYSTEM'S
Industrial Department has all the
territory traversed by the railroad
districted in relation to resources.
markets and advantages for manu
facturing. and can_ advise with man
ufacturers of speciﬁc products as to
suitable locations, furnishing them

with current information of _a com
prehensive naturmdealing With the
reject in its full relation to mann
acture and commerce.

“Trimo”
(TRADE luau)

The Erie is one of the greatest of
trunk lines. Its own rails connect
the two largest cities of America.
Every section of the System has its
particular merits. It has great gen
eral and coal. oil and natural gas re

sources.
It is important in this age of mod
ern facilities for manufacturers to
locate where they can obtain side
tracks so as to receive from and ship
directly into cars at the factory. In
formation can
promptly furnished
in this ronnoction about every point
on the System between Chicago and

New York.
Manufacturers‘ in uiries as to I0<
cations are treated n strict conﬁ
dence. and absolutely reliable infor
mation. so as to promote permanent
traﬁic. is furnished. Address

LUIS JACKSON.
INDUSTRIAL COMMISSIONER
ERIE RAILROAD COMPANY
21 CORTLANDT ST.,

Monkey Wrench
is equivalent to its adoption by him as a long-needed
tool. All drop forged steel. Case hardened. Larger
the nut, the longer the leverage. Send to us for United
States Tests showing its marvelous strength. A11 con
tained in catalog No. 14. Mailed free to any address.

Trimont Mfg'. Co.
Makers of the famoul “TRIMO” Tools.

NEW YORK

9 to 89 Armory Ave.. ROXBURY, MASS.
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“THE ENGINEER” SELF=F|LLING FOUNTAIN PEN.
A pen that is absolutely warranted against all imperfections. If you
want a good pen—one that would ordinarily cost you $3.00 or more—
send in the name and subscription price of one new subscriber and
get “The Engineer” Pen. Specify either ﬁne, medium or stub point.
The pen will not be given to a man for sending his own sub.

We Have Other Valuable Premiums and the List will be Sent to You on Request

WE WANT A MAN
to act as our representative in each county- in each State
in the United States. If YOU want to earn a regular salary in
connection with your present salary, without interfering in any way
with the work you are now doing, write us and we will tell you about
our offer. It is well worth investigating. WRITE US TODAY.

THE ENGINEER PUBLISHING CO., E2532??? CHICAGO.

TO BE A 0000 ENGINEER

Bind “The Engineer”

It is necessary to thoroughly understand the

operation, peculiarities and methods of setting
and adjusting engine valves and valve gem-5.

‘

_
_
1TH our new Simplex Binder you can convert your
copies of THE ENGINEER into handsomely bound
—‘
volumes for your library. As soon as each copy
I l
comes in you can place it in your binder, so that all
the papers are kept clean and ﬂat, and none can
ever be mislaid or lost. At the end of each six months you
have a ﬁne book of twelve numbers. Then you begin build
ing up a second volume in the same way.
The cost of each binder is 60c. It
I

takes two binders to hold a year’s num

bers of THE ENGINEER. We furnish the
Simplex Stapling Outﬁt of tools and ma
terials for doing the binding, for 30 cents.

This outﬁt will enable you to bind all
your magazines, old books, etc., at home
and do as ﬁne work as any bookbinder.

SEND $1.50
and we will send you the Simplex Ste
pling outﬁt, and two of THE ENGINEER binders by express
The economy of operation oftentimes depends to a

greater extent upon the correct adjustment of valves
and valve gears than upon the pro ortlon of these
and otheréparte of the engine.

TH

ENOINEERS’

prepaid° These binders are covered With Vellum de
Luxe, and make ﬁne, permanent bOOkS. You will get twice
-

-

f

EXAMIN R tells in a simple manner how to adjust

the satlSfacuon

these parts for smooth running and economy.

bound form.

.
The Prlce
IS.

. .
The Englneer
Pubhshmg
Co.

g

T

mm

-

other ma azines and

Friodicals..
=

$|.00.

~

-

HE ENGINEER If you keep 1t m

We can also furnish the binder for all your
Address,
=

355 Dearborn St.. Chicago.

The Engineer Publishing Co., 355 Dearbom St.. Chicago

Stern-um 15, 1905.
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Cyclopedia of Applied Electricity}
A Practical Guide for Stationary Fngineers, Electricians,
Mechanics, Engineering Students, and all persons interested
in Electricity.
Five Volumes+2,5co pages—fully indexed—size of page
8x10 inches. Bound in % Red Morocco. Over 2,000 in 1
page plates, diagrams, tables, formulae, etc.
THE ENTIRE SET WILL BE SENT

g'
APPUH)
BETRlCl'II llmltm
9/
APPLIED

FREE
On Approval (Express Prepaid.)
We will send the books to ourhome FREE for ﬁve days
examination, express prepai . Look them over and exam
ine them at your leisure. If satisﬁed send us $2.00 down
and $2.00 per month for eight months thereafter. Otherwise
notify us and we will send shi ping directions. Cash with
order, $17.00. Money refunded if not satisfactory.

v

-/

V

APPLIED

mun)

APPLIED

Emmcm

mum

Hmncm

mm

W

0mm
Wadi

mos
nor-0R5

unlrrmo
RAILWAY9

wmmo
TELEGRAP“

STORAGE

POWE R

ummlﬁ

S‘rA'rlo N5

column!!!"

\__' /

PART I

PART "

PART III

This OEfer will be withdrawn November Ist..
SOME OI“ THE WRITERS:
PROF. F. B. CROCKER, head of Department of Electrical Engineer
ing, Columbia University.
PROF. WILLIAM ESTY, head of Department of Electrical Engi
neering. Lehigh University.
H. C. CUSHING. .13., Wiring Expert and Consulting Engineer.
PROF. GEORGE C. SHAAD. University of Wisconsin.

Annucm'

Auntie-s"

WV
W

J. R. CRAVATH, Western Editor of the Street Railway Journal.
WILLIAM BOYRER. Division Engineer. N. Y. dz N. J. Telephone Co.
CHAS. THOM, Chief of Quadruple: Dept. Western Union Tel. Co.
PROF. LOUIS DEBR, Massachusetts Institute of Technology.
PERCY H. THOMAS. Chief Electrician, Cooper-Hewett Co., New
York City.

A. FREDERICK COLLINS, Author of "Wireless Telegraphy."

COUPON CUT OUT AND MAIL TO
American School of correspondence, 01110130. Illinois.
Gentlemep :—Please send me, express prepaid, one set “Cyclopedia of Applied Electricity"
on the followtng terms:
oks to be sent on ﬁve days’ a proval. If satisfactory I agree to remit $2.“) and $2.00
1'
month thereafter for 8 months. Ot erwise if I notify you within 5 days you send for the boom.

FOR CONTEIVTS SEE CUT OF BOOKS.

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .St. and No ............................................ . .

American School of Correspondence,

Price if cash accompanies order, $1711).
Money refunded if not satisfactory.
Employer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..
Engineer, Sept. 15, '05.

City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..State . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

cmcaoo. ILLINOIS

UP-TO-DATE-N ESS
l

P. D. Q. C. No. 2 Improved
Threading and Cutting-Off Machine.
Capacity, )4 to 2 inches.
Six speeds.

The Forbes‘ Patent Die J‘tock includes all im
provements that other makes have and all they haven't.
It is much lighter than the old style stock and vise
and costs much less.
Its lightness makes it easily portable and its com
pactness makes it particularly valuable in confined

places or trench work.
The shell can be adjusted to take up wear of gear,
which insures a perfectly straight thread.
All parts are interchangeable and can easily be
duplicated at small cost,
Try a machine on your work and realize fully the
time and labor it saves. ,
Our cutalo
DIE STOC

tells an interest-ing story of tho FORBES’ PATENT
, its improvements and tip-to-date-ness. Write for

CURTIS 8. CURTIS COMPANY,

A machine in which are combined strength, durability, speed
and convenience. With lever-chuck, adjustable expanding dies,
large and well babbited bearings, all cut gears, thorough lubrica
tion and many other distinctive features, the P. D. Q. C. stands
ﬁrst in its class. A trial will prove it.
Write for Catalogue and Circulars on Machines

Threading up to 18 inches.

Edition No. 11.

125 Garden Street,

P. D. Q. C. No. 2 Improved,
operating ride.

‘

Bridgeport, Coma, U. S. A.

BIGNALL &. KEELER MFG. CO.
Edwardsville, Illinois, U. S. A.
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It Makes No Difference
To a Metropolitan

lniector
,

"in
i~e~r~tr '
METR°P°UTAN

' ‘

,. _,

" "

'
j'

We also make
8'” Easinlxisiwm

i

,

‘

3‘
' ‘

j ',

in'ector
suction
i ma be,
~ how
it 1mgnotthethewatgr
andorlifts
it pll'blliieptly?’
It
does not have to be adjusted for varying
steam
It and
is always
what it pressures.
did yesterday
is doingreliable—
today it
will do right along, almost indeﬁnitely and

with but few easily made repairs. It dis
charges the water into the boiler and not
out of the overﬂow. It has a sliding steam jet, having two metal seats, and by use of this jet has a
range of 125 to 13 5 pounds as against 70 or 75 pounds in other injectors. Our Injector Book tells,
in facts and ﬁgures, just what the Metropolitan Injector will do, how it is made, and all about it. Do
you care to see it?

THE HAYDEN & DERBY MFG. 00.,
MANUFACTURERS

22-24-26 80. Canal St., CHICAGO.

85-87-89 Llborty St., NEW YORK

The Hancock lnspirato?
Requires No Adjustment
The new

ca talos in
BBDC on

for varying steam pressures. It will feed the boiler under every condition, and feed
it correctly without being watched. You don’t have to wonder what it’s going to
do next. You know it's going to pump the water into the boiler in a steady stream
and not by jerks and spasms. It will lift 2 5 feet. That’s just 5 feet better than
any other device intended for the same use. It will start with 15 pounds pressure,

7,
-‘

_

‘ f

‘
'1

"Qum
£1231cock

, ‘
I

if; i222;
sationan
Potable

‘

Boilen.

where the best of injectors require 25 pounds.

It will work to 2 50 lbs. or higher.

m
I
to‘.' ,
lam-mun}:
“‘I‘M!
l

280,000 HANCOCK INSPIRATORS
have been made and sold, and used with universal satisfaction during the last 2 5
years, and the demand is growing daily. But you want to be sure to get the HAN
cocx INSPIRATOR, and not an imitation. The only way to be sure is to see that
the words, “The Hancock Inspirator,” are cast on its body, and that the box con
taining it is marked, “Manufactured by The Hancock Inspirator Co., Boston, Mass.”

mumi
E

The Hancock Inspirator 00.
85-87-89 Liberty Street

22-24-26 South Canal Street

NEW YORK

CHICAGO

rig"

ovnnow.
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The Garfield Injector
is well known to all steam users.

When

an injector is wanted for a long lift
or to handle hot water, the Garﬁeld
Double Jet is always speciﬁed. It gives
the best of satisfaction under the most dif
ﬁcult con
ditions. It
also has a

.

wide range

Under all conditions—for marine,

and Eeeds
;0 :1 JfuSt'

stationary, locomotive or threshing boilers—
the U. S. Injector is by long odds the BEST.

v22), is;
steam Pres_
sures The

It is the one perfect Injector. The U. S.
Government says so — 20o,ooo engineers
who use it say so—and use 1s proof.

capacity in_

It is the stay'satisiactory injector. It always works,
never balks, starts at lower steam ressure and works

creases

to higher. than any other.

as

the steam pressure increases. The importance of this is quite evident.

Com ines sim licity of

gggsggggﬁagggfPe'a"°n With “"eme “ability

We have the most complete line of in_

Buy of your dealer.

Demand the genuine—U. S. stamped

on each, and accompanied by a Certiﬁcate of Range and

jectors, ejectors, etc., of any manufacturers in th¢ United States,

Capacity

Send for our

I 905 catalog.

Our_ENGINEER'S RED BOOK in full or practical infor
mation—valuable to_ every engineer. We will send you a
copy FREE 11 you Will write tor it. Better write today.

‘

AMERICAN INJECTOR CO

THE OHIO INJECTOR 00.,
WADSWORTH. onto.

Gilbert

Wood

it 1THUMDIL rental).

Split

‘

iv ' "

'

SAGINAW MANUFACTURING C0.,
SAGmAW, MICB., U. S. A.

New York Branch-44 Doy Street.

o'b°“dd‘°°°' Enmw

c- 0- BARTLETT 8! CO-

ABC

CLEVELAND-

'
'

*

The Engineer Most Practical of All.

Pulleys ChlclgoBra h—32 S.C
lStreet.
Manfonoiosiiitatltnopriiiiiipniomoo.

mm... o. s. A.
*

0'

and Lleber's codes.

I take about $25 worth of mechanical papers at
year, and I consider Tm: ENGINEER the most
practical of all for the man in the engine room.
Every engineer who desires to keep up with the
mechanical procession should take Tris Eu
. 15
.
.
.
GINEER. The fact that it
a semi-monthly
ut

sures its readers obtaining twice the amount of
reading matter contained in any of the monthly
papers.
PAUL McInrmz

Chief Engr., El Reno Ice & Coal c’o.,
FM

9

El Reno, Okla.

k _

@ Engineer s Chums

I

‘

3% .

NEEDED IN EVERY ENGINE ROOM.

One set or e Mound Packing Tools, Polished

\j

Ngckel Plate, $2.25. Mound Pectin
,

/\

Tools will go Into an Valve Roz
Pump or Engine Stu

ng Box.

Send tor book. Engineer's Chums.

MOUND TOOL AND SCRAPER 00
710—712 Howard Street,

An Atlaiior $1.00.
Classiﬁed Directory of Advertisers, Pages 23, 24, 25, 26 and 27.
The Great Northern Railway has issued an Atla of 56 pages
containing up-to-date maps of Iowa, Wisconsin, Minnesota, North
and South Dakota, Montana, Idaho, Washington, British Columbia,
,

Oregon, Kansas, Missouri, Nebraska, Wyomme, Colorado, Alaska,

‘
For handling Ashes, Bones, Boxes, Bnr~
rels, Bundles, Cereals. Coal, Coke, Ce

ment, Cnlm, Dirt, Fertilizer, Plaster,
Gravel, Ores, Rock, Stone (crushed),
Sand, Salt, Taillngs, etc., designed and
installed. Send full particulars.

Dodge Manufacturing Company,
MISHAWAKA

IND_

,

Hawaii, fapan, Philippine Islands, China, the United States and of
the Wor d.
In addition to this, the Atlas contains valuable statistical infor
mation relative to the States named above, is printed on the very
best quality of paper, shows the lines of the Great Northern Railway,
and is in every way a commendable work.
This Atlas will be distributed at the actual cost of roduction,
and will be sent to any address upon receipt of $1.00. A dress

F. l. WHITNEY,
Passenger Traffic Manager, Great Northern Railway,

'

Branches: Boston. New York. Chicago, Cincinnati, Philadelphia, Milwaukee, St. Louis.

St. Paul, Minnesota.
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SAFETY
5_ AR
Crank Pin Oilgr Flu: w oil"

ricator
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mu:
spring c.”

Compression Gag
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Compression Gage Cock

with Stripping

50"
my
Round Body Water Gage

i

{Mimi
.

'

I
AutoﬁytﬁcVil-Iasta Gage
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i

SLIDETOP
use cup ma" 0“ c"?

Plain

‘

i

.

Penberthy Injector Co.
Detroit. Mich. U.S.A.
SELESS

r Heater
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Handﬁng
Coal and Ashes
In Boiler Rooms.
The employment of mechanical appliances for
handling coal and ashes is now considered an

essential feature of every well designed boiler
house. In the plant so equipped, not only is the
boiler room as clean as the engine room, but

space is economized, time saved, and the employ
ment of labor reduced to an extent which soon
repays the cost of installation.
Our machinery is designed and built to suit
the exact conditions in each case.

The Link-Belt Overlapping Pivoted Bucket Carrier
PATENTED

Is especially adapted for handling coal and ashes, or other hot or highly abrasive materials, which rapidly destroy ele
vating and conveying machinery of ordinary types. In this, as in less severe service, it has uniformly developed
eﬂiciency and durability of the highest order. We shall be pleased to submit plans and estimates for consideration.

The link @eIlZVIachiner
Link-Bell: Engineering Co. PHILADELPHIA

UST ASK FOR IT

JEFFREY SW'NG PULVERIZERS
HAMMER

to be sent on trial, and we will ﬁll your order at once You
don't need to pay for it until 01. are satisﬁed that it is just
what we say it is. If it doesn t “make good" in thirty days,
don't pay for it. The

Is guaranteed to last five years.

Fully described in cata
logue No. 80, mailed free.

Universal

FEATURES

Belt and Pulley
Regulator

Accesibility of Working
Parts

has been sold on

Simplicity in Changes of

.his plan, and it
pays us to do it, be
cause it always ful-

P3118
Large CapaCIty
LOWest Cost of Repairs

ﬁlls our claims. It
.
Pulleys recovered if worn off

' '

.

before end of time stated. For iron or wooden pulleys. Send size
of pulley to be covered, and we will give price of work complete.

Unlveraal Pulley and Belt Regulator Co.,

Free cmahmg Tests
TIE IEFFREY MFG co

.

Co

.

lumber, Ohm' U. S. A.

”

237 Lexington Avenue, New York City.

Waterproof Gem Bell

It Don't Leak Power.
_'

With a nper-clingin surface. and
a pliant ﬂexible hug t at taken hold
of a pulley in dead earnest.

"Leviathan Belting“

Not aﬁected by water, steam, oil or gas.
A demonstrated success.
Small samples for test and full information
to those interested by inquiring of

“leaks no power." Even a very slack

often gives the maximum re
quired, and, by that Blackness, illus
trates a “savln grace."
I

It “LEVIAT
do for

N BELTING" wrll

on what. it has done and is

doing or many others “you need It
in your business." and it. most cer
tainly will
_
Let us send you a memolr.

JEWELL BELTING 00.

MAIN BELTING COMPANY
Sole Manulncturers

Main Ofﬁce and Belt
Factory,

HARTFORD, CONN,

New York
Branches

Philadelphia

Chicago

|2th AND CARPENTER STS.. PHILADELPHIA
55-57 Market Street. CHICAGO.

309 Broadway. NEW YORK.

120 Pearl Street, BOSTON.

40 Pearl Street, BUFFALO.
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To Spenﬁ'z'ngEngz'nem:

A Triumphant Success!
TH E

G RBAT
(3.. s ._
'

BURN [1 AM

TEAM

mom EVERY
STAN DPOINT
Fifteen years' daily use in hundreds
of pumping rooms has demonstrated
that it you attach a

STEAM PUMPS
are used on almost ev~
ery class of work on
which you specify.

They_are made with

MASON PUMP
GOVERNOR

i

oue-eighthiuch clear
ance and are awaren

teed not to strike the
heads if suction is
broken when under

PUMP

7'

load.

‘

They are guaranteed
not to short stroke.

to our pump it will soon pa
itse t. You are welcome to our
let telling all about it.

for
it

Union Steam Pump Co.,

l

Battle Creek, Mlch.
Send for catalog 15.

Th

Mason. Regulator Company,
eos'ron, mass.
3'

ENGINEERS KNOW

ANY PRESSURE

—that a greetdeal of power is lost through the use of
inferior belts.
Gandy
Cotton Duck
costs] _ th
leather
or Stitched
rubber belting,
is of Beltin
higheig eﬂicieliag,
aid

Up to 8,000
uuds per a uare inch can be
positively an automatical y controlled with

has no etjual. for indoor or outdoor work.

THE FISHER
STEAM PUMP GOVERNOR

k

For use on Hydraulic Service, Air Com
pressors, and all types of Pumps working
under pressure.

_

The Gandy Belting Co., Baltimore, Md.,U. S.A.J

NUGENT'S CATALOGUE OF OILING DEVICES
and Valuable Treatise on

“HOW TO OIL AN ENGINE”

Sold under guarantee to :aﬁijfadon'bl perﬁzrm its

work.

“Original

Gandy Be t" is stamped every ten feet on the genuine.

will be sent tree of ('hnrge to an engineer requeet~
ing it. It. contens a lot 0! gm pointers.

lVrite us if z'nlerrsled.

W)!- W. NUGIZNT (Il- CO.

THE FISHER GOVERNOR CO.

28-28 W. Randolph St., Ublcago, Ill..U.S.A.
RimlngtonBrtw. British m, CardsieJing.

MARSHALLTOWN, IOWA.

(Mention this paper.)

If you want a STEEL PULLEY and
want the BEST, specify

The American
with rim of one layer of metal
stilfened by internal central

Flauzw and rolled Beads on
edges: six duplex steel arms
ra iating from_ a steel hub.
and without rivets between
hub and rim.

SEE THAT YOU GET a
Pulley that looks like this Q
Sold by supply houses every
where.

AUSES l

c money. oss

i

o

d l

power

an

{f

oss o

h_ h

ime, w ic

10

means

f

ss

Booklet upon application.

0

The American

The above
illustration
B"
5 T E,Belt
P n eDrusilla
N 5 shows
ON _ how

29m
Pulley
and Bristol
company
so.

is quickly and easily applied to a slipping belt.
[T is uled in eve country in the world where a belt transmits
power. Being ound so superior to every liquid preparation,
after the ﬁrst test its use becomes a ﬁxed habit, because:
IRST: Put up in stick or solid form, it can be carried in the
tool box.
ECOND:
is absolutely
no waste in ap
lying
itlasts
to quantity
the
s
nectelssary
as iriction
toThere
pirevtznt
eEects
slipping.
an even distribution
Thereforegn:
oippound
the least
as belt,
long
as t ree canIn5ordering
0 any iqui
or to
semi-liqui
CAUTKTN:
be sure
specify

pHlLADELPHlAJJA.

, ' _ ' -.

.

awe-Y

Patented in the United States and
foreign countries.

- -

ressin g .

.

.

WITHOUT OIL.

STEP H ENS0N
Bar Belt Dressing
with Red Label for Leather Belts, or Green Label Brand for Rub
ber or Canvas Belts, giving the exact number of pounds of each

brand you desire.

_

.

Write for

Practically

Proofs.

Everlasting

[T is boxed for you in lots of 12, 30, 50 or 100 one-pound sticks to

the 11%

-

-

N receipt of 4c and mention of this paper we will send, postage
prepaid, a testing sam le 0i either Red or Green labe brand
to any address in the worl .

.. STEWENSON “52;,92'.........
Wholesale Distributors for Great Britain
J. B. STONE A: CO., 135 FINSBUBY PAVEMENT, Lennon, E.C.

GRAPHITE LUBRICATING co.
N.

J.

Smwmrs.r905-
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The Edwards Paieni Air Pump
Its economy in both operation and space makes
it especially desirable.
There are no bucket or foot valves to get out
of order, and the absence of ports in the plunger
of the Edwards Pump reduces the clearance
and enables the pump to remove a greater vol
ume of air and condensed steam than any other
type of air pump made.
Built either simplex, duplex or triplex;
steam, electric or belt driven; slow or high speed.
CATALOG ON REQUEST.

Wheeler Condenser 8
Engineering Company
42 Broadway, New York.
Monadnock Building, Ohlcago.
Works—Cnrteret, New Jersey.

London

Yokohama

San Francisco

Trieste

Paris

Epplng-Oarpenter Companyﬂ‘ﬁP‘gfi"
New Your; OFFICE:
141 Broadway.

CLEVELAND OFPIQE:

W

New England Building.

H

B

0

L A

K

E

O

Pumping Machinery

Jet and Surface

for Every Service

mp8

Condensers

Perfect
Bils'tbliiced

__
COMPLETE. LINE

valves

‘ p

Simple,

‘

‘

v

OF SIZES

'

Send for Catalogue No. 25

Compound
and Triple
E
.

—

Jejﬁifl“°°

W. H. Blake Steam Pump lie.

Surface

HYDE PARK, MASS.

Condensers

WATER COOLING APPARATUS
l}. H. Wheeler Gendenser &. Pump 60.
mvewgate'

184 Washington St.

26 Cortlandt St.

1800 Lehigh Avenue

Chicago

New York

Philadelphia

CONDENSEBS

--

eeeeeeeee
the practice.
latest engineer
ing

PUMPS

1
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MARSH AND AMERICAN STEAM PUMPS
SIMPLEX
NOT DUPLEX

OVER ONE THOUSAND SIZES
FOR EVERY SERVICE
70,000 IN USE

To be Simple is to be Great.

Maximum of Strength, Simplicity and Service.
Minimum of Weight, Wear, Waste and Repairs.

a” AMERICAN STEAM PUMP COMPANY
BATTLE CREEK, MICHIGAN

Send for Catalogue No. l2

THE JOHN H. McGOWAN CO.

Warren Steam Pump Co.

Builders of
y

?

WARREN. MASS.

' PUMPING
MACHINERY

Pumps for All
Requirements

In Single. Duplex and

PISTON—
PLUNGER—
HYDRAULIC»
DEEP WELL—
POWER.

Ply Wheel Types.
Water Works Pump
ing Engines

CINCINNATI,

-

-

OHIO.

New York Oﬂlcc, 95 Liberty Street.

IRVING McC. BEAN

Air Pumps and Jet Condensers, Combined Air andl'Circu
lating, and Marine.

A LARGE s'rocx or
Newand Second -Hand Machinery

Engineer and Contractor
Ready for immediate delivery.

Let us know when you are in the

829 cerium auitmuo, scmuiron, PA.

Cutaloiuo.

market

for

Ingmol.

Boilerl.

lotorl. Generatorl. etc.

as commior srnm, m Yomt, II. v.

oh
Get a Pump that

IS A P U M P—A
and BULLDOZER
POWER WORK
N_G HEADS are

CANTON PUMP

mlt es
ially for
deep we lwork.

When buying a pump you should be
sure to know that the working parts are

Constructed so
as to em-

_

bodygreaﬁ
Lifting

,
‘

as few as can consistently do the work

, ._V_A

_.

'_.

‘ ‘Orlginal Barnes”

required of them.

Strength

"

LATH ES
For furth
er infor
mation
SEND POE CATALOGUE.

GE

9 in. to 32 In. Swing
N0. 414 Lat-he 9124. list $65' No. 5 Lathe
l 1134,1lst $90. Our 13 tn.
then made
5 to 10 it. long. Send for lathe catalog.

W. F. ﬁJOHN BARNES CO.
Fe El

& Bro'lksontll‘o'ib.

920 Ruby Street. ROCKFORD. ILL.

THE RELIABLE

Saved
BY A

PU
i

Water Baugo & Column
18 1108-

i

BREAKABLE.
THOUSANDS In '

THE

“maﬁkglgss

-1n.

-

,

In" the Canton Pump we have fewer
working parts than any other steam

“P. B. H.”

:wgli'ahol;

QUICK

.522..- .ri'... -'

pump made.

CLOSING

mafim‘tiéi ...: -' .

A count will prove it.

Ask about this pump—we want you to know its merits.
A complete descriptive catalogue will be
mailed on application.

WATER

Price. $6.50 up. __

GAUGE,

RELIABLE WATER '

A pull on the
chm" does it

GAUGE co"
1816Plno St.. SLIonle. Mo.

‘

Strongly made.

i.

‘'

..PTSE",
. . .
mrnovm

CANTON, OHIO.

GAUGE 99“

J)

Low in price.
Sent on n rov

nl. Satlsli tion

1 Wealsomake

THE CANTON PUMP CO..
40-120 Camden Ave.,

i

0RI GI IAL

wmnm

c E N 1- U R Y

PAULBHUYETTE
. 1445 Beam. _'

WHITE sneer
P AC K I N C

" “and?

All Supply Houses
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Cameron Pumps
“T/ze Slogan of 1116 Cameron"

“Charade? Z/ze Gmrzdesz‘ T/zz'izg”
Compare the cost of maintenance of a CAMERON PUMP, with that of any other make.
The very considerable difference in favor of the CAMERON is due to the superiority of
the design, accuracy of construction, great strength and simplicity of its few moving parts
and the care taken to distribute the strain, so as to protect them.

Look over the construction of
a CAMERON PUMP and you will

This is the Cameron Regular Piston Type Boiier
‘

better

understand

these

Feed Pattern.

notable

Catalog, Edition "F," gives de

sired information, other data furnished on request.

characteristics.

A. S. CAMERON

CAMERON

STEAM PUMP

. ...-3......"

. .srzrr2 4‘ No_

'

iruen.s.\cAMr:n0N
STEAM FUN, WOIKI

I I: 23'? s? arr

Foot ,of East 23d Street

New York.

"1"”0 (A
'

'

'

W

,.

(hf-ii

l MORRIS MACHINE WORKS I ine Emerson Pump
Baldwinsvillc, New York, U. S. A.

Will PUIVIP For You Where
No Other Pump wrrr PurvrP.
FOR 39 YEARS

No foundation, shafting, pul
leys or belting are required with
the Emerson Steam Pump, and
the operation is wholly without
"slip" or lost motion. As the
water does not come in contact
with working parts, gritty or
muddy water can be handled in
any quantity without danger of
damage. It pumps a stream
continuously and noislessly.

We Have Built

Centrifugal
Pumps
‘
-.."

For All Purposes—
Dredging, Wrecking
and Circulating.

The weight and space re
quired are less than any pump
of same capacity built. Can be
easily and quickly installed at a
surprisingly low cost.
Tell us your pumping require
ments and we will tell you how
the Emerson has served in a similar capacity.
Our catalog H tells all. Write for it.

We also build single and compound

MARINE ENGINES
From 5 to too h. p. We have been, are now and intend
to remain IN THE LEAD. Send for Catalogue.

THE EMERSON STEAM PUMP CO.
Oﬂice and Works:

NEW YORK OFFICE
ALEXANDRIA. VA.. U. S. A.
39-41 Cortlandt Street
Henion & Hubbell, Agents, 61-69 North jeﬂerson Street, Chicago.

Do yau know that the Emerson Quick crawling strainer

Harris Pump & Supply Co., Pittsburgh, Pa.
i

and Foot valve will pay for itself if used but once7~
It is really self-cleaning. Details?
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SWHBERIS-IWS

The “Standard” Motors
20 FRAMES

from 15 H. P. down— Motors suitable for over 90 per cent of all
classes of work for which motors can be used, and each frame,
from the smallest to the largest, designed with extreme care and
built in a factory lacking nothing of complete facilities for mak
ing the best possible motors.
Every customer receives prompt delivery, fair prices. ancient

and durable motors, satisfaction — where will your
money buy more ‘I

THE ROBBINS & MYERS COMP

, ““’Z§ﬁ§°q¥'1‘§r¥f’f>'§io,u. s. i.

4

l

sold under the BBOADBST
n 3,, 0". TYPE it 8 !! llYNiMﬂS Alli] MUTURS are
awn“...
....mo...
OAPAOI'I'Y and LOW TBMFBRATURB RISK ever made by ANY COMPANY.

Branch”

St. Louis Agta.
Pan Bloc. 8. k A. 00.

PH l LA'

Pittsburg Agts.

BOSTON

H. H. Posse,

C H ICAGO

Park Building.

Gtuzmu. Orrlc: AND Worms, GARWOOD, NJ.

New YORK Orncz, 149 Bnoaowav

9’22 HUSTON PATENT

BOILER BRACE.

Speciiy these Braces when ordering your Boiler.
Stronger, surf"- end Lighter than Iron.

H UITON "I PROVE D.

HUSTON STANDARD.

In reeeed .f‘t.333
umpmm
‘Branch one“: Philadelphia._Baltimore. New Yorlr. Boston, N. Orleans.

gioece oi beatﬂange

Agencielz CHAS. NEBLETT Cincinnati; A. M. Cas'rus it Co., Chicago;

tier Steel.

J. F. Conna'r'r, Cleveland.

LU KENS IRON AND STEEL CO.,

NO WELDS

Triumph
for lighting
Generators.
and power service are
li- ""‘
‘

. _

'

'

t
'

types.

Efﬁcient,

durable,and honest
clear through. We
welcome the most
rigid inquiry and
inspection.

‘

.

'

. '5

TRANSMISSIONS

andindirect-connected
Made
both the belted
‘

.

,

r .7

'

Main 061080111! Works, COATISVILLII, Pl.

M U 5 T I N C LU D IL
Northern Apparatus

to second

economies secured by electric mo
tor drive with the characteristic
ease. convenience and economy of
application of Northern Machines.
They are easily cared for, and have

long, useful life.
Lzaﬂet No. 8125.

. _,.__.

,,.:7 1

'

l

Bulletins “EP
221m
24-"
m on request.

' - ,

NORTHERN ELECTRICAL
MANUFACTURING co.

200 K. W. Direct Connected Generator.
gmzggri giggtgi‘fiﬁisn;

Triumph Electrlc Company

Branches in all large cities.

Main Ofﬁce and Work I: Clnclnnltl. Ohio. US A.

JANTZ 8c LEIST ELECTRIC Co.,

ENGINEERS

.5233:S'il°§.,‘i2?.p;§éfiféﬁffﬁg
1
2:33;;?.?:..::.:i?:::.§‘:‘3222::
densation in steam pipe. We show
a Northern Spherical Motor driving

MANUFACTURERS

MADISON. WIS., U. 8. A.

Goulds Triplex Pump.

(569)

““ M“ir§°°°“m§$2;"i3221”§°u‘33
PATENTS aerzra....i...........o.......
Shepherd Q Pea-kee, Patent Lawyers. 104 Revenue Bldg" Wuhlngton, D. 0.
"During the past 10 years Mr. Shepherd, 0! Shepherd A: Parker.
has obtained ior us a great many important put em; We have no
hesitation in heartily recommending him to anyone having need
or the services of a patent attorney."—Hallwood Cash Rog Co.

Manufacturers of

Mr. Parker. Nov. 1, '08,
resigned his position I.
an examiner in U. S. Pal
Oﬂice to enter this ﬁrm.

A COMMUTTOR NECESSITY
,

amass

,

7
n i '

.._.

1.

'

.

.
,

‘

The onl article that will PREVENT
SPARKI G. Will keep the comma

\

\ﬂ
'

,

-ll;ltili'-I.YII-I.I'l 1!_

5 Cents Per Stick. $5 Per Dozen.
l.' } 7

S

'

*

‘

and D

CINCINNATI, OHIO, u. s. A.

£33303“? "1;" 3,1111! 108883: if? crem

Upon reoeiptﬁgtigggltlsa'gkwm
send you For sale %glmﬂ53;gl;m “aggro: ie r.
i '

N

‘ K. McLennan 8:. Co.,
AME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

I I

miorin good condition and PREVENT
CUTTIK G.
ABSOLUTELY WILLNOT GUI
TH E B RUSH IS.

ADDRESS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

M

Sole Mnnnmmrem.

300m “1' 130 Dearborn Stream

CHICAGO.
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Sturtevant Horizontal

Centre-Crank Engines
are entirely enclosed, provided with watershed partitions, equipped
with forced lubrication and absolutely free from the throwing of oil.
Removable plates on the sides of the frame, and handholes with oil
tight covers in the crank case, provide easy access to the reciprocating
parts. Large wearing surfaces are provided throughout; the main
bearing and those for crank pin and valve slide being babbitted with
Sturtevant White Metal. The crank-shaft is forged in a single piece
with extra large pin and with balancing discs shrunk on. A Rites
governor regulates the speed.
'

B. F. STURTEVANT (30., B
General Oﬂices and Works, Hyde Park, Mass.

New York.

Philadelphia.

Chicago. _

Designers and Builders of Heating, Ventilating, Drying and Mechanical Draft Apparatus; Fans,
Blowers and Exhausters; Steam Engines, Electric Motors and Generating Sets; Fuel Econo
mixers; Forges, Exhaust Heads, Steam Traps, etc.
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The ROBB-MUMFORD BOILER is internally
ﬁred and no heat is wasted by radiation as in
an externally ﬁred boiler.
The furnace is long and of large diameter,
with greatest height at the back, giving good

I

combustion.

I

The boiler has a sheet steel case, lined with

~ ;

in ._ ‘

,

' 94’s}
R OUR’ *1};
800K57.1113“
STEAM'
. \ur
V

. ‘
‘
193$“

aluvcnmm.
Mil 'I'Vlli'll I1.

A.

v'O'ILERS‘ ‘

,*

- uvo~l u
~. . AND
u"
7 H,
“an
nur- mulcn
‘IlvlnlA-Anlll
v'Y _ I- (l ‘77
. H 4 l _.'
' .
_-,- ‘ ILIL“
VARA.(UBA
- ll MIMI

, _
The ong'MI °f the An'Flange'Steel Type
of Constructon.

Made only by the

“EINE SAFETY BmhER CD.

asbestos, and there is no expensive brick setting

4z| 0|_|VE 5T, 5T, LOU|5,Mn.

to keep in repair.

ROBB-MUMFORD BOILER C0.
Successors to EDWARD KENDALL & s0“

.

168 Main Street, CAMBRIDGE, MASS.
INCREASE
J. G. ROBERTSON, Agent, Room 1406,11 Broudway. New York.

DECREASE

Boiler Capacity.

C031 and Feed-Water Bills

Manufacturing Proﬁts.

Cost of Operation.

POWER SPECIALTY CO., 111 Broadway, NEW YORK
Fire and
Water Tube Boilers.
ASKEstablished
FOR CATALOG
1865- T

Vertical Water Tube

E. KEELER CO.,

BOILERS

WILLIAMSPORT. PA.

Built by WICKES BROS.,

New York

Philadelphia

Wilkesbarre

Pittsburg

Chicago

San Francisco

SAGINAW, HIGH.
Branch Ofﬁces all
NEW YORK.

95-97 Liberty 5t.~
BOSTON,

922 Board or
Trade Building.

PLElESP“?' .
.

4

Unaxcolled

.

~

- ""'

°l‘. mum"!

,. ,_'

eﬂiclenc and
durabilizy.

‘

Thirty who!

Fee a"

THOROUGH INSPECTIONS
and insurance
inst loss or damage to
property and 065 of life and injury

cap be cleaned.

'0 persons caused by

:ggdpawggg

STEAM BOILER EXPLOSIONS.

thm‘lﬂh I Bill819 hand hole!

J. M. Alla . Preaidont' Wm. 13. Frank1m. v.ee Prgaldent; F. 13'. Allen. 2d Vice

A 3 re a te r
a to a m a n d
water capacity
tbnn any other

President; J. B. Pierce. Secretary" L- Brninerd,Treaaurer; LF. Mlddlebrook,
Assistant Secretary.

A' v' R’

cmoaoo.
1214
Marquette Bldg.
DENVER.

Colorado

agape
'
“‘21”
Send im
CEMOQM

.

iler.
There are no
joint-s exposed

“2:21:
toth ﬁr351
water eater.
Send for do
scriptive cata
logne.

plL7“TR'AVEEL-INI‘GEEHA'N.G

AUTOMATI

SELF C

GREEN

ANING

MOSHER WATER TUBE BOILER CO.,
Kiri!
.

ii,

11

ll

11

u

11

11

ll

No. 1 Broadway. NEW YORK.
1111

n

11

‘1!

liﬁ'i 7317.

'i

\ HIGH GRADE BOIL

ﬂ a-"wiesarrgr.
v'3

5-

- ABOVE THE TEST'JH

a Sen

-"i

v

{6r vq/uab/e ca far/0.9115?! \

IlnlLllllnunuuﬁ

8M0 BLESS
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McCLAVE’S I M P ROVED GRATE
In Combination with McClave’s

ImprovedArgzgid Blower
Forms the most complete system for burning all kinds of an
thracite and bituminous fuel, such as rice, bird’s-eye, buck
wheat, slack, screenings, duff, coke breeze, etc., etc., while the

grate alone is unequaled for burning the large sizes of either
variety of coal by natural draught. This construction will
bear the closest inspection and expert investigation.

*2—

.‘l

HOOLAVB'B IIPBOVED (IRATE. Rear half shows grate in normal positin

Its Use will Prove Every Claim Made for It.

@81 McClave’s Arg'and Blower.
It furnishes a large volume of air with a small amount of steam. The air
and steam are thoroughly mixed in the shell of the blower before the blast
is delivered into the ash pit. It makes very little noise in operation.
For Full Particulars lead for Illustrated Descriptive Catalogue "G."

McClave-Broohs Co..
Scranton, Penna.
1126 Honsdnocl: Block. CHICAGO.

BRANCH OFFICE! i

707 New England Building, CLEVELAND.
l 811 Bessemer Building, PITTSBURGH.

Bring Your Coal
Traveling men make money carrying side lines.

Pile Within

Speaking Distance

There is a Side Line for Engineers

of Your
Furnace Doors

one through which they can increase their
earnings from 20 to 40 per cent. If you

by using this charging oer

want a little ready cash write
Engineer

Publishing

Co.,

to The

355

It pays for itself in no time by saving time and labor for the man
who shovels the coal.
The convenient height and the hinged sides enable you to handle
more coal in less time and with greater ease than has heretofore been
possible.
.
Made with either ﬂat wheels for paving or ground, or wrth ﬂanged
wheels where track is required. Send for details and prices.

Dear~

born St., Chicago, and learn full particulars

about the proposal which they have to offer.

COMBINE PLEASURE AND PROFIT.

UNION [RON WORKS, Hoboken, N .J., U.S.A.

Circulate

.b,.rznnu'ft'n Cl?

FIRE BRICK
0
O
O
O
OO
00
OO

Your Boiler
water

Boiler Door
Arch and

and Gain

1

'u

Heat Units

\‘m
\\'r\
1‘.=x

Jambs
66¢ EQUILIBRIUM CIRCULATOR
creates automatically, a constant circulation as long as the boiler is fed, and
keepe_the water at a high, even temperature, thereby increasing steaming
capacity to a remarkable degree. It's use entirely eliminates the possibility
of foaming or pitting. Sand for descriptive booktet.

H. Bloomsburg 8: Co.,

Write for Catalogue and Prices.

l

425 N . C.

St
t,
gALlihotig,
MD, l

Springﬁeld Boiler Works, Western Agents. Springﬁeld. Ill.

r

PRESBREY FIRE BRICK WORKS,
TAUNTON, mass.
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ABOLlSH THE SMOKE NUISANCE
u :.
‘ Wilkinson
.

By the Use of the

’

‘

‘ "We
ar-x-W
“are;
a.v... v

Automatic
Stoker,
Write for

Descriptive
Literature

'WILKINSON
MFG. (:0.
Bridgeport,
Montgomery County,
Pennsylvania, U. S. A.

‘~_.--—-__

‘ MORRISON Protector Flre Fronts
_

-

and DOORS
For Land and Marine Boilers
SEND FOR CIRCULAR.

The Gonlinenlal Iron Works,
.

Near 10th and 23d Street Ferries. West
and Calyor Streets.

N E w Y Q R K.

, ' g

Borough of Brooklyn.

"RnNnn
. ‘L: wall I vl'llllll'lllllll

"Rout": moo.
culOAGO‘

all nnnnnnnnn nan“ llWnrilnllﬂzilnn
1
-, ..
I

I'll 'inni'

l l l ’ W» ll H:l
l
l

v- " '" “l llilnilnlllnll

10 to 20%

20 to 40%

In Fuel

More J‘team

Designed for
High or Low
Pressure.

Prevents Expan
sion and
Contraction
of Boilers.

Natural
or Mechanical
Draft.

Send for ca‘alog

Many other
Advantages.

THE GREEN FUEL ECONOMIZER CO. MATTEAWANNM
SOLE

MANUFACTURERS

IN

THE

U4$.A.

-

Swansea 15, :905.
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“STEEL ESAHDFIRE
MIXTURE“.
BUX BLOCKS

BOILER DOOR ARE
PATENT
CUMBUSIIUH
BACli a'

MAHUF'D BY

MCLEDD B
INQUIRIES SDLICITED

TROY NY. LISA.

can m». 1" ( wt- or.
(MI can-0H "w't w

77;?” //

A //l

/ ///

CHAIN CRATE STOKER

////%

% //

unnv

///

///.

A device which has proven itself a necessity in the most

modern, economical and eﬂicient power houses.

Simple

and durable construction make it practically free from

repairs and the automatic method of stoking insures a
great saving in labor and fuel and the elimination of
the smoke nuisance to the greatest extent known.

Add 70% reduction in labor expense to 15% higher
efﬁciency and you at once realize the advantage to be
gained by installing the Mansﬁeld Chain Grate Stoker.
Send for catalogue.

THE AULTMAN & TAYLOR MACHINERY COMPANY

Murphy Automatic Smokeless Furnace
If on want to burn cheap coal and get the results usually ob‘
tained mm the best of grades
INSTALL THE MURPHY FURNACE.
If you want to rid yourself of the smoke nuisance and make use
of the heat that ordinarily goes up the ﬁnes
INSTALL THE MURPHY FURNACE.
It automatically and continuously removes ash and clinker so
that ﬁre is always kept clean.
Can be installed under any type of ﬁre tube or water tube boiler.
Send for details.

MURPHY

IRON

Detroit.

and

Michigan

WORKS

Walker-ville, Ontario.

MANSFIELD, OHIO
Builders of the Famous Cahall Boilers and Superheaters

NEW YORK
PIT'I‘BBU 8G
ST. PAUL

BRANCHES:
CHICAGO
CLEVELAND
BOSTON

PHILADELPHIA
CINCINNATI
TORONTO. CAN.
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GAS. GASOLINE, KEROSENE & DISTILLATE
ENGI N ES 21.91?”
ls,
for Stationpry,PortableElecti-ic Lighting, Pumping and Hoisting Purposes.

‘

.

Carborundum Grinding

'

Wheels enable a man

BEND FOR LARGE CATALOGUE

MODEL GAS ENGINE WORKS

to do more work in a day.
Increase the productive

Look Box 2002, Auburn, Ind.
New York Oﬂice 13-21 Produce Exchange.

2
(

'
..

cm»

Philadelphia Ofiice, sao Perry Building.

"sw‘ﬂe

ltenm Turbine Dynamo D. 0., 110 B P.

7

ness of labor—hence are

Steam Turbine Motors

by far the most economi

Steam Turbine Dynamos

‘ ‘J A60 850 N ' '

Steam Turbine Blowers

GAS & GASOLINE ENGINES

Steam Turbine

smaoo 11.2. Manufactured by

Centrifugal Pumps

Jacobson Machine Mfg. Co.,

Electro-Motor Centrifu-

WARREN' PA'

cal grinding wheel.
Thgy also ,cut_sm00ther and

deaner—ﬁmsmng the work

‘
gal Pumps

better—and—they last more
days before wearing out—

sann non carmcua.

Gas and Gasoline Ell IIIGS

Faster Wk

nsrnaslrx-r/l'rlvns =
D‘Ollei‘ Engineering Co.,New YorkCliy,Phllodelphll Pa.
Chas. Garrison,
Boston, an.
The'l‘urhlne Engineering Co.,NewYorkCity,Chlraxoulll.

:35: iill‘lif'égf WM.“ C°". iwrwnvliisbvrilro’rlﬂ

- grim,"- _ - _ - _ “91-min;

or.“ 0., M0" -

-

-

Pitt: “1'

Jnzlliuearﬂsndly I‘achiue Work
Kllbourne A Clark 00.,

-

a» r.
-

re.

9

Better work

and
Guaranteed.
From 2 toStrictly
15 hone power. Write
for Special
Catalogue "A."

hMfre work _m

k

WILLIAMSPORT GAS ENGINE co., Williamsport, Pa. w. .
.

.

' , Col:

a

-

f

Y°“ as

more C0l1

O

3

grinding wheel P—

Seattle, WIID.

De Laval Steam Turbine Co.,

,

W...........m....mm..-.l.

Gas, Gasoline, lierosene and Crude
Ull

also

Portable
mounted
on from
steel 2trucks.
toilQh. p.: Engines
standard
Engines
how h.4
p.. single cylinder; Duplex Engines from 60 to

“a... 10.1.... if)... ......
to know lmw Carborun—
'
dum [an “mm mane) r m
yourfarlory.

150 h. 1).; Special Electric Light Engines.

lle LaVergne Manhina to.

WRITE FOR PRICES.

St. Marys Machine Company

NEW YORK.

K479115118 Gas Engines

ST- MARYS- OHIO-

THE

Homsbv—Akmvd 0“ Engines. Remg-

CAR BORU NDUM com PANY

erating and 100 Making Machinery

Niagara Falls, N. Y.

Philadelphia Gear Works (he)
GEO. B. GRANT, Pres. and M. E.
7th and Cherry Sts., PHILADELPHIA, PA.
Worm Gears, hobbed teeth.
Bevel Gears. planed teeth,
Spur, Spiral and Internal Gears.
Gear Wheels and Gear Cutting of every description

'
Are You Gomg

East or W est?
Prepare for success at the bar, in
bulinele or public lilo, by mail, In

Economlcal

resellers:

theOIlOlllAl- $0.100

I

P

traveling on Detroit and Buﬁalo
Steamboat Co's“ new steamers
between Detrott and Buffalo.

""g‘;;f°°,"°',"u°:,f°"°°

The service is the best on fresh

mmeucsla‘..oemn,uun.

water.

The OLDS GASOLINE ENGINE
is used by the U. S. Government.
In sending out their last speciﬁcations for gasoline engines for West

Point, the war Depmmm required
them “to be OLDS ENGINES or
gusl.’ ' This speaks volumes for our
engines. It means they excel all
or the U. S. Government would not
demand them.
They are the horizontal type, 2 to
100 H. P., and are so simply and
perfectly made that it requires no
experience to run them, and
Rm Irs Practically

No

_

“i 5"“‘12'?’ 2 amgzlzeh‘: or'aw‘fdmg'o:
"2"
°
. ‘ "l‘ 1 P‘ ibld 52".] ) '
‘ “me as “l
‘2 lama“
3'"
e I
me mm =°°n°m1°al "nan 90"" ‘3“line
jackmade;
or dlrccroonnccwd
ﬁtted with eitherpump.
DumbOr, our general catalogue.

showing all sizes.
OLDS
GASOLmE Elem:
WORKS,

Lansing. Mich.

“89"”

czuq'o‘l'j“ czmaﬁ'd Bum:
gaging"
TWcium". 'M-

Send 2 cents for folder,

map. etc.
-

.

Address
A A SCHAN'TZ G P T Mgr
- r - - 'r

.

Please mention The Engineer when writing to Advertisers

MACHINERY BARGAINS
READY FOR DELIVERY

Detroit, Mich

Exposition
Fiver
VI.

22x42
16x42
13x?)
x '3 Rarig
Allis
r'illilhmlslautomailc
Irie- girder
heavy
as automatic
frame
duty Corliss
Corliss
engine
engine
engine
engine

100 H
125
H
gP
g Allis
gdﬂmﬁ
Baragwnnath
erryman
closed
opeli:heater
mas
hanger;m
closed
u heater
h anM r

'

o

12x12 Erle City automatic engine, class A 29x15x2-i Worthington duplex pump
lixlﬂ Atlas automatic engine
20x15x15 Worthin ton duplex pump
11x22 Buckeye automatic engine. class A
10x20 Cummer 4-vnlve automatic engine
8110
8x12 Payne
Atlas automatic
automaticengine
engine
8x 9Mclntnsh-Seymour nut'm‘ticengine

18x12x16 Hooker uplex pump
llxilxl2 Wheelerk 'l‘appan duplex pump
Nos.
10x6x10
8. 4.Deane
5, 6 and
duplex
7 Knowles
Dumppumps
Small duplex

'

limpe, all sizes and makes

12x20 Atlas plain slide valve engine

9x9 Clnyton

12x15 Duttnn plain slide-valve engine

9x9x12 \Vheelertir'l‘uppan aircolu preesor

10x12 Plain slide-valve engine
xeraca:
er ca Engines,
01 ers, 81111sizes
sizes and makes
54 in x 15 fl; tubular boiler
60 H P Wainwright Heater

From
'

.

To

lteti air compressor

10x10x10 Smith-Valle air compreeeor
x ' gi'el‘rbdrgrlllaig
m t - a e alliir
r compressor
compressor
7x 9 I) C S D Nelson Hoist.
7x10 D C S D Lidgerwood hoist

E. 0. WILLIAM , 6° s‘é‘ill‘e‘ilé"3f’l‘tsl_'.““

‘

.
Wrltg for Rate; and Folders,

Warren 1, Lynch,

Gen'l Pass. a Tkt. M

“"'°5¥§'151NA;'1;§°3§5“"
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DIESEL ENGINES
For Electric

Lighting and
Power Service

Close Regulation

Sinf" le

Tl'llﬂc

Guaranteed.

Cylinder

Cylinder

for

for
EICCLI‘IC
and Power

We make a specialty oi installing Electric Lighting Units.
are building 6 to 125 horsepower.

We

'
MeChamcal

The Bruce-Merinm-Ahhntt 60., 3.333;???"

Drive

THE WARREN GAS ENGINES
sgighlgiggzcimiﬁse

p

yH

.
'

power.

J "

OPERATING 0N CRUDE OR FUEL on. BY

I

GRADUAL, CONTINUOUS COM
' ' '1“

~

BUSTION

No Ignitcrs.

No Explosions.

DDUBLE CYLINDERS

25:0500 actual
horse power.

GUARANTEED fuel consumption IN THE HANDS

Awarded Gold Medal
at Pan-American,

OF THE PURCHASER:

STRU‘EgE'l-lsS-CO

From {5 - X pint p. B. H. P. hour on variable load,

“unit”. I“. -

ranging from quarter to full.

NEW YORK:
For further iniormation address,

28 CORTLANDT ST.
Large sizes in success
ful operation driving

m WW

Amerloan Dlesel Englne Company

dynamos for lighting

Inquiries solicited for large units to operate with natural. Illuminating or producer gas.

I I

Broadway,

N

J

WALRATH GAS AND
GASOLINE ENGINES

“WAYNE GAS ENGINE

being of the vertical type are
well balanced and made with
1. 2 or 8 cylinders with throt-

"mime"!
2:53:23:
made.

tling governor, are especially
designed for private or municipal lighting and pumping
atations or power purposes in
_
general.
Mechanically de-

It is bum
with econ
omy. dura
bun, and
eiiiciency
in view,

signed and construction of
.
_
the highest
standard.
Il interested send for

alnd it moi;
tthe
ian“Deﬂation
mee
of the makers and

ast con

Catalogue E.

,
.
MZ-l'mette
Gas Engine
CO.
GhICIQO Hugh". 111.,
U. l. A.

the trade.

ManyEach
haveengine
been used
ior by
year!
without
the expenditure of _ one dollar i' or
repairs.
covered
a positive
guarantee.
Send for Catalogue.

The Fort Wayne Foundry & Machine Co..

Fort Wayne. Indiana.

WEBER G AS POWER
TNE EQUIVALENT DFZNATUIIAI. GAS
’ } a
It is what an engine costs to keep it running
that cuts the big ﬁgure and not the ﬁrst coat.

,1

r: H
. I":
d? _ -

‘

IN INDIVIDUAL PLANTS.
’lihat’a what lthe Weber Sno
$31 eﬁlsogglziaﬁ
gine means to the Power

apolis, Mind, writes: “In April, '02. we had 92
‘Olto’ engines running, all of which gave better

neer. An 0 paratua wMch
automatical y generalea a
Cheap Gas from Goal. to ta_lre
he place of Gasoline. City

satisfaction, cost less for repairs and consumed
much less fuel than any others we had tried.

Gasoline Engine.

The St. Anthony & Dakota Elevator Co.. Minne

Gas and other more 0

naive

fuels in the ordinary

an and

During the season of 1902 we bought 33 more

‘Ottos' and now have 127 of them." A splendid
teetimonial to the merits of the "Otto" from
people who have tried many others.

DNE PDUND DF GOAL TD TNE
NDIISEPDVIEII NDUR
Hi heat award at St. Louis
air.

Sizes 7 to 3(1) h. p.

For Hoists. Mills. Electric Light and all Power Purposes.

Dill] 6A5 ENGINE WURK5,Phila.Pa.
STANDARD OF THE WORLD

WEBER GASJLGASOLINE ENGINE CO.
P. 0. BOX 323, KANSAS CITY, MO.
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FRICK COMPANY

THE WILLIAM TOD CO.,

Established I858

ECLIPSE COR LISS ENGIN ES

Corliss and-High Speed
Automatic
Engines

Simple, Condensing and Compound.
Send for Fully Descrzlttz'w Illustralea' Catalogue.

Ice Making Machinery.
Refrigerating Machinery.
FRICK $MPANY,

for electrical and all power purposes.

Englnara,

Youngstown, Ohio.
Waynesboro, Franklin County,
>~ n.

NEW YORK OFFICE.

AGENT:

Pa., U. S. A.

I'...’

-

-

BIRMINGHAM, ALA., The Rust Engineering Co.

Taylor Building, 39 Cortlandt Street.

-

THE BALL ENGINE CO.
ERIEI PENNA.
WITH 2:; vnans SUCCESSFUL
EXPERIENCE.
WITH oven 500.000 HORSE
POWER lN ACTUAL us:
THISRECORDAGUARANTEEOFTHE
QUALITYOFOURWORK. HORIZON
TAL, VERTICAL. SIMPLE. TANDEM,
cnoss COMPOUND. conuss on
AUTOMATIC STEAM ENGINES.

' THE REEVES SIMPLE ENGINES
Combine Simplicity. Economy and Efficiency in '
the highestd
. Sand for resul tsof Test made
by Professor arpenter. at Cornell University.

THE REEVES ENGINE OO.
85 Liberty Street, New York
Philadelphia—2220 Land Title Building.
Chicago —- 805 Ellsworth Building.

IDEAL ENGINES
That is why we give great attention

Perfection in High Speed Engine Design.

to small details in building our

,

A. L. IDE an SON-s,
Original and Solo M anulncturera. Principd

_ ‘

Boilers, Engines,

Ofﬁce and Factory.

SPRINGFIELD, ILLINOIS.
NEW YORK. Bowling Green Building,
11 Broadway.

Heaters & Tanks

CHICAGO, 1204 Marquette Building.

THE BROWNELL CO.,

-

DAYTON. OHIO.

SALES

Providence Engineering Works,

I894
I899
I905

PROVIDENCE, R. I.
‘IUILerna or

RICE & SARliENT AIIII IMPROVED GREENE EIIliIIIES.

ENGINES and BOILERS
The Hoieton. Stanwood

& Gamble Company.

American Licensees nnder Schmidt Patent for the Manufacture of Superheaters
and Engines for Highly Superheated Steam.
NEW VORK OFFICE.
42 BROADWAY.

l
I

CINCINNATI, OHIO.

MANUFACTURING CO.

The Grifﬁth & Wedge Co.,

>- 910 Clinton St.,MilwaukeqWis.

ESTABLISHED 1840.
Zanesvlllo, Ohio, 0. 8. A.
Manufacturers of

_-'

THE IIIIIII BURLISS EIIlilIIE

0

Corliss
Engines,
Boilers and

Pumps.
Iltginnd ting
l'iilel’l
Machinery.

and Hoisting Engines.

Hartford EngineWorks
HARTFORD. c0NN.

,i
'

I.1
"

Builders IMPROVED "narronn
0! the aucKEVE sue-lute
Simple. Compound and Condensing En-

‘

~'

nee. Buyan IMPROVED HARTFORD ‘

.
.. ,

I, "

mNGlNnlgand
SdAVlll MONEiY. We have
e pa ms. raw rigs an records 0!

"

Black Diamond

' \1‘~' ~
Y -

.

.

v -‘

, ,

'9' "—
‘
e. .
“
can
the late
tarnish
Hartford
all nor-ta
Engineering
at short notice.
Co., and AI7...
line of smaller parts of rem
re {or. both "Hart
ford" and "Buckeye" Engines kept continually on hand. WE ALS have
patterns and special tools of the late E. B. Judd Co., who buiitthe Woodmﬂ A:

FILES AND RASPS

urchased the
ach Engine.

$53.23. ENGI N E5

"We
Perfect
Always.
For Sale
Everywhere

Copy of Catalogue
sent free to any

interested ﬁle user
upon application.

of 10 to 50 h. ‘p.. with ﬁnest Governing System.
and will guarantee best possible regulation. with
highest economy in steam. Also BUILD PLAIN
SLIDE VALVE ENGINES and

BOILERS FROIVI 3 H. P. UP
Pamphlet! with full information, by stating
wants and addressing

JAMES LEFFEL 8:. CO.,

aox I21, srnmcnrt, one, u. S.A.

G. & H. BARNETT CO.
Black Diamond File Works

Philadelphia, Pa.

I
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rSIIlllliWARKIIllllilliiYﬂMAIHIIIEII].
ST U RT EVAN T
PHILADELPHIA. PA.

L

_

I g

)_

Gegzzzting

SUIE BUILDERS OF THE

3t0250k.w.
Send for Bulletin 63.

IﬂRIIIl'IIIIIIIIiINI

(See ad. on Page 91)

B. F. Sturtevant C0.

IDIPIED II] EIERY IIISS If SERVICE

General Ofﬁce and Works

“ ‘

'
L

.

BLIIWIIIG ENGINES
WEISS [IIIIIIIIISIIIIi PIANIS

MANUFACTURING
BUFFALO, N. Y.

o

Hyde Park, Maps.
New York
Philadelphia

Chicago
Londo
4‘27

ENG| N Es High Speed and cons?"
Manufactured

by

Waieriovm
Engine
Company
WATERTOWN,
II. Y.
We also
Manufacture

This represents our CENTERVCRANK ENGINE for direct or
belt connection—self oiling—enclosed—self contained—eats of ac
cess. “I: build HEAVY DUTY ENGINES up to 800 H. .; also
control the patents and patterns for Rice Automatic Engines.

THE BUCKEY

BOILERS
CIRCULARB UPON REQUEST.
New York Oﬂico, 39 Cortlandt Street.
Philadelphia OfﬁceI 880 Perry Building.

Boston Oﬂice, 141 Milk Street.
Chicago Ofﬁce, 607 Fisher Building.

HEAVY
DUTY

HORIZONTAL AND VERTICAL,
ATLAs Euomas

Condensing and Non-Condensing. Simple and Compound ENGINES.

have attained so
high a position

in the eyes of
steam power us
ers are attract?

.

ively and con
" cisely coverodin
our newly issued
Catalog No. 124.
Itishandsomely
jIiIIustrated, and

' -'
. .

>

is well worth
4; your most care
) ful perusal and

'

study. Apostal
request will
bring you a copy.
Write today.

BUCKEYE ENGINE co. 120 Franklin St. Salem. out...

ATLAS ENGINE WORKS, Indianapolis

$55.

I WE MAKE as ENGINE
that Is
my to

get at,

Twin City Corliss Engines
ANY STYLE—SIMPLE on COMPOUND.
PUMPING ENGINES, AIR COMPRESSORS,

though it be en
It can

'\

be quickly and

,

closed.

_

Elevating.

accurately ad

Conveying and
Power Transmission

justed. It is

Machinery,

made for a. par
ticular purpose

Heavy Castings,
Compressors.
Condensers.

-—i. e., to give
satisfaction.

STEEL STRUCTURES.

CHANDLER Q. TAYLOR CO”
Indianapolis, Ind.I U. 8. A.

Minneapolis Steel and Machinery Company,
MINNEAPOLIS, MINN.
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T=h¢ Ball & W0

0.

AUTOMATIC CUT OFF

ENGINES
Unnxcanum ECONOMY.

SUPERB REGULATION.

Correct Distribution of Steam.
Moderately Hi b Relative Speed.
Simplicity and ‘ilence in Operation.

Whitehall Building, l7 Battery Place.
Was-rum: OFFICE:

NEW YORK. U. S. A.

Room 401 Fisher Building,

.

CHICAGO, ILL.

Brown’s Dictionary. No. 2
ECONOMICAL, a. Managing, with frugality and
judiciousness the expenditure of money, or
steam, the same thing.
Always used with
the word Brown, thus: The New Brown,
the most economical engine on the market.
Is applied particularly to that engine
for, due to its general design, valve
gear and form of valves results are se

cured which have proven it to be, in
truth, the most economical.

A few

minutes with Catalog No. 3 tells why.

C. H. BROWN

G. CO.,

Fitchburg, Mall.
U. s. A.

Get your Engineer’s Opinion and you'll install

THE SHEPHER
It will save you money.
It will save hlm work.
We build a type suitable for any requirement, single and multiple valve,
condensing and con-condensing, simple and compound.
Send for description.

Shepherd Engineering 00., Franklin, Penna.

Southern Engine
AND

Boiler Works
JACKSON, TENNESSEE
Manufacturers of

Southern Heavy Duty
Co'rliss Engines
We also manufacture Slide Valve Engines
and Boilers. Write for new catalogues.

SEPTEMBER 15, 1905.
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Brown Corliss Engine 60.,
CORLISS, WIS.

PURCHASERS MAY PREVENT
BEST RESULTS.-15

mm. at Brown Burliss Heavy Duty Engines,

FLEMING

BLOWING ENGINES, ROLLING MILL ENGINES,
COMPRESSORS and the

HARRISBURG

WISCONSIN, a specially

designed high speed engine

ENGINES

LEMING 4-Valve (Corliss) Engines I
may be new to many engineers, but ,
are far from new to ourselves. They ,
are built ior hard work and highest et
ficiency, and it must be known also that *
they.are built for speed and pressure.
URCHASERS frequently stand di
rectly in opposition to their object
by restriction in these matters. Our
policy, we repeat, is in the purchaser’s
interest. Our advice is to practice your
conservatism in paying for quality, and
insist upon the maker producmg results.
Neither durability nor best economy can
possibly be realized at prices less than
that which such machine should cost.
The obscurity comes from t e "bug-bear"
of saving (i) in ﬁrst cost.

speeds up to 150 revolutions per minute, in both

obtained, together with a grade of con

struction which renders their durability
at better speeds an established tact.

vertical and horizontal types.
BRANCH OFFICES
lN ALL

AGENCIES.
\

PRINCIPAL CITIE.

New York, 85 Liberty St., Wm. Gibbs Batu;

HARRISBURG
WORKS

FOUNDRY
AND MACHINE

Philadelphia. Pa., Real Estate Trust Bldg, Wm. Gibbs Bnin;

Boston. Mass. 812 Exchange Bldg., Brown Corliss Engine 00.

Harrisburg, Pa., U, S. A.

Cleveland, Ohio, New England Bldg., Chas. 3. Stamp a 00.

evil”.

V LCOMING’ ENGINE;
CENTRE.

"

WORKS,

“.1.

a.

l‘nlt.

Another
Ice Machine
Broken
Down—

MHTTHROUGHTHE ' VALLEY IRQN
‘

'a?
I"
1

BUILDERS.
WILLIAMSPORT
PENNA.,
U. S.A.

suction-valve stem
broke; valve got into the
cylinder; the compressor
broke this time.

I Last time it was only

Are the Standard
of Excellence
The many superior and
distinctive features of the
York lee Making and Re
frigerating Machines have
given them an enviable po
sition. They stand ﬁrst in
the estimation of experi
enced users of this class
of machinery. They are
simple in design, yet re
markably strong and dur
able. Maximum eﬂiciency
is attained with minimum
detail.
The York Standard Machine. illustrated above. is of the single-acting type
with vertical compressors.
We have had years of experience in manufacturing and Installing ice
Making and Refrigerating Machinery. All this experience we place at your
disposal. Send for our booklet 5.

‘
f:

UR construction is unquestionably
of the highest grade. No hair- i
splitting or ambiguity, but abso- ‘7
lutely the best. The success of these
engines lies in the superior efﬁciencies

Built in all sizes, from 100 h. p. up to 10,000 b. p., and all

Pittsburg. Pl... 832 l’rick Bldg., H. R. Cornelius;

j
'

the cylinder head.
Neither would have happened had it been
ﬁtted with UNDERWOOD’S SAFETY AMMONIA
SUCTION VALVE.
Send Size and Make of your Ice Machine
and get particulars.

H. B. Underwood 8: Co.
General Machinists
1025 Hamilton Street

PHILADELPHIA

YORK MFG. CO., YORK, PA.
1
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American-Ball CENSISI‘... Engine
and Direct Connected Generator

SAVES 25%
American Engines lead in the markets of the world, and the

AMERICAN-BALL DUPLEX COMPOUND ENGINE is at the nead.
It is a marvel of simplicity; requires no more ﬂoor space than a

simple engine, and it SAVES 25 PER CENT. or
THE FUEL without a condenser.
We Furnish Complete Plentl, consisting of
Engines, Generators and Motors—all of our own manufacture.

ANEIIIBAN ENGINE 00. 24 RarihnAv- Bound Brook, I. 1.
NEW YORK OFFICE, 95 Liberty Street.

PHOENIX IRON WORKS CQMPANY
BUILDERS OF

Automatic Cut-oﬂ' Engines
Also Boilers, Heaters,
Tanks and
Gas Condensers
General Ofﬁces and Works: Meadville, Pa.

The Monarch Corliss
Represents the LATEST and
BEST IDEAS in Engine Building
Heavy Duty
Girder Frame
Simple
Compound

Extra Heavy
Types
For Direct
Connected Work \\

THE M. N. STRAIT MFG. co.,

Baird Street,

\s‘

I

\

KANSAS CITY.

‘i‘

‘ '
Agencies in all large cities.

Why Buy the “FITCHBURG?”
Because every user of one
advises it.
All Styles and Sizes
from 1,500 horse power down.
We do not guarantee for economy what we
cannot back by actual test
Sendfar a copy of Catalogue No. 49.
H. J. Quantum,
E. H LUDIMAN & Co.I
1509 Fisher Building.
42 Broadway,
Chicago.
New York.

G. H. Comma
5(1) Mutual Life Bldg..
Philadelphia.

W. C. Trans,
Chattanooga,
Tenn.

-. -

_'

~

‘.

5mm“ 15' I9°5-
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ROBT. WETHERILL 8‘ CO.
INCORPORATED

l

CHESTER, PENNSYLVANIA

ORLISS ENGINES
¥
~—

BERRY SAFETY B o l L E R 3 POWER PLANTS
Extra Heavy Duty Harris Corliss Engine
NEW AND IMPROVED
The Latest and Best as regards Design and
Construction of Stationary Engines.
No Wrist Plates; Double Bccentrlcs: Heavy One-Piece
Frame; Dlec drank; Noiselees Vacuum Dean Pots;
Specially Arranged. Brown Patented Valve Gear

ing. with New and Improved Unhooking Devices.
No matter what the duty—no matter what the
power required—if you are going to purchase an
Engine you want the BEST. That means HARRIS

CORLISS. Built only by

Wm. A. Harris Steam Engine Co.
Providence, R. I.
Southern Manaﬁer, W. I. YOUNG, with ofﬁces
at reensboro, N. C.

SKINNER ENGINES
“ You are buying an engine but once, but
are paying for coal every day in the year."
Therefore, the best engine is not the
cheapest, but the one giving you the best
economy for the longest period of time.
The Skinner Valve is guaranteed steam
tight for ﬁve years, while others
We can give you some interesting infor
mation concerning the relationship between

the valve and the coal bin.

i

i" v

"i

a

ROLLINS
ENGINES
RE
Built for hard work and

plenty of it.

ROLLINS ENGINE 00.
NASHUA, N. H., U. S. A.

Skinner Engine Co., Erie, Pa., U. S. A.

‘04
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HIGH-GRADE ENGINES

ERIE CITY IRON WORKS,

WRITE 1’“ “m 1'“ “'“ma'

I450 East Ave., ERIE, PA.

. Owning and Operating

Our Products:
.

——

American

——

George H. Corliss
Engine Works,

&

George H. Corliss
Engines

‘

Providenae.

—

American Ordnance

Works,

——

Mf

Greene-Wheelock

g.

Engines

Co.

' Bridgeport'

__
‘

General Offices,

0rdnance

_

Greene-Wheelock

Corliss

Engirm Works,

Works

Diesel Engines

PROVIDENCE, R_ 1,

Sole builders for American Diesel

WM0651”.

Engine C0.

'

swims-1905.
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TheWarren Steam Turbine
Built in sizes from 100 k. w. to 5,000 k. w.
In the design and construction of these units we have

(Turbine Designed by E. c. Cnocxnn.)

accomplished the following
features, distinct from other
types:

Few parts, all of simple con
struction.

Small ﬂoor space required.
Multiple valve control, giv
ing perfect automatic speed
regulation without throttling.
Highest possible steam
economy through entire range
of load, as the steam con

sumption per hour per horse
power is practically the same

for all loads. _
The theory is right—the
construction is right—so write

for Bulletins.

THE WARREN STEAM TURBINE—ALTERNATOR.
We are now building two 750 k. w. (Darren Turblnolﬂltornator Sets for the United J‘talos
Government, Boston Navy Yard.

WARREN ELECTR|C MFG_ C0_sanousxv,o.,u.s.a.
0" "3‘ v
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BRANCH OFFICES:
Pl'l'l'SBURG—716 Empire Building.
NEW YORK—391i Cortlandt St.

ATLANTA, GA.—4o3 Equitable Building.
CHICAGO—ll27 Marquette Building.
SAN FRANCISCO, CAL—Chas. C. Moore 8: Co.

ST. LOUIS—r316 Chemical Building
CHARLOTTE, N. C.
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Worthington’s Printed Salesman
Give Him a Minute for Your Interests.

The New Model
Worthington
Boiler Feed Pump
_
--.wm~=
'n

I" “*EIGI
'
a W I

'-

‘

‘

_

‘

.

handles successfully the higher pres
sures demanded by modern practice.
The water end is constructed for work
mg pressures up to 175 pounds and is
tested to 400 pounds. This design has
been developed after two years continu
ous work, during which time numerous

drawings and patterns were made and
destroyed before a machine absolutely
satisfactory for the severest conditions

of modern practice was perfected.
Write for Bulletin W 117 E. Don’t fail to drop us a postal for interesting illustrated
book, “Pumping Machinery at St. Louis.” Sent free to those who mention this paper.

Henry R. Worthington, "4 Liberty $352.0... my,
197

The BLAKE Automatic Exhaust Relief Valve
IS INDISPENSABLE TO YOUR SAFETY.
It is the safety valve of the condensing plant since it protects the

apparatus against dangerous and possible rise in pressure in the condenser. But it has much more to do than a boiler safety valve; it must
remain absolutely tight even after long periods of either rest or active

use, as the least air leak will make a high vacuum impossible.

To meet

this requirementz—
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It should be simple in construction. The Blake has no outside working
parts, stuﬁing boxes, balancing weights or adjustments.
There must be no possibility of the valve getting out of alignment. The
Blake valve is not hinged, but opens and closes vertically, seating
evenly all around.
When in use the valve must not pound upon its seat at each exhaust,
which would injure both valve and seat and create air leaks.

The

Blake is provided with a dash pot, which prevents this entirely.

G

T1" 51"" "mum hum" 3m" "1"

The seat and valve facing must not be affected by heat, must remain true and not adhere. The Blake valve facing is of
a special rubber composition and the seat is of brass, and as all other rubbing surfaces are brass lined, there is no
possibility of the valve rusting and refusing to operate.
We build these valves with absolute water seals and gauge glass for steam turbine work, and with hydraulic lifting
devices and cataract cylinders for exhaust pipes above 20 inches in diameter. We build them for horizontal, inclined
and vertical pipes, and we also build back-pressure valves designed on the principles described above. There is no
automatic valve proposition we cannot handle. State your requirements and ask for Book B 87-E.

THE GEO. F. BLAKE MFG. CO., 116 Liberty St., New York

Sans.“ BER 15, 1905.
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Designers and Builders of

Modern

Prime

Power Plant
Weehawken
Terminal
New York Central
6: Hudson River

Movers

Steam Engines
R. R.

Gas Engines
Steam Turbines

Also Builders of

Engine Room.
Equipped with four Westing
house Corliss Cross Com
pound Engines.

The Roney Stoker

Many of the largest power plants
in the world are equipped through
out with WestinghouseApparatus

The Boiler Room
is equipped with Roney Me

chanical Swkem

Address nearest sales ofﬁce for particulars:
New York, to Bridge St.
Boston, 13! State St

Chicago, 17! La Salle St.
Cincinnati, nu Traction Bldg.

Pittsburg, Westinghouse Bldg.

Charlotte, N. C., 50. Tryon St.

Atlanta, Equitable Bldg.

Denver, 512 McPhee Bldg.

Philadelphia, Stephen Girard Bldg.

San Francisco, Hunt, Mirk & Co., 614 Mission St.

Westinghouse
Motors

Westinghouse
Steam Driven Air Compressors

The illustration
shows manner of
attaching com
pressor to boiler
of a hoisting en
gine. A convenient
and space saving
arrangement to r
supplying air for
pneumatic tools.
sand blast. paint
spraying. etc.. in

the

erection

of

steel structures,
also for railway
contractors in tun
other
nel and
work.

W stinghouse Induction Motor Driving DeLaval Centrifugal Pump.

Simple to maintain, easy to operate.
Can be controlled from any convenient
point near or distant.

We have an interesting cata
lggue.
Write for

The Westinghouse Air Brake Co.
The Air Brake Builders
General Ofﬁces:

Westinghouse Electric 8: Mfg. Co.
Sales Ofﬁces In all Large Cltles.

Pittsburg, Pa.

Z

Pittsburg, Pa.

Eastern Ofﬁce:

Western Ofﬁce:

111 Broadway. New York.

1545 Railway Exchange Building, Chicago.

Southwestern Ofﬁce: 1932 North Broadway. St. Louis.
For ﬁned-z Con-dun Westh‘hecse Co.. Ltd., Hmllton. Ontario.
For Canada:

Clnedlen Westlnghouse Co., Ltd., I'lsrnllton, Ontario.
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“ROOSEVELT”
PEARY’S
NORTH POLE BOAT
is equipped with
Dissect

STAYNIllllI VALVE
on account of

HIGH ECONOMY

a piece of

PALMETTO TWIST
PACKING
and you'll ﬁnd layer after layer of braided asbestos, and in the center a

being absolutely necessary to

REACH POLE
Let u: tell YOU about it

core of strands of twisted asbestos, all of which, both layers and core, is

thoroughly lubricated—graphited—specially prepared asbestos; prepared
in such a way that it won‘t grow hard, char nor burn. It will stand under
high temperatures and high pressure without losing its springiness or
elasticity. It will keep a tight Joint without binding, and it won't score or
scratch, no matter what the conditions imposed.

When you want a high pressure packing and want the best, go to your
dealer and say “PALMETTO.”

STAYMAN MFG. CO.
143 LIBERTY ST., NEW YORK CITY

Send for FREE sample of Palmetto Twist.

GREENE, TWEED & CO.,

17 Murray St., NEW YORK.

BUFFALO STEAM PUMP CO.
BUFFALO, N. Y., U. S. A.

5333555 iiefvﬂ PU M PS

G’he C. QC. Cooper CO.
MT. -VERNON. OHIO,

Every Type for Every Duty
Builders of High Grid. 1.

CORLISS ENGINES
FOR ALL POWER PURPOSES

Simplicity, Strength,
Few ‘Moving Parts,
Few Wearing Surfaces,
Proper Distribution of Metal.

BUl-TFALO “PUMPS

., 'fi #11
._

r

’

,"v.

Special Engines for Rolling Mill and Direct-Connected
Electric Service.
Brunch Omen-x g

I'J‘
Chicago Ofﬁce
54-60 8. Canal Street

NEW YORK. 1480 Bowling Green Bldg
PHILADELPHIA, 820 Drexel Building

ATLANTA. Candler Buildinz
NEW ORLEANS, 217-231 Gravier St.

BOSTON, 4H Weld Building

CHARLOTTE, N. C., O. A. Robbins
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