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THE ALTOONA SHOPS OF THE PENNSYLVANIA
RAILROAD.

VII.

(Continued from page. 320, Vol. LXX.)

The reader of; these articles has learned before he has rt ached

this one that no systematic arrangement of them or the subject

they embrace has been aimed at. They have merely been some-

what full reports made from notes of personal observation and

investigation. No introductory remarks are therefore needed for

the following description of

VULCANIZED GRAPHITE BEARINGS.

One of the novelties in the shops is the use of this material in

the bearings of connecting-rods and in engine-truck boxes.

Vulcanized graphite is substantially what is known as vulcanized

fiber impregnated with powdered graphite or plumbago. In ap-

plying it to bearings, a groove is planed in the brass longitudi-

nally to the journal. Thus in the bearings for a journal 5i inches

diameter, two grooves each 1 inch

wide and £ inch deep, were slotted

transversely in the bearing and longi-

tudinally to the axis of the journal.

These are made slightly dove-tailed so

as to hoJd the fiber in position. It is

made in sheets I inch thick, and it is

found that it wears better if the pieces

put into the journal are placed so that

the wear will come endwise to the

material or on its edge as it is made.
Two thicknesses of it are therefore

drawn into each groove from its end.
The report is that it wears much better than babbitt, and is in

every way more satisfactory.

For truck boxes the fiber is cut into strips 2 inches long by 1 $
inches wide and £ inch thick. These are placed as shown in Fig.

1 ,
which is an inverted plan of the bearing. Babbitt is then cast
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CAR SHOPS.

The general arrangement of the car shops of the Pennsylvania

Railroad at Altoona is shown in the plan which was published in

our June number. They are located along the main line of the

railroad, which runs in an easterly and westerly direction through

the city of Altoona, part of which is on the north and part on the

»outh side of the railroad. For the convenience and safety of foot

passengers a foot bridge has been built across the railroad and ex-

tending over the grounds occupied by the car shops. The view,

which was also published in the June number, was taken from

the bridge, and gives an idea of the appearance of the buildings

and grounds, but even the faithfulness of photography does not

show the scrupulous " good order " in which the buildings and

their surroundings are kept. Many of the parts of cars when
completed are piled outside of the shops, and the care and regu-

larity in which they are arranged can be compared only to that

which military men practice in arranging shot, guns and stores in

arsenals and fortresses.

The grounds of the shops here described are kept clean and

orderly and in the west end, when it was practicable, there was

an example of landscape gardening of no mean pretensions and

of very pleasing appearance. To show how far the spirit and

practice of order is carried, in entering near the office the visitor

may notice several cars for the reception of various waste prod-

ucts. One of them is for turnings, which was divided

into three compartments, each lettered distinctly one for iron

turnings, another cast-iron borings and a third steel turnings»

the purpose being to keep all them separate and thus increase

their value either for sale or re-use.

The first shop visited was the freight, repair and erecting shop,

which is an enormous round-house 433£ feet in diameter outside,

having an open space inside with a 100-foot turn-table in the

center. There are thirty-eight tracks or stalls with pits between

the rails, each track of sufficient length to be occupied by two

cars under construction or repair. There has been much criticism

of the adaptation of this plan of shop for the purpose for which

it is used. On inquiry of the foreman, Mr. Andrew Kipple, he

reports that his experience leads him to approve of the plan for a

car-repair or erecting shop, that it facilitates the handling of the

cars by a switching engine and the turn-table which is operated

by steam power, and that the radial position of the tracks on

which the work is done gives ample room on the outer portion of

the building, where the tracks diverge, for work benches, the

temporary storage of material, etc.

In these shops, as in all the others at Altoona, the system of

piece work is generally adopted, which was described in our De-

cember number.

Comparatively little new work is in progress in any of the de-

partments of the car works. An order for 75 refrigerator cars for

carrying dairy products was being executed at the time of our

visit. These are 36 feet long over the bodies, have Janney coup-

lers and air-brakes. The sides are filled with heavy hair felt,

covered with two layers of brown paper. Three furniture cars

are also in progress, which have very large bodies to give as

much storage-room as possible.

All the heavy parts of the cars are stored out of doors, but the

space occupied by two tracks is devoted to the smaller parts, and
those which would be injured by the weather. The material for

each job is selected and loaded on cars or trucks run on the turn-

table and then delivered to the track on which the job for which
the material is intended is in progress.

Some idea of the amount of the car-repair work done in Al-

toona may be formed when it is said that at the present dull

times about 300 cars are repaired daily. Those needing only

slight repairs are overhauled in the new yards east of the car

works, which is a sort of immense temporary hospital for invalid

rolling stock.
TRUCK SHOPS.

A shop which, compared with some of the others is small, being

only 85 by 87 feet, is devoted exclusively to the assembling and
erection of car trucks. The building is isolated, and is thus ad-

mirably lighted on all sides. The axles used here are turned and

the wheels are bored in another shop. Most of the other machine

work is, however, done in the building here described. The stand-

ard freight truck used by the Pennsylvania Railroad is of the

" diamond" pattern with channel-bar transoms. The holes in the

arch bars for the truck sides, are drilled by two multiple drills

each with eight spindles and another double drill bores the holes

in the spring seats. A somewhat unusual machine, built by Wm.
Sellers & Co., is used for drilling the flanges of the channel bars.

The 18 spindles and drills of this machine work horizontally, in

two rows, opposite to each other. The channel bar is placed be-

tween the two rows, with the flanges up, so that all the 18 holes in

the two opposite flanges are drilled at thesame time. Another ver-

tical upright machine d rills and countersinks eight holes in the web
or plateof the channel bar. When the holes areall drilled thecast-

ings, etc., which are attached to each separate bar are riveted to it

in a stationary hydraulic riveter. When this is to be done they are

placed on two cast-iron stands made for the purpose and fastened

to the floor the proper distance apart and of a certain height for

doing the work. The castings and attachments which are riveted

to the two bars are then put into position and riveted by a port-

able hydraulic machine. Four pairs of the cast-iron stands are

provided, and the hydraulic riveter is carried by a traveling crane

which has about 12 feet span. With this the riveter can be

placed in any position over any of the four pair of stands.

A grinding machine which was new to the writer is used for

grinding the cover-seats of the journal boxes. It consists of a

shaft on each end of which is a cylindrical head or disc about 8

inches diameter which carries three emery "plugs." These are

cylinders of emery 1J inches diameter by 3| inches long. These are

fastened by a sort of cam device, analogous in its action to that of

a scroll chuck, and are clamped fast so as to project a short dis-

tance from the face of the disc. The journal-box is placed into a

positionin front of the disc which brings the cover-seat parallel to

the face of the revolving disc. The box is carried in a suitable slid-

ing head and by a feeding arrangement the seat can be brought up
in contact with the emery "plugs'" and can be fed crosswise or paral-

lel to their planes of revolution . By this means the seats are quickly

ground to a true surface. Pressed-steel box covers are used. A
Sellers tool grinder, a double spindle drill, several drill presses and
other ordinary tools complete the equipment. Wooden bolsters

are used in the trucks here described. These bolsters rest on two
nests, each of four coils of spiral springs, 5 inches in diameter and
made of 1-inch round steel. The seats and caps of the nests are

made of pressed steel.

The trucks are assembled on a track which runs through the

middle of the shop, the rails being elevated somewhat above the

floor so as to bring the parts to a more convenient height for the

workmen. Twelve men will put together 40 trucks in 10 hours.

PASSENGER-CAR SHOP.

The passenger-car erecting shop has five tracks parallel to each
other with room for three cars on each. One of these is used for

bringing in the material. At present the only new work in prog-

ress is an order for 19 new coaches; seven of these are to have
vestibules. These are of a new design, the object of which was
to reduce the weight of the car as much as possible, without any
reduction in strength. It is expected that they will weigh 7,000

pounds less than the standard passenger cars now in use. The
new cars are to seat 64 or 66 passengers. Some of them are to

have stoves as an auxiliary means of heating, and these will seat

only 64 passengers. All of them are to be equipped with steam

heating appliances. The length of body is 54 feet and its

width 9 feet 8f inches over frames. The outside and center sills

are 5 by 8 inches, and the intermediate 4| by 7-J inches. The
platforms have been designed especially with reference to

strength, and they are equipped with Buhoup's three-stem coupler,

with a Janney head. The platforms are provided with buffer-

plates attached to double-stem spring buffers.

The outside of the cars instead of being paneled are sheathed

with vertical strips f inches thick and 3 inches wide. A feature

which has been introduced in many places is to groove the rails,

truss-planks and some of the panels with a number of longitudinal
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grooves. These are £ inch wide by J inch deep, the bottom 8

being round. The truss-plank, for example, is If by 8J inches

and grooved on the back. The top plate, instead of consisting of

a single piece on top of the posts, is made of two pieces £ by 9

inches attached to each side of the posts, both grooved on the in-

side. This arrangement leaves room so that the window sash can

raise up between them. The letter-board on the outside is | by

11J inches, and is also grooved inside. The upper window belt

rail is 1 1 by 4J inches. The outside window capping is made of

walnut, and both are grooved. The flooring of some of the cars

consists of a single longitudinal floor 11 inches thick. Some of

the others will be made of two thicknesses, each f inch thick,

the top one being of maple.

The vestibuled cars will have two water closets, but those with-

out vestibules will have only one. Formerly the clear story rested

on a longitudinal piece of oak, 41 by 41 inches. In the present cars

the lower rail of the clear story is made of a piece of white pine,

5i by 2| inches. The mullions are also white pine and covered

with thin oak on the inside.

The wooden truck sides are reinforced with 1-inch steel plates

on the inside. Wooden safety timbers have been abandoned and
iron substituted in their place. A steel spring plank has also been

used instead of a wooden one. The brakes are hung on the inside

or between the wheels, instead of outside, as has been the prac-

tice heretofere. The axle journals are 4 by 8 inches. The body
bolsters consist of two trusses made of bars 6 by 1 inch placed 36

inches apart from center to center, the two being connected to-

gether at the center to receive the center plate. The ends of the

roofs which project over the platforms are rounded. The spaces

between the floors are filled with mineral wool.

The window sashes are hung and fastened on the system of

O. M. Edwards, of Syracuse, N. Y., which is new and appar-

ently a great improvement on the ordinary method. As all

travelers know to their discomfort, car windows seldom work
satisfactorily. Recently we had occasion to criticise the window
latches used on some of the cars of the Pennsylvania road, and

the advisability of carrying a small '"jimmy" for prying win-

dows open on railroad journeys has also been suggested. In dry

weather car windows are prone to rattle, and in wet weather

they swell and resist the most strenuous efforts to open them.

Most car windows, too, have not a sufficient number of stops to

hold them up. The passenger must either be content to have the

window closed or entirely open. Usually it cannot be held up a

short distance only.

By the Edwards system the sashes are fitted loosely in the

grooves in the post, and the sash is balanced by a coiled spring

above it inside of the car sheathing, or more specifically, inside

of the letter board. Long flat springs are attached to the window
facings, and bear against the sides of the window sash. A
double latch is attached to the middle of the window sill and is

connected with the sash springs in such a way that when the two

latches are compressed, the pressure of the ^sash springs is with-

drawn from the sash and it is then entirely free to move. As it

is somewhat overbalanced by the spiral spring, the sash raises of

itself, when the latches are compressed, and is held in any posi-

tion it may be in, when they are released, and the side springs

then press against it. Altogether, it seems to be the most com-

plete and convenient sash fixture that has thus far been devised.

On all of their day coaches the Pennsylvania Railroad author-

ities have adhered to the old-fashioned Venetian blinds for the

windows. On the new cars here described curtains have been

substituted for the blinds. The curtains are held imposition by the

fastening made by Forsyth Bros. & Company, of Chicago. The

lower edge of the curtain is attached to a rod or tube with slides

on each side which move in grooves in the window posts. At

the middle of the rod is a double latch connected to the slides in

some way, so that when the latches are compressed the slides

are free to move in the grooves, and when the latches'are released

the slides are clamped and hold the curtain in any position in which

it may be placed. The curtain rolls on a usual form of spring

roller. Altogether the window and curtain fastenings are the most

convenient and elegant that have thus far been put in'cars. The

blinds were discarded to save weight in the cars. The objection

to curtains is that they soon get so much soiled as to be very ob-

jectionable. Some which the writer recently saw on a car of a

New England railroad were extremely obnoxious by reason of

the dirt and wear to which they [were exposed. The abandon-
ment of the more cleanly window blind is to be regretted.

Some of these cars are to be finished in hazel wood, others in

oak, and still others in baywood. The bulkheads at the end of

the car have each a very neatly designed and constructed brass

grill which the Pennsylvania road has made a feature in the finish

of its more recent cars. The ceilings are covered with straw-

board which has been molded or stamped with shallow indenta-

tions approximating to a checker-board pattern, and painted

what ladies would probably call a "crushed raspberry" color,

with moldings dividing it into a number of medium-sized panels.

The wood and the color of the ceiling with the uneven surface of

the straw-board gives a very pleasing effect, with an entire ab-

sence of the gaudiness and over-ornamentation characteristic of

many cars.

The clear stories of these cars are made 10 inches wider than

those in the standard passenger cars. The side-lights are glazed

with stamped colored glass with bas-relief figures. The seats in

one of the cars are covered with a somewhat peculiar figured

material the name of which we did not learn; the others, we
were told, would be covered with plush. At the time of our visit

the cars had not been weighed, so the saving which has been

effected cannot be definitely stated.

PLANING MILL.

This building is 355 by 73 feet and is equipped with wood-

working machinery for doing a large amount of work. This

consists of eight planers, two band-saws, four crosscut saws,

three turning machines, five rip saws, four mortising machines,

six boring machines, one shaper, one universal wood worker, one

molding machine, a knife sharpener, two saw grurumers, a cross-

cut automatic saw sharpener, another for band saws and two
Sturtevant fans for carrying shavings and sawdust to the boiler

room. A curious devise is used in connection with these fans.

It was found in feeding the boilers with shavings that a consider-

able quantity was carried through the flues so quickly that they

were not consumed but escaped from the chimney and thus were

the cause of danger from fire. To obviate this Btrips of iron 21

inches wide—equal to the inside diameter of the tubes—and 1

inches thick were twisted and inserted in the tubes. This com
pelled the gases, sparks and unconsumed shavings to pass

through the tubes in a spiral path, thus delaying their movement
sufficiently to secure the complete combustion of the latter. It is

also said that the evaporation and economy of the boiler to which

the spiral plates have been applied has been materially improved.

Six boilers of the locomotive tvpe are used and the shop is driven

by a 250 horse-power Corliss engine.

This shop, like all the others, is operated almost exclusively by

the piece-work system. More than 1,000 different prices are

needed to meet all the requirements of the work.

BLACKSMITH SHOP.

This building is 493 X 74 feet and has 96 forges and nine heat-

ing furnaces. It is equipped with seven steam hammers, a num-
ber 0, a number 11 and a number 7 Hillis & Jones punches and

shears. The latter will cut a cold bar of iron 41 inches square

and three punches are often used in it in a gangto punch holes 11,

2 and 21 inches diameter at one time. Nine smaller punches are also

often used in a gang to punch that number of holes through 1-

inch bars at once. Besides these machines there are two vertical

and two alligator shears, one Burdick 2-inch bolt machine, one

Blakeslee's number 7 forging machine, which weighs 68,000

pounds, five belt hammers, two Blakeslee number 5 "bulldozers"

and one Pratt & Whitney drop hammer. The power for driving

the shop is provided by a 70 horse-power horizontal slide-valve

engine at one end of the shop and a vertical engine at the other.

The interesting feature in this shop, which it would take a great

deal more time and space to describe than can now be given to it,

is the various kinds of dies, bendiag appliances and tools of vari-
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ous kinds which have been devised for doing the great variety of

work which is now used on cars. This variety has been greatly

increased by the introduction of automatic couplers, air-brakes,

spring-buffers and steam heating, aud many of the parts now
used for these appliances are of much greater complexity than

those which were employed in the earlier days of railroading.

This and the necessity of reducing the cost of manufacture has

made it necessary to devise a great variety of appliances for doing

work. The system of piece-work has also stimulated the

ingenuity of the workmen to devise means which would expedite

the operations they have to perform. The result is that a great

variety of small tools of various kinds have been provided, which

all help to diminish the cost of labor and the lime required to do

work. Nearly all the work is done by the piece, and the same

testimony was given here as in the other shops, which was to the

effect that the cost of turning out work is reduced from 50 to 75

per cent, and the output more than doubled by the piece-work

system.

A very interesting book could be made if any competent person

could give the time to describe and illustrate in full detail the

methods and special tools and machines which arehereemployed.

It would be impossible to explain these so that the explanation

would be intelligible without elaborate illustrations, the making

of which would be a formidable undertaking. One illustration of

a method of saving work may be given. A brake lever is a flat

bar of iron with its fulcrum nearer to one end than to the other,

and tapering from the fulcrum both ways. Formerly these were

drawn out to a tapered form under a hammer which required con-

siderable time and labor. To lessen this the bars of iron are now
rolled into the tapered form—a half dozen or more levers in one bar

—so that all that is required is to cut them off at the right place,

and of the right length, and then shear off the ends round and
drill or punch the holes for ths bolts. All these operations are

performed almost as rapidly as the levers can be handled and

counted.

Some time since an accident happened from a brakeman twist-

ing off a brake shaft, which was badly welded, and he was
thrown from a car and killed. It should be said that the brake

shaft used on the Pennsylvania Railroad is about five or six feet

long and 1J inches in diameter at the lower part, a square place

about the middle, 1-J inches on a side, and the upper end is drawn
out round to 1| diameter. A die is now used for doing this

which draws down the bar to the required size and facilitates the

making of the square part without removing it from under the

hammer. The shaft is thus made out of one piece and there is

then no danger of breakage from a bad weld.

The iron which is intended for use in the shops is stored in

racks or bins outside of the two ends of the building. Each of

these bins is numbered and a card is assigned to each bin in

which the iron received and that given out is entered. From
this the amount on hand can be made out at any time, which
should, of course, correspond with an inventory whenever it is

taken. The cards are in charge of a person whose business it is

to look after the stock of iron on hand, and they are stored in a
case under lock and key in the engine-room.

The truck shop, which has been described, is near the blacksm it h
shop. When the trucks are completed, they are run out on a
track alongside of the smith shop to be oiled. By the repetition

of this operation, on many trucks, much oil was spilled in the

ground, which thus became saturated with it. It was therefore

feared that it might taue fire if a piece of hot iron or a light

should accidentally be applied to it. To obviate this risk, a series

of sheet iron pans have been located alongside of the tracks, into

which the oil drips, and from which it is readily removed

.

An air hoist for loading and unloading tracks, to and from
cars, is located near this place. It consists of a " gallows" frame
made of wood, the top horizontal beam being trussed. A
vertical air cylinder is suspended from a trolley which runs in a
track on top of the horizontal beam. The cylinder has a piston

and rod of the usual kind, the latter with a set of suitable hooks
at its lower end to attach to a truck. Rubber hose conducts the
compressed air to the cylinder. The trolley is moved transversely

by means of a chain and windlass, the latter connected to one of

the posts of the frame. The celerity of action of this saves

much time and labor.

MACHINE SHOP.

The machine shop for doing iron work such as turning axles,

boring wheels, drilling, etc., is a building 132 feet by 70 feet. It con-

tains twelve axle lathes, four wheel-boring machines, two wheel-

presses for putting on wheels and one for removing old wheels,

a car-wheel grinding machine, one slotting machine, one machine
for straightening axles, four lathes for miscellaneous work, one

shaping machine, fifteen drill-presses, three planers and two
bolt thread-cutting machines. The shop is driven by a 100-horse

power compound engine. It also drives a dynamo and two
Westinghouse brake pumps for compressing air for pneumatic

hoists, A number of these appliances are used in the shop for

handling wheels, axles, etc. The shop has capacity for turning

out 100 pairs of wheels and axles per day.

One of the novelties in this shop was a burnisher for car-axle

journals represented by the engraving, Fig. 2, herewith. It con-

sists of a hardened steel cylindrical

disk ^4, 4 inches in diameter and }
inch wide, one corner of which is

rounded with a radius of | inch. The
disk is carried in a forked holder as

shown. This is put into the ordinary

tool-holder of an axle lathe in which

the axle is revolved at a speed of 500

revolutions per minute. The steel

disk is then screwed hard against the

journal and revolves with it. At the

same time it is fed longitudinally

toward the rounded corner. The effect

is to condense and solidify the surface

of the journal and give it a much
better wearing surface than it would
have if it was not burnished. It has

been used to a very considerable ex-

tent with excellent results. It was

devised by Mr. John H. Hindman, foreman of the shop.

Many of the wheels u ;ed in passenger service are ground on

their treads, especially those wheels which are oast in contracting

chills. The slightly uneven surface of the tread, which is left by

this kind of chill, causes the wheel to make a sort of whirring

sound in running on the track. The grinding overcomes this ob-

jectionable sound.

THE CABINET SHOP.

This is 75 by 160 feet and is equipped with the usual machinery

found in such establishments. It is admirably lighted and ar-

ranged and is capable of turning out a large amount of work.

THE TIN, TRIMMING AND UPHOLSTERY SHOPS.

These departments are housed in a building 200 by 75 feet,which
gives ample room and light. The upholstery department is in a

loft at one end of the building.

(To be Continued.)

The Operating Mechanism of the New Bock Island

Bridge.—A Correction.

In describing last month the operating mechanism of the Rock
Island Bridge wo reproduced a diagram of end jacks which we
stated showed the construction of those in use on that bridge.

We should have stated that the particular jacks shown were de-

signed for a much smaller and lighter bridge and the engraving

was only introduced to illustrate the general type of jack in its

elementary form. The few dimensions given on the cut would

indicate that a mistake had been made, but that no injustice may
be done Mr. Modjeski or Messrs. G. P, Nichols & Brother, we
make this correction.
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Double-End Side Tank Locomotive for Japan—Brooks
Locomotive Works.

Through the courtesy of the Brooks Locomotive Works we
present herewith a photograph of one of the two engines they

have just shipped to Japan. As will be seen, the engines have six-

coupled wheeled, a two-wheeled radial leading track and a two-

wheeled trailing truck also. The water tanks are on each side of

the boiler and the general finish of the cab, dome and sand-box

casings, stacks, etc., suggest European practice.

The gage of the road is 3 feet 6 inches. The cylinders are 15

inches in diameter by 22 inches stroke, and the driving-wheels are

48 inches in diameter. The boiler is straight and is 54 inches in

diameter. It is of steel /„ and 4 inch thick and carries a pressure

of 150 pounds. The firebox is also of steel and is 78 inches long

and 29 inches wide inside of the ring. It is stayed by 1-inch

An Automatic Indicator on the Western Railroad of France.*

BY M. E. BBILLE,

Inspector of Material and Traction of the Western Railroad.

In order to obtain indicator diagrams from locomotives, a more
expensive installation is required than in stationary practice, as
independent of the apparatus for transmitting motion (mechanism
often found to be delicate), there is the box and hand rails for the
protection of the operator. M. Clerault, Chief Engineer of the Ma-
terial and Traction of the Western Railroad of France, has thought
that a gear could be constructed which had no mechanical con-
nection with the crossheads, and with which the diagrams could
be taken automatically without the presence of the operator at

the front end o£ the locomotive. The apparatus which we illustrate'

herewith has been designed by M. Dubois, Assistant Engineer of

Surveys, and by the author; it was constructed by the firm of

Digeon from drawings furnished by the railroad company.

Double-End Side-Tank Locomotive for Japan. Built by Brooks Locomotive Works-

radial stays. The tubes are of brass No. 14 B. W. G. , If inches

in diameter and 9} inches long, and there are 210 of them. The
total heating surface of the boiler, is about 950 square feet.

The driving-wheel base of the engine is 10 feet 4 inches and
the total wheel base 23 feet 8 inches. The weight on the drivers is

78,000 pounds, and on each truck 11,000 pounds, making a total

of 100,000 pounds. This is with 1,200 gallons of water in the

tanks and one long ton of coal in the coal-box at the rear of

the cab.

In most respects the details are American. We notice several

departures, however, such as a copper dry pipe and headlights

and signal lamps of the Japanese standard. The couplings and

buffers are English. The truck wheels are steel-tired and 26

inches in diameter. All axles and rods are of hammered iron.

The cylinders and boilers are lagged with asbestos board. The
cylinder casings are steel, as is also the steam chest cover casing.

The smokestack is of iron with a copper top. The cab is of steel.

The engine is equipped with the Le Chatelier water brake and
steam and hand brakes on all drivers. The injectors are Sellers

No. 7, and the rod packing is United States metallic.

The Richmond Compound Locomotive.

The " tramp" Compound of the Richmond Locomotive Works
last month finished a service test on the Louisville & Nashville

Railway and went to the Wabash at once for experimental runs

between St. Louis and Decatur, which will be watched with

interest. The Louisville & Nashville Railway has made no report

yet, but it is understood that the engine has given perfect satis-

faction and showed great fuel economy.

The mecbanismemploysan indicatorfordrawing the diagrams, but

instead of making ordinary closed cards, it registers the pressures

upon a drum which moves forward with acontinuous motion dur-

ing the tracing of a line, so that the curves approximate a sinusoidal

shape. A chronograph records the dead points in the piston stroke.

All this is done automatically, as well as the feeding of the roll of

paper, the apparatus being started by a pull on a cord and auto-

matically stopping itself when a cycle of operations is complete.

The drum does not move with a speed exactly proportional to the

speed of the piston at each point of the stroke, but has a uniform

speed when in motion ; that speed is, however, exactly proportional

to the number of revolutions of the locomotive. The apparatus has

no mechanical connection with the crosshead, as will be clear from

the description of the details.

Fig. 1 gives the method of applying the apparatus to the loco-

motives; Figs. 2 and 3 are views of the apparatus itself; Figs. 4, 5 and

(i are sections of the distributing valve; Figs. 7 and 8 shows details

of the drum mechanism, and Figs. 9 and 10 are examples of dia-

grams by the automatic and the ordinary indicator.

Before going into details it will help to make the description

clear to say that all the lines of a single diagram are not taken dur-

ing one and the same revolution of the locomotive; on the contrary,

the pressure line for one end of the cylinder is drawn for nearly two

revolutions as shown in Fig. 10, then the mechanism is put in com-

munication with the other end of the cylinder and the process

repeated, after which the steam-chest pressure card, exhaust pas-

sage card and atmospheric line are drawn by successive operations*

each following the other automatically without the attention of

the operator.

The ends of the cylinder, the steam chest and the exhaust pas-

*An article with this caption appeared in the Revue Generate des
Chemins de Fer for September, 1893, which we have translated, re-writ

ten and condensed in.the form here given.
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sage are all piped to the cock

D, Figs. 2 and 3, and a port

from the latter also connects

with the atmosphere. A branch
pipe from one of the cylinder

pipes leads to the stop cock E.

The latter is opened by a cord

in the hands of the operator

and has three positions ; in the

closed position all of the appa-
ratus is idle; when pulled open
as far as possible by means of

the cord it connects the motor
cylinder C with the steam cy-

linder of the locomotive, and
also opens a port to the atmos-
phere ; steam then blows
through until ail water of con-

densation is blown out, when
the operator lets go of the cord
and a spring partly close* the

cock until its lever catches on
the notch of the lever L (Fig.

3), where it remains until auto-

matically released ; in this

third position the cylinder C
is in connection with the loco-

motive cylinder, but not with

the atmosphere, and its piston

P makes a stroke for each

stroke of the main piston, the

admission pressure forcing the

piston P up, and the spring R
forcing it down as the press-

ure falls. The stroke of this

piston is always great enough
to turn the shaft S one notch

of the ratchet-wheel s, and only

one. This shaft has thus an
intermittent motion, and from
it are derived the movements
of the remaining mechanism.
These are chiefly two, the con-

tinuous rotation of the drum
and the intermittent move-

ment of the distributing valve.

We will take up tirst the dis-

tributing valve.

This value D is seen in Figs.

2 and 3, and sections of it are

also given in Figs. 4, 5 and 6.

It is a plug cock with one port

in the plug, which registers

successively with the passages

a, 6, c, (I, e in the plane X X,
Fig. 6, as it is turned, these

ports connecting with pipes

leading from the ends of the

locomotive cylinder, steam
chest, exhaust passage and (if

so desired) from the boiler.

The plug also has a series of

ports in the plane V V (Fig. 6)

which communicate, some-

times alternately and some-

times simultaneously, with the

passage 1, leading to the indi-

cator, and the passage/, lead-

ing to the atmosphere. The
plug is adjusted to a bearing

by a set screw and is forced

against that screw by a spring

and by steam pressure on the

small end, obtained from the

passage /. The plug is turned

by means of clutch faces on the

end of it engaging with similar

faces on the driver W, Fig, 6

(seen j also in Fig. 7). It is

evident that . if,,.thi8^.cock_, is
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rotated with an intermittent motion it will put the indicator in
connection successively with the places from which a steam pres-
sure record is desired. This rotation of the plug is accomplished by
gearing from the motor shaft 3 and the 18 positions of the plugi
marked in Figs. 4 and 5, are derived from the spacing of the teeth
in the ratchet wheel S. Position 18 is the position of rest, the indi.
cator being open to the atmosphere through the port/". The posi-
tions for taking cards are when the lines 3, 6, 9, 12 and 15 register
with the port of f. It will be noticed from the lines indicating the
other positions that each time the port /'is closed it remains closed
for nearly, but not quite, two whole positions (Fig. 4) and that dur-
ing that time the indicator is in communication with some one of
the ports a, b, c, d. e. This, as will be seen later, is to obtain a dia.
gram covering nearly two revolutions.

The drum has a continuous motion obtained in an ingenious man-

ner and illustrated in Fig. S. On the motor shaft 5 is a loose gear

carrying a ring Z, whose circumference is set with pins. Fixed to

the shaft are two springs zz', the ends of which engage the pins

mentioned. This gear drives the drum through intermediate shafts

and gears. When the shaft 5 starts with its intermittent motion
it at once takes a speed proportional to that of the engine. The
drum, because of its inertia, cannot do this, and the springs deflect

as shown at z", even skipping from pin to pin until the drum gets

up to speed. Then the springs by their elasticity permit the drum
to revolve at a uniform speed, though driven from a shaft moving
intermittently. Experiment has shown that during any single rev-

olution of the drum its speed is constant, which is all that is re-

quired.

The paper for the drum is carried on the spool Bu inside of the

drum (see Fig. 2), and passes over the roll M, thence around the

outside of the drum, over the roll X, and onto the spool Bv. While
the drum is revolving the paper is stationary on its surface until
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closing and opening of the circuit at the ends of the stroke cause

an electro-magnet to pull down and then release the arm holding

the tracing point, producing a " notch " in the line.

The character of the indicator and chronograph diagrams are

shown in Fig. 10, and Fig. 9 is a corresponding diagram from the

ordinary indicator. The diagram from the front end of the cylinder

is distinguished from the one from the rear end by the fact that on

it the dead points of the piston correspond with the points of ad-

mission, while on the other they occur in the period of exhaust.

The chronograph records for each operation are placed one below
the other for clearness. The chronograph record is not drawn dur-

ing the operations of taking an exhaust passage card and drawing
the atmospheric line. The '"lag" in the electric apparatus has

been determined for all conditions and tabulated so that the chro-

nograph record can be quickly corrected for it.

The drum is so geared that it turns once for two revolutions of

the drivers. Each diagram would thus represent two revolutions

of the locomotive if it extended entirely around the drum. But the

aperture occupied by the feed rolls prevents this and the tracing

points are kept in contact for somewhat less than the two revo-

lutions of the locomotive. The actual length of the diagram for

one levolution of the drivers is 20 centimeters (about 7% inches).

A complete cycle of operations by the automatic indicator

takes place in 160 revolutions of the locomotive. Many of these

revolutions take place during periods of exhaust from the indica-

tor pipes or while the pipes are being blown out. Thus 50 revolu-

tions takes place after the operator pulls the cord during which
the apparatus automatically gets rid of the water of condensation,

the drum gets up to regular speed, etc., and the last 32 revolutions

of the 160 are employed in tracing the atmospheric line and chang-
ing the paper. From the beginning of tracing the first line of

the card until all the lines are complete except the atmosperic line

(in other words the two ends of the cylinder, the steam chest, ex-

haust passage and the boiler pressure line) the locomotive drivers

make 74 revolutions.

It will be noticed that the uniform motion of the drum results in

equal spaces on different parts of the diagram not representing

equal displacements of the locomotive piston. This has the advan-

tage of making the setting of the slide valve and the study of

events near the end of the piston stroke more easy by these dia-

grams than by the ordinary ones, but to figure the power exerted

by the engine the diagram must be redrawn into one of ordinary

form. To do this a chart is employed by which the abcissas and or-

dinates of the one diagram can be readily converted into the other.

The apparatus has been in use some time and notwithstanding
its apparent complication has done good work. It has been em-
ployed regularly by the department of material and traction of the

Western Railroad for months, and records have been taken in all

kinds weather, by day and by night, and on many different types

of locomotives.

The Report of the Secretary of the Navy.

The annual report of Secretary Herbert asks Congress to

authorize the construction of three more first-class battle-ships and
twelve torpedo boats. He recommends that the battle-ships have
an extreme deep load draft of only 23 feet, this draft being
derived from considerations of strategy on the Atlantic and Gulf
coasts. This is in line with the policy of the Navy Department fer

some time past, but the reductions in the draft of recent ships

has not been sufficient to accomplish the desired purpose, the last

ships being of 2 feet less draft than the earlier ones, or 25 feet

extreme. The first-class battle-ships already built are all right, but
the necessity of having a part of the fleet of such draft as to

freely enter the harbors of the Gulf is evident. The War College

investigated this subject thoroughly and in its report said :

" The close study of the Gulf of Mexico which has been carried
on by the Department's orders during the last year shows it to be
essential to the success of defensive naval campaigns that we shall
be able to use for our fighting ships those harbors which nature has
provided. Although possessing bases for fleets in that region, the
fact that there is not enough depth of water for our fighting ships
to enter them will render them of but slight benefit to us.
" It is submitted further that the artificial deepening of channels

and entrance is not a good solution of this difficulty, because such
dredged channels are of necessity narrow, easily blocked, and very
sensitive to injuries from an enemy or the elements.

" The effort to remedy a shoal entrance by dredging a narrow
channel across the bar seems unwise as far as naval and military
questions are concerned, and the true remedy, in the opinion of

the War College, lies in decreasing the draft of the warships to
a point permitting them to eater.
"The college, therefore, respectfully suggests that future ships

of war be planned for an extreme deep-load draft, with maxi-mum coal supply on board of 23 feet, and submits that considera-
tions of strategy upon our Atlantic and Gulf coasts render this an
essential to successful naval campaigns.

The policy of the naval authorities for the present is to confine
construction to battle-ships and torpedo boats.

The Secretary asks Congress to authorize the building of a dock
at Norfolk large enough to take in the largest vessels in the navy.
This, he urges, should be built of concrete. He also believes that a
navy yard should be established at some Gulf port.

The supply of ammunition for the navy is at present limited to a
complete outfit for each vessel. The last Congress appropriated
$250,000 for spare projectiles, but the Secretary is so impressed with
the need of immediately providing at least double the present stock
of powder and projectiles on hand that he urges an appropriation
for this amount and that the purchase be made at once, in this
country if possible, but abroad if our own manufacturers cannot
supply it quick enough.

All ships designed to carry torpedoes are now supplied with them
and there is a good supply of torpedoes on hand.
The progress in gun construction is given as follows:

" During the past four years 213 guns have been manufactured of
all calibers, as follows : Seventy 4-inch, 71 5-inch, 6 6-inch, 458-inch,
1 10 inch, 8 12-inch, 12 13-inch. Including the 20 sets of 4-inch, 35
sets of 5 inch, 50 sets of 6-inch and 2 sets of 8-inch gun forgings, for
which contracts have been awarded, we have in course of manufac-
ture at this date 196 guns of all calibers from 4-inch to 13-inch. Of
these, 63 guns, are for the auxiliary naval cruisers, for which an
appropriation was made at the last session of Congress. In addi-
tion to the above 100 3 inch field guns, for landing and boat ser
vice, are in hand and will be completed in the near future. March
1, 1893, 116 guns of all calibers were mounted aboard ship. At
present, including some temporarily landed pending repairs of
vessels, there are 366."
" Our projectiles of all calibres are manufactured by private firms

of which there are at least seven possessing the necessary plant and
skill for the manufacture of the various kinds required. Armor-
piercing shells are now being supplied to the navy, capable of
withstanding the test of passing through a caliber of hard-faced
armor quite as well as thos; of earlier manufacture did that of pass-
ing through a calber of simple steel. A new type of shell, called
semi-armor-piercing, has also been developed to meet the modern
practice of armoring large portions of heavy ships with armor from
4 to 6 inches thick. These shells will carry large bursting charges
through half a caliber of armor and explode after having gone
through."

The present strength of our navy is 42 vessels of 137,850 tons' dis-

placement. The experiments made with liquid fuel by Engineer-
in-Chief Melville have led to its trial in a tug, now being built at
Norfolk, and a torpedo-boat under construction at HerreshofTs.
For the relief of the engineer corps it is urged that the limit to

their number be increased from the present number of 194 to 250.

Electricity on the New York, New Haven & Hartford
Railroad.

Recent dispatches in the daily press state that while the lead-

ing officials of the New Haven road will not give the details of
the reported three-rail electrical branch between New Britain
and Hartford, via Berlin, they admit that the power station
is practically assured, and that similar power-houses will be con-
structed in a short time on various branches of the main lines in
this State. President Charles F. Clark, of the road, was inter-

viewed and said:

"lam not yet prepared to say that work will immediately be be-
gun on the erection of the power station at Berlin, but its erection
has been under consideration for some time. An announcement
that work will be immediately undertaken may or may not be
made within a short time.
" The general policy of the New Haven road relative to the in-

troduction of electricity as a motive power may be given as fol-

lows: Electricity as a motive power is foreshadowed in the last
annual statement of the road. On the south shore branch of the
Old Colony system, the current has been successfully and economi-
cally conveyed in a third rail, insulated upon wooden blocks in the
center of each track. The results have surprised experts, and it is

now probable that a third rail will be laid at various points upon
the company's property during the year to come. Short branches
to the centers of business and population may then be constructed
from the company's lines,"
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The " Engineer " Horseless Road Carriage Competition.

Our contemporary The Engineer (London) has arranged a road

carriage competition to take place during the month of May, 1897-

It will award 1,100 guineas in prizes as follows :

A.—For the best mechanically propelled vehicle constructed to

carry—including the driver—four or more persons, the total weight,

when fully loaded, not exceeding two tons, a prize of 350 guineas

will be given.

B.—For the best mechanically propelled vehicle constructed to

carry either one or two or three persons, the total weight, when
fully loaded, not exceeding one ton, a prize of 250 guineas will be

given.

C.—For the best mechanically propelled vehicle constructed to

carry, in addition to the driver, not more than one ton of goods, or

parcels, the total weight, when fully loaded, not exceeding two

tons, a prize of 250 guineas will be given.

D.—For the best mechanically propelled vehicle constructed to

carry, in addition to the driver, five hundredweight of goods or

parcels, the weight, when fully loaded, not exceeding one ton, a

prize of 150 guineas will be given.

Supplemental.—For the vehicle, whether for passengers or goods,

propelled solely by a motor actuated by the vapor of oil or spirit,

haviEgalower specific gravity than 0.8, or a flashing point lower

than 73 degrees Fahrenheit, Abel's test, and constructed to satisfy

the requirements of any act of Parliament, and the rules to be

made thereunder for the time being respectively in force, which, in

the opinion of the judges, best satisfies the purpose for which it is

built, a prize of 100 guineas will be given.

The carriages must be delivered at the Crystal Palace, Syden-

ham, England, during the week prior to May 24, 1897, and entries

must be made before April 1. Inspections and trial runs will be

made at the Palace and the road race will take place about May
31 over a route to be named three days before the race. The dis-

tance will be at least 200 miles. The judges in making the awards

will take into consideration the following : a, distance run with-

out taking on supplies, freedom from stoppages; b, design and

workmanship of machinery and carriage ; c, safety ; d, simplicity,

durability, accessibility and facilities for repairs, absence of offen-

sive smells, and of excessive vibration ; e, time occupied in getting

to work and ease of starting
; /, speed up to ten miles per hour and

hill climbing ; g, control, certainty of steering gear and efficiency

of brake gear ; h, weight ; i, first cost and cost of operation ; ;, gen-

eral efficiency.

Full particulars can be obtained from the publishers of The Engi-

neer.

Piece-Work in Repair Shops.

The claims in favor of piece work set forth in our article on

the Altoona Shops, last month, find corroboration in an article

on the same subject by Mr. C. F. Webelacker, in the Street Rail-

way Journal. His experience is in street car svork, but the story

is much the same. His opening paragraph is suggestive to those

who have to contend with small shops and overtaxed facilities.

He says

:

" Some time ago the writer was brought face to face with the fact

that the shop facilities with which he was attempting to handle the

maintenance of equipment for his company were entirely inade-

quate. The amount of equipment and the mileage was continually

on the increase and there was no prospect of an immediate increase

in the size of the shop. The problem before him was to make the

necessary repairs on upward of 000 cars in a shop where the pit room
would accommodate 18 cars at a time, and in addition to making
the regular running repairs, to carry on a very considerable equip-

ment business. The first step, of course, was to improve the fa-

cilities for handling the various parts with an eye to expediting

tfce work. This effort was, however, very poorly seconded by the

workmen. They seemed to consider each innovation as simply a

scheme to lay off men and consequently were very loath to find

any virtue in improved machinery."

As experience had shown that the amount of work turned out

could not economically be increased by adding to the shop force,

piece-work was resorted to. The extent to which the capacity of

the shop was increased, even with a reduced number of men, can

be realized from the fact that where 66 men working seven days

a week and more or lees overtime had, under day-work, averaged

llj'j cars repaired per day, 45 men on piece-work, working 5-J

days per week, turn out on the average 12^ cars repaired per

day. The average cost per car has been reduced from $19.25 for

labor to $15.14.

The price list was carefully worked out before the piece-work

was inaugurated, and proved to be in the main correct. A com-

plete system of supervision and recording was necessary, but it

presented no unusual difficulties. The wages of the men aver-

aged 10 per cent, higher with piece-work. At first some of the

men were careless, but as they had to make good all their bad

work without additional compensation, the carelessness soon dis-

appeared. In fact, after the system was fairly under way the

cars averaged a higher mileage between repairs than under the

old system. The author concludes that " opposed to these advan-

tages are the increased difficulty and labor in keeping time, and

the increased inspection necessary ; that these disadvantages are

more than offset by the advantages, the figures above quoted

plainly show."

The Electric Motors on the Brooklyn Bridge.

During the last month the new motor cars were put in regular

service on the Brooklyn Bridge. Like most new installations

they have had their series of mishaps, more illustrative of what

is occasionally spoken of as the natural cussedness of things in-

animate than of any defects of the apparatus. The first troubles

arose from several derailments of the motor cars on the sharp

curves at the terminals, due, it is claimed, to the newness and

stiffness of the trucks. The delays culminated a few days ago in

the breaking of a crosshead of a 2,000 horse-power engine in the

street railway powerhouse from which the bridge cars were tem-

porarily taking their current. But, notwithstanding these

troubles the new motors have demonstrated their value.

The electric motors are used to perform the switching opera-

tions at the terminals of the bridge, while the cables haul the

trains over the bridge as formerly. The motor cars are not any
different in general appearance from the other cars, and there is

one of these cars in each train. They takecurrent from a third rail,

and after the train has unloaded its passengers on the in-coming

platform, the motors switch it over to the outgoing platform.

After the passenger's are taken on the motors start the train out

of the terminal until the grips take the cables, after which the

motors are idle until the other end of the bridge is reached. The
motors being always coupled to their trains much time is saved

in the switching operations over what was possible with the

steam locomotives. When the cables are stopped, shortly after

midnight, the motor' cars are operated all the way over the

bridge.

Each motor car is 45 feet long over all and weighs complete

about 30 tons. The trucks are made by the McGuire Manufac-

turing Company, of Chicago, and each truck has two G. E. 50

motors. Each car has two K. 14 series parallel controllers. The
third rail from which the current is taken is located about one

foot from the outside rail, and is supported on insulators of

vitrified clay placed on every fifth tie. It is an ordinary T-rail

bonded with No. 0000 bonds. The return is through the track

rails which are bonded with No. bonds. The contact shoes are

supported from an oak beam between the wheels on each side.

The contract for the electrical equipment called for power
enough to take a fully loaded train weighing 120 tons across the

bridge at a speed of 11.3 miles per hour (thespeed of the cable)

.

The grade is 3.78 per cent, at the maximum, and the motors have
demonstrated their ability to do this work. When the double

tracks and cables are put into operation it is expected that the

headway of the cars will be reduced to 45 seconds instead of 90

as it present. Then there will be two incoming and two outgoing

platforms at each terminal.

One of the New York Sun's European correspondents says that

a German court made an odd ruling last month in a remarkable

case of larceny. A man was accused of stealing several thousand

amperes of electricity by tapping a light company's wires and
using it to run a dynamo. The Court, on appeal, ruled that only

a movable material object could be stolen, which electricity was
not, and therefore the man was acquitted.
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American Society of Mechanical Engineers.

The annual meeting of the American Society of Mechanical

Engineers was held at the house of the society, 12 West Thirtj-

first street, New York, Dec. 1 to 4. The attendance was un-

usually large, the total enrollment on the register being 556.

The first session was held on the evening of Dec. 1 (Tuesday),

at which time the President, John Fritz, read the annual address,

the subject being " The Progress in the Manufacture of Iron and

Steel in America and the Relations of the Engineer to it." An
abstract of this address is published elsewhere in this issue.

WEDNESDAY MORNING.

The first business session of the meeting was held on Wednes-

day morning. The report of the council gave the total member-

ship as 1,762, as follows: Honorary members, 16; members,

1,342; associate members, 104; junior members, 300. There are

also 65 life members.

The council reported that its efforts to secure proper recogni-

tion for the naval engineers of the United States had resulted in

a memorial to Congress addressed to the Committee on Naval

Affairs of each House, and a circular sent to members of the

society asking their individual co-operation.

The council has appointed a committee, consisting of Messrs.

Coleman Sellers, Prof. John E. Sweet, Charles T. Porter, George

M. Bond and Coleman Sellers, Jr., to prepare material to be used

in opposing legislation looking to the compulsory adoption of the

metric weights and measures.

The reports of the Finance Committee and Library Association

were gratifying. The total receipts for the year were §28,869.

The report of the tellers of election showed this result: President,

Worcester R. Warner, Cleveland, O.; Vice-President, E. S.

Cramp, Philadelphia ; S. T. Wellman, Cleveland ; W. F. Durfee,

New York ; Treasurer, Win. H. Wiley, New York ; Managers,

H. S. Haines, Atlanta, Ga.; Gus C. Henning, New York; A. W.
Robinson, South Milwaukee, Wis.

The committee on tests of fire-proof materials, methods of test-

ing and standard methods of boiler testing reported progress. A
communication from the Secretary of the American Steel Manu-
facturers' Association stated that the decimal gauge had been

adopted by the association.

The first paper was that of Sir Henry Bessemer entitled :

AN HISTORICAL AND TECHNICAL SKETCH OF THE ORIGIN OF THE

BESSEMER PROCESS.

The great impetus given to the manufacture of steel by the in-

troduction of this process and the vast developments that have
lesulted from it naturally make this sketch by the inventor of

the process one of great interest. The paper illustrates some of

the apparatus used in the early experiments, beginning with the

reverberatory furnace for improving cast iron by fusing in the

bath broken-up bars of blister steel. This was in 1855. In the

alterations of this furnace, from time to time, an arrangement of

admitting air at the bridge was tried to complete the combustion
of the gases, and it was noticed that the bath was partially de-

carburized. Later on some pieces of pig which had remained un-

melted in spite of the great heat of the furnace remained unfused
when a greater quantity of air was admitted, but when broken up
were found to be thin shells of decarburized iron, having been
reduced to this state by air alone. This gave a new turn to the

experimental work which finally resulted in seven hundred
weight of iron being decarburized without the use of fuel. The
description of this first blast is interesting:

" All being thus arranged, and a blast of ten or fifteen pounds'
pressure turned on, abeut seven hundredweight of molten pig iron

was run into the hopper provided on one side of the converter for

that purpose. All went on quietly for about ten minutes. Sparks,
such as are commonly seen when tapping a cupola, accompanied by
hot gases, ascended through the opening in the top of the converter,
just as I supposed would be the case, but soon after a rapid change
took place. In fact, the silicon had been quietly consumed, and the
oxygen next uniting with the carbon, sent up an ever-increasing
stream of sparks and a voluminous white flame ; then followed a
succession of mild explosions, throwing molten slags and splashes
of metal high up into the air, the apparatus becoming a miniature

volcano in a state of active eruption. No one could approach the

converter to turn off the blast, and some low, flat zinc-covered roofs

close at hand were in danger of being set on fire by the shower of

redhot matter falling on them. All this was a veritable revelation

to me, as I had in no way anticipated such violent results. How-
ever, in ten minutes more the eruption had ceased, the flame died

down, the process was complete, and on tapping the converter into

a shallow pan or ladle, and forming it into an ingot, it was to be

wholly decarburized malleable iron."

From this point the account deals chiefly with the perfecting

of the process, and references are made to other inventors and
their work. The author is a little severe on the work of Kelly

and Mushet and in the discussion of the paper several members
well versed in the early history of steel-making took exceptions

to the way in which other inventors were treated in the paper.

Mr. W. F. Durfee was a participant in the work of Kelly and

ably defended that inventor. Messrs. Allen Stirling, R. W.
Hunt and Wm. Kent contributed written discussions. The high-

est respect for Sir Henry Bessemer was expressed, but the facts

about the work of others were clearly stated.

ANCIENT POMPEIIAN BOILERS.

This paper by Mr. W. T. Bonner, of Cincinnati, is descriptive

of a number of boilers used by the ancients in heating water for

domestic purposes. They were found in the ruins of Pompeii
and are now in the National Museum in Naples. The most re-

markable boiler is one in the form of a vertical cylinder 30 centi-

meters (about 12 inches) internal diameter and 42 centimeters

(about 16i inches) high. It has a water-tube grate, and a round

firebox with a semi-spherical crown. This and the other inter-

esting boilers described show, in the author's word, that "the
water-tube principle, the crowning feature of the most successful

boilers of to-day, was fully understood and appreciated by the

Greeks and Romans two thousand years ago."

The discussion brought out information concerning a boiler that

is even nearer to present practice; for Mr. Durfee stated that in the

same museum there was a boiler whose firebox and tubes were ar-

ranged exactly like the common vertical boiler of the present

day.

THE MOMENT OF RESISTANCE.

This paper was presented by Mr. C. V. Kerr, of Chicago, and
opens with an argument in favor of the use of the term moment
of resistance in computing the strength of beams instead of the

moment of inertia. Theauthor says that "A way out of the diffi-

culty could be found in associating the resisting moment, as pro-

posed by some and used by others, with the established bending
moment, and in tabulating, for the use of engineers and archi-

tects, the values of R, as found directly by analytical or graphical

methods from a given section of beam, in terms of stress and
dimensions, or numerically when either the safe working stress

jn extreme fiber or unit stress at unit distance from the neutral

axis is assumed and stated."

The paper also contains formulas for the moment of resistance

of the regular geometrical sections and an analytical method for

use on irregular sections.

METHOD OF DETERMINING THE WORK DONE DAILY BY A REFRIG-
ERATING PLANT AND ITS COST.

The author, Mr. Francis H. Boyer, discusses the methods em-
ployed at the refrigerating plant at the abattoir of John P.

Squire & Company, East Cambridge, Mass. , installed by the De
La Vergne Refrigerating Machine Company during the winter
and spring of 1890 and 1891. It is composed of two machines
rated by the builders as 150-tons ice-melting capacity each daily,

or a combined capacity of 300 tons, this to be accomplished bv
running 24 hours daily with a return pressure of 26 pounds above
atmosphere, or 40,7 pounds pressure absolute, running at 40 revo-

lutions per minute. The size of the gas-compressing cylindere

were 16 inches in diameter and 32 inches stroke, and, being
double-acting, there were four gas cylinders all told.

The condition and amount of work being done is indicated by
the back or return pressure of the gas—this condition being

maintained by the speed of the gas pump—the engines being

directly connected and constructed to allow of a variation of

speed from 15 to 75 more revolutions per minute.
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It became desirable to establish a method to obtain the amount
of work accomplished daily in order to arrive at the expense of

operation, and to make comparison with results of other depart-

ments of the abattoir. By taking the cubic displacement of the

compressors with a given amount of return pressure the amount
was obtained easily.

A copy of the engineer's logs for July 18, 1896, is given and ex-

plained.

The object of the paper is to ascertain the amount of work

done under the varying conditions of service and reducing this

to the standard set of conditions. The average number of revo-

lutions is 40: 26 pounds per square inch is the return pressure for

a given result and 150 tons is the rated capacity of the machines,

when the fixed conditions are maintained. The actual hours,

revolutions and return pressure can be inserted as numerators in

the following equation :

Hours. Revolutions. Return pressure.
Tods

refrigerating.

In determining the cost of operating several tests had been

made on the boiler and engine plant, which showed an average of

10,4J pounds of water vaporized per pound of coal consumed,

Pocahontas coal from Virginia being used, and with an efficiency

of 16 jVo pounds of steam per hour per horse-power, or 1,
6 "„

pounds of coal per hour per horse-power.

The total expense for operating is taken monthly from the

store-room accounts ; from the year 1894 we have the following :

Tons of refrigerating produced 48.166H
CoBt of maintaining refrigerating department, including annual

repairs $28,171 (.3

Average cost per ton for refrigeration for 1894, cents 58/n

The monthly statement for that year shows that the cost per

ton varied from a maximum of 86 cents to a minimum of 24 cents,

the fluctuation depending upon the quantity required.

THE PROMISE AND POTENCY OF HIGH-PRESSURE STEAM.

This is an elaborate paper by Prof. R. H. Tbuiston, in which
he reviews the economy obtained for increasing steam pressures

up to the present time, and gives his views of the probable result

of a still further increase. He comes to the conclusion that the

final limitation to increased steam pressures will be a financial

one rather than a mechanical or thermal one—that is to say. that

ultimately the increase in the cost of boilers and engines will off-

set the gain in economy of operation. In his paper he gave an
account of a boiler and engine built at Cornell University for

steam at 500 pounds' pressure.

This was the closing paper of the session.

Wednesday Afternoon and Evening.

The afternoon session was a memorial meeting, in memory of

the late Mr. J. F. Holloway. Secretary Hutton had prepared a

brief sketch of Mr. Holloway 's life, and he was followed by others,

who testified to the respect and esteem in which Mr. Holloway
was held by all who knew him. His genial and kind-hearted

manner to all with whom he was associated, his genuine
interest in the welfare of others and his charming personality

will long keep his memory bright in the minds of his many
friends.

In the evening there was reception at Sherry's, which proved

to be an enjoyable occasion and was well attended.

Tliursday Morning.

EXPERIMENTAL INVESTIGATION ON THE CUTTING OF BEVEL GEARS
WITH ROTARY CUTTERS.

This paper was contributed by Messrs. F. R. Jones and A. L.

Goddard, of Madison, Wis., and gives the results of experiments
made to determine the angles at which the gear cutter should be
set for the final operations on a bevel gear cut in a universal mill,

ing machine. These final operations consist of cuts first on one
side and then on the other side of the teeth, and the setting of the

machine is generally done by a "cut and try" method. The
authors, as the result of their experiments, constructed a diagram
from which the settings can be accurately determined.

CALIBRATION OF A WORTKtNOTON WATER METER.

In this paper Mr. J. A. Laird of St. Louis gives the results of

a series of meter calibrations extending over more time than any
heretofore presented to the society. The meter tested was a

Worthington made entirely of brass, for hot water, and bought

for testing purposes. It was used to measure tbe feed water dur-

ing the two 30-day duty tests on the Allis engines at the Chain of

Rocks pumping station, St. Louis.

The tests show that the maximum error was 2£ per cent., but

this was unusual, and the author is of the opinion that the records

of his work show that with careful calibration results can be ob-

tained with a Worthington meter that will not be in error by

more than i of 1 per cent.

CONTRACTION AND DEFORMATION OF IRON CASTINGS IN COOLING

FROM THE FLUID TO THE SOLID STATE

is the title of a paper by Mr. Francis Schumann, of Philadelphia,

in which the relations between the form of castings and their

contraction and deformation in cooling is dealt with. The author

first gives the general laws and discusses the contraction

of prisms. Among the constituents of ircn, carbon has the

greatest influence upon the rate of contraction when in a com-
bined state, while an increase in free carbon has the opposite

effect. Increasing the silicon up to 10 per cent, causes the iron to

become brittle and weak and increases contraction. Sulphur

tends to change the carbon into a combined state and hence in-

creases contraction. Phosphorus has little effect upon the car-

bon, but it lessens the rate of contraction and diminishes the

strength of the iron. Manganese up to 1 per cent, has little

effect, but when it reaches 1| per cent., and the iron is low in

silicon, it tends to hardness and increased contraction. Repeated

remelting increases the rate of contraction. Formulas are given

based on the results of actual measurement of castings of vari-

ous sizes from saiall sections up to some of nearly 600 square

inches. The conclusions of the author are that the deforma-

tion of prisms due to unequal contraction can be overcome
by providing counter-deformation in the pattern or by the addi-

tion of parts that can easily be removed from the casting; that in

complex machinery castings the design should be so modified or

chosen that these will result in the least differences in cooling,

sudden changes in form resulting in severe stresses, which should

be avoided; that imperfetly proportioned flanges, ribs or gussets

added to the main body of a casting, for either the purpose of

increasing the strength or connections, may be sources of weak-
ness; and, finally, that greater attention to the laws of cooling

and correct forms and proportions of castings will result in in-

creased strength and economy, besides the avoidance of annoying
crooked castings and mysterious breakdowns.

In the discussion which followed, Mr. Henning described Mr.
Keep's method of making his test bars. He also showed that the

work of Mr. Schumann was in line with the work of the Com-
mittee on Testing. Mr. John Brashear spoke of his difficulties in

casting glass for lenses, and talked interestingly of the manner
in which cooling strains revealed themselves in the glass castings

by means of the polariscope. He believes that if a special fur-

nace was constructed for the heating and slow cooling of test

pieces of cast iron much valuable information would be obtained.

President Fritz and several other members also took part in the

discussion.

A TWO HUNDRED-FOOT GANTRY CRANE.

This paper we will publish in abstract next month.

THE WASHING OF BITUMINOUS COAL By THE LUHRIG PROCESS.

This paper we will also publish in abstract next month.

FRICTION HORSE-POWER IN FACTORIES.

In this paper the author, Mr. C. H. Benjamin, of Cleveland,

gives the results of a series of experiments made under his direc-

tion by Messrs. McAllister and Morley, of the Case School of Ap-
plied Science. The investigation included 16 different establish-

ments, among which were stamping mills, bridge works, ma-
chine shops, etc., etc. Cards were taken from the engine during

the day when under load, and at noon cards were taken with the

engine running light. The shafting was all inspected and its



AND RAILROAD JOURNAL. 13

length and diameters, number and length of belts and other data

collected. The paper contains the results in tabulated form. The

percentage of the total power required to drive the shafting in

the group of shops that could be classed under heavy machine

wofik was 62. 3. and in the group of light machine work it was

55.1 per cent. The author says that in ordinary machine shops

the following rules if carried'ouC would effect a saving of fuel by

reducing the friction :

1. Use pulleys of large diameter on counters and narrow fast-

rupning belts.

2. Use nothing but the best oil, and plenty of it, catching all

drip, and either purifying it or using it for some other purpose.

3. Have all the shafting and counters oiled regularly, and do

not depend too much on automatic oiling.

4. Inspect line shafts from time to time, and see that they are

in line and can be turned easily.

Thursday Evening.

SOME SPECIAL FORMS OF COMPUTERS.

This is a description by Mr. F. A. Halsey of computers provided

with logarithmic scales similar to a slide rule, but each is de-

signed for the solution of a special set of problems and the scales

are sufficiently numerous to take care of all the factors, so

that one setting will enable the operator to read off the result, in-

stead of solving the problem by several steps, as would be required

with the common slide rule. Moreover, the scales are long enough
to cover all probable values of the quantities, so that there is no

trouble in locating the decimal point. A gear computer is illus-

trated as an example and it contains six scales, one for each of

the factors, pitch of tooth, face of tooth, revolutions per minute

diameter of gear, pressure co-efficient, and horse-power. The
advantage of these Cox computers, as they are called, is very great

where problems of a similer character must be solved frequently

in the course of business.

RUSTLESS COATINGS FOR IR. IN AND STEEL.

This is the fourth paper on this subject presented to the society

by Mr. M. P. Wood, and deals chiefly with the case of corrosion

in the British steamer Glencairn, a steel vessel which, while

loaded with " burnt ore," struck a rock and sunk on the beach
in Scallaster Bay. Though raised in six days the corrosion was
so great that all the cast-iron surfaces of her machinery were
softened to the depth of /j of an inch to such an extent that they

could be cut with a knife. Even the cylinders had to be rehored

to remove this soft material. All steel work was also deeply

pitted where bare, but wherever surfaces were painted they were
untouched. The cause of the corrosion was the sulphate of

copper in the burnt ore. Before going into the details of this

remarkable case, the author points out the importance of the

general subject in view of the skyscrapers now being erected in

large cities and ih^ great bridges projected over the East and
North rivers at New York. He evidently believes the present

methods of protection of steel in these large structures are un-

satisfactory. Next to a good paint, the method of applying it is of

importance, and he states that a poor paint properly applied will

give better results than a good paint improperly applied to a

surface not properly prepared for it. He condemns linseed oil

free of pigment, and also oxide of iron in any form.

In the discussion one or two cases were cited showing the good
effect of painting, but much of the discussion turned upon the

joints for wires used in bridge cables, a point which the author
had touched upon in his paper.

A METHOD OF DETERMINING SELLING PRICE.

The purpose of this paper, by Mr. H. M. Lane, of Cincinnati, is

to propose a method by which the conditions affecting the final

result of a year's business may be shown in a simple manner at

the end of each week or month. It is not a substitute for book-

keeping, but an auxiliary for the convenience of the manager re-

lating to organization and operation. Ttie method is to prepare an
annual estimate of the business in which all the items of expendi-

ture and receipts are enumerated and the getting out blanks for

weekly or monthly use on which each of these items appears.

The blanks if in monthly form have one column for each month

and in that column two spaces for each item. The upper of these

spaces is immediately filled by the estimated item divided among
the 12 months. The other space is for the actual figures resulting

from the business. Thus at any time the state of the business

can be known and accurate and intelligent supervision is made
possible of each expenditure in its relation to the year's business.

TESTS OF FIRE-PROOFING MATERIALS.

The tests recorded in this report have already been published in

our columns (see September number page 228).

Friday Morning.

THE EFFICIENCY OF THE BOILER GRATE.

The final session opened with the reading of a paper with the

above title, by Mr. W. W. Christie, of Paterson, N. J. The paper

contains data from 108 carefully made boiler tests. The rates of

combustion vary from from 4.7 to 57 pounds per square foot of

grate and the author finds that the most economical rate of com-
bustion for hard coal to be 13 pounds and for soft coal 23.8 pounds

per square foot per hour.

The author also gives some figures on chimneys.

In the discussion Mr. William Kent condemned the paper as

wrong in many particulars. He said there were errors in the

data that were obvious, that even the average line of the dia-

gram was wrong, and that if the doubtful tests were eliminated,

the results would not support the author's conclusions.

EFFICIENCY OF BOILER HEATING SURFACE.

In this paper, Mr. R. S. Hale, of Boston, discusses the formulas

of Rankine, Clarke, Isherwood, Carpenter and Emery for boiler

efficiency and in doing so goes more deeply into mathematics

than would seem advisable under the circumstances. Those who
know anything about boiler heating surfaces know that our

knowledge of their efficiency is not in such an advanced state as

to warrant going throughextensive mathemetical gymnastics with

the data at hand.

In the dBcussim Mr. Geo. I. Rockw»od spoke of the use of

economizers and said that in England the cost much less per

square foot of he iting surf ice than did the b)iler, while in this

country the reverse was the case. This explained their more
general use in that country.

PAPER FRICTION WHEELS.

This paper is by Prof. W. F. M. Goss,of Purdue University, and,

like all his contributions to technical literature, is of great practi-

cal value. He has made an experimented study of the power which

paper friction wheels will transmit, employing for the purpose

oi-inch, 8-inch, 12-inch and 16-inch paper wheels, all in contact

with a 16-inch cast-iron wheel. The contact pressure varied from

75 pounds per inch width of contact to over 400 pounds, and the

peripheral speed from 450 to 2,700 feet per minute. The results

show that slippage of more than 3 per cent, is likely to lead to a

stoppage of the driven wheel. The co-efficient of friction is appar-

ently constant for all pressures up to a limit which lies be-

tween 150 and 200 pounds per inch width of contact. At 400

pounds its value is from 10 to 15 per cent, less than at 150 pounds.

Friction wheels from 8-inch in diameter up give about the same
co-efficient, but for 6-inch wheels it is lower by about 10 per cent.,

which would indicate that it would fall still more as the diame-

ter is reduced. Variations in speed within the limits named do

not affect the coefficient. Tl e horse power that can safely be

transmitted by wheels 8 inches or more in diameter is given as :

150 X 0-2 X W n d X W X N
H. P. = = .000238 d WN

33,000

in which d is the diameter of the friction wheel in inches. IF the

width of its face in inches, JV the number of revolutions per

minute, 0.2 the safe coefficient of friction, and 150 the pressure

of contact.

STEAM ENGINE GOVERNORS.

In this paper Mr. Frank H. Ball, of Plainfield, N. J., investi-

gates the accelerating forces in governors from a practical stand-

point. The three forces to be taken account of in modern governors

he defines as centrifugal force, tangential accelerating force and

angular accelerating force. These forces he discusses at some
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length in a most clear and instructive manner. The necessity of

including in the governor problem all the forces developed by the

pivotal swing of the governing mass he illustrates in a very apt

manner, by calling attention to the fact that while the centrifugal

force may vary directly as the radius, the rule does not hold good

during a period in which a change of radius takes place. This

will be comprehended when it is borne in mind that during a

sudden increase in radius the mass may take a path correspond-

ing to a tangent, during which time the centrifugal force would

be zero. Another and a very important modification of force that

appears during the period of radial motion is that due to the great

change in lineal velocity that necessarily follows a change in the

radius of rotation, either with or without a change in the rate of

rotation, and which develops an accelerating force acting on a

tangent to the axis of rotation.

After completing his discussion of the forces and the effect

upon them of different locations of pivotal points, the author

arrives at the following conclusions: First, Centrifugal force is

the most important governing force, because it is indispensable;

second, Angular accelerating force is next in importance, because

it is an unqualified help as an actuating force, and its practical

usefulness is limited only by constructional considerations; third,

Tangential accelerating force is of questionable utility, because

of the disturbing forces that it is almost sure to put in operation.

Perhaps we had better explain the meaning of the term "angu-

lar accelerating force" used by the author. If a governor weight

is in the form of a mass concentrated at its center of gravity,

this force cannot exist, but if as an illustration we assume the

weight to be in the form of a bar of some length, it is evident that

for each complete rotation of the governing wheel the weight has

passed through 360 degrees of rotation around its own center of

gravity, and the longer the bar or the further its mass is disposed

from its center of gravity, the greater is the force developed by

the "angular acceler? ting force" under a given set of conditions.

THE METRIC VERSUS THE DUODECIMAL SYSTEM.

This is a very valuable paper by Mr. George W. Colles, in

which he leviews the facts in regard to the past history and
present status of our own system of weights and measures and
the metric system. His own opinions do not favor the metric

system. His paper is very long—98 pages—and we confess that

we have not gone over it carefully enough to notice it at this

time; we may take it up again.

ALUMINUM BRONZE SEAMLESS TUBING.

This paper, presented by Mr. Leonard Waldo, describes this

material and the author exhibited samples of it. He states that

the bronze appears to be not a mere alloy, but a chemical com-
bination.

The above paper concluded the programme for the meeting, but
before it adjourned, Mr. F. H. Stillman presented the society

with the first hydraulic jack ever made. It is one of Mr. R.

Dudgeon's jacks and is in good condition. After this presenta-

tion the meeting adjourned.

Railways and Car Building in Japan.

In Japan, there are now 2,188 miles of railways working, 1,882

miles under construction and 1,342 miles of proposed lines. The
gage is 3 feet 6 inches, and the rails are 60 pounds per yard. At
present the question of widening the gage to 4 feet 8^ inches is

being considered. The rolling stock is mostly of English make,
but there are some American and German locomotives. Lately
locomotives were built in the workshop of the Imperial Govern-
ment Railways in Kobe, under the superintendence of Mr. R. F.

Trevithick, who is the grandson of the great Trevithick, the fa-

mous locomotive builder.

Passenger cars and freight wagons are now built in the work-
shops of the Imperial Government Railways and several private
railway companies. The Niphon Tetsudo Kwaisha, which is the
largest railway company in Japan, is now building a large work-

shop in Omiya (16f miles from Tokyo) for the purpose of con-

structing locomotives, cars and wagons by the company's own
hands. This railway company has sent locomotive and civil en-

gineers to America and Europe to study railways in those coun-

tries. The Hiraoka Car Works, which were formerly in the

compound of the military workshop in Koishikawa, Tokyo, have

removed to the new workshop at Honjow in the same city,where

cars and wagons are intended to be built extensively. From this

firm also Mr. Hiraoka, Jr., who is the younger brother of the

proprietor of the workshop, was sent to America in order to study

car-building there.

Besides these, several famous capitalists in Japan are now plan-

ning to form a company for manufacturing railway rolling

stock, of which the capital is said to be $500,000. The company
is proposing to establish two workshops, one in Tokyo and the

other in Osaka. As the labor in Japan is very cheap compared with

America and Europe, the establishment of such a company will

diminish the imports of railway rolling stock from other coun-

tries. Iron works are also going to be established by the Japanese

government for the purpose of manufacturing this important en-

gineering material on a large scale. But it will be some years be-

fore rails are made in Japan. The success of these schemes will

check in no small degree the overflow of Japanese capital to the

Western lands.

Thornycroft Water-Tube Boilers for the New Torpedo
Boats.

Several of the torpedo boats and destroyers recently ordered by

the United States Government will be supplied with Thorny-

croft water-tube boilers. The 30-knot destroyer for which the

Union Iron Works has the contract is to have three of these

boilers, aggregating 5,600 horse power. These will form an in-

teresting installation, as each boiler will be of practically 2,000

horse power. The two 22|-knot boats to be built by Wolff &
Zwicker will also have Thornycroft boilers; each boat will have

two boilers aggregating 1,850 horse-power. The 20-knot boat

building at the yard of Charles Hillman, in Philadelphia, will

have two Thornycroft boilers aggregating 900 horse-power.

The manufacture of Thornycroft boilers in this country is

controlled by Messrs. Thorpe, Piatt, & Co., 97 Cedar street, New
York. They are meeting with gratifying success in the introduc-

tion of the boilers here. The boilers have purposely been cot-

fined entirely to marine uses. In the offices of Tl.orpe,

Piatt & Co, there is a duplicate of the model boiler to which
Mr. Thornycroft referred in one of his recent admirable papers

on circulation in water-tube boilers. It is constructed with glass

plates in the ends of the steam drum through which the work-
ings of the boiler can be watched. It is fired with gas and can
be started at a moment's notice. Those interested in water-tube

boilers will find it instructive to watch this model at work, and it

can be seen by them at any time at the office of these gentlemen.

Canadian Society of Civil Engineers.

The annual meeting for the election of the Council for 1897, and
the transaction of other business, will be held in the Society's

rooms, 112 Mansfield street, Montreal, on Tuesday, January 12, at

10 a. m. By the kindness of the Grand Trunk, Canadian Pacific

and Intercolonial Railways, members and their families who shall

have paid full one-way first-class fare going to the meeting, will be
returned free, on presentation of a certificate signed by the ticket
agent [from whom the certificate must be obtained] at the point of
starting, and by the secretary of the Society.

Western Railroad Association.

On the 14th of November the offices of the Western Railroad Asso-
ciation in Chicago were removed to the Marquette Building, corner
of Dearborn and Adams streets, Rooms 1327 to 1333, inclusive. All
communications should be addressed to the Western R. R. Associa-
tion, Room 1330, Marquette Building, Chicago, 111.
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Coal-Handling Plant for J. T. Story, Brooklyn, N. Y.

Built by the C. W. Hunt Company. New York-

Coal Handling Machinery at the Yard of J. T. Story-

Brooklyn, N. Y.—Built by the C. W. Hunt Company.

The cost of handling coal entirely by machinery is recognized

to be so much less than by any of the old methods in which man-
ual labor is employed wholly or in part, that the use of such ma-
chinery is rapidly increasing. One of the latest examples of a

moderate size plant of this kind is the one recently completed for

Mr. J. T. Story, of Brooklyn, by the C. W. Hunt Company, of New
York. Mr. Story is a large dealer in coal in the city of Brooklyn,
where he operates six large yards. The last addition to his facili-

ties is located near the junction of Morgan and Johnson avenues
and is on the bank of a canal branching from a creek opening
into the East River. The coal is received in barges and both an-

thracite and bituminous coal are handled at this yard. The
building in which it is stored is 135 feet long, 62 feet wide, and 50

feet high to the top of the bins. It contains 18 bins or pockets,

each capableof holding 300 tons of coal without trimming or 850

tons if trimmers spread the coal after it is dumped from the cars.

The total storage capacity is thus from 5,400 to,6,300.tons.

In Fig. 1 we have grouped four views of the plant, the first of

which shows it as seen from the water side ; the second is a
side view of the hoisting tower, the third is a rear view of the

top of the tower in which the hoisting engine is placed, and
the fourth is the rear of the storage building. The method of

handling the coal is to hoist it from the barges to the top of the

tower by means of a two-ton steam shovel, where it is dumped
into a hopper ; from the latter it is discharged into the automatic

cars which run on tracks on the platform extending from the

tower to the building. The tracks are on a slight down grade,

and the cars run into the building of their own weight, where
they automatically dump their contents into the bins and return

automatically to the hopper in the tower. From the bins the

coal is drawn off into wagons through chutes at the bottom, that

screens the coal as it is delivered to consumers. Thus at no point

is the coal handled directly by men, and in getting it into the

bins the number of men required is reduced to a minimum. The

engineer in the tower controls all [movements of the bucket, and

two men are in charge of ,'.the cars carrying the coal to the bins.

The boiler room is down on the ground, and of course requires the
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Fig. 2-

Fig. 3.-12 by 14 Inch Double Hoisting Engine.-Built by the C. W. Hunt Company, New York
service of a fireman. Coal trimmers are needed in the barges
only when the latter are so nearly unloaded that the coal can-
not be reached by the steam shovel.

As already stateJ, the shovel has a capacity of two tons. It is
operated by the double cylinder 12 by 14 inch hoisting engine
in Figs. 2 and 3. The height to which the coal is lifted is about
75 feet, which is much greater than usual in this kind of a plant.
The engine-room floor is 60 feet above the dock. The engine
shaft is geared directly to the hoisting drum shaft, the whole ar-
rangement being self-contained and compact. Several features
of the engine are worthy of notice. The valve gear is one de
signed by Mr. C. W. Hunt, and is a modified Hackworth motion.'
It is very simple for a reversing gear, and consists of a connec-
tion, one end of whioh is carried on a return crank from the main

crank pin, while the other end is

attached to the sliding block of

a straight link carried on a tum-
bling shaft. The upper end of this

connection has a circular motion,
and the lower end moves in a
straight line, the direction of
which is dependent upon the link.

The valve rod is attached to the
connection at a point near its

lower end, and the movement of

the valve is largely derived from
the horizontal component of the
motion of the lower end. It isevi-

dent that throwing the link over
to tiip opposite angle from that
shown will reverse the direction

of valve travel, and thereby re-

verse the engine. The valve is

Ircated under the cylinder, and
is cylindrical in form. In this

position it permits perfect drain-

age from the cylinder.

The hoisting and dumping
chains are wound on the drum
between the two sets of flanges

seen near the gear wheel in Fig. 3.

The chain winds up on itself, so

to speak, and the change of diam-

et' r resulting tht re-

from is compensated
for at the counter-

weight drum seen

on the nearer end

of the same shaft.

The counter-weight

is :-u;.pended within

the tower by a wire

rope, one end of

which is fixed

while the other is

attached to the
drum. Thecountfr-
weight is sufficient

t o approximately
balance the weight
of the empty bucket

and reduces the
maximum demand
en the engine during

the operation o f

hoisting. The coun-

ter-weight cable un-
winds on the in-

creasing circumfer-

ence of the drum
and thus balances

the weight of the

steam shovel at all
points. This arrangement gives the minimum steam consump-
tion per ton of coal hoisted as the work of hoisting and lowering
shovel is done by the counter-weight. The hoisting chain winds
on a drum between the pair of flanges of the spool nearest the
large gear. This drum is fixed on the shaft and between its
flanges and the gear is a band brake by which the engine can be
stopped. The next spool is for the dumping chain and is loose
on the shaft, and is driven by a friction which is strong enough
to keep the chain taut at all times. When the shovel is to be
dumped another band brake on this spool (not visible on the
engraving) holds the dumping chain, which is attached to the
apex of the shovel frame, and when the engine is reversed the
shovel opens.

The shovel chains are of a novel construction which .gives a
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large bearing surface and great strength and safety. The links

are each made up of a number of thin steel pieces stamped
out of sheet steel. The chains pass over pulleys on a trolley

that travels on the curved boom extended out from the front of

the tower. When the shovel rises to the trolley, trolley and
shovel travel together along the under side of the boom up
into the tower where the contents are dumped into a hop-

per. In lowering, the trolley and shovel go out on the boom
together until the trolley is arresti d oy a stop, after which the

shovel decends vertically. The boom is fixed when the plant is

in operation, but it can be swung to one side, allowing the masts

return tubular boiler oi feet by 16 feet, with 98 three-inch tubes

It is rated at 100 horse-power.

There is a feature of the framing of the building and bins that

deserves mention. It will be noticed from three views of Fig. 1

that on the outside there are four bands of heavy timbers. These

are notched down over the ends of the timbers projecting through

the sides, and all joints made so as to resist bulging under the

weight of the coal in the bins. There are three passageways for

coal teams under the bins and coal can be taken into wagons in

any one of these passageways or from either side of the building.

The chutes are operated from the wagon by the driver, and the

trough of the chute has a bottom

of netting through which the dust

of the coal passes into dust bins

located under the chutes.

This successful plant has a daily

capacity of 600 to 700 tons of coal

taken from the barge and de-

livered to the bins under normal

working conditions; round trips of

the bucket are frequently made by

the engineer in 50 seconds, which,

with a shovel holding two tons of

coal, gives a maximum capacity

greatly in excess of that amount.

Fig- 4.

Weight Box for Automatic Cars.-C. W. Hu

of a vessel to pass it when necessary. This arrangement of engine

and booms allows the hoisting plant to be operated by one man
who has complete control of the engine and the shovel.

The patented automatic cars used by C. W. Hunt Company in

so mamr of their plants are probably familiar to a large number
of our readers, but for the benefit of those not informed we will

describe their operation. In this plant there are two narrow-

gage tracks leading from the hoisting tower into the building,

one track passing down each side of the building over tbe bins.

There is one four-wheeled car for each track and the side doors

of the cars swing on hinges at the top, and at this plant each

holds a little more than a ton, so that one trip of each car de-

livers to the bins more than a ton of coal. Attached to the side

side of one of the girders carrying the rails over the bins is a

dumping block which strikes the latch mechanism of the cars as

they pass; the side doors swing out and the coal falls in the bin.

This dumping block can be shifted from one position to another

so as to allow the car to dump in any desired pocket in the

storage building.

The loaded cars run into the house by gravity, the tracks having

just sufficient grade for this purpose. The mechanism by which

they are returned automatically is ingenious and simple. Along

each track are two wire ropes across which can be clamped a

stop at any desired location. The loaded car as it goes down the

track picks up this stop, takes it along with it, and draws the

cable after it until its motion is arrested and its load is dumped.
These cables are carried over pulleys to one corner of the weight

box shown in Fig. 4, one upper corner being hinged to a fixed

frame. These triangles, one for each track, are also to be seen in

the second view of Fig. 1. When the car pulls the cable it lifts this

box, which is heavily weighed, into the position shown in Fig. 5.

As soon as the load is dumped the empty car is sent back to

the loading point by the triangle as the latter returns to its nor-

mal position. Thus the dumping and return of the car are en-

tirely automatic and by shifting the stop for the car and the

dumping mechanism the car can be made to deposit its load in

any desired bin.

A neat boiler-house has been erected on the dock and in it is a

Fig. 5.

nt Company

The Construction and Condition

of Mail Cars.

The annual report of the Gtneral

Superintendent of the Railway

Mail Service for the fiscal year end-

ing Juue 30th, 1896, contains an

interesting paragraph on the con-

struction and condition of railway

post-office cars. Statements received from all of the division

superintendents show that the improvements made in car con

struction during the year covered by the report have been greater

than for any similar period since the organization of the service.

A large number of the railway post-office cars now in use are vesti-

buled, and in addition are provided with all modern improve-

ments in the way of light, heat, couplings, buffers, etc. As a re-

sult, they pass through accidents more successfully than ever be-

fore, and the per cent, of the clerks killed and injured has been

greatly reduced.

The report states that independent.of improvements made in the

construction of cars so as to increase their carrying and resisting

power, the greatest improvement made has been in the character

of the light. The total number of full railway post-office cars now
in use is 778, all of which were formerly lighted by oil lamps, where-

as at present 215, or 27 per cent., are lighted with Pintsch gas,

which is regarded by the department as not only the best system

for illuminating purposes, but also in the matter of the safety of

the clerks and the mails in the event of accidents occurring to

trains upon which clerks are assigned to duty. The number of cars

heated by steam is 327, or 42 per cent, of the total.

An examination of the list of casualties contained in the report

shows that while there has been a decrease in the number of in-

stances in which mail matter was damaged by oil from the lamps,

or actually destroyed by fire, resulting from this source or from the

stoves, much annoyances and serious inconvenience is still caused

by these troubles. There are 32 cases cited in which mail matter

was damaged by oil from the lamps, three cases in which fire o-ig-

inated from the oil lamps, eight from the stoves and eight from

causes not definitely known.
It is very gratifying to note that the Railway Mail Service De-

partment has received the hearty oo-operation of all important

railway lines in the work of extending the application of safety

devices to the mail cars, and that quite a number of companies who
have not up to the Dresent seen their wav clear to the introduction

of Pintsch gas, steam-heat, vestibules and other safety appliances
are carefullv considering the matter, many of tbem having deter-

mined to adopt these features at an early date. Since the safe

transportation of the mails is of such vital importance to the busi-

ness interests of the country, it is to be hoped that the work of

strengthening and improving the mail cars will be rapidly carried

forward, and that on the records of another year there will be
fewer cases of loss of life to the clerks and of destruction or

damage to the mails than ever before.
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By the reversal of the decision of the Circuit Court in the St.

Louis coupler suit, the right of steel and malleable iron companies
to supply parts of couplers to railroads for repairs appears to be
established. The only limitations are that the parts supplied

shall not amount to a reconstruction of the coupler and that the

part or parts furnished shall not be patented articles in them-
selves. In other words, though the replacement of a knuckle does

not constitute reconstruction it can only be supplied when the

patents do not claim the knuckle separately but only in combina-
tion with other parts; furthermore such knuckles must actually

be used for repairs, and cannot be used with new heads or locks

supplied by the same or other parties without constituting infringe-

ment.

Our readers may be interested to know that the decimal gage
adopted by the Master Mechanics' Association, American Society

of Mechanical Engineers, and several other societies, is receiving

substantial recognition. Recently the American Steel Manufactur-
ers Associalion adopted it and will hereafter use it to the exclusion

of other gages. Several large railroads, notably the Pennsylvania
and Southern Pacific have issued orders from] the General Man-
ager's offices that no other gage be used in the ordering of ma-
terial. The Pratt & Whitney Company have completed 500 of

these gages and are at work on the second 500. The tools for

making the gages have been expensive and have required much
skill in their design and construction. The greatest problem pre-

sented was due to the elliptical form of the gage and consisted

in milling each of the slots in the circumference of the gage nor-

mal to the curve. But this and other problems have been solved

satisfactorily and the gages will now be turned out with gi eater

rapidity. Added to the undoubted merit of the decimal gage,

the anxiety displayed in many quarters to obtain gages at an

early date augers well for its general adoption and the ultimate

abandonment of the divers gages now in use.

Last month we referred to the movement inaugurated by the

Ohio Falls Car Manufacturing Company forjthe establishment of

a standard box car incorporating the Master Car Builders' stand-

ards and recommended practices, this standard to be followed by

the various car-building concerns when filling orders for small

roads who do not furnish drawings or standards of their own.
A communication on this subject to the Central Railroad Club

met with a queer reception. It was laid on the table because it

was considered to be an attempt to "anticipate the functions of

the Master Car Builders' Association." The gentlemen who ex-

pressed this opinion ought to know better, and we must conclude

that the project was not carefully considered by them, or such

action would not have been taken. It is true, as stated, that the

Master Car Builders "have been adopting standards for a great

many years, and they have not designated all the standard parts

of a freight car or its capacity," but that should not stand in the

way of manufacturers undertaking to put the standards already

adopted into more general use or to uniformly employ certain

leading dimensions, not yet standardized, in their own practice.

The plan rightly carried out has everything in its favor and is

deserving of hearty support, and we cannot see how the dignity

of the Master Car Builders' Association is going to suffer by it or

its prerogatives be usurped. The circular letter which we re-

ceived certainly gave due prominence to the work already accom-

plished by the association and made provision for a prompt
recognition of anything it might do in the future. We are still

of the opinion that the movement is a good one and we wish it

complete success.

In 1897 those attending both the Master Car Builders' and

Master Mechanics' conventions will be compelled to stay at Old

Point Comfort for at least 10 days, or the longest of the periods

over which the two conventions have been spread in recent

years. Many times have the associations been urged to curtail

the interval between the two conventions and a few years ago

the sentiment in favor of it was so strong that it was expected a

permanent change would result. The time was shortened in 1891

to six days, but since then change after change has been made
and through it all the period has been growing steadily, as will be

seen when we state that from 1890 to 1896 inclusive, the days

occupied by the conventions have been ten, six, eight, nine, nine,

nine and eight respectively, and in 1897 the number will be teD.

These figures indicate a vacillating policy that is not particularly

creditable, and the manner in which the by-laws relating to the date

of the conventions have been changed seems to be free from all de-

liberation or serious thought. Quite a number of the members of

both associations, men whose opinions we all respect, believe that

unnecessary time lost between conventions is an injury to the

associations, as it prevents many prominent railroad men from

attending both conventions. If, instead of continuing to pursue

the vacillating policy of the past the associations would next

June appoint a joint committee to recommend some fixed pro-

gramme for the two conventions and at the same time suggest

such changes in the order of business, or amendments to the con-

stitution and by-laws as will expedite the routine business, the

two conventions can not only be held in much less time than ten

days, but more and better work will be done in the shorter period

than is now accomplished. If only two days out of ten are

saved the result will be welcomed by many. With an average

attendance of 1,200, the total saving in time would be 2,400 days

or the equivalent of seven years of one man's time. If out of the
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1,200 there are only 300 who are anxious to save time, it ought to

be remembered that many of these 300 are men who are doing

the best work in the associations, and whose roads have indirectly

at least contributed much to the advancement of the societies

through the experiments and investigations carried out on their

lines and at their expense.

Besides the reduction of the time occupied by the routine busi-

ness of the associations, another reform, needed more particu"

larly in the Master Mechanics' Association, is the selection of

better subjects for committee work. Just how this is to be

brought about is not so important, but that better subjects are

required is a settled conviction not only in our own minds but

in those of several prominent members who have expressed their

opinions to us. When the association investigates and takes

action on such matters as a decimal gage, standard dimensions of

tires, boiler steel and tube specifications, locomotive tests, pro-

portions of exhaust pipes and nozzles, and others which might be

mentioned, it usually does most creditable work—work that is

appreciated not only in this country but abroad—but when it re-

ceives committee reports on petty details which could better be

taken up in carefully prepared topical discussions, it detracts from

its own dignity. Many of these reports on details of locomotive

construction have been excellent and yet the committees

reporting on them must have often felt that they were

small matters on which to elaborate a formal report.

These same committee men could have started valuable

topical discussions on the details assigned them, without

feeling that they were called upon to handle a small matter in a

large way. It may not be easy to formulate a satisfactory rule

for guidance in the selection of subjects for reports, but possibly

as good a one as any would be to call for reports only on those

subjects which, because of their general character or the time and

expense required for their investigation, or for other good

reasons, cannot be studied by each road individually, and to

assign for topical discussion subjects less broad, and which most

roads can investigate in part for themselves, or on which they

can gain some experience in the course of regular operation.

There are excellent prospects of an extensive addition in the

near future to the world's experience and knowledge of the merits

of water-tube boilers for all kinds of marine purposes. Much of

this added experience will be derived from the navies of various

nations, for at the present the installations of water-tube boilers

on naval vessels range from those on small torpedo boats to the

25,000 horse-power in the British cruiser Powerful, and include a

number of the prominent and successful types. In the size of

the individual boilers installed there is also a wide range, the

largest running into thousands of horse-power. In the merchant

service there are many modern vessels fitted with water-tube

boilers, some of them running along our Atlantic coast, others on

the great lakes, while British and Continental yards have fitted

ocean-going steamers with these boilers. There is of necessity a

great difference in the construction of water-tube boilers for

cruisers and for that class of vessels of which the destroyers

head the list. Boilers for the latter must be of the lightest

possible construction, and produce the maximum of

horse power from the minimum of space. The result of

these demands has been the production of boilers that exhibit

the highest engineering skill, but are of a lighter construction

than would be desirable for large merchant vessels. The boilers

in large cruisers need not be extremely light, and in all respects

they approach more nearly to what would be required for large

ocean steamers. For this reason the merchant marine, while

watching with interest the performance of all water tube boilers

in the navies of the world , will be specially interested in the boilers

of these large men-of-war. The experience gained from them,
added to the records obtainable from the merchant vessels simi-
larly equipped, will in a few years provide much valuable infor-

mation for the guidance of those concerned in the construction
and operation of large steamers. And it will not be surprising if

in the same period the merits of the water-tube boiler should
bring them into extensive use for small steamers, yachts, and
craft other than ocean-going steamers.

THE ENGINEER IN NAVAL WARFARE.

The December number of the North Ameriean Review contains

a symposium on " The Engineer in Naval Warfare," the several

articles of which have been written by Rear Admiral J. G.

Walker, Captain A. T. Mahan, Captain R. D. Evans, and Lieut.

S. A. Stanton, all of the United States Navy. These officers have

submitted their various contributions as the substantial argu-

ment of the line branch against increasing the number and im-

proving the status of the Naval Engineer Corps. One would be

justified in expecting from such officials a dignified and pertinent

discussion of the long existing controversy between the sailors and

the engineers of our navy; but the real issues of the struggle

have only been lightly touched upon, and the several contributors

seem to have made a concerted effort to imply that the naval

engineers desire command of the vessels, and seek honors to which

they are not entitled. It is a significant fact, one that testifies to

the weakness of the position of the line in this controversy, that

in all their contributions to the discussion of it only two argu-

ments--if they can be called arguments-have been advanced;

the first charges the engineer with an attempt to get command
of more than his department—a charge that has repeatedly been

shown to be false; the second takes the form of strenuous pleas

for the maintenance of "military organization " without a single

definite statement of how that military organization is endan-

gered by the proposed reforms. The symposium in the North

American Review is only a reiteration of these charges and

specious pleadings.

SPECIOUS PLEA OF THE LINE.

Except the dignified discussion of Captain Mahan, the tone of

all the articles is narrow and unpleasant, and will tend to give

the country a less exalted opinion of the men who practically

control our naval organization. Captain Mahan attempts to

handle this subject through the same processes of reasoning and

statement which have made his style of writing famous. The

claims of the naval engineers, however, are of too practical a

nature and too deeply concern the usefulness of the service

for even Captain Mahan to controvert by specious pleas and

attractive charm of diction. Like all the other contributors to

the symposium, Captain Mahan is exceedingly anxious that mili-

tary titles shall be withheld from the engineers.

Rear-Admiral Walker practically commences his article by de-

claring that he "has not taken part in the so-called Line and Staff

controversy." The press dispatches of the past 20 years show that

the Admiral has been a recognized leader of the line forces, and

has appeared before successive Congressional commttees as the

leading representative of that faction. There may be a question

in the minds of many people as to whether even an Admiral

with a memory so faulty in regard to his own acts is competent

to discuss broadly a problem involving important matters in the

lives of others. A man with such a distressing infirmity is liable

to make serious mistakes, and in this case that fact doubtless ex-

plains why the Admiral has made many surprising statements.

He charges the naval engineers with proclaiming "that engi-

neering is now the leading science, and the care and management

of steam machinery the leading art, of naval warfare"—a declara-

tion that has never been made by the engineers, and which the

Admiral ought to know does not represent the views of the engi-

neers.

The Admiral then pleasantly reviews his career of 46 years in

the navy, and does not fail to remind us that he has " reached the

highest rank in the navy "; that part of his extensive experience

has been gained "as Admiral in command of a fleet," and that

he has rounded out his education by a study of foreign naval

systems. Having given his readers this gratifying information,

so germane to a discussion of this kind, he indulges in truisms

and platitudes concerning the necessity of military discipline and

training that are disputed by no one. He tells us that "a navy

exists for war alone"; that " it is essentially a military organiza-

tion in time of war," and should be one in time of peace ; that

military training and military knowledge are of importance, etc.,

etc. All of this is very, very evident, even to a civilian, but

where does it touch on the rights of engineers, or on the
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present controversy ? The civilian expert knows the

value of training and discipline. He also knows what

the Admiral apparently does not (perhaps he has forgotten it)—
that the success and efficiency of any extensive organization de-

pends iu great measure upon the maner in which each and every

man is made to feel that he is an essential part of it. In attempt-

ing to belittle the work of the engineer, and in ridiculing his

claim to official recognition, the Admiral due* much to make the

engineer officer even more discontented than he has been in the

past. He also does much to destroy that very discipline which

he prates so perfunctorily about.

Can the Admiral do anything more to foster the discontent

already existing? Can any one be blind to the studied insult of

such statements as: " In the business of warfare the men who

direct the operations of war and handle the weapons of war are

those upon whom the success of war depends"; and "the duties

of those who do not take a distinctly military part, while neces-

sary and important, are adjunct and essentially subordinate.''

Are these statements even true? The Engineer, a great English

journal, than which there is none more capable of intelligently

discussing naval matters, says in its issue of Feb. 7, 1896: '"The

truth will have to be recognized that without the engineer, the

admiral, the captain, the blue-jacket, the whole executive branch

of the service are useless. The naval supremacy of Great Britatn

rests in the hands of the engineers. . . Mr. Goshen must take

steps to add to tbenumbar of engineers." And our contemporary

distinctly says in another part of the article quoted that it is not

engine drivers, not even merchant marine engineers, but specially

trained and educated naval engineers that it is talking about.

Admiral Walker writes as though he had unanimous opinions

of naval experts to back him up, whereas on every hand, in the

service and out of it, in this country and abroad, we can find men
who are positive that the duties of the engineers are now among
the most important factors in naval operations.

HOSTILE AND BITTER ATTITDDE OF THE LINE.

The contribution by Capt. R. D. Evans opens with a slur upon
Engineer-in-Chief Melville, whom the engineering world recog-

nizes as in many respects the most distinguished man in the

naval service. This is followed by a charge of inefficiency of the

engineering force in general, and a magnificent tribute to his own
achievements when in command successively of three of our

modern ships. His article covers six pages, of which two are de-

voted to what he accomplished as commander of the Yorktovm,
New York and Indiana. If we are to take him seriously, the only

drawback to still greater achievements by him wras the faultiness

of our naval machinery and the incapacity and insubordination

of the engineer's division detailed to his ships. He furnishes

nothing worthy of discussion, but in his closing paragraphs he
tells the countrv that the engineer is too much of a luxury on
board ship and that is wanted in the engine-rooms are uneducated

engine drivers. He would reduce the number of engineers and
take into the service a corps of warranted machinists. Captain

Evans was Admiral Walker's Fleet Captain, and therefore, like

his chief, the prejudiced captain, indulges in slurs upon the En-
gineer Officers and their force of men. When the men below the

protective deck are told that they may die in defense of the flag of

their nation—because they are paid for it—they need no further

evidence of the injustice practised against them.

What are we to think of a captain who points out the

discontent that exists in a branch of the service, and then de-

liberately attempts to impress upon the men in that branch the

belief that they have no share in the honors of war, in fact that

they are only tolerated in the navy because there is some ma-
chinery on board our vessels which the line officers do not under-
stand, and which they must therefore have men paid to operate ?

The first sentence of Lieutenant Staunton's composition is char-

acteristic of its general tenor. He commences as follows: " Tw©
ideas are assiduously advanced by the engineers; first, that they
are the sole inheritors afloat of the genius of Watt and his fellow-

pioneers in modern science and mechanism," etc. Such an un-
reasonable and untruthful assertion shows that this subordinate

officer ha? contributed nothing of genuine value to the discussion.

He states that "under their (the line officers) sole direction and

guidance has been developed the manufacture of steel—the manu-

facture of armor which has led the world." He thus claims for

the line officers credit which is justly due to the great manufac-

turers of the nation. Cast steel, structural steel and armor plate,

torpedoes, projectiles and the rough forging for guns have been

furnished entirely by private parties. The most prominent way
in which line officers of the navy have figured in the steel in-

dustry has been the incompetent and disgraceful manner in which

they have looked out for the interest of the government when
acting as inspectors. If they had not attempted to usurp the

duties of the naval engineers and naval constructors in the in-

spection of steel, the country would not have been humiliated by

the armor fraud scandal, nor by such exhibitions of incapacity as

is revealed in the press of last month, relative to material fur-

nished for some of our vessels under construction.

OCR INEFFICIENT NAVAL ORDNANCE DEPARTMENT.

The manufacture of guns has been chiefly in the hands of

the line officers. This policy has not been productive of good re-

sults, for while the largest rapid-fire guns in our navy are six-

inch (and there are only a few of them), other navies are mount-

ing rapid-fire guns up to and including eight inches. Other

nations are obtaining greater muzzle velocities for nearly all cali-

bers than are derived in our own practice. Other navies have

developed wire-wound guns by which greater strength, less

weight and ultimately less cost and time required for manufac-

ture are attained. Our navy has done nothing in this respect—

the army is experimenting with such a weapon. We do not say

this in a spirit of reflection on our ordnance officers. We all know
that private firms, with their facilities for experiment, and with

some government encouragement, can always outstrip the gov-

ernmental shops. Our ordnance will continue to be inferior to

that of other nations until private firms in the United States

manufacture heavy guns like Armstrong does at Elswick, Krupp
at Essen, and Canet at Havre.

OUR INADEQUATE NAVAL ENGINEER CORPS.

If anything further is need=d to show the unreliable character

of Lieutenant Staunton's article it can be found in his comparison of

of the engineers of the British and American navies based upon

the number of ships possessed by each nation. The numbers
are valueless without a statement of the character of the vessels

that compose the table. He knows, although his readers do not,

that the English list includes yachts, store, surveying, sailing,

training and harbor ship?. He also knows that it includes 150

vessels laid up in reserve. Furthermore he says not a word
about the number of engineers in the British navy being too small

for the ships in commission. It is a fact nevertheless. The Engi-

neer, Feb. 7, 1896, says: "We beg our readers to turn to the

Engineer of March 8, 1895. In it they will find an elaborate setting

forth of the Admiralty distribution of engineers in the fleet. . . .

The principal fact is that last March there were 318 engineers

needed and only 85 available. . . . We have not engineers enough
for the ships we now have; whence are they to be had for the large

additions that must be made to our fleet?" Lieut. Staunton has

not told his readers that in the repjrtof the Secretary of the Navy
Mr. Herbert officially states that the United States possesses 73

ships, while Great Britian has 493. Nor does he state that there

are 1760 commissioned line officers in the British service, and 723

in the United States navy, in other words that the United States

has 9.9 line officers per ship, while in the English service there

are only 3.52 officers per ship. It, is incredible that men belong-

ing to a profession wherein the standard of honor has always

been regarded of high order should half tell the truth as Lieu-

tenant Staunton has done.

Based upon such false and misleading tables, all the contribu-

tors, with the exception of Captain Mahan, demand that the

number of engineers should be reduced. Their views are not in

accord with the experience and study of the honorable secretary

of the navy, for in Mr. Herbert's annual report to the President,

page 43, he urges the augmentation of the Corps of Naval En-
gineers " until the limit shall be 250 instead of 194 as at present."



AND RAILROAD JOURNAL. 21

OFFICIAL RELATION OF THE CHIEF ENGINEER TO THE COMMANDING
OFFICER.

Captain Mahan's article is the only one of the foui that is wisely

tolerant of the views of the engineer. His whole argument is a

defense of the military organization on board ship. He shows

that the line is naturally the directive power, and as such must

command. Its position above the protective deck in contradis-

tinction to the location of the engineers below that structure

places the power of command with the line branch. Captain

Maban declares that the engineer " recognizes the captain, but

resents the executive officer and the officer of the watch. The

spirt, however, is one." Does Captain Mahan contend that in

the army there can be a trinity composed of the commander of

the post, the adjutant of the battalion, and the officer of the day,

all vested with authority to assume at will to direct the adminis-

tration of the garrison? Is not the directive power concentrated

in the senior line officer present?

Of course the naval engineers resent the claim that a trinity of

men on board ship can each assume command prerogatives. The
engineers acknowledge that the succession to command is lodged

in the line officers, but they do maintain that the inheritance

cannot be assumed by anyone so long as the captain is on board

ship and fit for duty. The representative of the captain will be

implicitly obeyed in any order that he may convey, but such a

messenger cannot assume other command prerogatives. In the

controversy which has resulted there has never been a hint

from the engineer against the authority of the commanding
officer, or the prompt obedience to a signal from the bridge, even

if that signal be made by a powder boy. Sections 10 and 17 of

the Wilson Engineering and Educational bill, which is in full ac-

cord with the views of the engineers, prove the sincerity of their

unqualified recognition of the commander as the supreme author-

ity.

It is not the desire of the engineers to command ships. They

are striving to command the men of their own department, sub-

ject alone to the authority of the commanding officer. They de-

mand that they shall be placed upon an equality with officers of

the line in performing their duty.

NECESSITY FOR TRAINED ENGINEER OFFICERS ON BOARD SHIP.

With the exception of Captain Mahan—and even he implies the

thought—the several contributors mairtain that the engineer

officer is virtually an engine-driver when he goes on board a war-

ship. It will surprise the engineering world to be told that the

expert in charge of the complicated machinery of modern ships

of war is thus regarded by the commanding officers of the Ameri-

can Navy. It must be a trained mind which is able to superin-

tend the efficient working of machinery costing over one and

one-half million dollars. The line officers insist that the small

amount of machinery in their charge should be under the admin-

istration of technically educated line officers with titles and rank

that are genuine, but they urge that all the remainder of a ves-

sel's machinery, including its great propelling engines and its

boilers, together with all the men needed in their operation, shall

be taken from the care of highly-educated engineers and shall be

placed in the keeping of uneducated engine-drivers without title,

rank or authority.

There are men in the Congress of the United States who would

take good care that no more money should be appropriated for

ships-of-war if the care of the machinery was to be intrusted to

engine-drivers and not to highly trained experts. The progres-

sive and excessive cost of repairs to our warships can be easily

accounted for, if all the commanders of our vessels hold such

views. Demoralization and discontent must reign supreme if

our naval commanders accord such a status to the engineer

officers.

Without going further into this controversy, we find the situa-

tion as follows : The country has thus far acted on the assump-

tion that educated engineers are needed on our modern warships.

To secure such men they have been educated at Annapolis at a

a cost of §15,000 per graduate. To retain such experts when it

does secure them, it must make the engineer's positions on ship-

board more tolerable than the existing organization provides.

The engineer's duties are chiefly those of superintendence in

their department, and the executive duties belonging to it, and

their authority should be sufficient to free them and their men
from unnecessary petty annoyances. Having placed engineers

of education and high attainments on board our ships, must it now
be confessed that it is impossible to accord them the status of of-

ficers? Must the efficiency of their department be sacrificed in

order that the traditional customs of the service be preserved? A
large and efficient force of engine-drivers must be secured, but

their work can only be satisfactorily performed under the guid-

ance and direction of a trained corps of educated and scientific

experts.

RANKS AND TITLE IN OUR NAVAL ORGANIZATION.

The staff of the navy demand to be placed on an equality with

the staff of the army. The naval engineer is entitled to official

recognition and military titles should not ba withheld from them.
Title simply designates and unqualifiedly acknowledges rank.

The line of the navy has attempted to use it as a patent of

official superiority and as a licer.se for privilege. The coddling
of one set of officers, as regards pay, rank, title, position, power,
privileges, to the neglect of other officers whose duties are in

many respects as important, is a certain way of securing inferior

talent and character. It invites defeat in the issue of battle,

for which alone navies exist. The good of the commonwealth
should be the sole consideration, against which naval traditions,

usages, jealousies, and the desire to obtain all the advantages,

prestige and emoluments of the naval service, should be urged in

vain. This favoritism to the line can only be secured by a corre-

sponding injury to the navy as a national weapon.

DEFECTS AND IMPROVEMENTS IN LOCOMOTIVES.

In the first article on this subject, which was published in the

September number, reference was made to steam superheaters as

a means of saving and utilizing some of the heat which now

escapes up the chimneys of locomotives. The economy which is

possible by superheating steam, like that resulting from heating

the feed-water, has long been known, and innumerable experi-

ments have been made and appliances devised for securing the

economy which would be available if the practical difficulties

could be overcome. Heretofore these have been chiefly due to

the high temperature of the steam, and the consequent destruc-

tion of the lubricating material by the hot steam. This trouble

could be assigned to three causes; first, to the difficulty of regu-

lating the temperature of the steam; second, to the use of vege-

table packing, and, third, to the fact that the animal oils, used for

lubrication before mineral oils were generally introduced, were

disentegrated or decomposed at comparatively low temperatures.

Recently, renewed attention has been given to this subject, es-

pecially on the continent of Europe. Some of the mineral oils, as

is well known, will stand a much higher degree of heat than the old

animal lubricants would,and thesamething is trueof metallic pack-

ing compared with that formed of hemp and other similar materi-

als. Steam of a higher temperature may therefore be used now

than was possib'e when the cylinders and valves were lubricated

with animal oils. The problem, too, has been attacked from the

other end, that is by providing means for regulating the tempera-

ture of the steam after it is superheated and preventing it from

entering the cylinders at an excessively high degree of heat. The

methods of this will be discussed farther on.

The difficulties of superheating may be understood if it is re

alized that a modern express engine, running at the rate of 60

miles per hour, cutting off at one-third of the stroke, uses

about 1.260 cubic feet of steam per mile and per minute, or 21

cubic feet per second. A given volume of steam, it must be

remembered, will not absorb heat as rapidly as the same volume

of water will. The sensible temperature of steam of 170 pounds

pressure is 373 degrees and it also contains 852 degrees of latent

heat, or heat of gasification, as some have called it. The specific

heat of steam is less than half that of water, or, in other words,

it will take less than half as much heat to raise the temperature

of a given weight, say a pound, of steam one degree as would be

required to heat a pound of water one degree. For each degree

that dry steam is superheated its pressure is increased .00236, or

for each 100 degrees its pressure will be increased .236 and 200

degrees .472.

That is, dry saturated steam ol 170 pounds pressure if super-
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heated 110 degrees, would be increased to 210 pounds pressure,

and if superheated 200 degrees its pressure would be 250 pounds.

But the total heat in a pound of saturated steam is 1.227 units.

As it takes ltss than half as much heat to raise the temperature

of steam a given number of degrees, as is required to heat water

to the same extent, it will be seen that somewhat Jess than 50

units of heat will increase the temperature of a pound of steam

above 100 decrees, and its pressure 40 pounds, and 200 units will

add 100 degrees to the heat and 80 pounds to the pressure. That
is an addition of 8.15 per cent, of heat increases the pressure 23^

per cent., and the addition of 16.3 per cent, of heat increases the

pressure 47 per cent. It is not pretended that these figures cover

the whole theory of superheating, but they indicate the source of

its economy.
Now that this theoretical saving is. at least in part, realizable

in practice, has often been shown, but especially in recent experi-

ments made with stationary- engines in Switzerland and Germany.
Thus the Bulletin de la Societe Industrielle de Mulhouse, for

April-May, 1896, reports that a compound engine was tested in

Alsace recently, in which the mean steam pressure was 5.7 at-

mosphere (85.5 pounds), with the following results:

Steam Superheated. Economy of coal.
1H7.6" F 8 per cent.
183.2°F U.4percent.
212°F 20 per cent.

That is, the figures in the first instance indicate that in that ex-

periment about one-half the theoretical economy indicated by
our figures was actually realized in coal consumption, and in the

last about two-thirds. There must of course be a counter charge
against this saving for the first cost and maintenance of the

super-heating apparatus, and all experience teaches that this may
consume all the saving, and more too. but the problem which it

is intended to present here is the practicability of devising an ap-

paratus which will effect this economy without a cost which will

make it unprofitable. There can be no doubt that such an econ-
omy is possible ; the only question is whether it can be effected

without costing more than it is worth.

At any rate it will be worth while to consider what must be
done, and the means required to do it, in order to superheat the
steam consumed by a modern express engine, which uses 1,260

cubic feet of steam of 170 pounds pressure per minute. The
weight of a cubic foot of steam, of that pressure, is .4142 pound,
so that we have a total of 521.8 pounds of steam to be superheated
per minute. As it takes somewhat less than a half a unit of heat

to superheat each pound of steam one degree, we must be pre-

pared to transmit about 25,000 units of heat per minute from the
products of combustion to the steam to superheat it 100 degrees
or 50,000 units to heat it 200 degrees. Unfortunately our infor-

mation and knowledge of the laws governing the transmission of

heat to steam are not very exact or reliable. A locomotive of the
kind which has here been taken as an illustration would have
about 1,800 square feet of heating surface, and it consumes
521.8 pounds of steam per minute and must of course convert
that quantity of water into steam. The total heat in this steam
is equal to about 600,000 units, so that about 333 units of heat
must be transmitted to the water per square foot of heating sur-
face per minute. When a locomotive is working hard the fire in

the firebox has a dazzling white appearance, the temperature of
which is about 2,800° F. .at the same time the products of com-
bustion escape into the smokebox at a temperature of about
800 degrees. If we take a mean of the difference or 1,000 degrees
and add it to the smokebox temperature we will have 1,800
degrees as the average temperature at the heating surfaces
in the boiler of the locomotive. As the water and steam
in the boiler have a sensible temperature of 375 degrees the
difference between the heat on the fire side and that on
the wet transmitting surfaces, would be equal to 1,800 —
375 = 1,425 degrees. Consequently on these hypotheses about
one quarter of a unit of heat is transmitted per square foot
of heating surface per minute per degree of difference of temper-
ature. Taking the smoke-box temperature at 800 degrees and
that of the steam to be superheated at 375 degrees and the same
rate of transmission per degree per square foot per minute in a

superlreater that has been calculated fur the boiler and we
would have a transmission of a little over 100 units of heat per

minute.

To increase the temperature of the steam 200 degrees it has

shown will require the transmission of about 50,000 units of heat

per minnte, so that our superheater must have about 500 square

feet of surface. Now, it must be admitted that it will not be easy

to provide that amount of heating surface in the smoke-box of a

locomotive, which seems to be the only available location for it.

Then it also seems certain that the rate of transmission of heat

from the products of combustion in one side of a plate or a tube

to steam in the other will be slower than it is if the medium
through which the heat must pass is in contact with water; in

fact the rate of transmission of heat in a superheater is given by

Longridge at only one-twelfth of a unit per square foot of surface

per minute per degree of difference of temperature. If this is

correct a much larger amount of heating surface will be required

in a superheater for the transmission of a given amount of heat

than is needed in a boiler.

Nw these difficulties are pointed out not for the purpose of prov-

ing that the problem is insoluble, and thit an effective superheater

for locomotives is impracticable, but for the purpose of show-

ing the difficulties which must be overcome. Unfortunately, too,

in addition to these, there are some others. If the amount of

heating surface which is required in the superheater is provided,

one of two things is liable to occur when steam is shut off. If the

superheater is then filled with steam it is liable to be treated to a

very high temperature, while it is quiescent in the heater. If the

throttle valve is so arranged that when steam is shut off from the

engine it is also shut off from the superheater, the latter will then

become heated to a high temperature, so that the firststeam which

the passes through thereafter will be liable to be overheated. As
was pointed out at the beginning of this article, the regulation of

the temperature of superheated steam has always been a dif-

ficulty in using it. Two methods of overcoming this difficulty

have been suggested and employed, one to carry the hot steam

after it has been superheated through pipes in the steam space in

the boiler, so that any excessive heat is imparted to the steam in

the boiler outside of the pipes. Of course, what may be called

the superheat in the steam inside of the pipes would never all be

imparted to the saturated steam outside of them. The hot steam

would always retain some of its superheat, but the higher its tem-

perature the greater would be the rate of transmission from the

steam inside to that outside of the pipes. In this way any exces-

sive heat would be imparted to that in the boiler the temperature

of which could never get above that of saturated steam of boiler

pressure.

Another method of tempering the heat of superheated steam i6

to first use it as a steam-jacket around the cylinders, by which
any excessive heat would be absorbed. It has been shown that

each of these two methods has been very effective in stationary

engines, and there is no theoretical reason why they are not

equally applicable to locomotives. The difficulties are all of a

practical character—that is, to find room for the heating surfaces

required and designing and constructing them in such a way that

they will not be liable to fail at critical times or cost too much, or

require expenses of maintenance which will absorb all the saving

of fuel. There can be no question, however, that a theoretical

saving of from 10 to 20 per cent, is possible by the use of super-

heated steam. This, and more, too, has been realized in practice.

It is given at from 10 to 50 per cent, by Professor Thurston in his

paper on superheated steam, read before the St. Louis meeting of

the Mechanical Engineers last May. He also quotes from Mr.

Donkin, than whom there is no better authority, who said that

'•no possible improvement of the steam-engine, of which we have

any knowledge at this moment, offers anything like so great a

chance of important economy as the introduction of superheat-

ing, and especially of superheating to at least 100 degrees or more
above the saturation temperature of the steam."

The only question is the cost of effecting such economy. To

persons of an ingenious turn of mind, with plenty of experience,

and having besides what may be called iron horse sense, it is an
inviting field for the exercise of invention.
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Any one attacking this or any other problem in locomotive im-

provement should remember, though, that success here, as else-

where in this field, will always be subordinated to the fact that

the chief end of a locomotive is to haul trains, and not save fuel

or make good indicator diagrams. Primarily it must haul its

train without delay or interruption. If it can do this, and
save coal and make good indicator diagrams at the same time, so

much better, but if a railroad manager must choose between a

locomotive which can haul its trains regularly and promptly, and
yet is wasteful of fuel, and makes indicator diagrams resembling

an old pair of boots very much down at the heel, or one which
must be laid up for repairs from time to time, although it is as

economical of fuel as a miser is of money, and whose indicator

diagrams would delight the heart of a professor of engineering in

a technical college, the railroad manager is sure to prefer the

more reliable although more expensive machine.

THE TRAINING WHICH APPRENTICES NEED.

The report on apprentices presented to the Master Mechanics'

Association last June has apparently been the means of directing

attention to the education of young men in our railroad shops,

and several papers and discussions before technical societies and
railroad clubs attest the genuineness of the interest displayed. A
peculiarity of much that has been suggested for the improvement

of the apprentice is that it follows the lines of a more or less

thorough technical training. The plans seem to be put forth with

the belief that the present shop training is satisfactory, or that

the technical training proposed will correct its shortcomings. The
spirit in which these suggestions are made is most worthy, for,

though some things done for apprentices may yield a good finan-

cial return, such educational schemes as have been outlined call

for an outlay b3" the employer from which others will often reap

the benefit.

Recognizing this excellent spirit of helpfulness toward appren •

tiees, we nevertheless cannot agree with those who propose the

educational courses outside of the shop work proper as the first

step to be taken. As long as shop training is wnat it is at present,

an offer of technical education to the average apprentice is like

giving him a stone when he asks for bread. The stone may in

this case be offered in good faith, but his digestive organs are not

capable of dealing with it, nor is it the kind of food he craves.

What he wants first, and what he has a right to expect, is to be

taught those things necessary to proficiency in the trade he has

selected. If he has ambitions to become more than a mere jour-

neyman that is his affair, and he may generally be counted upon
to fulfill those ambitions without direct help from his employer,

though assistance from that source, if given, may be gratefully

appreciated and will reflect credit on the giver. But the shop

training is something which his employer has contracted to fur-

nish him. His pay as an apprsntice is to consist of two things—

a

course of instruction in the trade he has chosen and a small sum
of money, made small because of the expense, direct and indirect,

incurred by the employer in providing the instruction. Now the

first question to be answered in any case before further training

is considered is, " Does the employer faithfully discharge the obli-

gations he is already under to his apprentices?" Is he giving

them a proper shop training?" In how many shops can these

questions be answered in the affirmative? Not many, we fear.

In a recent discussion of this subject before the Western Rail-

way Club, Mr. Wm. Forsyth, Mechanical Engineer of theC.,B.

&Q. R. R., made an excellent plea for the apprentice when he

said :

"They (those advocating a technical training) have gone beyond
the practical training of the apprentice, aDd they have undertaken
to set up a technical school in our railroad shops. I do not believe

that this is the first thing to do. I do not believe it is the most im-

portant thing to do, for I think that nearly every railroad shop
has in its superintendent of motive power and in its foreman the
opportunity to do a good work for the apprentice boy, but they are

shirking it, they are avoiding it. When I was learning my trade I

was given an old lathe, with a worn-out lead screw, and a rickerty

tail-stock and a slippery belt, and I was kept there turning bolts

for several months. The foreman did not take any interest in me,
there was nobody in the shop who tried to teach me anything, and
if I learned anything it was because a boy absorbs something from
his surroundings in four years, and he may be able to pickup some-
thing for himself if nobody helps him. That really is the condition

of the apprentice boy of most railroad shops in this country to day.

So that if we want to do anything to help him, do not soart with

an ambitious scheme of giving him a technical education, but let

us look after him a little in the siiop, and in the first place try and
make a good mechanic of him. As a practical suggestion in this

line I should think we ought to try and find some one in our shops

who is a natural teacher, if we can, some good mechanic who has a

faculty of imparting knowledge to others, and let him have some
oversight of the apprentices. Let nim be one that they can go to

and ask questions, find out something about what they are work-
ing at, and after that establish a class of some kind and get started

at a night school and gradually develop an attempt at education."

Does not this quotation suggest the true course ? Is not a com-

plete shop training the very thing to obtain which the appren-

tices entered the shop, and for which they contracted with their

employers ? Is it not the essential thing to most of them, in view

of the future they have planned for themselves?

Most of the young men enter the shop with the intention of be-

coming journeymen—nothing more. Anything that will tend to

make them better mechanics is to be encouraged. But the prime

requisite is what in brief we designate as shop training. Mr.

Forsyth has given his experience as an apprentice, and many
others can give similar testimony as to the neglect of foremen

and others to instruct them. The writer"s own recollection is that

he never was given a change of work without having to "kick"

in order to get it. There is such an admirable opportunity in the

shop to instruct a youth in more than the mere drudgery of his

occupation that it is a pity to see it neglected. But neglected it

is. It is not exaggeration to say that the average apprentice drags

through a three or four years' term of service wholly dependent

upon his own unaided efforts in absorbing knowledge, neglected

by the foreman, assigned to the poorest work and the most de-

crepit machinery ; seldom fully instructed as to how any piece of

work should be done, and without an opportunity to gain an in-

sight to general shop methods or to show what he is made of.

The only piece of work that the writer remembers spoiling dur-

ing his apprenticeship was spoiled because of the careless in-

structions of a foreman. He was told to perform the last opera-

tion on a rather costly piece of work by a method of measurement

that could only be right when all previous operations on the work

had been accurately performed. As bad luck would have it, some-

body had blundered by a quarter of an inch at a point that was

not essential in itself, but which used as a starting point for the

final operation, led to the ruin of the piece. In this case the ap-

prentice learned to check other people's work before he trusted it

implicitly, and furthermore, that there was a right and a wrong

way to measure work; but he found it out without the aid of the

man who should have been his careful instructor, and at the ex-

pense of the company.

When a boy is given a piece of work that is new to him, it

would save the foreman much future trouble and greatly encour-

age the boy if he was told all there was to be known regarding

the seperate operations and the why and wherefore of each move.

But this is seldom done. As an example let us suppose that the

boy is given his first piece of taper work. How is he told to go

about it ?

The chances are that the tail-stock is set over by judgement

merely and several trial cuts taken, whereas it could be set over

by calculation to almost the correct position. The apprentice is

not told that if the drawing calls for a taper of one-quarter inch

in six inches and the work is '21 inches long over all, the tail-

stock can be set over J, inch and will be in approximately correct

position. Nor is he told to keep the tool the same height with re-

lation to the centers during the entire job until he has spoiled a

piece of work by failing to do so, or, if so instructed, he is not told

the why and wherefore. Here is a case where if the foreman had

taken the time and interest to properly instruct the apprentice,

the latter would have had some practice in arithmetic and geom-

etry without going outside of the shop to receive it. He would
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also have been taught to think for himself. And ih.a number of

such cases is legion.

Instructions of this character are only cited to show that many
of them are incomplete and misleading. One of the most fre-

quent mistakes made is to ignore the fact that the average boy

has not learned to think for himself or to make a practical appli-

cation of his knowledge. A little encouragement and a drawing

out of the young man in the early part of his apprenticeship

when he is enthusiastic will give him the right start and will re-

pay both foreman and employer by the enhanced value of his

services later on. He should be instructed in the reading of draw-

ings, in which he is generally woefully deficient. In a recent

issue of Vassier's Magazine, the editor says:

"It may appear as a curious fact that many men who have had
years of experience in shops and who are good workmen seem to

be afraid of drawings. While working to them with accuracy and
finishing their jobs satisfactorily they never seem quite at rest in

regard to the meaning of their drawings, and frequently remark:

'If I had another job of the same kind to do I could get through it

in much less time.' This means, practically, that if they had a

model before them instead of a drawing they could turn out their

work more easily. It raises the question, too, whether it would
not pay to give more attention to making drawings plain and to

teaching the men to read them. Shading of parts and increasing

the pictorial effect in general, so as to maKe one piece stand away
from another, would seem to be a good thing, and in this respect

some of the older forms of shop drawings might well be taken as

examples worth following. To-day many of these out-of-date draw-
ings are considered as having been wasteful of drawing-office time

and uselessly elaborate, and yet they had good points. They told

their story in a way quite foreign to the modern blue print."

And yet blue prints have come to stay, and the apprentice

should be instructed in the reading of them. Another course of

instruction never open to apprentices is that which pertains to

the general principles underlying shop practice and methods. He
learns how to perform certain operations at the bench, on the

lathe, planer, boring mill or other machine, but he is never given

a broader insight into the work of the shop.

If those who would inaugurate a movement toward a higher

education among apprentices will consult with a few foremen or

level-headed journeymen who take an interest in the apprentices

and are fitted to speak of their needs they will be surprised to

learn cf the eagerness with which these boys seek instruction in

reading drawings and in practical matters that could be imparted

daily in connection with their routine work. This want, we re-

affirm, is the first one to bi satisfied, and having taken care of

the apprentice in the shops, the evening drawing class and other

courses of instruction can then be provided (and we think they

should be provided) when they will be better attended and will

yield better results.

There are to-day so many well-ed»cated young men seeking a

practical course to supplement a college or technical training

that it is proper to put them in a separate class by themselves.

They will need no instruction in drawing, mathematics, physics,

etc., but will require a special shop course, better adapted to their

future course as engineers or specialists rather than journeymen.

This is not an apprenticeship proper, for its object is not to teach

a man a trade. And yet these young men can usually bring such

talents and knowledge to their work that it will pay a railroad

company or manufacturer to admit them to their shops and give

them the course they seek. Such an arrangement is a special one,
and is bound to vary with the circumstances.
What is, therefore, needed for the regular apprentice is thorough

instruction in the shop and in shop matters. This is the first and
great essential. Then the other lines of instruction, such as even-
ing classes in drawing, etc., may be undertaken, and where this

is done we believe the employer will not only nave the satisfac-

tion of carrying on a good work among his fellow-men, but he
will reap an immediate reward in the greater value of the services
of his apprentices and in their loyalty to his interests.

Gen. W. W. Duffield, Superintendent of the United States
Coast and Geodetic '.Survey, has announced the completion of
the transcontinental triangulation along the 39th parallel of
latitude. The line extends from Cape May on the Atlantic to
Point Arena, Cal., on the Pacific, and is 2,62") statute miles in
length.

Notes.

In an article on "the fastest train in the world," Engineering

gives the particulars of a trip of one of the regular trains on the

Caledonian Railway. The time table of this road now contains

the schedules of nine trains averaging over 55 miles per hour,

two ef which reach the average speed of 60.9 miles per hour. In

1884 the time occupied by the quickest train between Carlisle and
Aberdeen was 7 hours and 22 minntes; to-day it is 4 hours and 31

minutes. The train which our contemporary timed consisted of

three composite cars, one sleeper and one van, aircarried on four-

wheeled trucks. The weight is not given. From Carlisle to

Perth the train was hauled by an engine of the "Dunaclaster"

type, with two pairs of drivers 6 feet 6 inches in diameter, a

leading four-wheeled truck, and 18| by 26 inches cylinders. The
average speeds are given in the accompanying table :

Miles. Chains. Min. Sec.
Carlisle to Sterling 117 60 in. 119 5 =59.3
sterling to Perth 33 2 " 33 30 -59.1
Perth to Forfar 32 40 " 32 11 = 60.8
Forfar to Aberdeen (tickets! 57 10 " 63 40 =53 7
Kockliffe to Bannockburn Ill 25 " 110 40 =60.3
Cargill to Kirriemuir Junction IB 26 " 15 42 =70.1
Elvanfoot to Strawfrank Junction ... 20 43 " 16 65 =72 8

As already stated this is a regular run and has been made
nightly for many months.

Curious defect has been discovered in the Buda Pesth under-

ground railway. There are not enough ventilating apertures in the

tunnel and the trains rushing through it compress the air in it like

that in the tube of a Zilinski pneumatic gun. On some occasions

the cars are said to have been lifted from the track and the pas-

sengers have been almost suffocated. One stretch of tunnel, two
miles long, has only a single ventilating aperture, making it

almost an air-tight compartment.

—

Engineer.

A correspondent in the Practical Engineer says that on the

Midland Railway, in England, no complete examination is made
of a new locomotive boiler for five years, and even then it is the

greatest rarity for a firebox to require patching. A few short

stays to be replaced, and perhaps the firehole ring rivets, owing
to the heads being burnt, is the sum total of the repairs usually

required.

At a recent meeting of the German Institute of Gas and Water
Engineers in Berlin, a paper was read by Mr. Koerting, of Han-
over, on gas motors for producing electrical energy. Great

advantages were claimed for this system. The gas plant is cheap

in first cost, occupies but little space, and utilizes a large propor-

tion of the energy of the fuel. The relative efficiency of steam

and gas engines is shown by the following figures:

, Per cent, useful effect ^

Illuminating Producer
Horse-power. Steam engines. gas motors. gas motors.

10.9

Mr Harry Pollitt, Chief Engineer of the Manchester, Sheffield

& Lincolnshire Railway, who has recently been in this country

inspecting our railways, is credited with the following expression

of opinion just prior to his departure for England: "The feature

of your railroads is vastness as compared with compactness in

ours. The ability of your managers to arrived at certain results

by short cuts would not be recognized by our officials, but it is

almost necessary when the extent of your systems is taken into

consideration. These remarks, however, do not apply to the

Pennsylvania and New York Central railroads, which, without

wishing to discriminate, I consider far superior to your other

roads. I was particularly impressed with the thoroughness and

nicety of detail of the Pennsylvania system, and surprised how
closely our methods have been copied, and in certain reepects im-

proved upon. You have one advantage which, for practical

economy, is incalculable. I refer to the superior intelligence of

your conductors, engineers and other employees over ours. That

is the basis of your arriving at results with celerity and safety,

whereas we have to hedge our view of necessities with more red

tape. Taking your systems as a whole, they are marvelous ex-

amples of energy, ingenuity and administrative ability."
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A series of experiments with glass bearings for line shafting

recorded in the Iron Age by Mr. Geo. D. Rice, go to show that

where everything is in good alignment and properly put together,

the glass will work well, but pulleys out of balance or shafting out

of line will break the bearings. The glass bearings must, in any

case, be held in elastic boxes or supports, wood being the best

material to interpoce between the glass and the iron hangers-

Glass on glass will run without oil and with very little heating
;

with oil the heating disappears and the friction is low. The
author says: "A summary of the tests would seem to indicate

that glass bearings are not so reliable in cases of emergency ; at

the same time glass bearings in ordinary uses and correctly ap-

plied require less oiling, develop less friction and are undoubtedly

useful in many places, and there yet may be a future for them,

regardless of what experiments m*y bring out for or against

them."

The satisfactory subdivision of hulls into water-tight compart-

ments has long been a serious problem for shipowners and ship-

builders. Mr. D. F. Black, whose name is associated with some
of the best-class vessels built on the Tyne, has invented an im-

provement on the present practice which may overcome financial

objections to greater precaution, and certainly cannot fail to im-

press the owners of passenger steamers, which in these days of

competition must be safe at almost any cost. The object of the

invention is to minimize the risk of a vessel sinking after collision

with another at sea, when, as not infrequently happens, the ves-

sel is struck at or near a bulkhead, and the inventor proposes to

gain the desired result by branching each bulkhead on both sides

instead of carrying them right across the ship, and by that means
confining the inflow of water to only one of the two compart-
ments, which under the existing arrangement would be involved.

On the basis of a cargo vessel of 5,000 tons dead weight, Mr. Black
calculates that only 9 per cent, of the total hold storage is cut off

in the branching, and that even that need not be lost, as provi-

sion could be made for the utilization of the spaces. The increased

weight is only £ per cent, of the total deadweight. In accommo-
dation for passengers on passenger vessels purely there would be.

of course, a certain sacrifice, but the greater safety would in the

long run be an important set-off.

—

The Steamship,

On December 5, the United States gunboats Vicksburg and
Newport were launched at the Bath Iron Works, Bath, Me.
These boats are of composite construction, having steel frames

throughout, over which is planking covered with copper. The
advantage over a steel skin is the comparative freedom from
accumulations which require steel ships to be docked frequently

to have their bottoms scraped. The boats are 200 feet long over

all, 36 feet beam, 12 feet draft, and of 9,000 tons displacement.

The engines are three cylinder triple expansion, of 800 horse-

power, and the speed is 12 knots. The coal capacity is 300 tons.

The sail area is 11,500 square feet. The armament consists of

six 4-inch guns, four 6-pounders, and two 1-pounders, all rapid-

fire guns.

The old-fashioned four-wheeled coal cars known as "jimmies,"

holding about six tons each, are gradually going out of use on the

Lehigh Valley Railroad, and are being superseded by the large

eight-wheel cars, which carry 60,000 pounds. The former are

liable to jump the track, and trains composed of them frequently

break in two when starting or crossing a '"summit," or "buckle

up" when stopping suddenly or backing on a curve. For this

reason the company has decided to retire them from service as

fast as they wear out or are damaged by accident, in case the

cost of repairs necessary to put them in running order shall ex-

ceed the sum of $14. In order to ascertain this cost the damaged
cars are examined by an expert car-builder, and upon his verdict

the cars are either sent to the shop for repairs or are " broken

up" for firewood. Properly speaking they are not broken up

but are taken apart, piece by piece, and the wood is sawed up for

use under locomotive boilers, while the wheels and other iron-

work are relegated to the scrap-pile. One man can usually break

up two cars a day, receiving one dollar a car for the work.

—

New
York Evening Post-

In an article on high buildings in New York City the Scientific

American thus describes the most notable building under con-

struction in the city, and for which ground has been broken on

Park Row, opposite the Post-Office; "It will cover an area of

nearly 15,000 square feet, and in no part will it be less than 25

stories in height. The front facing the Post-Office building will

be 27 stories in height, the top cornice being 336 feet above the

street level. The two flanking towers will each contain two sto-

ries to be used as offices, the cornice of the towers being 355 feet

above the street and the top of the lantern 386 feet above the

same level. The foundations will extend 31 feet below street

level, making the total height of the structure from top of piles

to top of lantern, 420 feet. The foundation will consist of piling

capped with JO inches of granite bedded in cement. Upon this

will be 4 feet 9 inche 3 of brickwork, stepped up to a granite cap-

ping. Upon this will be placed a grillage of steel I-beams and a

series of huge box girders, some of them 8 feet deep, for distribu-

ting the pressure of the columns evenly to the brickwork. The
largest of these girders weighs 55 tons. The approximate weisht

of steel in the building will be 9,000 tons; the total dead and live

load will be about 50,000 tons, distributed upon some 4,000 piles.

The most recent and most important step thus far taken in the

United States in the application of the storage battery to electric-

railway work, says the Electrical Engineer, is embodied in the

installation just completed by the Electric Storage Battery Com-
pany for the Uniou Traction Company of Philadelphia. The
plant under consideration is situated at the end of a feeder,

11 miles long. This year it was decided to extend the line

several miles, and it was found that it would be necessary either

to build a new power-house or install a battery sub-station, as

the required addition to the existing feeder system would neces-

sitate such an enormous outlay for copper as to render it com-

mercially impossible. The cost of copper alone, to carry out this

extension and double the service on the section, would be four or

five times the total cost of a battery installation to fully meet all

the requirements ; and a new power-house was out of the ques-

tion on account of the heavy operating expenses. Before the ex-

tension was made the pressure at the end of the feeder was barely

enough to operate cars on schedule time, and the pressure varied

as much as 50 per cent. Under the new arrangement, the load

on the section varies from 100 to 700 amperes; the feeder carries

a constant load of 400 amperes, the battery discharging or charg-

ing to the extent necessary to maintain this condition. The re-

sult in actual practice is found to be that the feeder load remains

constant at this average current and is absolutely independent of

of the fluctuating demand on the line. The battery-house con-

tains 248 cells. Each cell contains 13 plates, type " G,"

chloride accumulator. The maximum discharge rate of the bat-

tery is 400 horse-power for one hour. The plates are contained in

lead-linf d boxes, mounted on two tiers of oil insulators. The

connections are all made by continuous weld, no mechanical con-

tacts being used throughout the battery.

The Royal Blue trains on the B. & O. Railroad made some re-

markable runs in November. Probably the best performance of

the month was on Nov. 15. Train 507 (the Chicago limited), with

engine 1308, hauling 11 cars, the entire train with the exception

of three cars being vestibuled, left Camden Station, Baltimore, at

7:04 p. m. and arrived in Washington at7:52 p. m., being a run of

40 miles in 48 minutes. This train covered the distance between

Muirkirk and Alexandria Junction, on the Washington Branch,

8.1 miles, in seven minutes. This was an exceptionally good run,

when it is taken into consideration that the speed had to be slow

through the cities of Baltimore and Washington, and there was one

slow order on account of sewer construction.

In the January number of Harper's a paper entitled " Science

at the Beginning of the Century," by Dr. Henry Smith Williams,

will be an important contribution to the history of nineteenth-

century civilization and will be followed by other papers showing

the progress of scientific discovery during the last hundred years.

These papers will be fully illustrated.
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CONSTRUCTION AND MAINTENANCE OF RAILWAY
CAR EQUIPMENT.—IX.

BY OSCAR ANTZ.

(Continued from page 330, Vol. LXXV.)

BBAKT.BEAMS.

On account of the great pressure exerted by the air-brakes,

brakebeams must be made strong and stiff and wooden beams

have been almost discarded by many roads. Nevertheless, a

wooden beam of ample proportions, well trussed and of good

material has considerable merit, is cheaper and easier to repair

than a metal beam and is therefore still used by some roads. Such

a beam is shown in Figure 57. A is the wooden beam trussed by

a one-iDch rod B. passing at the ends through washers CC and at

the center over the malleable iron fulcrum DD, through which

the truck lever passes and is attached by means of a pin. Tnis

fulcrum as well as the brakeheads EE are fastened to the beam
by means of bolts.

Metal brakebeams in large variety are in use and are giving

more or less satisfaction. Almost every shape of iron and steel

has been tried, such as rectangular bars, angle and T bars,

pipes and various shapes of pressed steel, the general shapes of

the beams being similar to that of the wooden one, consisting of

a main member and a truss rod. We illustrate only one of these

beams and it is shown in Fig. 58. The main member consists of a

some part of the truck; when outside hung, from the body of the

car. To make the brakes as effective as possible, the distance

between shoes and wheels should always be maintained at a cer-

tain figure, about f inch being considered good practice, in order

to get an average piston travel. This, of course, cannot be en-

tirely accomplished in practice, but the manner of suspending

the brakebeams can materially aid toward this end. When sus-

pended from the carbody or truck bolster, the brakebeams will

be lower when car is loaded and springs are compressed than

when car is light, and the conditions are therefore not the same.

If the brakeshoes are adjusted when the car is light, which is

the general practice, they will be too far away from the wheels

when car is loaded, and if adjusted under a load, they would

probably be too close when the car is light, and cause the wheels

to slide. It is therefore preferable to suspend the brakes from a

part of the truck which bears a fixed relation to the wheels, and

this is found in the spring plank or transom when the latter is

used.

Fig. 57 shows the usual manner of suspending outside hung
brakebeams. The brakeheads EE have holes cast in their

upper ends, through which is passed the hook on the end of tbe

brakebeam hangers FF, which are made of 1-inch round iron:

the upper ends of these hangers are bent in the form of an eye

around another eye on the end of a plate GG, which is fastened

to some part of the floor frame of the car by two bolts, and also

has a hook turned on its top to further secure it. To prevent the

brakebeam from falling on the track should a hanger break,

Fig. 57.—Wooden Brakebeam.

piece of 2-inch iron pipe, A, slightly cambered at the center to

the ends of which are fitted the brakeheads BB, which also

serve as washers for the nuts of truss-rod C, which is of 1-inch

round iron . A nut-lock placed under the nut prevent this truss

from working off. The safety hangers are fastened to the clips

DD. The brake lever fulcrum E, as well as the ether castings

on the beam, are made of malleable iron.

Brakebeams are hung either between the two pairs of wheels

or on the outside, the height from the rail being about 13 inches,

no part of the rigging being allowed to come less than 25 inches

from the rail. When inside bung, the beams are suspended from

safety hangers are provided, which are usually made of three

links of about f-inch round iron, HH, secured at the upper end
to a hook plate //, and at the lower end fastened to the brake-

beam by an eyebolt passing through the beam, or, in the case of

metal beams, by some clip or other attachment. Safety chains

should be hung so that there is a little slack in the links, to pre-

vent wear on them, so that they will be in good condition should

occasion require their use.

With outside-hung beams it is necessary to provide some kind

of guide to keep the brakeshoes on the wheels laterally, and this is

usually made of pieces of one inch round iron JJ fastened to the
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Fig, 58 —Iron Brake-beam.

beam at points where they will come close to the inside flanges of

the wheels.

Fig. 59 shows a method of suspending inside-hung iron brake-

beams. On account of the short distance available the point of

suspension on the beam is at the center instead of the top of the

brakehead. The hangers FF are made of |-inch round iron, bent

Fig- 59.— Inside Method of Hanging Brakebeams.

in the shape of a U, the upper ends being turned into eyes

through which is passed a pin, which secures the hanger to the

bracket GG. This bracket is of malleable iron and is secured to

the spring plank by a number of bolts. The safety chains HH are

made of three links of five-eighths round iron and suspended from
eye-bolts II, secured to the truck bolster. Care must be taken

that these chains have slack enough so

that there will be no strain on them

when the bolster is at its highest point.

This figure also shows another method

of securing the dead lever fulcrum,

the slot in the dead lever allowing for

its adjustment in different positions.

A standard shape and size has been

adopted by the M. C. B. Association

for brakeshoes, and this is very gener-

ally adhered to. The metal of which

brakeshoes are made varies with

different roads, and the best metal for

the purpose is still a matter of discus-

sion, although many tests have been

made to determine this disputed point.

Cast iron is no doubt the cheapest; but

also the metal which wears out the

soonest. Some other metals, while

having better wearing qualities, have a

tendency to wear the tread of the wheel

to an alarming extent. Shoes combin-

ing several metals, as for instance

pieces of ore metal sei tnto the wearing surface of a shoe made of

a different ore, seem to come nearer to the conditions required

than any other'shoe yet produced. Further tests on this subject

are looked forward to with great interest.

AIR-BRAKE APPARATCS.

The usual arrangement of the air-brake apparatus on a freight

car is shown in Fig. 60. The train pipe AA of l^-inch pipe runs

the full length of the car, the ends being located 13 inches from

the center and to the right of it when looking toward the end of

the car ; the pipe is fastened at convenient points by means of

pipe clips and lag screws into the sills of the car. It is not

always possible to run the pipe in straight lines as shown, and

it has to be made to clear obstructions, lowered or raised perhaps

to pass under or through the body bolsters, and whenths is neces-

sary, the pipe should be bent and no elbows or other fittings

used- The pipe should be blown out to remove scale and dirt

before putting the different pieces together, and the joints should

be made with oil or varnish, and no red or white lead should be

used, as this is liable to get into the brake apparatus and cause

trouble. The ends of the train-pipe are provided with angle-

cocks BB, which when a train is in service are open on all the

cars excepting on the rear end of the last car. The handle of the

angle-cock is curved to the general outline of the cock, bringing

as it is possible without interfering with its operation, and when
open or in running position it stands parallel to the pipe, in order

to prevent as much as possible the liability of having the cock

closed accidentally when the train is running by rocks or other mis-

siles which might be picked up by the suction of the train.

Into the angle-cock is screwed a dippleto which is attached a piece

of rubber hose 22 inches long, at the other end of which is a clutch

coupling provided with a rubber gasket. To connect two cars

together the couplings of the two adjoining hose are interlocked

Fio-. 60—Air-Brake Apparatus.
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the gaskets making a tight joint. When not coupled to another

hose, it was customary, until a short time ago, to hang the loose

end of the hose into a so called dummy coupling, to prevent dirt

and dust from getting into the hose and eventually into the other

brake apparatus ; but it has been found that this caused consider-

able damage to the hose on account of it being kinked when thus

hung up, and, as the joint was not dust-proof, it did not exclude

dirt entirely, and recently almost all roads have discarded the

dummy coupling, allowing the hose to hang down when not

coupled.

Near the center of the car, in the train-pipe, is located the

strainer and tee C. which connects the cylinder with the trainpipe,

the strainer part consisting of a piece of perforated tin which pre-

vents foreign substances from entering the brake apparatus.

From the strainer leads the cross-over or branch-pipe D, in which

is located the cut-out cock E, by means of which the air can be

cut off from the cylinder of the car without preventing it from

passing through the train-pipe to the rear cars. The branch pipe

is connected by means of a union to the triple valve F, which is

of peculiar and delicate construction, allowing air to pass, when

in release position, from the train-pipe into the auxiliary reservoir

G, where it is stored until needed for braking purposes, when by a

movement of a valve in the triple, the air is allowed to enter the

cylinder H, forcing out the pison and piston rod I, which operate

the push rod and set the brake. When brakes are to be released,

a reverse motion of the valve establishes communication again

between the train-pipe and reservoir and the air in the cylinder is

exhausted into the atmosphere through a port on the side

of the triple. Ordinarily it would he sufficient to ex-

haust directly into the atmosphere at this point, but it

has been found that on long grades it is often desirable to re-

tain a small amount of pressure in the cylinder, after the higher

pressure used in braking has been released, and for this purpose

there is provided the pressu-reretaining valve JJ, connected to

the triple valve by the |-inch pipe KK. This valve is weighted

so that it will remained closed until the pressure under it exceeds

10 pounds, thus insuring that pressure in the cylinder at all times

when the valve is in use. When this pressure is not required on

level track, etc., a handle is turned which allows the air to escape

directly to the atmosphere. The pressure-retaining valve is

usually located near the hand brake, within easy reach of the

brakeman when passing from car to car. The pipe is fastened to

the car by staples driven into the sills. The cylinder and reservoir

are attached to blocks of wood which are secured to the frame of

the car by bolts passing through the sills. The piston in the cyl.

inder is made tight by a leather gasket, which is forced out

against the cylinder by a steel ring, and is held in place by a fol-

lower. When air is released from the c^ linder after having been

applied, the piston is forced back to the end of the cylinder by a

steel spring surrounding the piston rod. The reservoir is pro-

vided on its top with a release valve L, which can be operated

from either side of the car by means of handles MM. It is neces-

sary sometimes to release the brakes by this means, when for

some reason there is not sufficient pressure on the locomotive to

overcome the pressure in the reservoir and cylinder. In the bot-

tom of the reservoir is placed a plug to drain out condensed

moisture.

The operation of the air-brake is as follows : A pressure of 70

pounds is carried in the train-pipe and auxiliary reservoir when
the train is running, or brakes are released. When the brakes

are to be applied some of the pressure is exhausted from the train-

pipe which causes a movement of the slide valve in the triple, and
allows air to enter the cylinder through a pipe passing from the

triple, and through the reservoir. For making ordinary stops,

only a small amount of atr is exhausted from the train pipe, and
the triple does not make a full connection between cylinder and
reservoir, causing only a low pressure in brake cylinder. When,
however, as in the case of emergencies, a quick and full appiica-

cation of the brakes is necessary, all the air possible is exhausted

from the end of train-pipe, which causes a greater travel of the

slide valve in the triple, opening another valve which allows

some of the air still in the train-pipe to enter directly into the

cylinder, reducing the pressure in the pipe very quickly to the

rear end of the train and utilizing some of the air which would
otherwise have to be exhausted to the atmosphere.

As pressure is constantly carried in the pipes and reservoir

when brakes are released, a failure of any part under pressure,

such as the bursting of a hose, or when the hose is uncoupled by

reason of the train parting,"will allow the air to escape and apply

the brakes and the train cannot proceed until thedamage has been

repaired.

(To be Continued.)

Shall the Cubic Capacity of Ordinary Box Cars be
Increased?*

BY H. H. PEBKINS.

The report of the meeting of the Xew York Rai'.road Club, held
Feb. 20, contains an exhaustive and very interesting handling
of the subject of large cars, and desiring to hear the question of

maximum size of cars discussed, and thinking it might interest

others, the attention of the committee was called to it; and they,

instead of giving me bread, gave me a stone in shape of a request

to prepare a paper on the matter to read at this meeting. Like the

little boy, who presented himself before his mother with clothes

soaking wet, when asked how they came so, replied that a boy
dared him to jump into the river, where it was over his head, and
he wasn't to be dared—neither was I.

Many of the members may have read the New York report, and
it would be presumptive in me to expect to add anything thereto.

It was with the expectation of hearing from others that the sub-

ject was mentioned ; and, claiming no scientific or mechanical
knowledge to impart, I can only relate the personal experience and
reminiscences of a freight man, for which please bear with me for

the few moments you will be detained.

My tirst recollection of freight cars is a four-wheel car on the Boston
6 Maine ; but, as a good place to fish or a half-holiday from school

had more interest for me in these days than the dimensions of cars,

I can only estimate them at about 20 feet long and 7 feet wide.

When first employed—a boy— in a freight office. I can recall that

7 tons were considered a carload. When old enough to tally

freight into cars, the dimensions were 38 feet long, 7 feet 9 inches

wide, and 8 tons a carload ; when 10 or 12 tons were put in by acci.

dent or design, although the fear was often expressed that they

might break down, no one appeared to worry over a little thing

like that. Later, these same cars were rated as 10-ton, and the

same size, with probably larger journals, were branded capacity

24,000 pounds.

During these years and changes, the forests in the immediate
neighborhood of the tracks were being consumed by fires under the

locomotive boiler and elsewhere, or buried under the ground in the

shape of ties. Lumber was cut in saw-mills with a single upright
saw, and carted in the rough to where it was to be used, there dressed

by hand as needed. Soon wood and lumber, disappearing from
alongside railways, had to be obtained from distant points. Trans-

portation, at first too expensive by rail, followed the water routes;

but improved mills and machinery, growing towns and cheaper rail

rates created a demand for manufactured lumber. It began to be
shipped in the 28-foot cars, which being hardly long enough for two
fourteens, a demand for longer cars for lumber resulted in the 30

and 31-foot car, the latter about 8 feet wide and 6 feet in the clear

becoming the standard—allowing two 16's to 1. The old 2S-foot car

began to be despised by shippers, until it is difficult to induce them
to load such, even with sand or pig iron—they feeling they are not

treated fairly when shown a small car to load, it being much easier

to stow a load in a large car, even when the bulk does not require it.

Furniture and carriages, which had been manufactured at small
shops in the neighborhood, where used, began to be made some dis-

tance away, nearer the lumber supply, as it was cheaper to trans-

port the finished product than the rough lumber, including refuse

and waste; and as the classification, on which freight charges were
based, favored large cars, a demand was created for even a larger

car than the 3i-foot, manufacturers holding out inducements to

roads to build them for these particular freights. About the time
the furniture cars first made their appearance, at a meeting of the
employees of a certain road, a freight agent reported to the super-

intendent that a rival road had built some furniture cars, and he
could get no more of that class of freight; but, if the road would

•From a paper read before the Central Railroad Club in November, 1896
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only build a few such cars, he told how much business he could se-

cure. The reply of the superintendent contained considerable truth

when he said: "If this road should build furniture cars, the other

road would only wait until they could take their measure to build

larger"—a prediction that was fulfilled, and both roads have since

furnished just as large furniture cars as will run under the bridges

and through the tunnels.

Shippers like to get big cars, even when the freight does not ac-

tually require it, but the demand for these excessively large cars was

undoubtedly influenced and over-estimated by soliciting freight

agents, who, under implied promises from shippers, represented to

the authorities that a supply of large cars would add materially to

the earning capacity of the roads, more than facta warranted. My
own doubts were raised on this subject, when I could see standing

at a certain carriage factory from one to five of these large cars,

belonging to two or three different roads, sent there by orders of

the soliciting freight agents, and kept standing there for weeks or

months, if necessary, to be there in case if the carriage factory

received an order, it would not ship via the other road for want of

a big car. If it is necessary to keep cars standing like that for

loads, it certainly does not pay to build them to carry freight at

ordinary rates. Probably, the soliciting freight agent reported

securing a carload from the other fellow, carefully omitting to

mention the expense, estimating a car idle as a certain amount per

day. Car service rules have done away with this abuse to a certain

extent.

Furniture and carriages were the first to cause the 34-foot

to grow from 6 to 8 feet high inside ; but the fact these cars

could be obtained stimulated the manufacture of baskets, bariels

and boxes, where the supply of lumber was cheapest to be trans*

ported where used. These light goods demanded even larger cars
;

and the 40-fuot is now frequently seen, and even a few 60-foot

freight cars have been hauled over the roads. Hay, first carried in

ordinary cars, now demands the largest from the prairies of the

West to the towns and cities of the East. How long will shippers

of these light commodities be satisfied with the present size of even

furniture cars? Will not the soliciting agent represent that the

demands of shippers require 45 or 50-foot cars, 8-foot high, 9-foot

wide, with a capacity of 1,500 or 2,000 bushels of grain, instead of

1,000 as now, and 500 as formerly ?

Some little time ago a shipper came to me representing he was
in a great hurry to load a car of lumber, and, as usual, requesting a

large car, " right away, quick." There happened to be a furniture

car over the home road of which the lumber was to go; and, in order

to send it home, it was placed on track for him to load. Not a

piece of lumber was put in the car for two days; and, having

use for a furniture car to same destination, it was taken away
and a standard car substituted; and the change was hardly

made before that same shipper was in the office demanding the

return of the big car, as he had been two days getting out

extra lumber in order to fill it. This instance is related to

•how that the demand for large cars is only created by a supply

and, once furnished, becomes the expected. The tendency is to

fill cars, whatever the size, as the larger the car the greater the sale;

and the carload being the standard for minimum freight rates, if

the customer is good, the shipper wouid fill a barn as a carload, if

possible. I once knew of a man jelling a carload of brick, who
filled one of the old 10-ton cars with brick to the roof; it never

moved until it was entirely unloaded and then—to the shop. It

must be admitted that the shipper benefits in larger sales atone
time; but would not the same amount be, eventually, hauled in two
cars, were there none of the excessively large ears ? and, perhaps,

the railroad may benefit a little from concentration of weight on
eight wheels; but, when there is extra haulage and switching neces

sary to get special cars to certain tracks, where standard cars may
may be standing, it is doubtful if these cars add very much to the

earnings of a road.

Years ago, in conversation with a then division superintendent,

afterward a railroad manager of distinction, I remarked we would
see cars carrying a thousand bushels of grain from Chicago to New
York; he replied: " Never, as the tendency would be to reduce the

size of loads rather than to increase them." We have both seen

more than was predicted.

The country is growing, and business is not only keen among
manufacturers, but also between railroads ; and, unless the rail-

roads can agree among themselves to limit the size of cars, the 60-

foot car is bound to come. It is here for empty barrels, next empty
boxes and baskets, carriages, furniture, hay and agricultural imple-

ments ; if they hold off, one railroad against another wiil get them,
and shortly other commodities will demand them.

The question placed before the committee was/what will be the

maximum size of box freight cars? It is limited now on Eastern

roads by the height of their bridges, or size of their tunnels, but on

the prairie roads, apparently, by the sky and the horizon. Will it

remain 40 feet long, 15 feet from top of rail, 10 feet wide, 30-ton

capacity, which is now about the practical maximum; or will it, in

a few years, evolve to 60 feet long, 20 ft. high and more than 10 feet

wide ?

Some may claim these latter figures are impossible, but they are

no greater than the present maximum appeared when railroads

were first projected; and, although size of tunnels and height of

bridges limit the maximum now, is there any limit to which

changes in these can be made? Is the maximum always to be

limited by the present tunnels and bridges, or will the Eastern

roads have to increase the size of tunnels and bridges in order to

haul what the Western roads can furnish patrons? It strikes me
that the question whether large cars pay the roads has never been

fairly considered; the subject only b ing looked at, as what has the

other fellow done; what he has done, we can do; therefore, if one

road builds cars 60 feet long, 50 ton capacity, straightway another

follows suit, even if bridges and tunnels have to be enlarged to do

it. There is no limit to what a roadbed can be made to bear. Is

not the 50-ton car a probability, and the 100-ton car a possibility?

Would it not be better for the associate roads to agree on a maxi-

mum size and refuse to handle or haul beyond that limit, and th«

plant of railroads can gradually be made to conform to that

standard »

Apparently, the concensus of opinion, among those quoted by the

New York committee, is that the standard of length will have to be

increased to 40 feet, and if this is agreed to by the associate roads,

the quicker some agreement is entered into by all roads not to re-

ceive or haul longer cars the better; otherwise, the 50 or 60-foot car

will be tendered them inside of a year after the 40-foot car is ac-

cepted as the standard; and, thereafter, it will occupy the position

of the 40-foot at present.

There was to have been a meeting of the New York committee,

Oct. 6, in regard to limiting size of freight box cars, but I have seen,

as yet, no report of their conclusions, though, undoubtedly, it will

recommend the increase of the present standard to 40 feet in length.

But will that be the limit? Is not the 60-foot 100-ton car in process

of evolution?

The Progress in the Manufacture of Iron and Steel in
America and the Relations of the Engineer to It.*

BY JOHN FRITZ, BETHLEHEM, PA.

Having frequently been asked by members of the American So-
ciety of Mechanical Engineers, and others, to write a paper on the
manufacture of iron and steel in this country, showing its progress
since the time of my first connection with it (and quite recently I

have not only been asked, but urged to write a paper on this sub-
ject from a mechanical and engineering standpoint, giving an out-
line of the early troubles, and showing the great improvements
that have been made in machine tools and machinery, as well as in

the manufacture^ iron and steel), after some hesitation I have con-
cluded to make an effort to respond to these requests. In comply-
ing therewith I shall to some extent quote from a paper read before
another society of engineers, and give such additional items of my
experience as I have thought would have been interesting.
Asa beginning I will make a brief allusion to the mechanical

engineer, showing his origin and growth, and what he has accom-
plished in the great field of metallurgy, and especially in the Besse-
mer and other important steel-making processes. It seems to me
eminently proper that in describing the development of the
mechanical engineer his growth should be considered jointly with
that of the metallurgist, especially when we take into considera-
tion how essential good iron and steel are to all engineers. In fact,

it is the marked improvements in the manufacture of iron and
steel that have enabled the engineers to surmount the difficulties

and erect works that would have been well nigh impossible before
these improvements were made; and to the mechanical engineer is

largely due the credit of the marvelous improvements that have
been accomplished. And here let me say that but few people
know anything of the labor, the troubles, trials, vexations, sur-

prises and disappointments that were encountered during the early
stages of that now great industry, the Bessemer process ; and, be-

sides, all the physical danger to which they were constantly ex-
posed.
When I look back and review the roll-call of memory, it brings

to my mind faces of men who lost their lives while engaged in the
performance of their duty ; some of tbem were near and dear to

nae, being associated by the closest of personalties. They are no
more ; but to those who knew them, and what they accomplished,
their memery is forever sacred.
Prior to 1838 the manufacture of pig iron was in a primitive con-

dition, that metal being practically all made in charcoal furnaces,
producing from fifteen to thirty tons per week, and was converted
into wrought iron in the old-fashioned charcoal fires, and was

"President's address presented at the New York meeting (December,
1896) of the American Society of Mecbanioal Engineers.
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shaped into blooms for the rolling-ruill, and into bars for the smith
by a helve hammer. The furnaces, forges, and mills were all

driven by water power, and were kept in order by what was some-
times called a forge carpenter, or millwright. At this time the
mills were all geared, the shafts being square, hexagon or octagon,
according to the fancy of the millwright ; the wheels were secured
on the square shafts by wooden blocks, and in them were driven
thin iron wedges ; the segments of the wheels were secured to the
center in the same manner ; the roll housings were all set on
wood. All this crude machinery the millwright was called on to
keep in running order ; consequently he became an important man.

In 1840 the use of anthracite coal and coke in blast furnaces was
commenced. This required a much higher pressure of blast.
Previous to this time the blowing cylinder had been made out of
wood, the pressure of blast being very low, not exceeding one and
a half pounds ; hence a great improvement in blowing machinery
became necessary.
In 1842 puddling began to come into more general use, and

puddling trains had to be built, and better merchant or bar trains
were now required ; they were all geared, and gave much trouble.
The machinist now had to be called in to help keep things in
shape, and he soon took the millwrieht's place, and laid the
foundation for the mechanical and metallurgical engineer.
In 1845 the rail mills were being built, and stronger and better

workmanship was required. These mills were all geared, but the
shafts were generally turned up, and wheels all bored out, and
fitted up in a much better manner, which required more skill and
better workmen. Puddling now became an important branch of
the iron business, and the "Old Harry" was generally to pay to get
the balls in proper shape ; to do this mills were using the old Welsh
hammer. Numbers of squeezers were tried and failed ; finally the
Burden squeezer was invented and adopted by the mills generally,
and to this day is the best machine that has ever been devised for
the purpose.
In or about the year 1848 "boiling" came into use, which was a

great improvement over ordinary "puddling," and gave a new
impetus to the trade. From 1848 to 185(5 there was no great change
or marked improvements made in the business. In 1857 the three -

high rail mill was successfully introduced and in a short time prac-
tically revolutionized the manner of rolling rails. From this time
on all the new mills that were built were driven direct, without
gearing, and much stronger and better in every way. It
was during this time that the great changes and improvements
were being made in rolling-mill and blast-furnace machinery
and also in machine-shop tools of all kinds, .vhich enabled
much better work to be turned out than had been pre-
viously possible ; and this was an aavance for the mechauical
engineer, and prepared him for the great work that he was soon to
be called on to accomplish.
In 1864 the Bessemer process was introduced, and it soon became

evident that it would in a short time revolutionize the iron busi-
ness. Its introduction and perfection will ever remain one of the
most interesting and important epochs in the whole history of the
iron business. It was now that the men that had been in train-
ing were called to the front, ami nobly did they do their duty. This
was the graduating period for them, and no set of men ever worked
more faithfully or earned their diplomas more honestly
than these men did. Their diplomas ware not made of
parchment, but of bright ideas, hard work, and energy, coupled
with a determination that made failure impossible.
Sir Lothian Bell, in an address before the Iron and Steel Insti-

tute in 1806, said: "In viewing the impressive but simple process
of blowing a charge of metal it is difficult to realize the disappoint-
ments and the large expenditure of money and indefatigable entrgy
required before its present condition was reached." I will go
fmrther and say that I do not believe it possible to describe the
feelings of fear and anxiety that existed in the minds of those who
had the immediate charge and were responsible for the result.

It is not the object, nor is it possible in a paper like this, to give a
description of the process, or to even faintly describe the difficul-
ties that were encour.tered in its incipient stages, but I feel as if I
should do violence to my feelings were I to fail on this occasion to
ruaue some allusion to those brave and noble men who
fought these early battles to a triumphant conclusion ; and, as
the Hon. Abram S. Hewitt hastruly said, " The Bessemer invention
takes its rank with the great events which have changed the face
of society since the time of the middle ages"; nor am I unmindful
of the assistance rendered by the brave and noble workmen who
so ably supported their chiets and who were ever ready and will-
ing to face any danger or difficulty that might occur.
Having already stated that the Bessemer process was introduced

in 1864, of course but little steel was made in that year. I do not
propose to give you a yearly array of statistics, but in 1805 the
production reached the enormous quantity of 4,000, 128 tons of ingots.
In the same year the production was of puddled iron 1,500,000 tons,
making a total of steel and puddled iron 6,400,128 tons.
In order to show what the Bessemer process can do in coal and

labor, as compared with puddling, the former can produce in 10
minutes 10 tons of steel ingots, with a consumption of twenty
hundred of coal. It will require a puddling furnace 10 days, with
practically three men, to produce alike amount of puddled iron, and
will require about 20 tons of coal. The puddling is a hard, labor-
ious and exhausting occupation. With the Bessemer it is care aud
attention only, but that it must have.
We left the blast furnaces in 1840, making fifteen to thirty tons

per week, and produced in that year 286,803 gross tons. In 1895
we have furnaces producing between two and three thousand tons
per week, and others building that are expected to make much
more. The total output in 1895 was 9,446,308 gross tons, which ex-
ceeds the quantity made by any other nation.

It was the marvelous increase in the production of iron and steel
which took place after the year 1865 that gave such a remarkable
impetus to the engineering trades. The demand for Bessemer pig
iron caused new blast furnaces to be built of much larger size than

formerly. The blowing engines were required to be of much greater
capacity and more powerful. The material used in the construction
of these furnaces stimulated other branches of business, in many
instances beyond their capacity. When the Bessemer process came
into use blooming mills had to be built, new rail mills, billet mills,
and plate mills; in fact the introduction of Bessemer rendered the
old iron rolling machinery practically useless; consequently new,
heavier, and more powertul mills had to be erected.
The rail mills, with one exception, are three-hinb, and fitted up

with tables arranged for automatically handling the work, and
they are equipped with every facility that will quicken and cheapen
the handling of the material. In 1866 the Siemens open-hearth fur-
nace for making steel was introduced, but it was some time before
it came into general use ; the Bessemer for quite a while held it in
check. To day it occupies an important position, and, in connec-
tion with the Thomas basic process, one of the great metallurgical
inventions of the age, is sure to become a strong competitor of the
Bessemer process. When I allude to the Siemens open-hearth
furnace I do not mean that their form of hearth and ports
should be strictly adhered to, as there are other styles
of furnaces which have their advocates; among them
are the partial revolving hearth, which so far has shown good
results, and it certainly has advantages over the fixed hearth.
What I refer to is the Siemens regenerative principle, which is

truly scientific and yet perfectly simple in its construction, and so
far is the only method by which the metallurgist has been able to
secure the heat necessary for making steel on the open-hearth plan;
and all steel-melting furnaces, of whatever form the hearth has
been constructed, use the Siemens regenerative principle. Much
as I admire the Bessemer process and well know what can be ac-
complished with it, yet if the users of steel insist on lower phos-
phorus, it will have to be made in the open hearth, and by
the Thomas basic process, as the ores that will make steel
of high grade by either of the acid processes are, so far as known,
quite limited; and the Thomas basic Bessemer requires high phos-
phorus, as the pig iron should have at least two per cent., and this
is more difficult to obtain in quantity than the low is for the
acid processes. Steel can be made in the open hearth, on acid
lining, quite low in phosphorus, but at a greater cost, as you
must start with first-class material, while the basic might be
called a ,kind of scavenger. I do not say this in a disparaging
sense, but, on the contrary, a material that is perfectly useless (so

far) in either of the acid processes, can be utilized, and a fairly
good steel can be made out of it, by the basic process, and it is

this quality which makes it such an important improvement in the
science of metallurgy. It is, however, like all other processes; if

you want to make a good article you must have the proper mate-
rial to start with. Now, while it is being rapidly introduced in

many parts of the country, I think it proper to say that there are
large users of steel of high quality that will only use the acid open
hearth
There are several other forms of steel-making furnaces, among

which are the Pernot and the Ponsard ; both of them were de-
signed for more rapid working. The former has an inclined rotat-
ing hearth, which keeps the metal in motion, and is supposed to
work more rapidly than the fixed or stationary hearth. The latter
(Ponsard) is in its construction very similar to the Pernot, it being
designed to work more rapidly than the Pernot, and introduces
blast same as Bessemer, thereby combining the two processes by
blowing the metal partially, and then finishing it by the Siemens
process. Both systems use the Siemens regenerative principle.

I have now mentioned the several processes for making steel
rapidly, but to describe them fully would not only be impossible,
but out of place in a paper of this kind, as it would require a large
volume to give an intelligent description of them all; but I hope I

have succeeded in giving you such an outline of the various proc-
esses as will enable you to form some general idea of them, and the
results obtained, and shall again refer to them in speaking of the
finished product.
Having given you a very brief account of the progress of the iron

and steel industry from its infancy up to the enormous production
in 1895, I shall now endeavor to show the wonderful changes that
have been made in machine tools and shop practice.

(To be continued.)

On November 15 the electrict current was turned on for the

first time between Niagara Falls and Buffalo. The line is 26

miles long and the horse-power at present transmitted is 1,000,

and is for the operation of street cars. The Power Company is,

of course, prepared to furnish as much power as the demand for

it arises. The interest in this case of power transmission is great,

for the Power Company must compete with steam power, gene-
rated in a community where both coal and labor are cheap.

There is no question about the ability of the company to success-

fully operate a long-distance transmission, but the interesting

problem is what the power will cost in Buffalo. In discussing

this phase of it Electricity gives the following adverse opinion :

" In the Frankfort-Lauffen experiment, it will be remembered
that the transmission of 300 horse-power was effected with an
efficiency of 75 per cent., but cost five times as much when de-

livered as it could be generated for locally. In Fresno, Cal.,

where 1,400 horse-power is transmitted 35 miles by the three-

phase system, and at San Bernardino, where 800 horse-power is

transmitted 28 miles by the single-phase system, the delivered

power is competing with power generated locally from coal cost-

ing $13 per ton. At Buffalo, however, coal costs but §1.80 per ton

and labor is cheap. The commercial problems presented at

Buffalo and in the far West are therefore entirely dissimilar, and
it is our deliberate opinion that the Buffalo transmission cannot
be a commercial success."
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^r&onals.

Mr. John H. Drake, President of the Charleston, Clendennin&
Sutton Railroad, died Oct. 31.

Mr. Peter Smith, Master Car Builder of the New York Central,

at Rochester, N. Y., died at his home, Nov. 18.

Mr. Henry Terrell, Receiver of the S*an Antonio & Gulf Shore,

has been appointed General Manager of that road.

Mr. S. M. Dolan has been appointed Master Mechanic of the

Wiggins Ferry Company, with headquarters at St. Louis.

Mr. W. A. Bradford, Jr., has been appointed General Manager
of the Hutchinson & Southern, with office at Hutchinson, Kan.

Mr. J.J. Thomas, Jr., has been appointed Master Mechanic of

the Mobile & Birmingham Railroad, with headquarters at Mobile,

Ala.

Mr. C. R. Peddle, Purchasing Agent of the Vandalia Line, has
removed his headquarters from St. Louis, Mo., to Indianapolis,

Ind.

Mr. R. H. Johnson has been appointed Master Mechanic of the

Atlanta & West Point Railroad, with headquarters at Montgom-
ery, Ala.

Mr. G. W. Russell has been appointed Master Mechanic of the

New York, Philadelphia & Norfolk Railroad, with headquarters

at Cape Charles, Va.

Mr. Charles P. Clark, President of the New York, New Haven

& Hartford road, has been elected President of the Fall River

Line, vice J. R. Kendrick, deceased.

Mr. W. C. Dotterer has been appointed General Manager of

the New Orleans & Western, with headquarters at New Orleans,

La., vice Mr. John M. Turner, resigned.

Mr. Wm. J. Fransioli, who has been acting General Manager

of the Manhattan Elevated since the death of the late Colonel

Hain, has been made General Manager.

Mr. George F. Peabody has been elected First Vice-President

and Mr. E. M. Shepard Second Vice-President, of the Mexican

Northern, with offices in New York City.

Mr. L. J. Buckley has resigned as Purchasing Agent of the

Baltimore & Ohio, and has been succeeded by Mr. E. H. Bank-

ard, who was Chief Clerk to Receiver Murray.

It is announced that the office of Chief Engineer of the Norfolk

& Western has been abolished. Mr. W. W. Coe, who occupied

the position, it is stated, will retain his connection with the road.

Mr. Frank Barr, Superintendent of the Worcester, Nashua &
Portland division of the Boston & Maine, has been appointed As-

sistant General Manager of the road, to succeed Mr. George H.

Evans, resigned.

Mr. Robert T. Baker has been appointed General Superintendent

of the Morristown & Cumberland Gap, with office at Morristown,

Tenn. He takes the place of Mr. H. M. Aiken, whose title was
General Manager.

Mr. C. H. Coit has been chosen Vice-President of the Wheeling

Bridge & Terminal Railway, with office at Hartford, Conn. Mr.

H. W. Hayden has been chosen Secretary and Treasurer, with

office in New York.

The office of General Superintendent of.the Vandalia Line has

been abolished, and it is stated that Mr. H. I. Miller will probably

return to the Pennsylvania lines west of Pittsburgh as Assistant

General Superintendent.

Mr. Charles E. Henderson has been chosen Second Vice-Presi-

dent of the reorganized Philadelphia& Reading Railway, in charge

of freight traffic. Mr. Heudeison will retain the general man-
agership of the Philadelphia & Reading Coal and Iron Company.

Mr. G. M. Dodge has been elected President of the Fort Worth
& Denver City Railway, with office in New York City. Mr. K.
M.Van Zandt has been chosen First Vice-President, and Mr. Mor-
gan Jones, Manager of the same road, with offices at Fort Worth,
Tex.

Mr. J. D. Hawks, Vice-President and General Manager of the
Detroit & Mackinac, has been chosen President of

J that road, to

succeed Mr. C. H. Coster, and will retain his position as General
Manager. Mr. George M. Crocker, Auditor and Purchasing
Agent, has been chosen Vice-President in addition to his former
duties.

Mr. Frank M. Baker, General Superintendent of the Addison &
Pennsylvania, has been appointed a member of the New York
Railroad Commission, to succeed Michael Rickard, deceased. Mr.
Baker has been General Superintendent of the Addison & Penn-
sylvania since Nov. 1, 1882, and was before that date for ten years
Station Agent on lhe Southern Central.

E. R. Reynolds, General Manager of the Long Island Railroad,

has resigned. George C. Hubbell, the General Purchasing Agent
of the road, has also resigned. The office of General Manager
will now be abolished, and the duties will be assumed by the
President. Mr. Reynolds has been in the employ of the company
since 1879. He is a director and has had entire charge of the
road's affairs since the death of Mr. Corbin.

Mr. Robert E. Marshall, Superintendent of the Altcona division

of the Pennsylvania Railroad, committed suicide on Nov. 30, by
shooting nimself while at the home of his brother in Washington.
He has for some time been suffering from nervous troubles due to

overwork, and committed the act in a fit of despondency. He was
34 years old and entered the service of the Pennsylvania road in

1881. For five years prior to June, 1895, he was Superintendent
of Motive Power of the Philadelphia, Wilmington & Baltimore,
and since then occupied the position he held at the time of his

death.

Mr. M. L. Hinman, who has been President of the Brooks Loco-
motive Works for the last four and one-half years, is in such poor
health that he has retired from the position. At a recent meet-
ing of the stockholders Mr. F. H. Stevens was elected President
in his place. Mr. Stevens has been assistant to the President
since 1892. Mr. Hinman has been active in the management of

the company since 1809, and will continue as one of its officers.

The other officers elected at the same meeting are: Vice-Presi-
dent, Mr. R. J. Gross; Treasurer, Mr. M. L. Hinman; Secretary,
Mr. T M. Hequembourg; Superintendent, Mr. David Russel.

Mr. Frank S. Gannon has resigned the position of General
Manager of the Staten Island Rapid Transit road and General
Superintendent of the New York Division of the Baltimore &
Ohio, to accept the appointment of Third Vice-President and
General Manager of the Southern Railway, with headquarters at
Washington, D. C. Mr. Joshua Smith, General Superintendent
of the Trans-Ohio divisions of the Baltimore & Ohio at Chicago
succeeds Mr. F. S. Gannon as General Superintendent of the
New York Division of that road, and General Manager of the
Staten Island Rapid Transit Railway, with headquarters at New
York City.

Mr. J. R. Kendrick, Third Vice-President of the New York,
New Haven & Hartford Road, died very suddenly of heart
trouble in Boston, Dec. 11. Mr. Kendrick was born in New
Hampshire in 1833 and began business life as a clerk on the Cen-
tral Vermont Road. In 1858 he became General Freight Agent
of the Manchester and Lawrence Road, and in 1866 was appointed
Superintendent. & bout 1870 he became General Manager of the
New Orleans & Mobile, now a part of the Louisville & Nashville.
In this position he made an excellent record for administrative
ability, and soon received an offer of the Superintendency of the
Old Colony. Since the acceptance of that position he has been
connected with that system, being for many years General Man-
ager. When it was consolidated with the New York, New Haven
& Hartford Road, he was made Third Vice-President in charge of
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the lines east of New London. He was held in high esteem by all

his associates and subordinates.

Mr. E. M. Herr, Assistant Superintendent of Motivi Power of the

Chicago & Northwestern Railroad, has resigned that position to

become theSuperintendent of Motive Power of the Northern Pa-

cific Railroad. Mr. Herr is a man of great ability and has bad a

wide experience in railroad service. He began railroad workas an

apprentice in the Chicago, Milwaukee & St. Paul Railway shops.

Later he became Engineer of Tests on the Chicago, Burlington &
Quincy Railroad, then Superintendent of Telegraph, and after-

ward Division Superintendent. He then returned to the former

road as Master Mechanic at Milwaukee. This position he rf signed

to beoome Superintendent of the Grant Locomotive Works. Upon

the failure of that firm he went to Europe with several important

commissions from parties in this country, and later made a second

trip to Europe in 'connection with the project of the Russian Loco-

motive Works. On his second return home he took the position

with the Chicago & Northwestern which he has just resigned.

Thoroughness and ability have characterized all |of Mr. ;Herr's

work in these various positions and his present appointment is a

well-deserved honor.

The many friends of Mr. John Hickey will learn with regret

that ill health has caused him to resign the position of Superin-

tendent of motive power of the Northern Pacific Railroad. He
has held that position since 1891, prior to which he was in charge

on the Milwaukee, Lake Shore & Western. The circumstances

which have culminated in Mr. Hickey's resignation are particu-

larly sad. In three years he has lost four children, his youngest

son dying about one month ago. Those who know Mr. Hickey

personally are aware of the depth of his kindly and affectionate

nature, and can in a measure realize how severe these afflictions

have been to him. His ability, his honorable, upright character

and his justice in all his dealings with his fellow-men command
the respect and affection of all who have been brought in contact

with him. A touching exhibition of this affection occurred

when several years ago he was absent from the president's chair

at a convention of the Master Mechanics' Association, because of

the death of a son. The telegram of sympathy which the asso-

ciation sent him was despatched with exhibitions of emotion

seldom seen in a gathering of that kind. One of the highest

officials of the road in speaking of Mr. Hickey's resignation a few

days ago said :

"Mr. Hickey's service with the Northern Pacific commenced
in April, 1891, and he has won the esteem and appreciation of
every officer and employee, by the close and intelligent super-
vision which he has given to the work in his department, and
the even-handed justice with which he has treated all of its em-
ployees. The necessity which compels him to retire from the com-
pany's service is regretted by every one, and it is hoped that the
rest which he needs so much will speedily restore to him his usual
strength and activity, and that a new career will open for him,
which will confer upon him increased honor and prosperity."

Mr. Hickey bore his bereavement bravely and being urged if at

all possible to continue his official service remained at his post,

though he knew his health demanded a rest. At length, in just-

ice to himself, he resigned.

David Leonard Barnes.

To his wide circle of friends and to the engineering profession

at large the announcement of the death of David Leonard Barnes

was a severe shock and created a feeling of personal loss and
deep regret that a life in which so much had been accomplished,

and which gave promise of so great a future, should be sud-

denly closed. It was in the nature of a surprise, for while most
of his friends knew of his illness, few realized that his life was
in danger. Mr. Barnes had been suffering from a malady since

last spring, and had come to New York for treatment at a sani-

tarium, where he died suddenly on Dec. 15.

It is seldom that the death of so young a man has caused such

universal regret. Though only 38 years old, few men were better

known in engineering circles, and his engaging personal quali-

ties and great abilities had won the admiration and friendship of

a host of mm. Mr. Barnes was a tremendous worker; it was the

wonder of his friends how he found the time to accomplish so

much, and this wonder was only increased by a closer acquaint-

ance with him and a better knowledge of his diversified interests

and pursuits. In addition to conducting a large consulting engi-

neer's practice, he was on the editorial staff of the Railroad

Gazette, and he found time to contribute many valuable papers

to engineering societies and other technical organizations. He
had a wonderfully active and fertile mind, and if his enthusiasm

and activity occasionally brought his opinions in clash with those

of others, it was seldom other than a most friendly combat.

Mr. Barnes was born atSmithfield, R. I., Aug. 23, 1858. When
about 11 years old his father died, and he was thus early in life

called upon to exercise judgment and self-reliance. At the age

of 15 he engaged in town surveys at Providence, R. I., which

work he dropped at the end of three years to take a course of

study at Brown University and the Massachusetts Institute of

Technology. From 1879 to 1882 he was employed in the machine

shops of the Hinckley Locomotive Works and the Rhode Island

Locomotive Works. Then he became chief draftsman in the

latter concern, but after a year or two he resigned to take a sim-

ilar position with the Rome Locomotive Works, a new concern

at that time. He returned to his old position with the Rhode
Island Locomotive Works in 1884 and remained with them for

three years, during which time he also did some writing for the

Railway Munter Mechanic, and more or less consulting engineer-

ing work. In 1887, he went to Chicago and established a consult-

ing engineer's business. He also at that time accepted a position

on the editorial staff of the Railway Review, which he resigned in

1889 to take up a similar line of work on the Railroad Gazette.

Since 1888 his work brought him into great prominence. He was
consulting engineer for the New York underground railway, and
later he was consulting engineer for the Alley Elevated Railway,

in Chicago. Somewhat more than a year ago he was appointed

consulting engineer for the Baldwin-Westinghouse companies,

and produced the designs of a number of electric locomotives and
trucks. These are only a few indications of his remarkable activ-

ity. His work covered practically the whole rangeof rolling stock

and power for steam roads, elevated, stieet and electric rail-

ways.

Mr. Barnes was a member of the American Society of Civil

Engineers, of the American Society of Mechanical Engineers, of

the Institution of Civil Engineers (England), of the Western
Society of Engineers, of the American Association for the Ad-
vancement of Science, of the American Academy of Political and

Social Science and an associate member of the American Rail-

way Master Mechanics' Association and the Master Car Builders'

Association, and he was more or less active in the work of most

of these societies. His papers and discussions before the railroad

clubs are well known to our readers.

Mr. Barnes was married in April, 1896 to Miss Ida S. Irwin,

daughter of Col. B. J. D. Irwin, U. S. A. Besides his wife, he

leaves his mother, one brother and two sisters.

The Strong locomotive, which attracted so much attention

some years ago, has been rebuilt into a four-cylinder com-
pound. The four cylinders are all placed in the same plane,

the two 16-inch high-piessore cylinders being inside of the

frames, and the two 23-inch low-pressure cylinders being out-

side in the position ordinarily occupied by the cylinders of a

single locomotive. The high-pressure cranks are 90 degrees

apart, and the low-pressure cranks are each 180 degrees from

their respective high-pressure cranks. The engine is claimed to be

perfectly balanced, the low-pressure crossheads and pistons being

madeof special design to secure lightness. The L. P. piston rods are

hollow, 3| inches outside and 2 inches inside diameter. The pis-

tons are made of two steel plates T
5
ff
inch thick, between which is

riveted a cast-iron bearing ring. By this construction the low-
pressure reciprocating parts are made as light as those of the

high pressure cylinders. The boiler, frames, running gear and
tender are the same as when the engine was known as the A. G.
Darwin. The valve-gtar is a modification of the Walshaert.
The compound features were designed by Mr. Strong, and the

engine was reconstructed by the Balanced Locomotive and En-
gineering Company, New York.
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Ten Wheeled Passenger Locomotive-l

C vV Stevens, Supt Motive Power.

Ten-Wheel Passenger Locomotives for the Lake Shore &
Michigan Southern Railway Company.

The accompanying photograph and specification illustrate and de-

scribe one of a lot of ten ten-wheel passenger locomotives which the

Schenectady Locomotive Works have recently constructed for the

Lake Shore & Michigan Southern Railway Company, for service on
the fast trains between Buffalo and Chicago.

The locomotives were designed by Mr. George W. Stevens, Su-

perintendent of Motive Power of the Lake Shore & Michigan
Southern Kailway, in consultation with the Schenectady Locomo-
tive Works, and possess many interesting features, inasmuch as the

boiler capacity of the engines is in excess of anything that has yet

been built for a locomotive of this type with the same amount of

weight.

It was required in designing the engines that they should not ex-

ceed the total weight of 118,000 pounds, with a limiting weight of

90,000 pounds on driving wheels. In order to supply requisite steam
for the cylinders, 18 inches by 24 inches, at a working pressure of

190 pounds, it was necessary to employ a boiler of large dimensions

having'a grate of sufficient area to afford economical consumption
of fuel.

In order to come within the limit of weight, cast steel and pressed

steel were used very largely in the construction of the engines.

The driving wheel centers, foot plates, bumper knees, guide yoke
knees, spring pockets, brake castings, and other minor details were
made of cast steel, while pressed steel was used for the boiler front

and door, cylinder and steam chest covers, and dome ring. The
crosshead is of cast steel of the four-bar guide type with hollow

wings and wrist pin. The crank pins are of Krupp crucible steel

and are hollow. Each detail of the engine was worked out carefully

with a view of reducing weight to the lowest possible amount con-

sistent with a liberal margin of safety.

The locomotives are equipped with the Smith triple expansion

exhaust nozzles which are proving very satisfactory in service on

the Lake Shore road. From the specifications we take the follow-

ing:

Gage 4 feet 8H Inches
Fuel Bituminous coal
Weight in working order 118,000 pounds

on drivers 88,000 pounds
Wheel base, driving 15 feet

" " total 24 feet 9 inches
Cylinders 18 by 24 inches
Kind of piston packing Dunbar

rod packing U. S. metallic
Size of steam ports 17 inches by 1% inches
" " exhaust " 17 inchtB by 3 indies

Kind of Blide valves Allen-Richardson balanced
Greatest travel of slide valves 5^ inches
Outside lap 1 inch
Inside " " " " ,» inch
Valves In full gear -fa inch lap in full gear forward. ,», inch lap in full

gear back motion

ake Shore & Michigan Southern Railway.

Schenectady Locomotive Works, Builders.

Kind of valve stem packing U. S. metallic
Diameter of driving wheels outside of tire 68 inches
Material " " " centers Cast steel
Driving box material Steeled cast iron
Diameter and length of driving journals ...Front and bick T/i by 9 inches;

main 8^ inches diameter by 9 inches
Diameter and length cf main crank pin journals 4*j inches in diameter

by 6 inches
DiametT and length of engine truck journals 5 inches in diameter by

10 inches
Kind of engine tru'k 4-wheel. swing bolster
Engine truck wheels 33 inches. Paige steel- tired spoke center
Style of boiler Extended wagon top
Outside diameter of first ring 56 inches
Working pressure 190 pounds
Material of shell and firebox Carbon steel
Thickness of plates in barrel and outside of firebox ,

T
B inch, U inch, ,

3
t

inch and % inch
Firehox 95,*« by 41% inches
Firebox, crown staying Radial stays, 1 inch diameter

'* stayb Its Taylor iron, 1 inch diameter
Tubes, material Charcoal iron. No. 11 W. Q.

number, diameter and length.. 249 — 2-inch O. D., by 13 feet 3 inches
Heating surface, tubes 1,716.6 square feet

•' " water tubes 14.7 square feet
firebox 135.3 square feet
total 1,866.6 square feet

Grate surface 27.35 square feet
Exhaust pipes Smith triple expansion exhaust pipe
Boiler supplied by Two No. 9 Monitor injectors. 1888 style
Tender, weight, empty 40,800 pounds
Wheels 8 Paige steel-tired 9poke center, 36 inches diameter
Journals t% inches diameter by 8 inches
Wheel-basfi 15 feet
Tender frame 10-inch steel channel
Water capacity 4,000 U. S. gallons
Coal " 6^ (2.000 pound! tons
Total wheel-base of engine and tender. 47 feet 1% inches

length . 56 feet 8!4 inches

The engine is provided with the American brake on all drivers,

operated by air; the Westinghouse automatic air brake on tender

and for train, and the Wastinghouse air signal; magnesia sectional

boiler lagging, Gould coupler on pilot and rear of tender, Cleveland

Railway Supply Company's sand blast, Hudson bell ringer. National

hollow brake beams, Sherburn 5-inch chime whistle, a water scoop

on tender, and two 3-inch Ashton muffled safety valves.

A Court Decision on the Manufacture of Parts of Pressed

Steel Car Trucks.

Judge Atcheson, of the United States District Court, last

month rendered a decision in the suit of the Fox Solid Pressed

Steel Company vs. Chas. T. Schoen and the Schoen Manufactur-

ing Company, the full text of which is as follows:

On and prior to Oct. 10, 1891, the date of the written contract

between the plaintiffs, as party of the first part, and the defendants,

as parties of the second part, both parties were engaged in the

manufacture of center-plates for car-trucks under patents owned
by them respectively, the plaintiff at Chicago, 111., and the defend-

ants at Pittsburg, Pa. By the terms of the contract the plaintiff
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granted to the defendants the exclusive right to make center-plates

under the plaintiffs patents, and the defendants agreed to pay to

the plaintifl seven and one-half per centum of the gross selling price

of all center-plates sold by them; and it was stipulated that the
plaintiff should have the right to make center-plates "for applica-

tion to pressed metal truck frames manufactured by it," upon the

payment of a named royalty, but should not otherwise engage in

the manufacture of center-plates. The contract contains this pro-
vision:

" It is further agreed that the parties of the second part will not
engage during the life of this agreement in the manufacture of

truck frames for moving vehicles or any part of such frames when
made of pressed metal."
The present controversy grows out of a difference between the

parties as to the meaning of this clause. The plaintiff contends
that the clause prohibits the defendants not only from making
pressed metal truck frames and parts of such frames, but also from
making out of pressed metal any part of a truck frame of whatso-
ever kind the truck frame may be.

The defendants maintain that the prohibition is against the mak-
ing of pressed metal truck frames and parts of a pressed metal
truck frame.

If the literal reading of the clause were determining, the plaintiff's

construction might be entitled to preference. But in the interpre-
tation of a particular clause of a contract the Court is required to
examine the entire instrument, and may also consider the rela-

tions of the parties, their connection with the subjecc matter of the
contract and the circumstances under which it was made. Rock
Island Railway v. Rio Grande Railroad, 143 TJ. S., 596. Moreover,
the practical interpretation by the parties of an ambiguous clause
of a contract is entitled to great, if not controlling, influence: Top
lijff v. Topliff, 122 U. S., 121 ; and such practical construction,
though at variance with the literal meaning of the clause, will pre-
vail. District of Columbia v. Gallaher, 124 TJ. S., 505. Let us ap-
ply these principles here and see with what result.

From an examination of the whole paper of Oct. 10, 1891, it is

very clear that its main purpose was to regulate the manufacture
of center-plates as between the parties. The clause in question is

secondary and incidental. Its introduction at all into the paper
would be inexplicable were it not that the plaintiff was engaged in
the manufacture of pressed metal truck frames, as the contract
itself discloses. That style of truck frame was peculiar, and was of
comparatively recent origin and of limited use. The truck in ord-
nary use was, and is, the diamond truck, 85 or 90 per centum of all

the railrof d freight cars in the United States being provided ther e

with. The diamond truck frame and the pressed metal truck
frame are entirely different constructions.
The plaintiff was not engaged in the manufacture of diamond

truck frames. Its business was the manufacture of pressed metal
truck frames. The plaintiff was thus interested to avoid rivalry in
that particular branch of business, the manufacture of pressed
metal truck frames and parts of such frames. The parties entered
into the contract with the Fox pressed steel truck frame before
them and with reference to the plaintiff's manufacture thereof. To
the extent, then, that the restrictive clause secured the plaintiff
freedom from competition in the manufacture of pressed metal
truck frames and parts thereof, it may be regarded as having a
basis in reason. But to carry the provision further would be
unnecessary for the fair protection of the plaintiff and unreason-
able.

Again, at the date of the contract the defendants were engaged
in the manufacture of pressed metal parts of diamond truck
frames, and thereafter the defendants continued such manufacture
with the knowledge of the plaintiffs principal officials and with-
out objection. This course of manufacture by the defendants was
acquiesced in by the plaintiff until about the time of the filing of
this bill, on April 18, 1895. It is significant that the bill states that
up until February, 1895, the defendants had complied with the
terms of the contract. The occasion for the filing of the bill was
that in February, 1895, the defendants began making and selling a
pressed steel truck bolster. Whether the truck bolster is any part of
a truck frame is a contested point. Now, without discussing the ev-
idence, it is enough for me to say that, influenced by the weight of
the testimony of the practical experts, and from my inspection of
the models, my conclusion is that the bolster is no part of the truck
frame. Moreover, no truck bolster is used with a pressed metal
truck frame. I am, then, quite unable to see how the plaintiff can
justly claim that the manufacture of the bolster is within the pro-
hibitory clause of this contract.

Upon the question of the proper construction of this clause, my

opinion, under all the circumstances of the case, accords with the

view upon which the defendants insist.

But finally, if, as the plantiff contends, this clause really inter-

dicts the defendants' manufacture out of pressed metal of any part
of a diamond truck frame, then the clause, in my judgment, is in

unreasonable restraint of trade and not enforcible. Oregon Steam
Navigation Co. v. Winsor, 20 Wall, 64; Gibbsv. Baltimore Gas Co.,

130 U. S., 396, 409. The public interest is much promoted by the use
of pressed metal parts in the repair or improvement of diamond
truck frames. Now, the plaintiffs business is the manufacture of

pressed metal truck frames, and the evidence shows that its manu-
facturing capacity is fully taxed to meet the demand for that class

of truck frames. This prohibitory clause, it will be observed, is

without limit as respects place. To enforce it by the injunction

here sought would be to deprive the public of the defendants
needed industry, and this, too, without reasonable benefit to the

plaintiff'. The covenants in restraint of trade hitherto sustained

have been those connected with the sale or purchase of a business

and its goodwill or some analogous subject matter, where the re-

straint was no more extensive than was reasonably necessary for

the protection of the convenantee. Ifester v. Continental Breuing
Co., 161 Pa., 473, 481. Here, however, there was no sale or purchase
of any business relating to the manufacture of truck frames, and
no circumstances existed to justify so sweeping a restriction as the

plaintiff claims.

Let a decree he drawn dismissing the bill with costs.

The Decision on Coupler Repair Parts Reversed.

The United States Circuit Court of Appeals last month reversed

the decision in the lower courts in the case of the St. Louis Car
Coupler Company vs. Shickle, Harrison and Howard Iron Company
The lower court had decided that the latter concern infringed the

patents of the St. Louis Car Coupler Company in supporting St. Louis

coupler knuckles to railroads to replace broken ones. The Shickle
Harrison and Iron Company appealed, and from the decision of the

higher court in their favor we take the following

:

" All the claims of the patents are of the class known as combi
nation claims, in which the several parts of the device are claimed
in combination in several different ways. Counsel for the com-
plainant admits that the proof at the trial did not show that the
defendant had either manufactured or sold, or offered to sell the
complete coupler. He claims, however, and of that fact there is no
doubt, that the defendant has manufactured and sold that part of
the device, which, in the specification is termed the 'coupling
head,' or 'knuckle.' It is accordingly insisted that the manu-
facture and sale of that part of the device, without the consent of
the complainant, constitutes an infringement of the patents.

" The question to be determined, therefore, is whether the manu-
facture and sale of knuckles for the sole purpose repairing broken
couplers, to persons or corporations who had previously purchased
such patent couplers from the complainant, and were entittled to
use them on their cars— constitutes, in law, an infringement of the
patents. The decision of this question turns on the further inquiry
whether the purchase of new knuckles by said railroad companies,
and the substitution of the same in place of other knuckles that
had been worn out or broken, amounted to a reconstruction or a re-
pair of the couplers which were then in use. If the respective rail-

way companies who had bought couplers which were covered by
the patents in suit, bad the right to rapair them to the extent of
replacing knuckles that had been broken, then it is obvious that
they had the right to employ the defendant company to make the
knuckles for that purpose, and the latter company incurred no lia-

bility by so doing.
" The rule is well established that one who purchases a machine

or mechanical contrivance, consisting of several distinct parts,
which, as a whole, is covered by a patent, has the right, by virtue
of his purchase from the patentee, to repair a part of the machine
or device which happens to be broken through accident, or which
becomes so far worn as to render the machine inoperative, provided
the machine, as a whole, still retains its identity, and what is done
in the way of rendering it operative does not amount to reconstruc-
tion; and provided further, that the part so replaced is not sepa-
rately covered by a patent.
" The Circuit Court concluded that the manufacture and substitu-

tion of new kuckles for those which had been broken, should be re-

garded as a reconstruction of the car coupler, rather than a repair.

It was led to entertain this view, as it seems, because it regarded
the knuckle as the chief element of the patented combination ;

also because the knuckle is unique in form and structure and only
susceptible of use in connection with the other elements of the
complainant's device. But we are not able to say the substitution
of new knuckles for others that had been broken should be re-

garded as a reconstruction of the coupler.
" The proof shows that it is much more liable to be broken than

other parts of the coupling device. It is not wholly accurate to

say that the knuckle is the chief element of the combination.
Neither can we say that the knuckle is the only part of the coupler
which affords evidence of invention.
" In view of the foregoing considerations we think that a pur-

chaser of the patent coupling device should be accorded the right
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to replace a broken knuckle without the payment of an additional
royalty, provided the drawheads remain intact and serviceable.

•' It mast be borne in mind, however, that the right to manufac-
ture and sell the knuckle in question, should be confined strictly

within the limits stated. We would not be understood as deciding
that the defendant company has the right to manufacture the
knuckles which form a part of the complainant's device, and to sell

them indiscriminately to all persons who see fit to buy them, for
clearly such is not the law. We have no doubt that the defendant
would be liable as an infringer, if it so happened that the knuckles
by it made and sold should be used by the purchasers in the con-
struction of complete couplers such as are described in the com-
plainant's patents. Therefore, if the defendant continues to manu-
facture the coupling-heads, or knuckles, and keeps them in stock,
it must see to it that they are sold for the purpose of repairing the
patent coupling device, to persons or corporations who have ac-
quired the right to make and use them for that purpose.
" The decree of the Circuit Court is accordingly reversed, and the

case is remanded to that court with directions to dismiss the bill of
complaint at the complainant's cost."

No. Power Sawing Machine.

The Q & C Company, of Chicago, has recently brought out a new
Bryant Saw, called XXXXX, and shown in the annexed cut. It

is constructed especially to meet the needs of steel casting works

ings, or in other words, has one unobstructed face. This allows

the operator to place the work as close to the saw as it is possible,

and the cut actually finishes the casting, it not being necessary to

use a planer or milling machine after the saw has completed its

work. One operator can also handle the heaviest cuts.

The illustration does not give an accurate idea of the size of the

machine. It weighs nearly seven tons, the metal being distributed

in such a way as to give great strength and rigidity. The adjust-

able sprocket is another advantage over any previous design. The
centers between the saws and sprocket are adjusted closer together >

as they wear down, doing away with the necessity of enlarged

sprockets to compensate for wear. The sprockets are made of cast

steel, and are small in size, thereby greatly increasing the leverage

This first machine was built to the order of the Sargeant Steel

Casting Company, of Chicago, whose large and rapidly increasing

business made the saw a necessity. In alettergiven by them to the

Q & C Company, they express the greatest satisfaction in its use,

this one machine largely increasing the output of their work. They
recently cut off a shrink head 15 inches in diameter in 28 minutes.

The saw is fully guaranteed, and is sent out on the basis of entire

satisfaction or no sale.

Further information regarding this or any other saw will be

The Q & C Company's XXXXX Power Sawing Machine.

and foundries, where it is necessary to cut off shrink heads or

risers of quite large size from engine drivers, gear blanks, propeller

blades, and other large and irregularly shaped castings, difficult to

handle in the ordinary methods. This saw supplies a recognized

want hitherto unprovided for, and is one of the many special ma-
chines which the Q & C Company has produced for customers whose

needs are peculiar to their own line of work.

The design gives a large unobstructed table for holding the

work, the overhanging arm containing all the driving and feeding

mechanism, making it a very desirable tool for such work as men-
tioned above. The saw being 36 inches in diameter allows 15

inches available for cutting, making it possible to cut off a shrink

head 15 inches in diameter, or a solid piece of metal 15 inches thick

by 24 inches long.

The engraving clso shows that the saw-blade overhangs its bear-

cheerfully sent to all parties interested by addressing the Q & C
Company, Chicago, 111.

All a Mistafce.

The reporter that had accompanied the special train to the scene

of the wreck hurried down the embankment and found a man who
had one arm in a sling, a bandage over one eye, his front teeth

gone, and his nose knocked four points to starboard, sitting on a

piece of the locomotive, and surveying the horrible ruin about him-

"Can you give me some particulars of this accident ?" he asked,

taking out his note-book.
" I haven't heard of any accident, young man." replied the dis-

figured party, stiffly.

He was one of the directors of the company.—New South Wale?

Railway Budget.
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Trade Catalogues.

[In 1S91 the Master Car-Builders' Association, for convenience in the
filing and preservation of pamphlets, catalogues, specifications, etc..

adopted a number of standard sizes. These are given here in order that
the size of the publications of this kind, which are noticed uuder this
head, may be compared with the standards, and it may be known whether
thev conform thereto.

It seems very desirable that all trade catalogues published should con-
form to the standard sizes adopted by the Master Car-Builders' Association,
and therefore in noticing catalogues hereafter it will be stated in brackets
whether they are or are not of one of the standard sizes.]

Heat, Ventilation. Drying. American Blower Company, suc-
cessors to the Huyett & Smith Manufacturing Company. Detroit,
Michigan. General Catalogue No. 30. 207 pages, 7}{x$% inches.
(Not standard size.)

This book is a fine piece of catalogue wo r k, whether viewed from
an artistic standpoint or measured by the value of its contents.

It is printed in three colors

[throughout, on the best of

biok paper, and nothing
could be better than its en-

gravings. The title pages
and headings are hand-
some, and the marginal
vignetted half-tones found
on nearly every page of text
are very pleasing. The
wood cuts by Conant, of

Boston, are particularly

fine. The cover is of artistic

design, on which a number
of blowers are represented
as delivering great quanti-
ties of air across the page,
but their united efforts are
not sufficient to obscure the
title. We give a small fac-

simile of the design.

The contents are made unusually accessible and are divided into

thirteen parts, as follows: Ventilating fans, steel-plate blowers
and exhausters, engines, pressure blowers, exhaust fans for shav-
ings and for cotton, steam specialties, hot blast apparatus, heating
buildings by the " A B C" fan system, dry ng of lumber, drying of
brick, the " A B C laundry dryer, drying of leather, tobacco,
etc., miscellaneous tables and telegraph code.

The "A B C" disc ventilating fan is given a prominent place in

the catalogue. One of the leading features of its construction is

the use of a disc on the shaft, to which the blades are attached.
There are twelve blades, which the makers claim is four more than
in any other fan on the market. The object of the disc is to pre-
vent backflow of air, which will be understood when it is remem-
bered that the speed of the blades at their tips is high and the pro-
pulsive force great, and that as the center of rotation is approached
both of these factors decrease rapidly and finally become zero. Con-
sequently, when a fan without a disc center is working against a
certain pressure any additional speed will not increase the delivery
but will simply force the air back between the blades near the
center. The disc prevents the back flow, and the company claim
in this catalogue that the positive delivery thus secured avoids
waste, that the fan can be used against a higher pressure than
other makes, and will deliver from one-third to one-half more air
with the same power than any other fan built. These fans are
made in all styles and for driving by belt or by an engine or electric
motor coupled direct, these latter forms being self-contained and
very compact arrangements.

The "A B C" steel-plate blowers and exhausters made by the
company are also fully illustrated. These are made with full or
three-quarter housings, with the discharge opening facing any
direction desired and arranged to be driven by belt or direct by
engines or motors. One valuable feature of this part of the cata-
logue, and in fact of all its sections, is that diagrams of the appa-
ratus are shown with letters in the places for dimensions and the
value of these letters for each size and type of apparatus fully tabu-
lated. The value of this information will be fully appreciated by
engineers and architects.

In the part of the catalogue devoted to pressure-blowers the
double-discharge blower is sure to attract attention. The cata-
logue says that "it has been practically demonstrated that the
vane of a fan or blower becomes loaded with air in about one-third
Of a revolution"; in this blower advantage of this fact is taken and
two discharges per revolution are provided for, and it is olaimed
that twice the delivery of a single-discharge blower is secured.

The two discharges are carried to the one pipe and the outside ap-

pearance of the blower is not materially different from the single-

delivery blowers.

The "A B C" steel plat-; exhaust fans for handling shavings are
so designed that the removal of a few bolts will permit the casing
to be rotated to any desired angle in order that the direction of

delivery may be changed. The pulley can also be changed from
one side of the casing to the other. Thus a fan can be made to fit

into any desired location.

In the Dart of the book devoted to hot blast apparatus the new
heater of the company is among the novelties shown. In a heater
in which the pipes rise vertically, then run horizontally and extend
down into the base again, the outer pipes are always much longer
than the inner ones, giving rise to a defect which may be described
as a '"short circuit "—that is, the steam abandons the long pipes and
takes the short route. In the new "A B C" heater the pipes are all

made of practically the same length by putting numerous return
bends in the inner pipes, and all the heating surface is thus main-
tained at full value. By a special construction of the base the

trouble with "air binding" is also avoided. These heaters are

shown in many combinations suited to various kinds of work.
We might describe many other features of the company's output

as illustrated in this catalogue, did our space permit, such as
the engines, vertical and horizontal, the steam specialties, dust
collectors, e'c, etc., but we will at present leave these to speak
for themselves. We would be guilty of a serious omission, how-
ever, if we failed to call attention to the excellent tables of

capacities, speeds and horse-powers of fans on pages 24 at.d

32, in which the figures given are from actual trials, and the

tables of heating surface, blower capacity, ttc, ef hot blast

apparatus on pages 116 and 120, inclusive, and the other tables

of information found in the book, including those on pages 187 to

196, inclusive. Much of this information is of a character often

withheld by manufacturers, and will, therefore, be all the more
appreciated.

After thus calling attention to the progressive character of a num-
ber of the company's designs, it is needless to say that they are pre-

pared to furnish apparatus for any kind of drying processes, and for

heating and ventilating shops, office buildings, churches, schools .

theaters, and any and every kind of a structure; in fact, apparatus
adapted to all these uses is illustrated in this book. To those of our

readers called upon to consider any heating, ventilating or drying
problems, this catalogue will be found invaluable.

National Association of Manufacturers.

The date for holding the Second Annual Convention of the Na-
tional Association of Manufacturers has been fixed for the 26th,

27th and 28th of January, 1897, at Philadelphia, Pa. It is expected

that this convention will be one of unusual interest, as the Presi-

dent will submit a report of the first full year of practical work in

the lines mapped out by the original convention held in Cincinnati,

January. 1895. This report will describe the initiation of practical

movement in the direction of the cardinal principles originally

adopted by the association, and very gratifying progress in various

directions will be noted. It will then devolve upon the convention

itself, which will embrace the recorded members holding certifi-

cates in the association, to pass upon the work which has been

done, and to indicate a policy to be pursued by the President and
Executive Committee during the next year, in which year it is con-

fidently expected that existing conditions will enable the associa-

tion to make vigorous progress.

Dixon's Waterproof Graphite Grease for Signal Work.

A report to the Engineer Maintenance of Way by the Supervisor

of Signals on a leading trunk line shows most satisfactory results

obtained with waterproof graphite grease, manufactured by the

Joseph Dixon Crucible Company. Jersey City, N. J.

At one point, from Oct. 1 to Nov. 28, Jj pound of the waterproof
graphite grease was used on locks, cranks and compensations on
the outside and on the machine in the tower. The cost of putting
it on was found to be very little more than oil. The same test was
made at another point on the road with the same good result. The
Supervisor found the waterproof graphite grease better than any
other kind of lubricant, as it can be applied quickly and stays where
it is out. It is also clean and the water has no effect upon it.

Therefore the Supervisor strongly recommends the use of this
grease for all the places named above.
As the graphite used in the manufacture of this grease is Dixon's

pure flake graphite, the lubricating qualities are easily understood,
and if the waterproof qualities are all the manufacturers claim, and
the tests seem to demonstrate, its economy and usefulness for all

bearing and exposed parts of railway signals are very evident.



AND RAILROAD JOURNAL. 37

Will Adopt the Air-Lift System of Pumping.

We learn that the Wainwright Brewery, St. Louis, is to change

its entire system of pumping, having made extensive.tests during

the past summer as to the most efficient and economical method

for its especial needs. It has decided to use the air lift and

direct air pressure systems. The air compressor for the low-pres-

sure service, consisting of Halsey pneumatic pumps, will be a Rand
cross-compound condensing engine with duplex air cylinders, built

bv the Rand Drill Company, and of their latest approved type. A
second compressor, built by the same company and of special con-

struction, fitted with hooded heads, will take air at initial pressure

of about 50 pounds from the main air receiver and compress up to

125 pounds for the air-lift system.

The Pneumatic Engineering Company, 100 Broadway, New York,

has the contract for the entire plant.

EaUIPMENT AND MANUFACTURING NOTES.

The Colorado Midland expects to order 200 box cars.

The Ohio Central is said to be in the market for 10 locomotives.

The Wisconsin Central will soon place an order for 200 furniture
cars.

The Seaboard Air Line is about to place orders for 12 locomo-
tives.

It is said that the M.
motives.

K. & T. wi'l soou order a number of loco-

Tbe St. Louis & San Francisco has ordered 300 coal cars from the
St. Charles Car Company.

The Indianapolis Car Works are building 50 stock cars for the
Mather Stock Car Company.

The Brooks Locomotive Works has an order for five locomotives
for the Mexican Central Ea ;| way.

The Cold Blast Transpo. i-atiou Company, of Kansas City, is ask-
ing bids on 100 refrigerator cars.

The Grand Rapids & Indian? is askiug bids on about 200 cars, of

which about 75 are wanted at once.

The Bald-vin LocomoLii'e Works is but'ding seven consolidation
locomotives for the Norfolk & Western.

The Chesapeake & Ohio has placed an order for six consolidation
locomotives with the Richmond Locomotive Works.

The Universal Construction Companv, of Chicago, will build 10

steel flat cars for the Chicago, Lake Shore 6.. Eastern.

The Barney & Smith Car Company is building a dining car, a
sleeper and a library car for President. Diaz, of Mexico.

The Union Pacific, Denver &' Gulf is geUing bids on 50 flat cars.

Last month it ordered six locooj.ooi«res f on the Baldwin Works.

The Texas Midland expects to oid"i "CO flat cars at an early date
and six locomotives. It placed one urder for 50 cars last month.

The Armour Packing Corupp'iv has orde.»d 100 refrigerator cars
for the St. Charles Car Companv, and expect to place contracts for
200 more.

The Baldwin Locomot've V> n ' s have received an order for 25

locomotives, and the Schenectady Locomotive Works 18 locomotives
for Japan.

The Bangor & Aroostook has ordered from the Jackson & Woodin
Manufacturing Company, Berwick, Fa., 408 flat cars, 185 box cars,

and 5 cabooses.

It is stated that the C, C, C. &St. L. Ry. is to build a sample box
car of 80,000 pounds capacity, and tha- the C. & E. I. will construct
a 70,000-pound car.

The Chicago, New York & Boston Transportation Company ex-

pects to build 125 refrigerator cars at its Elgin shops; 25 of these
are now under construction.

The Baltimore and Ohio has placed an order for 1,000 cars with
the Missouri Car & Foundry Company. The cars are for the Fairport
Warehouse & Elevator Company.

The Rogers Locomotive Works will build 18 Mogul locomotives
for the Imperial Japanese Railroad. They will have Latrobe tires,

Nathan lubricators, Sellers injectors, Crosby gages and Richardson
balanced valves.

The 1,000 Illinois Central cars recently ordered are to be equipped
with Chicago rabbeted grain doors, Schoen pressed steel center
plates, and Chicago roofs; some of the cars will be equipped with
springs furnished by the Chas. Scott Spring Company,

The Kansas City, Pittsburgh & Gulf has placed an order for 200

stock cars, and its programme for 1897 is said to include 1,000 new
cars. It will soon be in the market for six locomotives.

The Buffalo, Rochester & Pittsburgh has put into service a mam-
moth Mogul engine, reported to weigh 184,000 pounds without
the tender, and itcontemplates ordering seven of these engines.

The Wilmington & Northern has invited bids on 200 gondola cars.

The specifications call for Lobdell wheels. Crown bronze or Ajax
metal bearings, Butler drawbar attachments, Gould couplers,
Westinghouse brakes and Fox trucks.

The American Engine Company, Bound Brook, N. J., hasshipped
an engine to the Chinese government for use in driving machinery
for the coinage of silver.

The Norwalk Iron Works Company, South Norwalk, Conn., have
purchased a large piece of ground near their plant, and propose to
build on it a one-story machine shop 80 bj 300 feet, by which their

facilities will be greatly increased.

The Gould Coupler Company has done a large foreign business
during the year now drawing to a close, having supplied couplers

and vestibule equipments for something over 155 cars on European
roads.

The Supreme Court has set the third Monday (18th) in January,
1897, for re-argument of the cases of Westinghouse vs. Boyden,
brought from the United States Circuit Court of Appeals upon a

writ of certiorari.

The Harrisburg Foundry and Machine Works, Harrisburg, Pa.,

are rushing a large engine to be shipped to Rio de Janeiro, Brazil.

This engine will be placed in the official residence of the President

of Brazil, to furnish power for electric lighting.

A press dispatch savs that a local syndicate has offered the par

value on all bonds and 75 per cent, on the capital stock of $800,000

for the purchase of the Dickson Manufacturing Company's locomo-

tive and machinery plant in Scranton.

The Ramapo Wheel & Foundry Company, of Ramapo, N. Y., re-

centlv shipped an order of 80 pairs of 36-inch Snow's boltless steel-

tired wheels, and steel axles, to Brazil, for the service of the Paul-

ista Railway. The order also includes 120 loose tires and 120 loose

axles.

The A. French Spring Company has an order from the govern-

ment for large springs to take up the recoil of heavy guns after

discharge. Experiments so far made indicate success to a degree

which gives promise of an extensive use of springs for this purpose

in the future.

It is reported that there is a movement on foot among the manu-

facturers of woodworking machinery to effect a consolidation of a

lartre number of the firms engaered in this business, and that Mr.

T P Egan, of the J. A. Fav & Egan Company, and the S. A.Wood
Machine Companv are largely interested. It is rumored that the

consolidation will be largely backed by English capitalists.

The Secretary of the Navy recentlv awarded contracts for gun

forging as follows: Eight sets of 13-inch rifle forgings to the Beth-

lehem Iron Works, deliveries to begin in 120 days and to be com-

nleted in 305 davs; six sets of 13-inch and one set of 12-mch rifle forg

ings to the Midvale Steel Companv. deliveries to begin in 160 days

and to be completed in 340 days. The price in both cases is 23 8-10

cents per pound.

The new steel ferryboat St. Louis, which was built for the Penn-

sylvania Railroad Company by the Charles Hillman Shipbuilding

PomDanv of Philadelphia, left the latter city Dee. 24 for New York

in tow of an ocean tug. The St. Louis and a sister boat, the

Pittsburgh which is now being built by the Cramps, will ply be-

tween New York and Jersey City. They are the twin screw ferry-

boats already described in these pages.

Messrs W. A.Crook & Bros. Company, of Newark. N. J., have i
n

press their 1897 catalogue. It will csnssst of 130 pages, liberally

lllustated and showing all the latest improvements in hoisting en-

gines adapted for every purpose. ,.,....., , ..

The catalogue will cover the entire field in this class of machin-

ery Applications for the new work will be received now by the

W. A. Crook & Bros. Company, and copies sent out as soon as

possible after publication.

The Railroad Supply Companv, of Chicago, has issued an "edi-

tion de luxe" of Chicago Day Souvenir, in which is reproduced

manv interesting photographs of the great sound-money parade in

Chic'aeo taken as different divisions of it passed the company*
offices in the Owens Building. The souvenir also contains ekeant

engraving illustrating the company's specialties, such as tie plates,

journal-box lifters. Hien car couplers and cattle guards. lh.e Whole

work is very artistic and pleasing,
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Marine engineers can obtain one of the handsomest calendars of
the new year free of charge, by addressing The Roberts Safety
Water Tube Boiler Company, 41 Cortland street, New York City,
and giving their full names and addresses, with name of last vessel
on which they were employed. These calenders are a perfect pic-
ture and even superior to those issued bv the Roberts Company last
year. They are sent in a mailing tube. Six cents for postage can
be remitted if desired, but is not insisted upon.

The Universal Protective Paint Company, of Chicago, has re-

cently taken out a license for incorporation, and intends soon to

move its factory from Lockport to West Chicago, where it will have

better facilities for the manufacture of its line of rustless paints,

which are so rapidly gaining popular favor. The protective and
lasting qualities of " Irown," whether applied to wood or iron, are

becoming recognized, which makes a change to larger quarters a

necessity. The office of the company will remain at No. 77 Clark

street.

The suit of the Morris Box Lid Company vs. The Davis Pressed Steel

Company, of Wilmington, Del., for infringement on the pressed

steel box lid patents of the former, was decided by the United
States Court for the District of Delaware in favor of the Morris
Box Lid Company, and the case referred to a Master in Chancery to

report to the Court the amount'of damages due the complainant.
The defendant company is enjoined from making or selling the
pressed steel lids covered by the patents on which the suit was
decided.

A test of some important and large steel eastings for the United
States government made last month at the works of the Franklin
Steel Casting Company gives strong testimony to the excellence of
intelligently manufactured open-hearth steel. The following are
the figures

:

Tensile strength per square inches 72.000 pounds
Klastic limit " " 46.000 "
Elongation 27 per cent.
Reduction of area 32 "

The Sargeant Company note a decided improvement in the
line of their trade specialties, brake shoes. Railroad orders are
larger and more frequent. In their steel casting business general
machinery trade is better, and the recent results obtained in

special cast steel locomotive parts have been so successful that
many inquiries have been received and orders entered for cross-
heads, wheel centers, frames, domes and driving boxes. The Sar-
geant Compny are certainly to be congratulated for having ob-
tained their present position in the art of steel easting. The field

is a large one and the Western railroad and manufacturing trade
has long looked for a company on whom they could depend for
first class work.

Passenger Train Service on the Baltimore & Ohio.

Among the improvements that will be made on the Baltimore &
Ohio is a radical change in the running of passenger trains. Gen-
eral Manager Greene has been investigating this matter for some
time, and contemplates changing the number of cars per train so
that they can make better time going up the heavy grades, and as a
a consequence will not run so fast coming down. Now that the
track has been placed in a first-class condition and new motive
power purchased for the passenger trains, Mr. Greene is of the opin-
ion that, by equalizing the weight of the trains, a trip over the Balti
more & Ohio will be made very pleasant.

The track from Chicago Junction to Chicago now ranks as one of
the finest in the West. It is laid with heavy steel rail and ballasted
with clean gravel, and as there are very few curves on the line the
trains are enabled to make high speed with perfect safety.

Every-TJay Excursions

To all parts of the world can be arranged for any day in the year,
for one or more persons, upon application to any principal ticket
agent of the Chicago, Milwaukee & St. Paul Railway. Itineraries
carefully prepared for excursions to California, Florida, Mexico,
China, Japan and to any part of Europe. Estimates furnished,
including all expenses. Tickets furnished for the complete jonrnev.
It is not necessary to wait for any so-called "Personally Conducted
Excursions.'' In these days of progressive enlightenment, with
the English language spoken in every land under the sun. one
does not need to depend upon the services of guides for sight-see-
irg, but can go it alone or in small family parties, with great com-
fort and security, and at one's own convenience. Apply to the
nearest agent of the Chicago, Milwaukee & St. Paul Railway, or
address Geo. H. Heafford, General Passenger Agent, 415 Old Colony
Building, Chicago, 111.

©ttr IHrertortj
OF OFFICIAL CHANGES IN DECEMBER.

We note the following changes of officers since our last issue.
Information relative to such changes is solicited.

Atlantic & West Point.—Mr. R. H. Johnson has been appointed
Master Mechanic, with headquarters at Montgomery, Ala.

Baltimore & Ohio.—Mr. E. H. Bankard has been appointed Pur
chasing Agent, vice Mr. L. J. Buckley, resigned. Mr. F. S. Gannon
has resigned as Superintendent of the New York Division, and is

succeeded by Mr. J. V. Smith, transferred from the general super-
intendency of the Trans-Ohio lines.

Boston & Maine.—Mr. Frank Barr has been appointed Assistant
General Manager, vice Geo. F. Evans, resigned.

Charleston, Clcndennin & Sutton.—John H. Drake; President
of the company, died Oct. 21, 1896.

Chicago & Northwestern.—Mr. E. M. Herr has resigned the posi-
tion of Assistant Superintendent of Motive Power.

Detroit & Mackinac.—Mr. J. D. Hawks succeeds Mr. C. H. Coster
as President, and also retains the position of General Manager

.

Office, at Detroit, Mich. Mr. Geo. M. Crocker, Purchasing Agent
is also Vice-President.

Fall River Line.—Mr. Chas. P. Clark has been elected President
vice J. R. Hendricks, deceased.

Fort Worth & Denver City.—G. M. Dodge has been elected
President, with office at New York. K. M. Van Zandt has been
elected First Vice President, with office at Fort Worth, Tex. Mor-
gan Jones has been appointed General Manager.

Hutchinson & Southern.—Mr. W. A. Bradford, Jr.. has been ap
pointed General Manager, with office at Hutchinson, Kan.

Long Island.— Mr. E. R. Reynolds, General Manager, and Mr,
Geo. C. Hubbell, Purchasing Agent, have resigned.

Maine Central.—On Nov. 30, 1896, the Board of Directors
appointed Mr. Geo. F. Evans General Manager in place of Mr.
Payson Tucker.

Manhattan.— fir . Wm. J. Fransioli, Acting General Manager, has
been appointed General Manager.

Ma iii una & Phaynix A- Salt River Valley.—C. C. McNiel has
been appointed General Superintendent, vice Mr. E. Shamp, re-

signed.

Mexican Northern.—Geo. Foster Peabody has been elected First
Vice-President and E. M. Shepard Second Vice-President, both
with office at New York.

Mobile A Birmingham.—Mr. J. J. Thomas, Jr., has been ap-
pointed Master Mechanic, with headquarters at Mobile, Ala.

Morristown & Cumberland Gap.—Mr. Robt. T. Baker has been
appointed General Superintendent, with office at Morristown,
Tenn., in place of Mr. ft. H. Aiken, whose title was General Man-
ager.

New Orleans & Western.—Mr. W. C. Dotterer has been appointed
General Manager, vice M. J. Turner, resigned.

New York Central A' Hudson River.—Mr. Peter Smith, Master
Car Builder at Rochester, N. Y., died Nov. 18.

New York, New Haven & Hartford.—Mr. J. R. Kendrick, Third
Vice-President, died suddenly on Dec. 11.

New York, Philadelphia & Norfolk.—G. W. Russell has been ap
pointed Master Mechanic, with office at Cape Charles, Va.

Northern Pacific.—Mr. John Hickey. Superintendent of Motive
Power, has resigned because of ill-health, and is succeeded by Mr.
E. M. Herr.

Oconee & Western.—Capt. A. E. Hatchfield, President and Gen-
eral Manager, died on Nov. 19.

Philadelphia db Reading.—Mr. Chas. E. Henderson has been
chosen Second Vice-President, in charge of freight traffic.

San Antonio & Gulf Shore.—Mr. Henry Terrell has been ap-
pointed General Manager, with headquarters at San Antonio, Tex.

Southern.—Mr. Frank S. Gannon has been appointed Third Vice-
President and General Manager, with headquarters in Washing-
ton, D. C.

Staten Island Rapid Transit.—General Manager F. S. Gannon
has resigned, and is succeeded by Mr. J. V. Smith.

St. Louis, Kansas City & Southwestern.—Mr. Dwight Braman
has been appointed Receiver.

Vandalia.—Purchasing Agent Mr. C. R. Peddle has removed his
office from St. Louis to Indianapolis. The office of General Super-
intendent is abolished.

Wheeling Bridge & Terminal.—C. H. Coit has been elected Vice-
President. H. W. Hayden has been elected Secretary and Treas-
urer, with office at New York.

Wiggins Ferry.—Mr. S. M. Dolan has been appointed Master
Mechanic, with office at St. Louis.

Wiscasset & Quebec—President Henry Ingalls died last month.
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THE ALTOONA SHOPS OF THE PENNSYLVANIA
RAILROAD.

VIII.

(Continued fiom page 4.)

STORE-HOUSE.

This occupif s one end of a building, in the other end of which

the offices are located. It is centrally located and accessible from

any part of the works. Everything in the store-house is kept in

admirable order and a very complete system has been devised for

keeping account of '.he materials received and given out.

The storeroom is two stories and the whole inside

available space is provided with bins and shelving. A large

open space is left in the upper floor, which allows the

lower floor to be well lighted. A small wooden crane is pro-

vided on the upper floor by which any heavy art
: cles can

be conveniently raised to the upper floor. Each shelf or bin

is numbered and has a card, which is kept in a tin slide attrched

to the top of the bin, on which all material received and all given

out is entered. None is given out, excepting on orders from the

different departments, and after these are filled the order goes to

the office and the material is charged to its proper account. The
card makes it possible to determine at any time the amount of

material which should be on hand in the bin. The store-room is

divided into sections, which are devoted to certain classes of

material.

PAINT SHOPS.

The painting of freight cars is done in a pair of wooden bui'd-

ings containing six tracks, each of which will hold from eight to

nine cars. There is not much to be said of this building or the

work done in it excepting that it is liable to burn up some time.

The paint shop for passenger cars is, however, a model in its

way. It is a brick building with a cement floor, and is 420 by
135 feet, and divided into four sections by crosswalls. The build-

ing is admirably lighted with skylights and also with windows.

The tracks are arranged transversely to the building, and the

cars are handled and moved to and from the building by a trans-

fer table, which is operated by electricity. The table is also pro-

vided with a capstan, also operated by electricity, with which

the cars can be moved to or from the table. Inside of the build-

ing, posts are arranged alongside of the tracks, to which mov-

able brackets can be attached and placed at different heights.

These -carry the planks or scaffolding, on which the men work
while painting the cars and preparing them to receive the paint,

and dispenses with the use of trestles. In washing cars and rub-

bing down the different coats of paint, a good deal of water is

used. This always makes a paint shop a wet, sloppy and dis-

agreeable place. To avoid this, the shop here described is pro-

vided with gutters alongside of the tracks. The distance apart

of these gutters, measured between their centers, is equal to the

width of a car-body. They are depressed below the surface of

the floor, and are connected with the drains, and are covered

with iron gratings, and the cement floor slopes toward the gutter.

With this arrangement the water used in washing the sides of

the cars runs down directly through the gratings and into the

gutters and thence to the drains, and any water on the floor also

runs into them. The floor is thus always kept free from water.

The shop is lighted with both arc and inoandescent electric

lights. The latter are attached to long insulated wires con-

nected to the feed wires at the roof. They are then carried down
from R and around a pulley P, Fig. 1, at-

tached to a counterweight W and up over

another pulley p fastened to the roof, and

then downward to the lamp L, which is

suspended at this end of the wire. The

counter-weight is just heavy enough to

balance the lamp, and therefore if the lat-

ter is raised or lowered it willstay in any

position, or it can be carried into the in-

side or under the car or any other desired

position. The lamp3 are all protected by

wire guards. Suitable iron sinks are

placed in convenient positions and are

supplied with cold water and steam with

which the water can be heated to any de-

sired temperature.

The water closets are better than many which are found in

hotels, and are kept scrupulously clean, a convenience which is

provided for comparatively few workingmen.

One of the sections of the shop is used for a varnish room for

sashes, blinds, etc., and is provided with racks, etc., which are

required in doing this kind of work.

The whole building is heated and ventilated by Sturtevant's

apparatus. Two large fans, about 6 feet in diameter, are pro-

vided, which are driven by two 25 horse-power engines. The

machinery for heating, ventilating and lighting is located in a

building detached from the main shop. The air is drawn by the

blowers through a system of steam pipes and is then forced

through larger pipes and distributed in different parts of the shop.

The drying of paint and varnish is dependent very much on the

ventilation of the place where it is exposed. A given amount of

air will absorb a certain amount of the volatile portions of paint

or varnisli, and unless the air is then changed the process of dry-

ing will cease or be much retarded. The apparatus here de-

scribed furnishes a constant supply of fresh, warmed air which

escapes from the building through every available crevice and

opening, and there goes with it the volatile elements of the

paint, which it has absorbed, and the fresh air which enters the

room takes up more of the same substance, which is in turn car-

ried away by the escaping air.

The engine-room is equipped with two 50 horse-power

Westinghouse engines, two are light dynamos, one incandescent

dynamo and one generator to furnish electricily to the transfer

table.

The materials used in the paint shop are stored in a building

adjoining it.

BOLT SHOP.

A eparate building is devoted to the manufacture of bolts and
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to cutting the threads on them. This is equipped with a very
complete plant of heating furnaces, bolt-making and cutting
machines. Both in the bolt and the paint shop nearly all the

work is done by piece-work, and those in charge of it give the
same reports which were received from all the other shops, that

is, that the output of work is greatly increased, and the cost very
much reduced thereby, and that it is very popular with the men.
who earn higher wages when working by that system than they
do when employed by the day.

Another result is that there are no trades unions in Altoona.
The men employed there seem to have their social desires satis-

fied by the church and lodge meetings, and their business enter-

prise seems to have an outlet through the various building asso-

ciations which have been organized there.

SCRAP YAKD.

The scrap piles of a railroad shop are alwavs interesting and
profitable places for observation and study. They are the recep-
tacles of the failures which occur, and the causes of these may be
observed here better thin any where else. This is especially the
case where their contents are assorted and classified. A pile of

broken couplers will reveal their weak places more effectively

than any amount of theorizing or the most abstruse calculation
possibly could. The Pennsylvania Railroid have established a
technical school of this kind, or what might perhaps be called

a mechanical school, which is known as their Scrap Metal
Yard, to which all the condemned material from the whole
line, east of Pittsburgh, is carried ; which suggests that a course
in scrap study might be a profitable one in some of the regular
technical schools. A professorship of scrapics is suggested.
The object in establishing this yard was to utilize all the con-

demned material to the best advantage. This is done by assorting
it into various kinds, which makes it more salable and it thus
commands a higher price. The material when it arrives in this

yard is cut to pieces or is separated into its constituent parts, so
that it can readily be assorted. The parts which are capable of
being used over again are then separated from that fit only for
scrap to be reworked. The following is a partial list of the kinds
of things which are found in lots of condemned material, but
which are often good enough for further service: Bolts and nuts,
washers of all kinds, springs, spring-seats, draw-heads, automatic
couplers, journal-boxe3, center-plates, dead-blocks, brake-wheels,
brake-shafts, brake-shoes, brake-beams and hangers, arch-bars,
truck-columns, channel-bars, truck-trussrods, draft-castings, stake-
pockets, pocket-staples, shafts for drop-bottem cars, corner-bands,
steps, brace-pockets, bolster-irons, channel-bars for transoms.
Many of these, when taken from condemned or wrecked cars are
good for further service. Some of the old timbers taken from cars
are used for sleepers in sidetracks of yards, etc., and the old
lumber is cut up and used for kindling and firing stationary
boilers.

The scrap which cannot be used over again is assorted into the
following classes—wrought-iron clippings and punchings. flues
and pipes, steel turnings, screw-cuttings, malleable casting scrap,
stove and grate scrap, boiler steel, steel axles, iron axles, miscel-
laneous steel, light smith scrap, selected smith scrap, light cast
scrap and wrought-iron turnings. Besides these classes some
miscellaneous material such as old barrels, rope, zinc, etc.
comes to the yard, all of which is disposed in some way!
The amount of the material received which can be used over
again is estimated to be about 10 per cent, of the whole. Of
course, much of it is in a more or less damaged condition and is
bent or otherwise injured, and requires renewal or repair. To do
this the yard is provided with a small shop equipped with an
engine and boiler, two blacksmith's forges, one power hammer, a
big power shears, two bolt cutters, two air pumps for supplying
compressed air to an axle tester. * which is located in the iron
yard, and to a new air hoist which bas just been put up for load-
ing and unloading cars. In this shop all kinds of repairs and
renovation is done on the material which is fit for re-use. Bolts
are straightened and recut, or, if the thread is spoiled the euds

Illustrated in the American Engineer of April, 1896.

are cut off and shorter bolts are made of what is left. Rods and
bar-iron are sheared into lengths suitable for making new bolts:

pieces of iron are straightened or otherwise put into condition to

fit them for re-use.

A new air hoist of a very excellent design was just being

erected at the time the yard was visited. It was of the gallows

frame form and extended over several tracks. It is supported on

tripodal posts, each made of three steel rails, which are spread

apart farther at the base than at the top. The transverse beam is

formed of two channel-bars trussed with two sets of truss rods.

A vertical air cylinder is carried by a trolley, which runs on the

channel-bars. These and the trusses are placed far enough apart

so that the air oylinder can be hoisted up between them.

From ten to twelve hundred tons of scrap are received at this

yard every month. It is estimated that of this about 150 000

pounds of wrought iron is used over again, and 75,000 pounds of

cast iron. Wrought scrap is worth about fc. per pound, and
new forgings 2^. Cast scrap is worth perhaps |, and new cast-

ings He. The difference between these prices is what the

company makes by re-using the material, which amounts to

$2,625 per month, or $31,500 per year, from which, of

course, the labor and cost of repair and handling must be de-

ducted. It is not possible to ascertain the profit to the company
without knowing accurately the expenses which are incurred in

accomplishing the results which have been described. Complete

accounts and some systematic book-keeping is required to ascer-

tain how much this department is payiDg.

THE JUNIATA SHOPS.

It was explained in the first of this series of articles th it the

Juniata shops, which are located about a mile and a half east of

the locomotive repair shops, were primarily intended for the con-

struction of new locomotives. They were designed by Mr. Ely

and his assistants during his administration as General Superin-

tendent of Motive Power in Altoona, and it was their aim to have

the whole equipment and all the appliances of the latest design

and of the most approved and improved kind. They were lo-

cated on vacant "ground with hardly any limitation of space or

locality of shops, excepting that the ground had to be graded to

conform to the height of the railroad on one side and a street on
the other. Before the shops were commenced the most modern
plant and appliances for building locomotives in this country and
Europe had been carefully studied, and it was the purpose of all

concerned to make of the establishment at Juniata a model one.

The arrangement and location of the shops is shown by the

plan, which was printed in our June, 1896, number.
They are on the north side of the main line of

the railroad, the dotted line below the plan repre-

senting the dividing line between the grounds occupied by the

shops and the main line of the road. The dotted line above, at

the top of the plan, is the boundary between the grounds and a

street, on which is an electric railroad, by which these shops may
be conveniently reached. The entrance-gate and lodge for gate-

keeper is indicated just above the office and storehouse, on the

boundary line. The approach to the office and shops was origin-

ally low ground, but has been filled in and sodded, and laid off

with graveled walk and geometrical plots. Inside the gate is a

large circular plot bisected by a walk and with a flagstaff in the

center. The words. " Juniata Shops " are laid off in large letters

on the plot with plants growing in the letters.

The office is a very neat brick building, with a wide arched

entrance, and, like all the other buildings, the exterior is per-

fectly plain, but designed with admirable taste. Its general

appearance is shown in the view of these shops published in our

June number, page 90, from which it may be seen that it is two
stories high and that the rooms are all admirably lighted with

large mullioned windows. The office for the clerical force is in

the west end of the first floor, and that of the Master Mechanic.

Mr. Thos. R. Browne, is back of it. The drawing-room is over

these offices. The eastern portion of the first and second floors

and basement are occupied by the storekeeper's department. A
hand elevator extends from the basement to the second story.

The interior js shelved all around and most of the shelving is
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divided into bius, of which there are about 3,500 in all, which

will give some idea of the variety of the material which must be

handled and provided for.

BOILER-HOUSE.

The boiler-house is provided with six cylindrical boilers, 75

inches in diameter and 18 feet long, with 94 4-inch flues. The
boilers are all provided with Roney mechanical stokers and
furnaces.

The furnaces are built back of the end of the boiler, speak-

ing in locomotive parlance, and are lined with fire-brick.

The grates are inclined and are operated by machinery,

the firing and feeding of coal and the removal of ashes are all

done automatically. The grates are divided into two parts

longitudinally to the boilers, and the central portions are ele-

vated for the purpose of equalizing the combustion over their

whole surface. The stokers are operated by a 5-horse-power

Westinghouse engine, and the conveyors for coal and ashes

by another 15 horse-power engine of the same make. Experience

with this device has shown that it is economical both in fuel

and labor.

The boiler-house, being a detached building, is lighted from all

sides, and as the coal and ashes is all handled by machinery, the

boiler-room is as clean as any first-class machine-shop, and what
with perfect ventilation and lighting it is in marked contrast

—

so far as the comfort of its occupants is concerned—with some of

the black holes used as boiler-rooms which are often encountered,

and in which men are compelled to work.

The chimney for these boilers is a work of boilermakers' art.

It was shown in the general view of the shops, published in our

issue of April, 1896, but the engraving is on so small a scale

that it does not do justice to the structure. It is of a beauti-

ful graceful outline, the base, which is not shown in the en-

graving, being curved out so as to be about double the diameter of

the chimney, a short distance above it. The height is 124 feet 6

inches, and its diameter at the top is 8 feet. It is lined with fire-

brick below for about one-third of its height, and with ordinary

red brick above that, all of which rests on a masonry foundation

capped with cut stone.

ELECTRIC AND HYDRAULIC BUILDING.

This is just wes f of the boiler house and is equipped with two
Westinghouse 85 horse-power compound and two of 45 horse-

power engines. Just south of the Juniata shops the eastbound

classification yard is located. This has a large number of tracks,

on which eastbound freight cars are classified according to their

destination. The tracks have a descent eastward, and the switch-

ing or " marshaling'' of the cars is done by gravity, the switches

being operated by pneumatic p iwer. The compressed air for do-

ing this work is supplied from the building, which is here de-

scribed, by two Norwalk air compressors, one of which has a

steam cylinder 14 by 20 inches, and the other a cylinder 10 by 12

inches. These compressors also supply air for operating hoists

and pneumatic machinery of various kinds with which the shops

are liberally furnished. A pumping engine by the Dunkirk

Engine Company, with a capacity of 100 gallons per minute, sup-

plies water under pressure for operating various kinds of

hydraulic machinery in the shops. The water is forced into two
accumulators with 14-inch plungers, having 10-feet stroke. A
Barr pump, with a capacity of 3,000,000 gallons per d^y, supplies

water to the whole establishment.

The electric machinery consists of one 500-volt U. S. Electric

Company's generator, two dynamos by the same company, and
one alternating current Westinghouse dynamo for arc lighting.

The dynamos are driven by the Westinghouse engines already de-

scribed, the power being transmitted by Evans' friction pulley.

The engine has a large pulley on its shaft and the dynamo has a

small one, which is encircled by a number of narrow loose

belts, the aggregate width of which is equal to that of the pulleys.

The dynamo is arranged so that the pulleys can be brought in con-

act, the belts acting as a sort of transmitting material between
the two pulleys. There are also two incandescent dynamos oper-

ated in the same way.

All the exhaust steam from the engines and pumps is carried

back to the boiler room by means of a ''steam loop,'' furnished by

Westinghouse, Church, Kerr & Corhpany, of New York. A Web-
ster vacuum exhaust steam economizer in the boiler room also

helps to reduce the consumption of fuel. This was made by

Messrs. Warren, Webster & Company, of Philadelphia.

SMITH SHOP.

This was the next building visited. Near the western entrance

a very heavy hydraulic scrap shear, built by the Walker Manu-
facturing Company, of Cleveland, is located for cutting up scrap

to be reworked in the smith shop. This will cut a cold bar of 12

square inches area.

The bolt department is located at the western end of the shop^

and is brought to the notice of a visitor in entering. The iron is

first sheared to the proper lengths on two shears, Nos. 1 and 4,

built by the Hillis & Jones Company, of Wilmington, Del. It is

then heated in oil heating furnaces illustrated herewith, which

were designed by Mr. Browne, the Master Mechanic of these

shops.

The various sizes of bolts are headed on one 24-inch header by the

Forsyth Machinery Company, of Manchester, N. H., a li and a 14-

inch header, by the National Machinery Company, of Tiffin, O., and

a 30-ton hydraulic header designed by Mr. Browne and built in the

shops. The other equipment consists of one 600 and one 800-pound

Merritt Bros, drop hammer, a No. S trimming press by the same
makers, one Sellers and one Bement 6,000-pound steam hamm°r.
These are used in connection with three regenerative heating fur-

naces, with 5 by 7 foot beds and one with a 3} by 44-foot bed.

Besides these large hammers there is one 3,000-pound, two 1.600-

pound, four 1,100-pound, and one special frame 1,600-pound ham-

mer built by the Morgan Engineering Company.

The shop is equipped with 24 double forges, each of which has

its smoke pipes connected with large horizontal pipes near the

roof, which are provided with suction fans run by 5 horse-

power electric motors. This draws out the smoke and keeps the

shop free from gas and dirt and makes it a fit place for human
beings to work in, which cannot be said of some blacksmith's

shops which could be named. All the hammers are connected by

a steam loop with the boiler-room and the condensed water is thus

returned to the boilers.

All bolts and small work in this shop are handled in iron boxes

made especially for the purpose, and which it is found facilitates

the handling very much. This shop, like all the others at Juni-

ata, is a model in the matter of lighting. The roof is high and

the windows large and carried up as near to the roof as was

practicable. The proportion of wall area which is glass is much
greater than in most shops, especially the older ones. That

special form of stupidity which does not recognize the import-

ance of admitting all the light possible into workshops, is very

common, but can usually be laid on the shoulders and con-

sciences of architects and civil engineers who design the build-

ings. It may safely be asserted that if sunshine is excluded, too

much light cannot be admitted to a workshop. The time is prob-

ably coming when every workshop will be sort of crystal palace

with works of art on the walls, and a conservatory in every win-

dow. Already landscape gardening and that infallible indication

of superior civilization—decent W. C.'s—are now very common.

BROWNE'S HEATING FURNACES.

A very neat and effective form of oil-burning heating furnace,

designed by Mr. T. R. Browne, the Master Mechanic, is in

use in the blacksmith shops for heating iron up to 3 and 34 inches

diameter. The fuel used is "reduced" mineral oil, or oil from

which the kerosene for lighting purposes and the most volatile

constituents have been extracted, and which is consequently less

liable to ignition or explosion than crude oil is.

As a preliminary to an explanation of the furnace, referred to

here, it may be said that for the combustion of the fuel which is

used in this furnace various kinds of burners have been tried

and are us< d. The degree of success which has been attained is

indicated by the fact that while a pound of the fuel used contain?

about 21,000 units of heat, only about 11,000. or about half of it,



42 AMERICAN ENGINEER, CAR BUILDER

KOTE:
To facilitate Renewal
of Bottom, 3 Courses

of Firebrick should

not be Bonded into

Surrounding Brick.

Fig. 2. Fig. 3.

Browne's Heating Furnace for Oil Fuel

is converted into useful work—that is about fifteen pounds of iron

are heated per pound of oil, whereas in the furnaces used in the

Juniata shops the heating of thirty pounds of iron to a weld-

rr .'_ _. , .
,

i>

Fig- 4 —Browne's Heating Furnace

ing heat, per pound of oil, is recorded

almost daily, when the furnaces are run-

ning steadily.

The general form of the furnace is

shown by the engravings Figs. 2, 3 and 4,

which represent a side view, a transverse

and a longitudinal, section respectively.

The combustion of the oil is effected by
means of an apparatus, shown at the left

hand end of Figs. 2 and 4, in which the

oil is atomized and converted into a spray

or mist by the action of compressed air.

Fig. f> is a sectional view of the atomizer

on a larger scale than the other figures.

The air is made to combine or commingle
with the oil in a jet of a definite form,

which flows into a combustion tube or

generator Tin the end of the furnace; the

atomizer A being four or five inches away
from the furnace; the jet which is shown
by shading lines directed centrally toward
the mouth of the tube T, into which the

combined air and atomized oil are

delivered. On starting up, the oil in

this form is ignited inside of the furnace, and at the

mouth of the tube, by a lighted bunch of oily waste,

which is kept burning until the tube is heated. When this oc-

curs the oil, which c imes in contact with the hot tube in a finely

divided condition, is converted into a gas at the inner end of the

tube. At the same time, the velocity of the jet produces and

carries with it into the tube an induced current of air, which

supplies the oxygen required for the complete combustion of the

oil.

The furnace consists of an external casing of cast iron, bolted

together and lined first with asbestos about \ inch thick in the

inside and then with fire-brick, the form of the interior being as

shown in the sectional view. The front ef the furnace has a series

of fire-bricks with holes, shown in Fig. 2, of the required size and
form, through which the iron to be heated is inserted. These

holes are made very little larger than the iron so that a compara-

tively small portion of the products of combustion escapes through

the holes around the pieces of iron which are to be heated. The
result is that only that portion of the metal which projects

into the furnace, and which must be worked, is heated. When
the holes in the fire-brick become worn they are used for heating

larger sizes of iron.

A vent, V, Fig. 4, is made in the top of the furnace for the

5-—Sectionai View of Browne's Atomizer.
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escape of the products of combustion and

a cinder tap, T, shown in Fig. 4, is pro-

vided in the bottom of the furnace

by means of which the cinders may
be drawn whenever they accumu-
late.

The construction of the atomizer and
burner is shown by Fig. 5. Referring to

Figs. 4 and 5. the compressed air is deliv-

ered to the apparatus by the pipe P, which

has a plug cock C, shown in Fig. 4, at its

lower end, by the adjustment of which the

pressure of air in the atomizer may be reg-

ulated. The air flows first into a trap B,

which collects any moisture or other im-

purities which the air may contain. It

then passes through a globe-valve G, by
which the supply is shut off or let on, and

from which it enters the atomizer A. Oil

is supplied by a pipe E, the amount of

which is regulated by the valve F. The
oil enters the atomizer through a strainer

not shown in the engravings The nozzle,

E, has four longitudinal holes drilled in

it, which are shown by black circles in

the lower left hand corner of Fig. 5, and
by'dotted lines in the view above it. The
oil flows through these holes, and at the

same time the compressed air enters the

atomizer through the space P, around

the nozzle, and escapes therefrom through

the annular opening / around it and also

through a central hole in it. which is

connected to the space P inside of the

atomizer by the transverse holes K. The

oil. as it escapes from the nozzle, is thus

inclosed in a what may he called a hollow

cone of compressed air, which issues from

the annular opening around the nozzle,

and there is also a core of compressed air

inside of the oil. The velocity of the cur-

rents of compressed air causes them to

converge at L, which may be called the

neck of the jet, after which the expansive

force causes it to expand into a conical

form as it flows into the combustion tube,

and is.shown by the shading. As indicated

in Fig. 5, the currents of the two sub-

stances remain somewhat apart for a short

distance after they are discharged from

the nozzle, but their combination is com-

plete after they expand fromthe con-

tracted portion of the jet and when tbey

enter the combustion tube.

The compressed air thus has the effect

of dividing up the oil and carrying it

with it in a uniform jet into the com-

bustion tube, and, as it acts on the princi-

ple of the injector, it takes with it air

sufficient for the complete combustion of

the oil. As soon as the inner end of the

combustion tube. T, becomes thoroughly

heated, the inflowing jet brings the atom-

ized oil or spray in cDntact with the heated

metal, which at once converts the oil into

a gas, and. being mixed with air. the cim-

bustion is instantaneous and complete at

the inner end of the combustion tube. The

constantly inflowing jet impels the burn-

ing gas to all parts of the furnace, and thus

reaches all the material to be hea'ed. The
atomized oil, continuously supplied, pro-

vides for a uniform generation of gas,
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thus giving with this type of furnace and atomizer all the

advantages of the retort system for making producer gas from
oil without the disadvantages of a separate expensive installation

for the making of that gas, nor the danger attendant upon its

manufacture and storage, and also without the expense of out-

ward application of heat to the retorts. No residuum or products

of combustion have ever been found in these furnaces, and there

is, of course, owing to the completeness of combustion, no smoke
or accumulation of gases in the shop. The inflowing air current

from the shop, through the tube described, secures to the atomizer
or burner ample protection from heat or flame ; in fact, the jet of

oil and air can be seen in their combined condition until they
reach the inside end of the tube in the furnace, where combus-
tion takes place.

The burners are made of very few parts, are thoroughly ad-

justable, having separate valves for the regulation of the supply
of air and oil, enabling the operator or heater to adjust the sup-

ply of each, and so prevent excessive scale or the wasting away
of the iron which is heated.
The oil and air are not allowed in any way to come in contact

with each other, except outside of the burner. There is, there-

fore, no possibility of gas accumulation or explosion, as is the
case with the crude oils when they are allowed to mix inside the
burner and form an explosive mixture.
These furnaces have now been in use for over a year in the

Juniata shops, and have worked very, satisfactorily during all

that time. The United States Fuel Oil Equipment Company, in

the Bourse Building, Philadelphia, have taken up the fu'-nace and
may be communicated with at that address.
A patent has been applied for on this oil burner and is now

pending in the patent office.

Fig. 6 is a plan showing the location of the furnaces in the
shop in relation to the other plant.

American Passenger Coaches in England.

The South-Eastern Railway of England has recently put in

service an entire train of passenger cars of the American type.

There are two first-class cars, one second-class, three third-class,

and one brake van. The cars are 51 feet 6 inches long over all,

7 feet 6 inches wide, and have Gould vestibuled platforms.

They were built by the Gilbert Car Company of Troy, N. Y., ex-

cept the brake van, which was constructed by the railroad com-
pany. The first-class cars seat 26 persons each, the second-class

27, and the third-class 38 passengers each. The first-class cars

have revolving chairs, similar to our parlor cars, and the third-

class cars have fixed seats, those on one side of the aisle being
wide enough for two persons and those on the other seating one
person only. The cars are neatly finished, and are lighted by
electricity furnished by a motor driven from an axle. Com.
menting on the advent of this train the Railway World (London)
says

:

" When one conies to reflect upon it, there are really few more
awkward situations than that of the traveler who finds h-mself
one of five occupants of a seat on one side of a narrow box, facing
five other occupants on the opposite seat, and with so little room
to spare that the slightest relaxation of the perpendicular brings
him into contact with his neighbors' persons. It is a kind of

'privacy' that may very comfortably be exchanged for a little more
publicity, if accompanied by more elbow room. This change is now
happily taking place, and for it we are largely indebted to American
railway practice. In America the compartment system never found
favor. In fact, the opinion that the traveler from the Western
world has of our compartments system was well illustrated by the
inquiry put to a guard at Charing Cross station by a waiting pas-
senger as to when ' this collection of band-boxes' was to start. The
' baud boxes' are now undoubtedly on the decline. The Pullman
carriages of the Midland and Great Northern Railways
iniated the departure; but for many years they remained the
only representatives of the long car in Britain. Eventually there
cam? the Pullman trains on the Brighton Rxil way, and the Gibert
drawing-room cars of the South -Eastern. In more recent years
corridor carriages and dining cars have become familiar on several
routes, but it has remained for the South-Eastern, under the enter-
prising management of Mr. Alfred Willis, to give the public the
first genuinely American train. The Brighton Company, it is true,
instituted the Pullman train, but this is reserved for first-class
passengers, while the train on the South-Eastern is designed for
all classes. The new train differs, of course, very largely in detail
from American models, hut in the main features it is Transatlantic
in conception and design. ... To show how the public ap-
preciate the increased comfort and how little it cares for the loss of
'privacy,' as enjoyed in theoldcompartmentcarriages.it mav be
mentioned that the new train is very largely patronized; in fact
on several occasions it has left Charing Cross station with passen-
gers standing in the aisles."

Compounding Compressed Air Motors and Reheating.

Under the above caption Compressed Air publishes a translation

of a communication by M. Mortier to the Society de 1'Industrie

Minerale of France, from which we take the following in regard to

compounding motors :

"While compound air compressors have already been adopted to

a certain extent, the use or multiple expansion has hitherto been

limited to a compounding of the motors, the reason of which limi-

tation must be sought in the fact that compound engines cost more

than those not compounded, while it is difficult, without warmed
intermediate receivers, to restore its initial temperature to ex-

panded air. Instead, however, of compounding, each compressed

air motor independently, it would be better to compound them
mutually, the exhaust air from one series of motors being collected

for supplying another series in a pipe under moderate pressure,

laid side by side with the high-pressure mains.

"There is, moreover, nothing to prevent various lengths of this

supplementary pipe from being connected, first with one another,

and afterward with the receiver of the successive compressors, in

which case a series of compoundings would be obtained, notwith-
standing differences in the volumes of air exhausted from the two

series of motors, and in this manner something akin to the system

of electric distribution with three conductors would be effected,

without, however, its complication.
" Besides great saving in the first cost of the motors, a mutual

compounding would give them considerable elasticity of power

without loss in yield, because with two pipes under different pres-

sures, a moderate effective pressure, double or triple,according to the

method of connecting the admission and exhaust, may be applied to

the same cylinder. Advantage may thus be taken in the same cyl-

inder with normal dimensions of the original economy afforded by

low compression, because the possibility of admitting a threefold

pressure would permit of overcoming a special resistanceor making
unusual efforts. In this manner successive stages of compounding

introduced into the utilization apparatus would greatly increase the

useful effect of moderating or governing, by permitting the dimen-

sions of the motors to be reduced and the wire-drawing of the com-

pressed air in the cylinder to be diminished."

The following suggestion regarding the possibilities in reheating

is worthy of attention:

"While the other agents of power transmission, such as elec-

tricity and water under pressure correspond with a strictly defined

amount of energy available, compressed air, in addition to the

amount of work which it is capable of giving out at a constant

pressure and at the surrounding temperature, carries with it a

credit, theoretically unlimited, for transforming into power the

artificial heat which may be communicated to it; and this transfor-

mation is effected with so high a thermal yield that the supple-

mentary work thus obtained is almost gratuitous.

"In other words, the purchaser of a given weight of compressed

air acquires at the same time the right of obtaining, without com-

plication of any consequence, and with a very slight expenditure of

fuel, an artificial quantum of energy at least equal to that of the

natural energy imparted to it directly.

"This special faculty added to absolute elasticity of speed, both

of the compressors and the motors, and also to the possibility of

regulating or storing up compressed air, constitutes an individual

feature of the highest importance, which may often justify a pref-

erence being given to this agent of power transmission."

The Record of a Flyer.

The Richmond Locomotive Works have published a handsome
brochure entitled ' A Record of a Flyer "on the Seaboard Air
Line. This flyer was a directors' special, consisting of two heavy
officers cars and one regular coach, hauled by a 19x24 eight

wheeled engine, one of seven built for the road bv the Richmond
Locomotive Works in 1895. from the designs of Mr. W. T. Reed,
Superintendent of Motive Power. Thf> run was made November
21, 51896, between Weldon, N. C, and the Portsmouth
(Va.) shops, the distance of 76.8 miles heing covered in 72i

minutes. This time is subject to a deduction of about five

minutes, lost by reducing speed to comply with city ordinances at

Seaboard, N. C., Franklin, Va., and Suffolk, Va., and in cross

ing Nottoway River, at'which point a new bridge is under con
struction; this would leave theactual running time 67A minutes
The engine is No. 540 and weighs 112,000 pounds, of wh ch

75,000 pounds is on the drivers. The biiler is 58 inches in diame-
ter, has 1.732 square feet of heating surface. 17.5 square feet of

grate, and carries 180 pounds pressure. The drivers are 68 inches

in diameter. The highest speed reached was 87 miles per hour.
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The New Car Ferry "Pere Marquette."

The latest addition to the fleet of car ferries

on the great lakes is the boat Pere Marquette,

built by F. W. Wheeler & Company, of West

Bay City. Mich., tor the Flint & Pere Mar-

quette Railroad. It is a steel boat driven by

twin screws, and is for service on the route

across Lake Michigan between Manitowoc, Wis.,

and Ludington, Mich. The distance is about 53

miles.

In the accompanying illustrations we show a

plan and a longitudinal section of the boat

kindly furnished us by Mr. S. T. Crapo, gen-

eral manager of the railroad company. The

boat is 350 feet long, 56 feet beam, deptb below

main deck 19A feet, and 36 feet 3 inch* s deep

from upper deck to floor. It has four tracks

and has a capacity of 30 cars. These, if fully

loaded 60,000 pound cars, would weigh 1.350

tons. Carrying this load and 200 tons of fuel

the draft of the ferryboat is 14 feet.

The vessel is entirely of steel and strongly

built. The hull has six watertight transverse

bulkheads dividing the hull into seven compart-

ments. If any two of these compartments

should be filled with water the steamer can

still carry its load. The forward plating is

| inch thick and is double for a distance of 60

feet back of the stem. It is also double on the

between decks beam strake. The side chan-

nels are 12 by 3 inches, and are spaced 24

inches centers amidships narrowing to 14 inches

forward. Channel beams, thoroughly braced

horizontally and vertically, extend across the

hull, about midway between the floorand main

deck. These are near the water line, and serve

to resist the pressure of the ice encountered in

winter service. About 2,700 tons of plates and

angles were used in the construction of the

hull.

The boat is propelled by twin screws 11 feet

in diameter, driven by compound engines with

cylinder 27 and 56 inches in diameter and 36

inches stroke. These engines develop a maxi-

mum of 3,500 indicated horse-power, and will

give the boat a speed of 15 miles per hour.

Steam is furnished by four cylindrical boilers,

each 15 feet 3 inches in diameter and 12 feet

long, and carrying a working pressure of 130

pounds per square inch. Each boiler has four

furnaces. The boat's equipment of machinery

includes a complete modern outfit of steam

windlass, steam capstans, steam steering gear,

etc., also an electric light plant and a 16-inch

search light.

The deck houses are of wood. Besidt s the

pilot house, there are ten staterooms forward,

while aft there is a dining-room and kitchen,

and quarters for the crew. The sleeping accom-

modations are sufficient for 25 passengers,

The boat presents none of the ungainly

appearance that one is apt to associate with a

car ferry, and altogether it is considered to be

one of the finest examples of this class of steam

vessels.

The Pullman Car Company has reduced its

fares on the line between Cincinnati and Han-

nibal. Mo., via C. H. & D.. I. \>. & W., and

Wabash roads. The seat fare in chair car3

is now $1 and the distance is 417 miles.
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The Effort to Establish a Standard 60,000-Pound Box Car.

The Ohio Falls Car Manufacturing Company, which inaugurated

the movement among car builders to establish a standard box car.

which it was proposed to follow in building for small roads or

others who do not furnish drawings with their orders for cars,

informs us, that the movement has met with much greater support

than was anticipated. Regarding the matter they wiite:

"This support, however, is not in the nature of official co-ope-

ration by the railroad clubs, but in the favorable expression in-

dividually of a larger number of prominent railroad officials and

car builders. It is the judgment of a majority in interest that the

movement should have a wider scope then first intended and

should embrace every important part left undecided by the forth-

coming M. C. B. Convention in June. It has therefore been

decided to continue the development of this plan until the con-

vention announces its decision, and add to the standards then

adopted an agreement covering as many parts as the car builders

will unite upon.

"We enclose blue print summarizing the standards of the com-
panies that have sent in reports to date. The variations are in-

consequential and yet sufficient to prevent interchangeability,

emphasizing the desirability of accomplishing theobject in view"

maximum limit of speed so far attained by the largest torpedo-

boat destroyers, which have more than twice her length and about

six times her displacement. Having regard to the fact that this

was only a preliminary trial, and that it was shown that there

was a considerable reserve of power still to be called upon, it is an-

ticipated that a still higher speed materially in excess of the re.

markable result already attained will eventually be realized. In

any case, the obtained results as recorded above are such as cannot
fail to be of extreme interest to all naval architects and marine
engineers. During the trial, there were present on board the vessel,

among others, the Earl of Rosse, Chairman; the Hon. C. A. Par-

sons, Managing Director, and Mr. A. A. Campbell, Swinton, Direc-

tor of the Marine Steam Turbine Company.—The Steamship.

Car Ventilation on the Pennsylvania Railroad.

Dr. Ctaas. B. Dudle>, chief chemist of the Pennsylvania Rail-

road, gave an interesting lecture on car ventilation before the

Franklin Institute last month. A brief summary of it is given in

the Pniladelphia Ledger, from which we take the following:

The Pennsylvania Railroad has been making a long and expensive

series of experiments. No problem is so fraught with difficulties as

the ventilation of passenger coaches. The whole question of ven-

tilation, whether of public buildings or private dwellings, is but

DIMENSIONS PROPOSED FOR A STANDARD BOX CAR.
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MOGUL LOCOMOTIVE
Built by the Pittsburgh Locomotive Works-

air is led from the hood near the roof, at the end of the car, as

before, to a box under the steam pipes, and rises through open-
ings into the box containing the pipes, from which it passes into

the car through openings in the floor.^These apertures are 4 inches

long and l
1/ inches wide and 4 inches apart. The ventilators must

have the same capacity for discharging the air, and 20 of these are

distributed along the roof of the car. The result obtained with a

car so equipped was a circulation of 90,000 cubic feet of air per
hour. The snag which was struck was that, with such a supply

FOR THE VANDALIA LINE.

Mr. WC Arp, Superintendent of Motive Power.

and 75 miles from Terre Haute to Indianapolis. On the division
between Terre Haute and Indianapolis the engines are rated at
950 tons; on the Western division, 1,000 tons. The performance
of these engines is very satisfactory."
The engines have 20 by 26 inch cylinders and driving wheels

62 inches in diameter. These wheels are of a more suitable
diameter for good freight work than smaller ones would be,

when the cylinders are large enough to turn them, and will re-

duce the cost of maintenance. The boilers have a total of 2,129
square feet of heating surface and the grate area is 30.6 square

Diagram of Vandalia Locomotive.

of air. the temperature of the car was only 40 degrees, when the

outside air was zero.

The company had reached a point where it could furnish one haif

the theoretical amount of air required, but could not warm it in

zero weather. It was thought that during extreme weather a little

poorer ventilation might be endured for a month or two. The ques-

tion of smoke, cinders and dust had not been touched thus far.

The problem now stands thu«: It is possible to get a great deal

more air into a car than by any other known system: if passengers

could content themselves with 20,000 or 30,000 cubic fett instead of

90,000 per hour, the air could be supplied properly heated and the

system could be put on cars at once. On the other hand, there are

2,500 passenger cars to be equipped, and it is a very expensive

operation. It has, therefore been deemed advisable to experiment
further and exhaust the subject before making any change.

New Mogul Locomotives on the Vandalia Line.

Some months ago the Vandalia line received some new mogul
locomotives from the Pittsburgh Locomotive Works. and through

theeourtesy ofMr.W. C. Arp, Superintendent of Motive Power, we
have received the diagram and photograph given herewith. In a
letter to us regarding them, Mr. Arp says: " These engines are
used in freight service on the main line between Indianapolis
and St. Louis. There are practically three divisions, but our in-

tention is to run them 165 miles from Terra Haute to St. Louis,

feet. Some of the leading dimensions are given in the outline
sketch and others will be found below :

P^e Mosul
* uei. Bit uminous coal
Gage of track 4 feet SU; inches
Total weight of engine in working order 112,0110 pounds

ondrivers 127.000 pounds
Driving whet 1 base of engine 11 feet 2 inches
Total 22 f. et 5 inches
_. . " ' '" " and tender 51 feet 8 inches
Height, from rail to top of st;. ck 14 feet lljjj inches
Cylinders, diameter and stroke 20 by 26 inches
Piston rods .Steel. 3R- inches diameter
Type of boiler Extended wagon top
Diameter of boiler at sma'lest ring. 62 inches" " " " back head 72 inches
frown sheet supported by one-inch radial BtiJ bolls, 1 inch diameter
spaced four inches froui center to center.

Number of tubes 3ig
Diameter" " 2 inches
Length of tubes over tube she ts 12 feet" of firebox, inside 108 inches
Width of " " 41 inches
working pressure 183 pounds
Kind.of grates Cast iron, rocking
Heating surface in tubes 1.9M square feet

in firebox 179 •• •
Total heating surface » 2.129 "
Gratearea. 30.6 "
Diameter of driving wheels outride of lues 62 inches

and length of journals 8K bv 11 niche*
of engine truck wheels 33 inches
and length of journals 6 bv 10 inches

Type of tank '.Level top
Water capacity of tank 4,0 u United Slates gallons
£uel " " " 280 cubic feet
Weight of tender with >va'.er and fuel S1.J0O pounds
Type of brakes W'estinghouse American
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The Southern "Union Station in Boston.

The plans of the Southern Union Station, to be built in Boston.

Mass . were approved by the State Railroad Commission on Jan-

uary 4. and work upon this important terminal will begin at

once. The new terminal is to be constructed by the Boston Ter-

minal Company, which is composed of officers of the New York.
New Haven & Hartford, and the Boston & Albany railroads, and
will result in the abandonment of four stations in the southern

part of the city.

Boston has a union station on the north side of the city, occu-

pied by the Boston & Maine, Boston & Lowell, and Fitchburg
railroads, but at present the lines entering the city from the

south have separate terminals, as follows: New York. New Haven
& Hartford (Providence Division). Park Square Station: New
York. New Haven & Hartford (Old Colony Division). Kneeland
street: Boston & Albany, Kneeland street: and until its absorption

the New England road used the station on Summer street. The
new terminal is to be erected on the ground of the New England

Figt—Persective View of Southern Union Station, Boston

terminals, and with its yards will cover 40 acres. 30 acres of

which is already in the possession of th* Terminal Company. When
completed, which it is expected will be within IS months, there

will be only two passenger stations in Boston instead of the four

in use at present.

The bill for the New Southern Station passed the Legislature

in the spring of 1896. and since then the trustees of the Terminal
Company have been in constant consultation with their archi-

tects and engineers perfecting the scheme for the new terminal.

Many different methods have been carefully considered by them,
and the advantages of each method have been developed as far

as possible. They now feel that they have selected from all the

methods under consideration those which will give the best prac-

tical results. Important changes have been made in the arrange-
ment of tracks and platforms since the plans were presented last

spring, which have greatly increased the train capacity of the

terminal. At that time the problem was to show the adaptabil-

ity of the locality for station purposes, but that point being con-

ceded, the problem changed to one of best development of the

territory.

It has long been recognized that the suburban, or commutation,
passenger traffic of the steam railroad is different in character

from the passenger traffic which goes beyond the commutation
points. The suburbs of Boston are numerous and contain a large

population, thus making the handling of the suburban traffic an
important problem. At the present stations whose traffic is to

enter the new station about 25 tracks are used for passenger ser-

vice, and they are even now evertaxed. The stub-track system
in the new station provided 28 tracks, hardly more than the num-
ber now needed and offering no expansion for the future large

increase of suburban traffic that already comprises two-thirds of

the whole. The switch systems at the point where the station

tracks branch out from the main tracks are generally congested

after serving 20 or more tracks. At the present southern and
western stations there are in the neighborhood of 3,800 switch

movement? through these switch systems in a day of 18 hours.

To adequately provide for the suburban traffic, it was therefore

decided to separate it almost wholly from other service. This is

accomplished by having tracks on two levels, the upper level

with stub-tracks for through trains, and the lower level with a

loop terminal for suburban trains.

The general plan of the terminal is to be seen in Fig. 1, and
the perspective of the building is given in Fig. 2. The lower
level loop is shown in Fig. 3. As arranged, the steam railroad

stub-track terminal station is left as usual, with the platforms

five feet above the street grade, but with all the platforms

reached without the use of steps. This level is devoted to the

usual trains which go beyond commutation points and such sub-

urban trains as it may be desirable to keep on that level. The
lower le rel is to be used exclusively for suburban trains which
may be run with electricity for a motive power, or any other

suitable motive power which avoids the nuisance of steam, gas

and smoke.

The upper floor will be provided with 28 stub-tracks, so ar-

ranged in connection with the switches to the main-line tracks of

each road that all outgoing trains may leave from one side of the

train-house and all incoming trains enter on
the other side of the house, or if preferred, the

train-house may be divided into two grand
divisions, one of which shall be used by the

roads going out over the Providence Division

and the Boston & Albany Railroad, and the

other by the trains of the New England and Old

Colouy. These 28 tracks will hold about 350

passenger cars when completely filled. There
will be seven platforms the entire lengthof the

train-house dovoted exclusively to the truck-

ing of baggage and express matter altogether

out of the way of the passengers, aDd at the

end of these trucking platforms there will be

baggage and express truck elevators to a sub-

way under the tracks connecting with the

baggage-room and the express buildings.

The lower floor (see Fig. 3) will be served with two loop tracks

which connect with the main tracks by means of the depressed

yard tracks seen in Fig. 1 between the main tracks and Dorches-

ter avenue. These tracks join the main tracks at points about
one-half a mile from the station, the grades and curves being

suited to light suburban rolling stock. The loop tracks enter

the train-house at a grade about 17 feet beneath the stub-

tracks, and as they enter they spread to pass on either side of a

large island platform between the tracks. This is designed to be

the loading platform, so that outgoing passengers can go to the

one platform for any suburban train using the station. The two
outside platforms will be for unloading the passengers from in-

coming trains. These platforms are of such length that 14 trains

of three cars each may stand next to them, seven on each track.

It is said that if it becomes necessary to send out one train a

3.—Plan of Loop "Tracks on Lower Level, South
Union Station, Boston.
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Fig. 2.-General Plan of So

minute it can be done, and then each train will remain in the

station four or more minutes for unloading and loading. This

means upward of 2,000 trains in and out in each day of 18 hours

upon these two tracks alone, which is five times as many as are

at present run in the suburban service. The platform area de-

voted to this service will allow an assembling of about 25,000

people at one time.

These two floor levels are about equal in vertical distance above

and below the level of Summer street, and all passengers may go

to and from the street without the use of stairs to either floor.

The switch system will be operated through the pneumatic sys-

tem of interlocking. The power plant for the whole terminal

will be a large one, and will be located on the Dorchester avenue

side of the station.

uth Union Station, Boston.

general offices, and also to restaurant-rooms in addition to those

provided on the first story. The third, fourth and fifth stories

will be occupied by the offices of the several railroad companies
forming the Terminal Company. In addition to the main en-

trance access to the trains of the upper level is provided from
Cove street, Summer street and Dorchester avenue. The passage

on the Summer street side is 44 feet wide, while that on Cove
street is 25 feet.

The general waiting-room will be 65 by 225 feet, and will ex-

tend up two stories, being about 28 feet high to the upper side of

the ceiling beams, these beams being 4 feet deep. The ticket

office, 12 by 92 feet, will have 24 ticket windows, and will extend

along the side of the waiting-room between the midway and the

waiting-room. At the end of the waiting-room, near the main

CROSS .SECTION

Fig- ^--Section Through Train Shed, South Union Station, Boston.

The head-house will contain offices for all the railways entering

the station. At the corner of the building at the junction of

Summer and Cove streets there will be a main entrance 92 feet

in width. The curved front at this point i:i 228 feet long, and

from it the main building extends 324 feet on Summer street and

the same distance on Cove street. Beyond the main building on

Cove street the baggage-room will extend a distance of 350 feet.

On Summer street a two-story building will extend from the main

building to the corner of Dorchester avenue, and along the whole

frontage on this avenue. The first floor on the Dorchester avenue

side will be devoted to a carriage concourse and to baggage, while

the second floor will be occupied by rooms for conductors, train-

men, stores, etc. On Summer street the building will be set back

20 feet from the lot line to admit of inclined ways down to the

suburban level, and these ways and the sidewalk will be covered

by an awning of glass and metal. The first story and basement

of this main building are to be devoted entirely to railroad pur-

poses, the second story to offices of the Terminal Company and

entrance, will be a women's room, 22 by 344 feet, with a lavatory

40 by 40 feet. On the main floor will be a restaurant, OS by 73

feet, a portion of this space being devoted to a lunch counter. A
private dining-room will be on the second story. The kitchen

and bakery will be on the second floor. There will also be a

barl er shop, 34 by 42J feet, provided with bathrooms on a gal-

lery, and bootblack-room in close connection; astationmaster's

room; smoking-room, 37 by 60 feet, and men's lavatories, car-

riage offices, telegraph and telephone offices, bureau of informa-

tion, newspaper stands, etc., are provided.

The train shed will be in th'-ee spans, and a roof ]of one sweep,
which, together with the roofs over the baggage-rooms and mid-

way, will make a roof of over 700 feet long and 650 feet wide,

this being the larg. st railway building roof in the world, nearly

10 acres. Just as we go to press word comes that the contract

for the steel work of this train shed has been given to the Penn-
sylvania Steel Company. The contract is for about 7,000 tons of

steel, and the price is said to be between $300,000 and $400,000.
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The station as a whole, when completed, will have a capacity far

in excess of any other in existence, and will be the first one in

which elaborate provision has been made for a motive power

other than steam. As to what power shall be used for the sub-

urban traffic, nothing can be sf.id positively, but the company

knows from its own experience that electricity is a success, and

it also hopes to have a successful compressed air system presented

to it before the time for deciding upon the motive power arrives.

The officers of the Boston Terminal Co. are: Chairman of the

Board of Trustees. Chailes P. Clark (Pres :dent N. Y.. N. H. &
H. R. R.): Vice-Chairman. Samuel Huar (General Course], B. &
A. R. R.i: Trustees. Chas. L. Lovering, Francis L. Higginson

and R'.yal C. Taft; Manager, John C. Sanborn: Resident En-

gineer, George B. Francis. M. Am. Soc. C.E. : Treasurer, Charles

F. Conn; Cleik, W. Perkins. The engineering features of the

plan weie developed by Mr. Francis, in consults ion with the

chi. f engineers of the roads which will enter the terminal, and

under the supervision of the board of trustees and the manager of

the Terminal Company. The architects of the station building

areShepley, Rutan & Coolidge, of Boston.

We are indebted to Mr. Francis for the plans and the informa-

tion for which we have prepared this article.

Water-Tube Boilers- Liquid Fuel.

In the Year Book of the Office of Naval Intelligence, just issued,

considerable space is given to water tube boilers. After a descrip-

tion of Mr. Yarrow's experiments made in January, 1896, the re-

port goes on to say that great differences of opinion are still held

by authorities on the relative merits of Scotch and water-tube
boilers, aDd on the efficiency of the various types of the latter Mr.
Durston, Engineer-in-Chief of the British navy, says

:

" The general question of the use of higher steam pressures,

which necessarily involve, in my opinion, the use of water-tube
boilers, will be of interest, . . . and if it be shown by exper-
ience that increased pressures can be obtained with water-tube
boilers with safety and efficiency, and that a considerable gain in

economy results from the use of such high pressures, no doubt the

mercantile marine will be forced by competition to their adoption,
assuming, of course, that any practical difficulties are shown by
experience to be overcome when proper appliances are fitted. One
very important reason for the adoption of very high pressures ex-
ists in the navy, however, to a much larger extent than in the mer-
cantile marine, and follows from the fact that with naval machin-
ery the usual power exerted in service is but a small propor-
tion of the full power. It is well known that such small powers
cannot be developed in a large engine with economy, and one ad-

vantage of the piovision of very high pressures for the maximum
power lies in the reduced size of engine which results, and which
will have a beneficial effect in making the engine more economical
at those low cruising powers which the vessel exerts during most
of her life.

Besides this special advantage which accrues in the navy, there
is, of eourse, the general advantage of lightness. There are cer-

tain types of war vessels where the development of the highest
possible power for short spurts is of paramount importance, and
this highest possible power is required on the lowest possible weight
of machinery."

A series of experiments has been carried on at Devonport to de-
termine the distribution of temperature over the tubes and tube
plates of boilers, and the results shuwed that tubes remained tight
up to a temperature of 750 degrees Fahrenheit, but above this leak-
age must oe expected ; that the loss of efficiency due even to a
slight deposit cf grease in the boiler was about 11 per cent., and
that brass and copper tubes were more liable to leakage than steel
and iron tubes. In consequence the brass and copper tubes, where
used, are being replaced by steel tubes in the British service.

The Year Book savs that the adoption of the Belleville water tube
boiler for certain of the larger vessels of the British navy has met
with disapproval on the part of many engineers who consider that
this boiler has not yet proved its superioity to the Scotch boiler as a
steam generator for large vessels. Trials are quoted as showing
the wastefulness of the Belleville boiler and serve as an argument
against their use. The two vital objections urged against water-
tube boilers by their opponents, and which the Admiralty is

claimed to have overlooked, are. fl) Tne greater coal consumption
per indicated horsepower per hour as compared with cylindrical

boilers; <2j the greater number of firemen and coal-passers required

for a given power. The case is cited in which Belleville boilers

were fitted in the new steamer Ohio, plying between Hull and
New York. There were four of these boilers of 2,000 indicated horse-

power, 6,000 square feet of heating surface, and 192 square feet of

grate area. The tubes gave great trouble from leakage, and the lack of

economy has caused the company to order cylindrical boilers for a

new steamer now under construction.

The adoption of Bellville boilers by the British Admiralty was
severely criticised in Parliament in June, when it was charged

that they were adopted without sufficient trial, and that if they

proved a failure 33 vessels of the navy would have to be supplied

with new boilers. The Admiralty, however, held that thestrategic

value of the boiler, in gettting up steam rapidly, outweighs all dis-

advantages. The advantages claimed for the Belleville boilers by

the Admiralty in defense of their action are the ability to raise steam
quickly from cold water; the rapidity with which fires can be with-

drawn, the grates cleaned, the tubes swept and the boilerput under

steam pressure again; a control of steam pressure so complete that

the engines can be suddenly stopped from full speed without the

pressu r e rising or any injury to the boiler; less liibility of fatal

consequences if the boilers are injured in action; and finally, that

the water-tube boiler can be removed from a ship with less damage
to the latter than in the case of a cylindrical boiler.

Time and experience will develop the practical value of the

water-tube boiler for large war vessels. Their value in torpedo

vessels, where great powers and speeds are required for short

petiods, is now generally co ceded. France has used the water-

tube boiler in her larger vessels for some years and does not dis-

card them for inefficiency, and other powers are extending their

use of them. The largest installations in the British Navy are

tho e in the sister cruisers Terrible and Powerful. In the Terrible

there ar 48 boilers, located in eight boiler rooms, and arranged
symmetrically on each side of a central longitudinal bulkhead.
Tne boilers stand transversely in the ship. The total grate area is

2 200 square feet, and the heating surface 67,800 square feet, the
ratio between the. two being 1:30.8. The horse-power is 25,000. The
steam pressure is 360 pounds, reduced to 210 pounds at the

engine.

On the subjects of water-tube boilers and liquid fuel. Commodore
Melville in his recent annual reports says:

" The wattr-tube boiler question is one that is absorbing the

attention of all designers of naval machinery, and the aim in all

cases seems to be to get a boiler which, while being reasonably

light, shall be capable of ready repair in case of a ruptured tube,

and contain so much water that a 3light derangement of the feed

apparatus will not result in burning out the boiler. The Bureau
during the past year made tests of two different types of these

boilers, both being in steamers on the lakes, the owners of which
kindly placed them at the disposal of the Bureau for such tests and
examination as could be made without interfering with the service

on which they were engaged. The first steamer experimented with,

t je Northwest, belonged to the Northern Steamship Company, and
I lying between Buffalo and Duluth, was fitted with Belleville boil-

eis; the second one, the Zenith City, engiged in freight service be-
tween the same ports, with Babcock and Wilcox boilers.
' For the purpose of comparing the results in the latter case with

what might be expected from the ordinary cylindrical boilers under
like conditions of service, a similar test was made on the steamer
Victory, belonging to the same company as the Zenith City, and
practically identical with her in all respects save boilers. Asa
result of th_- three tests above mentioned, and a further evapora-
tive test of a Babcock & Wilcox boiler by the Bureau, it was de-

cided to fit this type of boiler in the Chicago for about 4,500 indi-

cated hor-e-power—one-half her power. Subsequently to the

award of contract, the Department, upon the recommendation of

the Bureau, approved the request of the contractors for the con-

struction of gunboat No. 10 and for gunboat No. 15, to supply this

type of boiler instead of the cylindrical one of the original design ;

and the fitting of this boiler in those two classes of gunboats will

give an excellent opportunity to demonstrate its value as compared
with the cylindrical boilers fitted in the other gunboats of the same
class.

"The experiments conducted at the New York Navy Yard in

using liquid fuel in the third-class torpedo-boat of the Maine have
been completed. The evaporative results were good, even at the
highest rates of combustion, and it only remains to ascertain

whether the stowage and carrying of this fuel can be so effected as

to eliminate danger from the gas that may be given off, which is

the one objection to the use of any fuel oil other than petroleum
refuse. It is to be regretted that conditions, other than those per
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taining to the system of burning the fuel in these boats, operated

to prevent a trial of the boat in free route for any length of time.

The Department having authorized the fitting of this system in one
of our tugs, in order to demonstrate its practicability under ordi-

nary conditions of service, preparations are being made to use
' fuel oil ' only in this boat, and it is hoped that the results will be

such as to warrant its general use for tugs and torpedo-boats."

In the use of petroleum, now constantly increasing in favor as a

fuel for marine boilers, France takes the lead, using it in mixed
combustion with coal. The Year Book says that all the new vessels

of the French navy will be fitted for burning this auxiliary fuel,

and the vessels in commission will also have their boilers converted

for this purpose. The petroleum used is refuse oil, of the consist-

ency of thin molasses, of a yellowish color, aud comparatively odor-

less. The liquid fuel is admitted to the furnaces in the form of

spray, greatly increasing the intensity of the hpat, and in propor.

tion to the amount of petroleum so admitted. The use of forced

draft is thereby avoided with the consequent discomfort of the

closed fire room; and means are provided of quickly increasing the

speed without increasing the labor. The wear and tear on the

boilers is less than that produced by forcing the draft. The only

waste is that of the fresh water expended in pulverizing the pe.

troleum, for which live steam is required. The various types of

pulverizers are shown in an article on liquid fuel by Col. N. Soliani

in the " Transactions of the World's Columbian Exposition Engi"

neering Congress," which also gives some results of the use of

liquid fuel in Italy. Mr. Jules d'AUest has published another valu-

able addition to the literature on this important subject.

In the French service the ratio of petroleum to coal burned varies

from 0.17 to 0.65, depending on the vessel, type of boiler, thickness

of the fire and degree of forcing required. The heating efficiency of

petroleum compared to that of coal is as 10 or 12 to 8. The increased

expense of the petroleum prevents its sole use as a fuel, the Rus-

sian article delivered in France costing at least price the cost of

coal, not taking into account the duties imposed.

A liquid fuel installation consists of: (1) A storage tank holding

about six tons, placed high in the bunkers to aid the flow of the oil ;

(2) a pump on the floor of the fire room, which pumps the oil from
the tank to a reservoir; (3) a reservoir, consisting of a metal cylinder

holding 35 gallons, where the oil is under a slight pressure; (4) a

burner for each furnace, with piping from reservoir; (5) piping to

conduct live steam to the burners to pulvarize the petroleum. The
force and fineness of the spray is controlled by valves in the burner,

and a shower of pulverized oil is distributed over the surface of the

fires.

It has been shown that by using the petroleum the speed may be

increased from eight to thirteen knots in from seven to fifteen rrin-

utes, without increasing the expenditure of coal. The larger ves-

sels will carry from 60 to 80 Ions of the liquid fuel. It is urged by
some that torpedo boats use liquid fuel only, on the ground that

for these small vessels it may be made as cheap as coal, after care-

fully developing the system of combustion to the highest possible

state of efficiency. A type of boiler for the sole use of petroleum
has been designed by Mr. Seigle, and is under consideration by the

French Navy Department. Great results are claimed for this boiler,

the principal characteristics of which are: (1) Complete and direct

utilization of the heat produced and rapid circulation of the water;
(2) division of the single furnace into a number of tubular tele-

scopic furnaces so as to increase the heating surface and consume
the fuel regularly; (3) perfect combustion, the gasses issuing from
the smoke pipe being without trace of carbon monoxide.
Germany is beginning to use liquid fuel more extensively and

Italy is installing it in all torpedo boats. It is stated on later

authority than the Year Book that the German naval authorities
have decided to equip all the existing large men-of-war in the Ger-
man navy with apparatus for burning oil with coal under the
boilers, and the use of liquid fuel will, it is stated, be provided for
in all new vessels. The oil will be stored on board in special tanks,
from which it will be pumped to the furnace and ejected in a spray
by steam. For the storage on shore of the liquid fuel in large quan-
tities, reservoirs holding over 100,000 gallons have been built at
Wilhelmshaven, and similar tanks are to be put up at Kiel and
Dantzic.

The trials of the new British cruiser Terrible, a sister ship to
the famous Powerful, were as satisfactory as those of the latter
vessel. On the first trial, with about 18,000 horse-power and
with 102 revolutions of the starboard engines and 100 of the port,
the mean indicated horse-power was 18,493 for the 30 hours, and
the speed of the vessel, as taken during three hours' run on the
measured distance, was slightly under 21 knots. With 112 revo-
lutions per minute starboard and 111 port, and a total horse-
power of 25,572, a speed of 22.41 knots was obtained.

The Uses and Limitations of Compressed Air.

At the December meeting of the Western Railway Club there

was a most instructive discussion on the paper on compressed air

read by Mr. McConnell at the preceding meeting. We give

below an abstract of the discussion:

Mr. Geo. Gibbs (C, M. & St. P. Ry.): I think that Mr. McConnell
has cited some very sensible applications of compressed air for
shop use, and I entirely agree with him until in the latter part of
his paper he mentions some uses to which I think compressed air is

not well adapted. He mentions having a three-cylinder Brother-
hood engine operated by air, which he uses for running an 18-inch
slotter, a 42 by 42-inch planer, and for wheel lathes; and, further,
he speaks of the use of an air engine for running a transfer table ot
100 feet travel. I believe in these instances he is going entirely out
of the legitimate field for use of compressed air. He also speaKs of
doing away with line shafting entirely. "No main line shafting ex-
tending the entire length of the suop is necessary. A short line
shaft may be used for heavy machinery and all the light machinery
may be driven by air." There he is treading entirely upon the
province of the electric motor, in my opinion. I am not able to pre-
sent now a thoroughly digested statement of just what the two fields
are; but, immediately belore the rneeting,I jotted down some general
headings of groups under which I think the two agents might sev-
erally be used to advantage. In railroad shops compressed air is

adapted—First: For short hoists or direct lifting operations, such as
jacks, and air hoists for unloading car wheels and forplacing heavy
weights on lathes and planers. Second : It may be used for pres-
suie tools, or light work like stamping and pumping. Third: It
may be used for working a tool for striking short, quick, light blows,
such as riveting and caulking tools for boilers. Fourth: It is

adapted to air blast purposes, such as mixing paints and white-
washing. As a fifth use might be mentioned its employment for
transferring oils from cars to tanks in oil-houses. When these five
headings are considered I think we have about got to the end of
the catalogue of cases in which air can be used to special advan-
tage, although, of course, there are many other places where it can
be used, but not as economically as could some other agency. The
uses to which I consider electricity adapted for are:

First, for lifting purposes, such as in traveling cranes.
Second, for conveying operations, such as in transfer tables and
traveling cranes. Third, for rotary power tools, which would com-
prehend the general group of individual motors for running large
machine tools ; also small special motors adapted for drilling and
tapping. This drilling and staybolt tapping has been done by air
tools, but I think it can be done much more satisfactorily by
motors, although I confess that I have not seen any motor which
has been put on the market which completely fulfills the conditions
of the requisite lightness and reliability. The urgent demand for
this class of electric tools will, however, doubtless result in their
being forthcoming in the near future.
Mr. C. H. Quereau (B. & M. R. R.) : Admitting all the economy

to be obtained by the use of compressed air in the shops, there is

such a thing as carrying it too far, and in saying this I do not wish
to be understood as adversely criticising Mr. McConnell's paper.
To illustrate: One of my friends recently said that he had some
revelations as to the value of labor-saving devices when he came
to put his men upon piece work in repairing locomotives. Most
roundhouses are fitted with stack lifts for taking the steam-chest
covers off and lifting the valve out. When this operation was put
on piece work, a couple of men would take a stick and lift that
steam chest off while they could adjust the stack lift. It is ap-
parent that compressed air is not always economical, though it may
be a convenience. I think it is a subject that will bear consider-
able investigation and considerable discussion before arriving at a
final conclusion for any given use, and I think the system of piece
work will give us data and some enlightenment on that point.
Mr. J. F. Deems (C, B. & Q. R. R.): Mr. Connel's.paper brought

to my mind an experience which I had a year or two ago and some
impressions or convictions growing out of that experience, all of
which was very much in line with the last speakers remarks.
We introduced piece work into one of our roundhouses and loco-

motive repair shops and you can imagine my surprise when I found
some of the tools, which we had looked upon as the very best, cast
into the corner and not used at all, one of them being the small
crane for lifting steam chests to and from their places on the
engine, such as Mr. Quereau speaks of as having seen in another
place where it suffered the same fate on the introduction of the
piece-work system. The same was true of some of the other
devices, which, as the piece wjrk was extended more and more,
fell into disuse, showing conclusively that while they might be
marvels of mechanical skill and might afford their designers much
satisfaction on display occasions, they were not in the proper sense
of the word labor savers and hence not revenue producers. This
was by no means true of all such appliaucers, in fact, the introduc-
tion of piece work resulted in bringing out some new ones. But I
venture to say that to-day there are many lathes or other machine
tools supplied with air hoists where time is continually wasted in
getting such hoists into position and making hitches to raise work
into the machines which could be lifted into place with one hand in
half the time it takes to make the hitch. The same is true of appa-
ratus that I have seen used in car repair yards for lifting draw-
bars into position. It would take more time to get the machine to
the point where it was to be used and get the drawbar into position
on the machine than it would to get it into place on the car with
the old-fashioned "armstrong" method.

I believe that if the same amount of time and energy had been
expended during the past four or five years in introducing^and per-
fecting this or some other better method of handling men, that has
been spent in getting up novel machinery for the men to use in
handling the work, the results would have been much more satis-



62 AMERICAN ENGINEER, CAR BUILDER

factory from a financial standpoint. If there was the same spirit

of rivalry between shop foremen to display their business ability

in handling their shops that there is to display their mechanieal
skill in getting up these complicated devices, the result, in my
opinion, would be a net gain.

Mr. B. W. Thurtell (.Consulting Engineer): The lack of economy
in the use of compressed air is due to the prevailing method of com-
pressing. Old direct-acting pumps are often used without expansion,
and these use from 110 to 150 pound-, of water per horse power per
hour: whereas, if a modern compressor with a modern type of Cor-
liss engine were used, only 30 pounds of water per horse- power per
hour would be required and we would get satisfactory economy.
Mr. Kolbe, Chief Engineer of the St. Louis Bridge and Terminal
Association, whose plant is located in East St. Louis, has two air

compressors. The compressors were small, yet they were able to do
the work runniug at a speed of 80 revolutions per minute; soon,

ho .vever, more work being added, the speed was increased until
they were running up to 25J revolutions rjer minute. Steel air

valves were used and the duty was so great that new valves were
required every other day owing to the excessive wear. At that
plant the compressed air is used for the switch and signal system,
also for a slide valve engine to run a machine shop about three-

quarters of a mile from the power plant, and this is done without
loss in pressure in the receiver. An air pipe is laid across the Eads
Bridge to St. Louis, where power is rented wnich nets an income of

20 per cent, of the cost of operating the compressed-air plant.
Mr. T. Symington (Richmond Locomotive Works): Mr. McCon-

nell estimates that he saves §10,000 a year by the use of his various
appliances. We have sppnt a great deal of money in Richmond on
air machinery, and we believe that pneumatic transmission has
come to stay. While the field is to some extent limited, yet the
uses of compressed air are certainly not few. We use it very suc-
cessfully with hoists, and we find that in our boiler shops where we
could build only three boilers a week without the air for tapping
the stayboits and screwing in the staybolts, we can now build
four boilers a week by the use of a very lew of these air machines.
We have also used air for blowing out cylinders and cleaning the
castings, and fiud it very efficient.

Tnere is one thing about the air machine that we have about de-
cided, and that is that any machine with a rotary piston will not
last properly. We have tried every one that is in the market and
have not found one that will not be mire trouble than it is worth.
Mr. McConnell told me that he had gotten up a three cylinder air

machine weighing 28 pounds, which will develop five horse-power
with compiessed air. Twenty-e ght to thirty pounds is about as
much weignt as a man can hanale in tapping out staybolts and
screwing in the bolts, so we are now tbinkiDg of getting up a
three cylinder piston machine for doing this work and we believe
that wherever air is used with a reciprocating piston that it can be
used economically. Mr. McConnell further told me that he found
that with one of his reciprocating piston machines he could develop
power enough to drive a staybolt tap with the exhaust from the
rotary machines. It has been confirmed by experience that the
rotary is very wasteful.
Mr. J. E. Sague (Schenectady Locomotive Works): We have

been using compressed air quite extensively, and in a general way
like that spoken of by Mr. Symington. We use it largely for hoists
and for that work find it very economical. As almost all our work
is paid for on the piece-work plan, we do not find the men using the
air hoists to handle parts which can be easily lifted by hand, and no
hoists are puc up at machines for which the work to be bandied is

light. We find for much of our work, in which the choice can be
made between a rotary air machine and the electric motor, that the
electric motor promises better than the rotary, because it gives more
power, and does not cost so much to run. The electric motor has
one disadvantage, however, which is the increased weight and space
occupied.
Mr. E. M. Herr (C. & N. W. Ry.): I shall have to take exception

to the last paragraph but one in the paper, in which it is stated
tfiat a short line shaft may be used for heavy machinery and all

the light machinery may be driven by air. This looks, I take it, to
the installation of air motors in machine shops, as many electric
motors are being installed in various places throughout the coun-
try, and with, as I understand, very good success in economy. I

am inclined to doubt very seriously whether the air motor is

adapted for this service. I say this because it seams to me that
the experience thus far had with air motors shows that they are
not nearly as efficient, and I doubt very much whether the out-
look ahead would indicate that they can be made nearly as effi-

cient as electric motors as a means of transferring energy from
central stations to detached motors.
In France compressed air has been used as a means of transmit-

ting power probably to a greater extent than in any other country.
In looking up the matter of experience with the use of compressed
air in^motors in that country I found some data which throw a lit-

tle light upon what it costs to run motors which had been developed
to a pretty high state of efficiency. In small rotary engirjes, in

Paris, it was found by careful tests (1 quote from Kent's Handbook)
that as high as 2,330 cubic feet of air per brake horse-power per hour
were used. I do not doubt that many machines used to-day in ma-
chine shops for the purpose of tapping and drilling holes will show
fully as large a consumption of air per horse-power developed in the
small motors. In very small motors used for running sewing ma-
chines,developing about one-tenth horse-power, the best performance
is 1.377 cubic feet of free air per horse-power hour at 384 revolutions.
The best performance in a five horse-power rotary engine with air
reheated to 356 degrees Fahrenheit, running at 350 revolutions,
is 791 cubic feet per horse-power hour. The ordinary practice with
high class, well-designed motors shows a consumption of about 1,200
cubic feet free air per horse-power per hour when furnished at 50 to
60 pounds per square inch in pressure. From tests recently made
on a high class compressor, with Corliss valve gear and compound
air cylinders, with an inter-cooling attachment between the cyliu-
ders, I am led to believe that with steam at 80 pounds pressure and

the machine running at 75 revolutions per minute it is about all
that ought to be expected to get that air for an expenditure of 30
pounds of water per. horse power per hour: that is. per horse-power
per hour developed in the steam cylinder when we use the air in
motors that will give as good an efficiency as 1,200 cubic feet per
horse-power per hour.
The efficiency of the transmission from the steam engine to the

motor will be about 25 per cent, a* it required one horse-power to
produce 300 cubic feet of compressed air per hour. This officiency
is of course obtained without heating the air. If air is reheated
it is possible perhaps to raise th*t efficiency as high as 40 per cent,
and possibly a little higher than that.

I am very greatly in favor of using compressed air in repair shops;
I think it is.productive of economy, but it is productive of economy
when it is compart d with hand labor, and not generally when it is

compared with the most efficient means of transmitting energy.
I do not beieve that it can compare with efficient transmission of
electrical energy for use in running line shafting and operating
detached machine tools and uses of that kind.
Mr. William Forsyth (C, B. & Q. R. R.j: Our compressor consists

of a 10 by 48-inch air c> Under a'tacbed tandem to one of the cylin-
ders of the shop engine, an 18 by 48-inch double Corliss engine. It

is jacketed and cost $300. We have indicated the engine with the
air compressor free and also when it was compressing air to 80
pounos and found that it required 40 horse-power. We get a horse-
power with the Corliss engine with iyi pounds of coal per hour, and
the air compressor consumes 204 pounds of coal per hour, and at $3
a ton the cost of 1,000 cubicfeet of free air compressed to 80 pounds
is 10 cents. With coal at $1.50 per ton it is, of course, only 5 cents
per 1.000 cubic feet.

Referring to the paper under discussion, I would also take ex-
ception to one of the suggestions in the latter part of the paper re-

lating to the use of compressed air tor furnace blast and for forge
fires. That is probably the most expensive application of com-
pressed air that 1 have heard of and it at least costs ten times as
much to produce blasts in that way as it would with a fan, and
this brings us to the wastefulness of the application of compressed
air. I believe that this i- the next thing that we must go after and
that there is a larger field perhaps in effecting economy in getting
efficient tools to u«e for the application of compressed air than
there is in perfecting any further the air compressor. This will be
readily appreciated when we remember that if we have an air It ak
from an 80 pound pressure through a hole one-quarter inch in diam-
eter it will use up more than a 10 horse-power compressor can de-

liver. Now in going through the shop the other day I noticed that
one of the apprentice boys had a hose connected to the air pipe and
he was blowing the chips out of the hole he was drilling in cast-

iron, and the power used in getting those chips out was a great
deal more than would be required to drive the drill press and boy
too. And that is only an illustration of the tendency to waste all

through the shop. You will find in the summer time that the men
have pipes of that kind where they are cooling themselves with an
air blast, and the small holes all "about the shops, leakages in the
pipes, will use up a great many horse-power of compressed air.

Mr. William A. Parker (Iugersoll-Sergeant Drill Company):
Compressed air is, as we all know, a power which has only recently
been investigated and installed by the railroads. The process of

producing compressed air commenced in a very primitive way by
the use of the Westinghouse air brake pump, which should have
the honor of the introduction of compressed air to railroad uses and
shops. From that day we have gone on in the improvement and
manufacture of compressors, until we can confidently say that with
a four stage compressor, with the Corliss valve gear, compound con-
densing type, we can produce 1,000 cubic feet of free air compressed
to 1,000 pounds for less than VA cents. This is by actual test. There
are tests going on to day in the city of New York with a four-stage
compressor which will in a short time be completed, and then we
shall have authentic figures for compressing air to 1,000 pounds and
over per square inch.
Speaking of the losses in compressed air there is no excuse for a

leak in the mains, or through the shops. Where the mains are
properly laid and taken care of in the first installation,! have never
heard of a leak that has occurred afterward, except as a result of

an injury.
The use of compressed air is, I think, in its infancy, and it has

only recently claimed the attention of scientific men and mechan-
ical engineers. I think it will from this on progress; as has elec-

tricitv. I do not think it w ill take the place of electricity, but as a
motive power I think it will fill a long needed want. Compressed
air in street ear service has not yet been sufficiently advanced, nor
have experiments been made to advance any accurate figures or
facts, but compressors and compressed air for railroad use and for

railroad shops are attracting the most attention to-day. I think
we can safely say that with compressors of the straight line type,

with the common Meyer valve with adjustable cut-off", that we can
produce compressed air, with coal at about -S3 per ton or less, for less

than four cents for 1,000 cubic feet of free air compressed to 100

pounds. This includes all expenses of operation and interest on
investment.
Mr. J. F. Lewis (Rand Drill Company.): There is a great increase of

efficiency in reheating the air before it enters the working cylin-

der. Of course it costs something to do this, but the cost is very small
compared with the increased efficiency. This has been demon-
strated in using compressed air for street cai propulsion. During
an experiment, the cars were run about 40,000 miles. The air was
carried in storage tanks, at from 600 to 800 pounds pressure, being
passed through water heated to 360 degrees to a reducing valve and
direct to the working cylinders, where it was used at from 50 to 150

pounds pressure according to the grades or the condition of the
track. It was found that the cars could be run 8 to 10 miles when the
air was reheated, and only four to five with cold air. This was known
as the Mekarski system, which has been used successfully in

Nantes for the last eight or nine years, and three years ago three

street car lines were established in Paris under the same system
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They carry the air at a pressure of between 1,100 and 1,200 pounds,
reducing it to the proper pressure when used. We have also made
experiments in our shops, which convinced us that it produced
much better results by being used hot. In Paris, where air is car-

ried about the city for power purposes by the means known as

the Popp system, an efficiency of 92 percent, is claimed with heated
air, as against 70 to 72 per cent, not heated, and it is believed to

pay well to reheat.
1 have a letter from Mr. George W. Smith, Master Mechanic of

the A., T. & S. F. Railway, Topeka, Kan., in which is given data in

regard to the cost of compressing air ^used in the shops at that
point, which gives the following :

A., T. & S. F. R. R. COMPRESSOR.

Steam pressure, 80 pounds.
Air pressure, 100 pounds.
Tons of coal of 2,000 pounds per month, 155.

Cost of coal per month, $139.50.

Cost of coal per ton, 90 cents.
Amount of free air per minute, 1,712 cubic feet.

Amount of free air per day of 10 hours, 1,027,584 cubic feet.

Amount of free air per month of 31 days, 31,855,104 cubic feet.

Revolutions per minute, 50.

Pounds of coal per 1,000 feet of free air,9.7.

Cost per 1,000 feet of free air, .00437 cent.

This compressor is fitted with Meyer adjustable steam valves,
compound-air cylinders with mecbanical-air valves on the low-
pressure cylinders. Air is taken from outside the engine room;
The above cost is for luel only ; for the air delivered from the com-
pressor, that is the cost of oil, labor and interest on cost of plant,
is not considered. The steam cylinders are 20 inches by 48 inches,
air cylinders, 28 inches and 16 inches by 48 inches ; horse power,
310.

i will say in connection with this, that there are five miles or
over of piping through these shops and yards, in which compressed
air is carried to the different tools. As to the saving over the old
way, Mr. Smith says:
" With the 10-foot reach, stationary riveting machine we can

drive 2,000 rivets per day of ten hours, with three laborers at a
total cost of $4.75 per day. This compared with hand labor three
men, total .$7 per day, will drive 200 rivets. The 6-foot riveter, the
combination flange punch and riveting machine and the bridge
and girder riveter will each average about the same as the 10-foot
reach riveter. The truck riveters; one machine operated by two
laborers at a total cost of $3 per day, drive 3,000 rivets in a day of
10 hours, as compared with hand labor, three men at a total of $6
in the same class of work who will only drive 175 rivets. The
frame riveter will average about the same as the truck riveter.
The staybolt breaker will make an average savins of $8 a day.
The tank riveter will make an average saving of $10 a day. The
mud ring.riveter will drive as many rivets as can be handed to it,

and will make a saving of from $12 to $15 a day for that class of
work. Not only does it make a great saving, but it insures every
rivet hole being entirely filled and insures tight work, while a
large per cent, of hand driven rivets in mud rings invariably leak and
have to be caulked or fullered. The staybolt cutter will do the work
of 15 men ; this looks rather fishy, but it is a fact. You have seen
this machine work, and it will very easily cut off 1,500 bolts an hour,
while when cutting them off by the old method of band hammer
and chisel you must agree that progress is very slow and that it is

hard work. The rotary tapping and drilling machine will do the
work of six men. The rotary grinder saves the work of six men.
The rotary saw for sawing car roofs saves the work of four men.
The pneumatic hammer will save the work of three men. A rail

saw saves the work of two men. A rail drill saves two men. The
device for operating transfer table saves $6 per day. The machine
for revolving driving wheels for setting valves saves the labor of
two men. The device for shearing bolts saves the labor of three
men. Thirty hoists in various parts of shops save the labor of 10
men at $1.50 per day. Apparatus for loading and unloading oil at
the storehouse saves $6 per day over the old method. A jack for
pulling down car draft sills saves §10 per day. A device for
fitting up hose couplings over the old methods saves $15
per day. With the pneumatic painting machine, one man does
the work of 10 using hand brushes. The machine for tearing down
old car roofs saves $8 per day. A jack for raising and lowering
freight and passenger cars makes an average saving of three men.
The drop pit makes an average saving of two men. The device for
sending engines «aves one man. The shifter for switching cars in
shop yard saves $50 per week. The coal-cleaning device saves ten
men. The flue roller makes a saving of two men over the old
method. The white-washing machine will do the work ul ten men
with brushes."
Mr. J. N. Barr (C, M. & St. P. Ry.): There is no doubt that with

the improvement in compression we can get compressed air
at very reasonable figures, but what I feel a little doubtful about
is the multiplicity of uses to which it is being put and the apparent
saving in men. It is true that you can do all these things just as
they are shown, but there is a likelihood of extra men being about
the work getting it ready and watching it through. There are
many cases where it is an absolute impossibility to spare the men
that are necessary for initiating some of these operations and un-
less this matter is watched with an ;eagle eye, I think that these
leaks are going to be a great deal worse than the leaks out in the
air pipe and with scattered work such as we have in railroad shops
I am perfectly frank to say that lam more afraid of those leaks
than I am of the losses of the use of air, and more afraid of losses
there than in heating of the air due to compression and the conse-
quent loss. There are cases in whicn compressed air can be used to
good advantage and good results that are unquestioned may be ob-
tained ; there are other cases wherein it can be used, but used at a
very great disadvantage and in these cases as some of our members
have said, it has been found cheaper to throw the devices away en-
tirely.

When compressed air begins to compete with electricity as a
rotary agent, 1 feel inclined to think that it is tackling a problem
in which it is coming out second best. We have all heard to-day
about the difficulty in the way of making rotary engines. I heard
of it when I was a boy. Now, on the contrary, with electricity you
cannot get a satisfactory motor excepta rotary one. It utilizes the
power in the very best and most advantageous way and I think it

has its field in that respect and it looks to me now that for rotary
motion and continuous work compressed air is going to have a very
hard time maintaining itself beside electricity. The development
of both at the present time is comparatively new and that opinion
may, when you look at it a few years hence, sound like arrant non-
sense. However, it remains to be seen.

New Passenger Locomotives for the New York Central and
Hudson River Railroad.

The Schenectady Locomotive Works have recently built a lot of

eight-wheeled locomotives for the New York Central & Hudson
River Railroad Company, from specifications and drawings pre-

pared by Mr. Wm. Buchanan, Superintendent of Motive Power.

The boilers of the new engines have a very large heating and

grate surface—a very important feature in fast heavy traffic, and

one which Mr. Buchanan has always advocated. The driving

and truck journals are of very large size, while the driving boxes

are of solid Magnus metal. The driving wheels are cast of gun

iron. The piston rods are extended through front cylinder heads

—a practice which has been found very advantageous by Mr.

Buchanan—reducing to a minimum the trouble with wear of

cylinders and broken piston rods.

All these engines are in fast service on the celebrated " Em-
pire State Express," the Fast Mail, and the Chicago, St. Louis &
Cincinnati Limited trains, and have already made some excep-
tionally fast time on these trains.

On Dec. 1, one of the engines, No. 924, made the run with train

No. 50—the '• Empire State Express," east— from Syracuse to

Albany, a distance of 147.84 miles, in two hours and thirty min-
utes, including a three-minute stop at Utica, together with a

slow-down going through Schenectady and a slow-down going
the streets of Syracuse, a distance of about one and one-half
miles, in compliance with that city's ordinance limiting the spe<d
to eight miles per hour. Deducting ten minutes for the time in

runn ng the one and one-half miles in Syracuse and three min-
utes' stop at Utica, leaves the running time from the city limit of
Syracuse to Albany, two hours and seventeen minutes. Deduct-
ing the one and one-half miles in Syracuse from the total dis-

tance leaves 146.34 miles, which made a speed of 64 miles per
hour for the 146.34 miles, not allowing for slow-down through
Schenectady.
There were ten engines in the above lot, five of which had

drivers 78 inches, while the other five have drivers 70 in }hes
diameter. From the specifications we take the following :

GENERAL DIMENSIONS.
Weight in working order 136,000 pounds

•' on drivers 90,000 pounds
Wheel base, driving 8 feel 6 inches

total 23 feet 11 inches
Cylinders 19|by 24 inches
Piston rod packing U. S. m- tallic

Kind of slide valves Richardson balanced
Kind of valve stem packing U. S. metallic
Diameter of driving wheels outside of tire 78 inches
Tires (Mid vale steel) held by shrinkage and retaining rings
Driving box material Magnus metal
Diameter and length ot driving journals 9 inches diameter by 12i-i> inches
Diameter of engine truck wheels 36 inches
Kind " Krupp No 3

style of boiler Wagon top
Outside diameter of first ling (Smoke-box jacketed) 60 inches
Working pressure 190 pounds
Mat'l of barrel and outside of firebox Carbon steel
Firebox 108HS inches by 40% inches
Firebox material Carbon steel

" staybolts Brown & Co.'s U. S. iron. % inch and 1 inch diameter
Tubes, material ... .Syracuse S. L. W. i barcoal iron, No. 1! W. G.

" number and size of 288, 2 inches, O. D. by 12 feet 1J4 inches long
Heating surface, lubes 1,809.56 square feet

" " water tubes 12.93 square feet
firebox 158.23 square feet
total 1,980.72 square feet

Grate " 30 69 square feet
Boiler supplied by Two Monitor injentors, No. 10 It. S., No. 9 L. S.
Tender frame £% Inches by 4 inches by % inch angle iron
Water capacity of tank 4,500 United States gallons
Coal capacity 8^4 tons

The engine is equipped with a double-riveted mud ring, two 3-

inch Consolidated muffled safety valves, Westinghouse automatic
air-brake on drivers, tender and for train, Westinghouse air sig-

nal, 9J-inch air pump, asbestos cement boiler lagging, Gould
pilot and long shank tender coupler, water scoop on tender, piston

rods extended through front cylinder heads, Nathan No. 9 triple-

sight feed lubricator, springs made by Schenectady Locomotive
Works, star round case headlight, American steel brakebeams on
tender, and Ross-Meehan shoes.
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There are few men wbo in the conduct of their business are so

matter of fact and so far removed from the charge of being sensa-

tional as is Mr. G. W. Rhodes. But whether he intended it or

not he created somewhat of a sensation when he announced as

the subject of his paper before the Western Railway Club "Has

the Air-brake a New Enemy?" Curiosity, which was greatly

aroused, has now been satisfied by the appearance of the paper,

and it exposes the enemy in the form of a wasp,whose habitat is the

plains of Nebraska , that has developed a fondness for railroad travel.

It enters the shell of the retaining valve and there perfects certain

incubating arrangements that interfere somewhat with the opera-

tion of the valve. The proposed remedy is to make the opening in

the case a narrow slit, instead of a round hole as at present, thus

compelling this intelligent insect to seek a new resting-place when

traveling on freight trains.

uses in which economy will result, it would be a pity to bring

compressed air into disrepute through unwise applications of it.

At the same time it must not be forgotten that with a compressed

air plant once installed there are services to which one is justified

in applying it, even if its economy would be somewhat less than

that of an electric motor, because of the smaller investment

necessary or the convenience in the generation of power, or the

fact that an electric power plant is not already in operation

daily. But compressed air has its limitations, and they should be

recognized.

A hasty reading of the discussion on compressed air by mem-
bers of the Western Railway Club, an abstract of which we pub-

lish on another page, may lead some to think that the general

trend of the remarks was against the use of this valued agent. A
more careful reading will show that the speakers were not op-

posed to it, but that they realized the limitations of compressed

air, and were disposed to believe that the application of it had

been overdone in some cases. Those who hold this view are in

reality the best friends of compressed air. With so many possible

Notwithstanding the large area of the beating surfaces provided

in the modern locomotive, it still remains true that the limit to a

powerful locomotive's work is always its boiler power. It would

not be improper to state that in considering an increase of boiler

power, the augmented heating surfaces are more difficult to pro-

vide for than is the enlarged grate area ; we can get the grate

area somehow, but to get the heating surfaces without exceeding

that other limiting condition, a given weight, seems at times next

to impossible. And yet the larger grate area is of little value

without a corresponding increase in the heating surface, a state-

ment which seems to be supported by the changes now being

made in a famous engine that went into service on a Western

road some time ago. and whose ratio between grate and heating

surface was about forty to one. In view of the difficulty of get-

ting more than 2.200 square feet of heating surface in even the

largest and heaviest of modern passenger locomotives, it is of in-

terest to know that a builder has recently been asked by a well-

known superintendent of motive power to lay out a design for a

passenger engine in which nothing less than three thousand

(3,000) square feet of heating surface will be provided. This is

virtually 50 per cent, more heating surface than obtained in the

engines of to-day, for those that exceed 2,000 square feet are so

few in number that they may be considered as exceptions to the

rule. If such an engine is produced it is not exaggeration to say

that it will mark an era in locomotive design and construction.

THE OOST OF ARMOR PLATE,

Elsewhere in this issue will be found a brief summary of the

report of Secretary Herbert on the cost of armor plate. The

result of his investigation is a recommendation that the armor

plate for the three battleships authorized be contracted for at not

more than $400 per ton, and that if three more battleships are

authorized their armor should be furnished at not more than §375

per ton; and furthermore, that if the two armor-making concerns

in this country will not come to these terms, the government buy

a plant or construct one of its own. The actual cost of labor and

material, exclusive of nickel, is placed at S196.40, and the price

suggested, $400 per ton, is claimed to cover fixed charges and give

a profit of 50 per cent. Senator Chandler has also made a report

on armor to the Senate Sub-Committee on Naval Affairs, in which

he recommends a price of $300 per ton, which, he says, gives the

makers 33 per cent, profit. He leaves the question of constructing

a government armor plant to Congress, but. like Secretary Herbert,

places the cost of such a plant at $1,500,000. The attacks on

invested capital in this country are so numerous that many of

our readers will probably hear frequent charges of selfishness,

exorbitant prices and excessive profits made against the

companies who have been instrumental in bringing our

armor plate up to its present standard. We have

no desire to defend the policy of any company that

is seeking more than its due, but whatever course is decided upon

for the future in letting contracts for armor, the condirions under

which the two plants in this county were established should not

be forgotten. The Bethlehem Iron Company established the first

'

one, and it is admitted that it cost at least §4,000,000. while some

experts place the cost at nearer $5,000,000. The investment of so

much capital in a plant of this kind, with the prospect of its con-

tinuous employment depending entirely upon the course of Con-

gress, which might at any lime change or modify its policy of

naval construction, is no mean undertaking, and in view of the
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uncertainty of the market for armor it is but natural that the

company should expect to have the cost of the plant returned te

it in profits in a comparatively short time. That the first plant

cost over $4,000,000, that the next one was built for not more than

$3,000,000, and that at present a complete plant can be con-

structed for $1,500,000, is only another proof of the risk of capital

in the first undertaking. Furthermore, the advances in armor
construction have nowhere been as great as in the United States,

and this country now leads the world in this particular. It is

quite certain that if the government had begun armor construc-

tion with its own plant it would not, up to date, have saved

money, and it is equally certain that it would not now be turning

out armor as good as it can buy . If the expensive plants which
these armor-making concerns erected some years ago have in re-

ality been nearly paid for out of the profits of the business, a re-

duction of present prices ought to be expected. BHt the deter-

mination of a future policy ought not to be affected by a mistaken

belief that the government has been unjustly dealt with in the

past, for it has not been so treated when the output of armor has
been of honest quality and as good as the manufacturer was at the

time capable of producing.

GOVERNMENT INSPECTION OF STEEL,

The investigation into the qualities of the steel plates furnished

for the hulls of the battleships Kearsarge and Kentucky by
the Carnegie works has resulted in a voluminous report from the

speeial board of inquiry to Secretary Herbert. The report has

not been made public, but it is learned that the steel is satisfac-

tory when tested lengthwise, but does not meet requirements when
tested crosswise. The Secretary has directed that the constructor

at Newport News (where the ships are being built) may use

such plates as will prove satisfactory in view of their position in

the ship, each plate to be accepted or rejected after an individual

test. Commodore Hichborn, chief of the Bureau of Construction,

in forwarding the report of the special board, says in part:

"An examination of the sheet giving the results of tests submitted
by the board shows that as regards tensile strength and elongation
the metal complies very well with the specifications, the average
tensile strength being in the neighborhood of 65,000 Dounds.and but
two specimens taken from the same plate falling appreciably
below the elongation required of 25 per cent. The variations in

tensile strength between the longitudinal and transverse speci-

mens are slight and irregular. The average elongation of the longi-

tudinal specimens is 27.7 per cent, and that of the transverse speci-
mens 26.2 per cent. The failures which occurred were in the cold
bending and quenching tests, and it is only under these tests that
there appears to be anv marked difference in the behavior of the
transverse and longitudinal specimens—the transverse specimens,
as might be expected, showing greater tendency to brittleness."

The cause of the trouble is considered by the board to be the

lesser amount of work expended upon the plates in crosswise

rolling than in lengthwise rolling, and the defect was not detected

because the specifications do not require bending specimens to be

taken crosswise of the plates. Irrespective of how much there is

in this explanation, it is well known in many quarters that the

inspection of steel for the government has for years been carried

on in a disgraceful and incompetent manner. The line officers

have had control of this work, and the engineer officers, represent-

ing the Construction and Steam Engineering bureaus have been

in the minority on the steel board and in the force of inspectors.

Much of the inspection work has been assigned to men who were

not competent for these duties, with the result that the quality of

government materials has depended more upon the honesty and

ability of the contractors than upon the safeguards of competent

inspection. It is gratifying to learn, therefore, that the present

detection of inferior materials promises to lead to reforms in the

steel board and the corps of inspectors. The steel board in charge

of the inspection of all steel furnished for new naval construction

has already been reorganized, so that its control is now in the

hands of the Construction and Engineering Departments, instead

of line officers. Furthermore, it has been announced that the work

of inspection will be taken from young line officers who have

been stationed at the mills and civilian inspectors employed for

that purpose. That is gratifying news, and if it is in

truth the opening wedge of reform by which line officers will be

made to keep to their legitimate duties, and give engineer officers

the opportunity to handle untrammeled the business of their de-

partments, the immediate cost to the government from the delay

and the re-inspection of the plates for these ships will be money
well spent. In January, 1896, the steel board consisted of two*

line officers and one engineer officer, and the inspection of steel

and armor was performed by six line officers, two engineers, one

carpenter and two sailmakers.* So that out of a total of 20 officials

concerned in the inspection of steel, there were three engineers,

or the same representation as is given the carpenters and sail-

makers. During the year the criticisms to which the line officers

were subjected compelled them to alter the personnel of the in-

spectors somewhat, but they still kept their grasp on the steel

inspection. Now it seems that this exposure of their methods
has compelled them to turn over the inspection to the officers to

whom it rightly belongs. It is said that the new board will at

once take up the work of revising the specifications for steel.

AMERICAN MACHINE TOOLS ABROAD.

An exhibit of admirable cycle-making tools by the Pratt &
Whitney Company, of Hartford, at a recent cycle show in Eng-

land, is the occasion of an editorial in Engineering, in which the

superiority of American tools of this kind are plainly set forth.

After stating that the special tools in use by cycle manufacturers

in England have in the main been devised in their own shops and

are not to be bought in the market, our contemporary says:

"The American makers have stepped in and are at the present

time reaping a rich harvest in selling, pretty well at their own
prices, special cycle-making machinery of a nature which cannot

be purchased from British manufacturers. The fact is the more
annoying because there is nothing in these tools which our native

mechanics could not have produced if they had only thought—but
then, thinking is the hardest work a mechanic does. We recognize

the ingenuity of these American machines, the skillful way in

which they are devised to get over difficulties and to produce me-

chanically the maximum result—both in quantity and quality—with

the least amount of costly human intervention. The candid Eng-
lishman must admire these things, but he is apt to attribute them
wholly to the natural mechanical genius of the American—some-
thing natural to the soil, which he summarizes as 'Yankee inge-

nuity.' Now if in anything genius may be rightly described as 'an

infinite capacity for taking pains,' it certainly is so in regard to me-
chanical design. All these beautiful devices we see in the Pratt and
Whitney machines did not flash into the brains of their originators

during idle moments like lightning in a summer sky; but, however
suddenly the end may have come, they were the results of

previous study of what was required, and careful thought as to

the best way of producing it. And if this is true of the individual,

it is equally so of the corporation or firm to which he belongs.

... It is hard to account for this higher perfection of light ma-

chine tool making on the other side of the Atlantic. We are apt to

consider in a new country things are inclined to be bap-hazard and

makeshift, but we must not forget that the engineering history of

New England extends almost as far back as that of Old England.

At any rate the first American designers had all the benefit of our

early experience; for come what may, nothing can rob England of

the honor of being the birthplace and nursery of modern mechani-

cal engineering."

Our contemporary then offers as one explanation of the superi-

erity of American tools the fact that in England machine tool

builders, who were brought up in the shops, are being superseded

by their sons, educated in schools where the spirit of mechanical

ingenuity is unknown and whose only knowledge of the shops

has been obtained by remaining in them long enough to get "a
fair knowledge of the work." Another class equally unfitted to

lead in machine design is described as the builders who began life

as mechanics, and have prospered by dint of frugality until they

own works of their own, but whose mental horizon is narrow.

Turning to the conditions in this country, our contemporary

says:

"The New England mechanic is, however, a different man to

his confrere in this country. Whatever may be said about 'there

* See American Engineer, Car Builder and Railroad Journal for

November. 1896, page 29S.



B6 AMERICAN ENGINEER, CAR BUILDER

heing no more equality in a republic than under a monarchy,'

and of the 'aristocracy of the almighty dollar,' or of 'clas3 dis-

tinction being as closely marked in America as in England,' there

is no doubt that the New England mechanic holds himself more
the equal of his employer than does the English craftsman; and,

further, that the employer recognizes this claim. The fact has

nothing to do with the form of government; in our opinion the

root of this healthy feeling is in the method of education, under

which the sons of masters and men sit on the same form at school.

The influence is good forall; it levels up both classes.

"In regard to the engineering industry, and the machine tool trade

in particular, the results have been most fortunate. The sons of

employers have entered upon their career with a truer apprecia-

tion of the work of the artisan, and the value of shop practice, on

which the success of the business must, after all, so largely|depend

Oq the other hand, the young artisan sees that his employers are

not a race apart, but have characteristics in common with him-
self, so that it only ne»ds a change of environment to enable him to

take his place among them.

"It may be said this is more a social problem than one having any
bearing on the machine tool industry. We think otherwise. The
nearer approach to social equality between employer and em-
ployed—the executive, the drawing office and the bench—leads to

a unity which is strength. The American workman speaks out
more boldly, he ventures to difler more emphatically, or rather he
differs without the thought that he is venturing, and holds his

point firmly. On the other hand, the employer is not afraid to

discuss matters with his workmen; he does not feel he loses caste

by arguing the matter out, even if he got beaten in the argument.
In fact, the two classes meet on an equality which is necessary to

perfect council."

In placing so much importance upon the better relations exist-

ing between employer and employee in this country. Engineering

has undoubtedly directed attention to one of the greatest factors in

the successes of American tool builders, and we doubt if in any
shops the relations are more cordial than in those of the establish-

ment whose excellent tools called forth our contemporary's editorial.

The difference between designing carried on by a small corps of

men standing alone, and designing which in the long run repre-

sents the best thoughts of every brainy man in the establishment,

must be great. If any other reason for the present superiority of

American machine tools is needed, it can be found in the higher

wages paid in this country, the higher plane which a

mechanic is thus enabled to occupy, and the incentive thus

given to save in the cost of labor by making each hour of labor

more productive. This incentive is much greater here than
it is abroad. It is so great that it is felt by men of all

grades in our engineering and manufacturing establishments,

and so we find a large portion of these well-paid employees
heartily co-operating with their employers in the improvement of

machinery for making labor more productive or doing away with
it altogether in certain operations. May the good wages preva-

lent in this country and the better standing of the employed
never decline, but be ever on the increase.

from the car axle. This car made about 2,400 miles in local ser-

vice and was then put on trains Nos. 5 and 6 in the Chicago-
Denver service. On the first trip it ran through a heavy rain-

storm, followed by freezing weather and a snow storm in the

West. Notwithstanding this, it completed its first round trip of

2,418 miles It is now running regularly in this service. The
Chicago, Burlington & Quincy Railroad has had two experts on
this car ever since it began running to Denver. When the train

is running, the light is taken direct from the dynamo, and when
running at less speed than eight miles per hour, or standing still,

it is taken automatically from the storage batteries.

A novel method of compressing air is employed by the Taylor
Hydraulic Air Compressing Company, of Canada. A falling column
of water is made to entrain air which is compressed by the weight
of the surrounding water and when the water reaches the lower
level it enters an air chamber where the air separates from it and
is stored above it ready for use just as steam occupies the steam
space of a boiler. A 150 horse-power installation on this principle

has been pnt in for the Dominion Cotton Mills at Magog, near Mon-
treal. It has been operating since last September without a hitch.

The beauty of the thing lies in the fact that there is no moving
machinery in the air compressing outfit—only a column of falling

water.

NOTES.

At a meeting of the Engineers' Club of St. Louis, on January
6, 1897, a paper was read by Mr. F. F. Harrington on "a new
testing machine and the cross-breaking test of vitrified brick."

The machine was described, and the methods of calibrating it and
determining its friction were explained. A number of tests of

vitrified paving brick were given and broken specimens were ex-
hibited. In conclusion, standard methods for making the cross-

breaking test of vitrified brick were proposed.

Press dispatches'of January 20 state that another naval engineer
has succumbad to overwork on board our vessels of war. This
time it is Fleet Engineer Bumap of the Olympia. the flagship of
the Asiatic squadron. He is a veteran of the civil war and is

closely approaching the compulsory naval age of retirement. He
has collapsed under the strain of looking out for the 17,000 horse-
power machinery of the Olympia, while at the same time exer-
cising the general duties of Fleet Engineer of the squadron.

Chair oar No. 1 .432, on the Sante Fe route, is equipped with
the new system of electric lighting, the current being generated

Our readers will remember that in 1892 the Illinois Central

Railroad investigated the desirability of using electricity in its

suburban service and for handling the World's Fair traffic on its

suburban tracks. In a recent discussion on electric traction

before the Western Society of Engineers, Mr. H. W. Parkhurst

presented the estimates made at that time. They are now, of

course, five years out of date, so to speak, but they are not with-

out interest. The estimates include power plant, line, motors

and cars, but not track. The first estimate is for handling 12,000

passengers per hour in four-car trains at a speed of 20 miles per

hour over a track 7+ miles long, with the trains running around

loops at each terminal. The capital expenditure would have

been $812,000 and the daily operating expenses $750.40. The next

estimate is on the same basis, except that 18,000 passengers were

to be handled per hour. The capital invested would have had
t<> be §1,220,900 and the daily running expenses $1,095.10. For
24,01)0 passengers per hour the figures would have been $1,624,200

and $1,456.95 respectively. The fourth estimate was based on
carrying passengers at the rate of 12,000 per hour from 6 a. m. to

3 p. m. and between 7 and 12 p. m., at the rate of 18,000 per hour
from 3 to 5 p. m. and 24,000 per hour from 5 to 7 p. m. The
capital expenditure was put at $1,564,200 and the daily expenses
$1,105.60. Then follows a comparative statement of steam and
electric power for handling the regular suburban service, in

which it is shown that electricity would require an expenditure
of $1,847,500 in capital as against $1,584,000 for steam. On the
other hand, the daily operating expenses for electricity are put
at $1 ,813.75 and for steam $2,032.46. It should be stated that the
operating expenses include interest and maintenance in each
case. Those who desire to see the figures in greater detal can
find them in the journal of the society for December, 1896.

In his recent annual report. Commodore Melville says, regarding
the new cylindrical boilers for the Chicago: " The completion of

the boilers has been delayed owing to failure to obtain the nickel-

steel plates originally ordered, and to further delays consequent
on the failure of the manufacturers to deliver within reasonable

time enough shell plates of nickel steel of a satisfactory finish to

complete one of the cylindrical boilers. The working of the
nickel steel plate finally accepted for one boiler has also involved
some delay, and the experiment, as a whole, has added consider-

ably to the cost of manufacture of the cylindrical boilers." The
Secretary of the Navy in his report refers to the same subject in

these words: " When the cylindrical boilers for the Chicago were
being designed, the Department sanctioned the use of nickel steel

for the shell plates, but the plates received from the contractors

were of such a character that grave doubts existed as to whether
they could be used, on account of uneven surfaces. The manu-
facturers experienced such difficulty in getting satisfactory

plates that the Department eventually decided to build but one
of these boilers of this material, and to construct the others of

the ordinary carbon steel. The physical tests of the nickel-steel

plates were all that could be desired, and it is confidently antici-

pated that the makers will eventually overcome the difficulty

that has been experienced in making smooth surfaces. When
this is done, a material reduction in the thickness of boiler plates

will be practicable."
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gsvsoiraXs.

Mr. Ed. D. Robbins. of Hartford, Conn., has been chosen Vice-
President of the New England Railroad.

Mr. Eugene S. Mr-Cirty, General Manager of the St. Louis,
Cape Girardeau & Fort Siiith, has resigned.

Mr. E. M. Poston. of Nelsonville, O.. has beea appointed Re-
ceiver of the C >lumbu=, S indusky & Hooking.

Mr. B. F. Johnson h is been chosen President of the Chicago,
Padncah & Memphis, vice Mr. W. L. Htise, resigned.

Mr. Mirgan Joaes, preyouslv Geaeral Mma*er, has bjen
elected President of the Fort Worth & Denver City.

Mr. William V. Reynolds. R^civer of the Lebanon Springs
Railroad, died suddenly in New York Citv last month.

Mr. F. F. Lyons has been appointed Chief Engineer of the

East Bro id Top RiMroid, with headquarters at R^ckhill Furnace
Pa.

Mr. S. Wesseiius, of Grand Rapids, Mich., has been appointed

Rvlrvid Commissioner of Michigan, to succeed Mr. S. R. Bill-

ings.

Mr. John A. Graves has been appointed Purchasing Ageut
of the Hutchison & Southern, with headquarters at Hutchinson,

Kan.

Mr. W. E. Sells, of New York, has been chosen Vice-President

of the Chesapeake & Western, with office at 30 Broad street, New
York.

Colonel Ashley W. Cole, his been appointed a" State Railroad

Commissioner of New York, to succ ed Samuel A. Beardsley, re-

signed.

Mr. Charles D. Owens, Vice-President and General Manager of

the Atlantic & D inville Railway, died suddenly, Jan. 15, at Nor-

folk, Va.

Mr. H. K. Gilbert, until Jan. 1, Auditor or the Crane Company,
of Chicago, has been elected Treasurer of the Sargent Company
Chicago.

Mr. E. W. Knapp has resigned as Master Mechanic of the Mex-
ican National to accept a similar position on the Interoceanic-

Pu^bla Railway.

Mr. J. N. Beckley, of Rochester, N. Y., Vice-President of the

Toronto, Hamilton & Buffalo Ry., has been chosen President, vice

Mr. S. E. Peabody.

Mr. Wm. P. Ij ims has resigued as President of the Belt Rail-

road & Stock Yards Company, Indianapolis, Ind., and Mr. D. F.

Kinshall succeeds him.

Mr. George Dullnig has been appointed Receiver and General

Manager of the San Antonio & Gulf Shore road, in Texas, in

place of Mr. Henry Terrall.

Mr. John F. Barnard, of Omaha, Neb., Receiver of the Omaha
& St. Louis, has als^ been appointed Receiver of the St. Clair,

Madison & St. Louis Belt Line.

Mr. G. A. Woodman, late of the Illinois Central, has been

appointed Superintendent of the car department of the Lima Lo-

comotive and Machine Company, Lima, O.

Mr. H. C. Frick, of the H. C. Frick Coke Company, has been

elected President of the Youghiogheny Northern and the Mount
Pleasant & Latrobe railroads in Pennsylvania.

Mr. Albert M. King, who.has filled the position of General Su-

perintendent of the Jackson & Sharp Company's Works for 18

years, died suddenly on New Year's night, of heart disease, age

48 years.

Mr. H. C. Smith, Master Mechanic on the Delaware & Hudson,
at Oneonta, N. Y., has resigned, and Mr. J. R. Skinner, Master
Car Builder at the same place, has been put in charge of both

departments.

Mr. George A. Hancock has resigned as'Superintendent of Ma-
chinery of the Gulf, Colorado & Santa Fe to take the position of
Assistant Superintendent of machinery of the Atchison, Topeka
& Santa Fe,;with headquarters at Topeka.

Mr. Myron T. Herrick, of Cleveland, and Mr. Robert Blickens-
derfer, of Toledo, were last week appointed Receivers of the
Wheeling & Lake Erie road. Mr. Blickensderfer is the General
Superintendent of the Wheeling & Lake Erie.

Mr. William Smith, formerly Superintendent of Motive Power
and Machinery of the Chicago & Northwestern, has been ap-
pointed Master Mechanic of the Duluth, Missabe & Northern, a
position heretofore held by Mr. A. F. Priest.

At a meeting of the directors of the New York, New Haven &
Hartford Railroad, Jan. 11, the position of Third Vice-President
was formally declared abolished, and Collin M. Ingersoll was ap-
pointed assistant to the President, with office at Park Square
Station, Boston.

Mr. W. H. Fry died in St. Louis last month. Mr. Fry was for
several years Superintendent of the car department of the N. Y.,
N. H. &H. R. R., but was better known through his service with
the Pullman Palace Car Company, with which he had been con-
nected before going to New Haven.

Mr. W. H. Bancroft, General Superintendent of the Mountain
Division of the Union Pacific, has become General Manager of
the Oregon Short Line & Utah Northern, which was sold under
foreclosure Jan. 9, and which will hereafter be operated with an
independent management.

Mr. Charles M. Heald, Receiver and General Manager of the
Detroit. Lansing & Northern, has been chosen President of the
reorganized company, which is to be known as the Detroit,

Grand Rapids & Western. Mr. E. V. R. Thayer has been chosen
Vice-President and Mr. Charles Merriam Secretary and
Treasurer.

Mr. H. Monkhouse has beeu appointed Superintendent of Ma-
chinery of the Chicago & Alton, with headquarters at Blooming-
ton, 111., in place of Mr. Jacob Job-inn, resigned. Mr. Monkhouse
has been with the Chi;is:o, Rock Island & Pacific since October,

1839, and since June, 1891, his bsen Assistant Superintendent of

Motive Power of the road.

Mr. W. R. Stirling, who resigned the position of First Vice-

President of the Illinois Steel Company last spring, in order to

take charge of the affairs of the Universal Construction Company
has now resigned the Presidency of that company, intending to

associate himself with another line of business. Before doing so,

however, Mr. Stirling intends to make a long-expected trip to

Europe.

Mr. H. B. Hodges has been appointed Purchasing Agent of the

Long Island Railroad in place of Mr. Geo. L. Hubbell, resigned.

Mr. Hodges will also have the additional duties and title of

Superintendent of Tests, and will arrange for and have general
supervision of the inspection and testing of supplies purchased,

as well as of tests in actual service, and will issue specifications

covering the material to be inspected.

Sir Joseph Hickson, formerly General Manager of the Grand
Trunk, died at Montreal, Que., Jan. 4, aged 66 years. He entered

railway service in England, and came to America in 1862, taking
a position with the Grand Trunk as Chief Accountant. Four
years later he was chosen Secretary and Treasurer, which posi-

tion he held until he was appointed General Manager in 1874. Ha
resigned the latter position Jan. 1, 1891.

Mr. F. L. Wauklyn, Works Manager in the Grand Trunk Rail-

way shops at Montreal, has resigned that position after fifteen

years in the service of that company, during thirteen and a half

of which he has been the manager of the shops. Mr. Wauklyn
has accepted the position of Manager of the Toronto Railway
Company, whioh has some eighty miles of electric railway run-
ning in and around the city of Toronto.
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Mr. Jacob Johann, Superintendent of Machinery of the Chicago

& Alton Railroad, has resigned. Mr. Johann has completed one-

half of a century of service in locomotive and car work, from
1*4? to 1897. and after this long period of activity he retires to

his home in Springfield, 111., where he will always be glad to

receive and entertain his friends. May he long be spared to meet
those friends and the many railroad men who honor him for his

ability and personal qualities.

The following changes in the mechanical department of the
Grand Trunk took effect Jan. 1: Eastern and Northern divisions-
Mr. Frank Joy is appointed Assistant Master Mechanic, Gorham,
N. H.. vice Mr. R. Patterson, transferred; Mr. W. Ball, Foreman,
Belleville, Ont., vice Mr. W. D. Ro'ob, promoted; Mr. W. Price,

Locomotive Foreman, Toronto, Ont.; Mr. J. McGrath, Foreman
Repair Shop, Toronto, Ont., vice Mr. W. Ball, transferred; Mr.
Bryce Stimson, Foreman, Gravenhurst, Ont., vice Mr. W. S.

Price, transferred. Western Division—Mr. Robert Patterson is

appointed General Foreman, Fort Gratiot, Mich., vice Mr. S.

Hiyward, transferred; Mr. S. Hayward, Locomotive and Tunnel
Foreman, Port Huron, Mich., vice Mr. Frank Joy, promoted.
Mr. W. D. Robb is appointed Master Mechanic on the Middle
Division, with headquarters at London, Ont., vice Mr. A. H.
Smith, resigned.

New Publications.

Proceedings of the Twenty-Seventh Annual Convention op
w
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r and Locomotive Painters' Association.
field at New York, September 9, 10 and 11, 1896. Published for
the association by the Railroad Car Journal, New York. Pages,
118; 6 by 9 inches.

This publication appears in its usual form and contains reports
and discussions on subjects of value to every railroad master
painter. Among the important subjects treated in this report are
the use of compressed air in burning off cars," the flatting of var-
nish on cars and locomotives, the advisability of painting locomo-
tive jackets: painting galvanized iron, the' "enamel process" of
painting coaches, painting of a locomotive, painting hot surfaces
of locomotives such as dome casings, boiler fronts, etc., the housing
of passenger cars, spontaneous combustion in the paint shop, etc.,
etc. This array of practical subjects are sufficient to indicate the
value of the proceedings to others besides the members of the
association.

%B
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SĤ 7™« LossoFHEADDirE to Friction of Water in
™f'v. yv T,rd™R Weston, C. E. D. Van Nostrand Com-pany, l\ew York. 170 pages 4.Y inches by 6& inches. $1.50.

The tables in this book are the result of 20 years of experience and
investigation by the author. Finding hydraulic formula- unfavor-
ably criticised, the author endeavored to prove then to his own
satisfaction and collected data from 520 experiments. A study of
this data convinced the author that the same formula would not
apply in all cases and that the data should be divided into three
classes, one embracing smooth-bore pipes such as brass and lead,
another in which the bore was as smooth as new cast-iron pipes]
while the third embraced pipes whose surfaces were in the condi-
tion of old cast-iron pipe whose interior was roughened by
corrosion. The result of his work was a new formula by the author
for smooth pipe, and the acceptance of the formulae of a French
engineer, the late Henry Darcy, as suitable for new cast-iron pipe.
A general formula for old cast-iron pipes was not found, but the
author gives a series of multipliers to be used in connection with
the tables for new cast-iron pipes which will give good approximate
results. The two formulae have been tested and tried and their
accuracy established, and upon these the tables in the book are
based. The tables for smooth pipe embrace diameters from }4
inch to 3 inches, and those for cast-iron pipe from
4 to 60 inches. Each table has six columus, the first giving the
mean velocity of water in feet per second: the second gives the
head in feet required to produce this velocity; third, discharge in
TT. S. gallons ner minute; fourth, the loss of head'in feed due to
friction per 100 feet; fifth, the discharge in TJ. S. gallons per 24
hours; sixth, the loss of head in feet due to the orifice of influx.
The tables are very complete, the advance from one rate of flow

to another being in small increments. The tables are also fully ex-
plained and examples of their application given, so that nothing
appears to have been omitted that would make the tables valuable
to those interested in hydraulics.

A Primer of the Calculus. By E. Sherman Gould, M. Am. Soc.C E. Van Nostrand Science Series, No. 112. D. Van Nostrand
Company, New York.

The word "calculus " in the title of this little book may lead many
to decide without further consideration that it is too deep for them.
We think, however, that such a conclusion would be too hasty, for

the author has dealt with the subject in a brief, simple and effec-

tive manner. Furthermore, he confines the work to the rudiments
of the science, and anyone willing to make a reasonable effort to

obtain a working knowledge of calculus can do so by a study of

this book. The author has little to say about the theory of calcu-

lus and that little is said after after the reader has gained con-
fidence in the value of the science through an insight into the re-

sults obtained from actual work. We advise anyone desiring to

take up the study of calculus to study this book.

Proceedings of the Fourth Annual Convention of the
National Railroad Master Blacksmiths' Association, 1896.
151 pages; 6 inches by 9 inches.

The convention of this society was held in Chicago Sept. 1, 2 and 3,

1896, and a vigorous discussion took piace on the papers presented.
The papers deal with many subjects of interest to the railroad

master blacksmith, such as forges and tuyeres, making of axles,

making and repairing locomotive springs, designs of furnaces,

ma King and repairing locomotive frames, gas furnaces, tool steel,

etc. In these days so much more attention is being given to rail-

road blacksmithing that this volume should be of value to every
master blacksmith and to some of their superior officers also. It

is well gotten up, but a good index to its eontents is needed.

Books Received.

Year Book of the TJ. S. Department of Agriculture for ]

Washington: Government Printing Office. 1896. 656 pages.

Trade Catalogues.

fin 1894 the Master Car-Builders' Association, for convenience in the
filing and preservation of pamphlets, catalogues, specifications, etc.,
adopted a number of standard sizes. These are given here in order that
the size of the publications of this kind, which are noticed under this
head, may be compared with the standards, and it may be known whether
they conform thereto.

It seems very desirable that alltrade catalogues published should con-
form to the standard sizes adopted by the Master Car-Builders' Association,
and therefore in noticing catalogues hereafter it will be stated in brackets
whether they are or are not of one of the standard sizes.]

Milling Machines. The Cincinnati Milling Machine Company,
L Cincinnati, O., December, 1896. 48 pages, 6 by 9 inches. (Standard

size.)

For many years this well-known firm has made the manufacture of

milling machines an exclusive specialty, and it has been its con-

stant purpose to make its machines excel in their particular line.

The catalogue before us illustrates the latest and most improved
designs by this company. The first 20 pages are devoted to plain

and universal milling machines of various sizes. In each design

the column, knee, saddle, table, overhanging arm (with which each
is provided), spindle and bearings, are all of great strength and
ample proportions for heavy work. In spindle power and strength

of feed it is claimed that these machines are unexcelled. The
column has a cylindrical brace between the two supports for the

overhanging arm, so that the latter is held in what is virtually oue
long bearing, the metal in which gives great rigidity to the upper
part of the machine. Braces are also furnished between the over-

hanging arm and knee and permit of heavy cutting. All the feeds

and adjustments are convenient to the operator. Ball bearings are

used on the table feed screw of the No. 3 machine, thus greatly

reducing the friction.

The table is provided with a quick return, handles at both ends,

and, in fact, nothing seems to be omitted that would add to the

convenience or speed of manipulation. The overhanging arm has

an adjustable bronze bushing, split in three places and fitted to a

taper hole so that all wear can be taken up concentrically. In the

universal machines a distinctive feature is the swiveling carriage

for the table. This not only adds to the appearance, but is of espe-

cial practical value when cutting spirals or any work requiring the

setting of the table at an angle. The swiveling carriage need not

be drawn out from the face of the column to the same extent as

when made square, permitting at the same time the use of a shorter

cutter arbor. Again, the swiveling carriage always has a large

bearing on slide on top of knee, no matter at what angle the table

is set. This permits further a most effective method for clamping
the swiveling' carriage to slide on knee. These points all add to
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the rigidity of the machiue. The index for

angles or spirals is placed on the outside of the
circular carriage where it may be conveniently
read. The graduations, being indexed on a
circle of large diameter, insure the greatest

accuracy. The table may be completely re-

volved through 360 degrees, and this same
feature allows spirals to be cut beyond 45 de-

grees. It is provided with oil channels and
pockets at both ends.

Among the attachments for milling ma-
chines illustrated, is a compact universal index-

ing and dividing head of excellent design,

plain indexing centers, rack cutting attach-

ments, an attachment for securing high speed
for light milling work, a vertical spindle ruill-

'ng attachment, cam cutting mechanism, a
rotary milling table, vises, arbors and mill-

ing dogs. This latter is of a form that pre-

vents the inaccuracies that arise in taper
work from the gaining and losing of spacing
due to the'' bent tail.of the ordinary dog. An
illustration of a universal cutter and tool

grinder completes the line of machines pre-
sented.

The presswork, engraving and paper are be-

yond criticism, and the whole forms a very

neat and artistic piece of catalogue work.

Dixon's Graphite Productions. Joseph
Dixon Crucible Company, Jersey City, N. J.,

56 pages, 6 inches by 9 inches. (Standard size.)

This interesting catalogue comes in a bright

cover, made so by highly colored views of the

company's works at Jersey City, its graphite

mills at Ticonderoga. N. Y., and its cedar mills

at Crystal River, Florida. Among the graphite

productions which are described in its pages
is lubricating graphite. The heavy and high

speed machinery of modern times has made the

question.of lubrication an important one. Our
readers hardly need to be told that pure flake

graphite has proved one of the most satisfactory

of lubricants under these modern conditions.

For engine cylinders it can be used dry or

mixed with a little water or oil. As a remedy for heated bear-

ings it is a great success. In locomotive works it has made
an excellent record—in the cylinders, Jsteam chests, air pumps,
on bearings, crank pins, etc. The company also make "graphited

lubricants," the basis of which is pure flake graphite, and to which

is added a good grease that serves the purpose of holding the

graphite and distributing it on the surface to be lubricated. These
lubricants are fully described in the pages of this catalogue.

Another production is a pipe-joint compound that is claimed to

be better than red lead aud cheaper also. Still another and very

important material into which graphite enters is Dixon's Silica-

graphite paint, which has an enviable record extending oyer

twenty-five years. Silica and graphite form the pigment, and the oil

is kettle-boiled linseed oil. Roofs and exposed metal surfaces

painted with this material have lasted 15 or 20 years without re-

painting. It has great covering qualities and is untouched by heat,

cold, dampness, salt air, alkalies or acids. A gallon ready mixed
for the brush will cover 600 square feet (one coat) of metal surface,

Among the other graphite productions listed in this catalogue,

we might mention graphite cycle preparations, electrotypinggraph-

ite, Dixon's famous crucibles, phosphorous chargers, founder's core

wash, plumbago facings, crucible clay and graphite mixture, belt

dressing, and last but not least, the widely known Dixon's Ameri-
can graphite pencils, which we have no hesitation in saying are the

best made. We advise our readers to write for one of these cata-

logues and learn in greater detail than we can give here the value
of these graphite productions.

The Richards Automatic Belt-Driven Air Compressor.

driven by cranks on a horizontal shaft above them. The belt pul-
leys are 56 inches in diameter and 8 inches face. The cylinders are
not compounded, because it is believed that the gain in the absence
of an intercooler is inappreciable. The inlet valves are vulcanite
disks and very light—less than an ounce each in weight. The de-
livery valves are of steel.

The normal position of the belt shipper is with the belt on the
driving pulley, and it is drawn into that position by springs. The
vertical diaphragm at the right of the shipper is piped to the air

reservoir, and when the pressure rises to a predetermined figure

the diaphragm overcomes the springs seen on each side of it, and in

its movement operates a slide valve in that part of the case seen
between the springs. This admits air to the second diaphragm
which is connected to the shipper, and which it operates against
the resistance of springs located in the base of the machine and at-

tached to the horizontal lever under the diaphragm. When the

pressure falls the vertical diaphragm moves the slide valve and
puts the horizontal diaphragm in connection with the atmosphere,
and then the springs in the base of the machine pull the shipper
over and the compressor starts again.

The compressor is from designs by Mr. Frank Richards, and pat-

ents have been applied for. It is made and sold by Mr. M. U. Ham-
meet, of Troy, N. Y. Three of these machines have been in success-

ful operation for months in the shops of the Lake Shore Road, and
another in the shops of the New York, Ontario & Western Road.

The Neafie Insulated Joint.

The Richards Automatic Belt-Driven Air Compressor.

The field for a belt-driven air compressor that shall be entirely

automatic and require no attention is so evident that we need not
enlarge upon it. For many shops of moderate size in which com-
pressed air is needed it furnishes the cheapest and best method of

getting the air. The machine here shown is entirely automatic. It

has two 10 by 10-inch cylinders, placed vertically, with their pistons

The Neafie Insulated Joint, shown in the accompanying illustra-

tions, is a truss plate or chair of iron or steel, bent with sides in-

clined upwardly. Upon this plate rest the ends of the two rails,

between which it is usual to place vulcanized fiber or a wooden
washer. The rails do not rest directly upon the truss plate, but

upon an insulating plate, seen in Fig. 3. Under this is a metal plate,

slightly thinner than the insulating plate, contiguous to the latter,

so as to transmit the concussion of car and locomotive wheels mov-
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Fig- 1-

Fig-2.

The Neafie Insulated Rail Joint-

Fig. 3

ing across the rail joint from the insulating to the metal plate and,
at the same time, preserve the insulation of the joint.

In addition to the above, there are wooden blocks and iron plates
to splice or bind the ends of the rails; these splice bars are secured
to the iron plate or chair by four vertical bolts, and when these are
screwed up the splice bars are brought to bear hard upon the in-

clined surfaces or side of the chair or truss plate, thus making im-
possible the spreading apart of the rails. The usual number of fish-

plate bolts and nuts are also used in securing the wooden blocks to
the rail. These joints are equipped with Kleman patent nut locks
and washers throughout, and in this way the loosening of nuts
upon bolts is prevented.
When the joint is thus put together it forms a perfectly insulated

one, as well as giving strength and support to the ends of the rails.

Regarding the life of the joints, it is stated that they have been
in continous use on several of our great railroad systems for upward
of two years, and reports show that they are still in first-class con?
dition, and the cost of maintenance has been little or nothing.
The manufacturers are thelAllisonjManufacturing Company, which

has just completed arrangements for the sole manufacture of this
joint in the United States, and Mr. J S. Brewer, 1030 Monadnock
Block, Chicago, has been appointed its representative for the
State of Illinois and Milwaukee. The joints have been largely used
on the Delaware, Lackawanna & Western Railroad and Pennsyl-
vania Railroad for upward of two years, with most satisfactory
results, and are on trial on many of the other roads, such as the
Lehigh Valley; Chicago, Burlington & Quincy; Chicago, Rock
Island & Pacific, and Chicago and Northern Pacific.

The Progress in the Manufacture of Iron and Steel in
America and the Relations of the Engineer To It.*

BY JOHN FRITZ, BETHLEHEM, PA.

"(Continued from page 30.)

My father being a millwright and machinist, as well as a small
farmer, did all the important repairs for all the mills ; in this shop
consequently I spent all the spare time I could get off the farm,
and it was a rare treat for me to get there. The tools consisted of
two small lathes for turning iron and one for turning wood; all
of them had wooden "shears" or beds. There was
also a machine for cutting light gears, which to me
was a great curiosity; there were several vises, and quite a number
of small tools : one thi>y called a " doctor," which was used to cor-
rect " drunken threads," as all screws of any importance were cut
with the chaser. A few years later I frequently wished I had one
of them to straighten up some crooked threads that I would unfor-
tunately get on my hands.
In 1838 I went to learn my trade. In the machine shop there

were about the same number and character of lathes as in the
shop mentioned, but they were larger, one of them being a double-
ender, for the purpose of boring out wheels that were too large to

swing over the shears. There was also a drill
press, made out of a lathe-head casting, bolted
against a 13 by 12 inch wooden post; it was not a
very sightly machine, but it did good work for
the time. The shop made small brass castings,
built small boilers and small'engines, and did
all kinds of country maohine and blacksmith
work; made our own patterns, without any
drawings. It was from this shop that I was sent
out from time to time to do some repair* at the
small charcoal furnaces, forges and mills. The
rough training I had at this primitive shop
proved of great value to me in after life.
In 1854 I went to the Cambria Iron Works at

Johnstown, and well knowing the importance of
having good tools for the completion and perfec-
tion of such a plant as that was intended to be, I
earnestly urged the company to get some of the
best tools that were built, which they consented
to, and at the same time had some special lathes
built, and made much heavier than any that
had been previously designed. This was the
commencement of a better class of tools about
an iron works, and facilitated the great im-
provements which soon after took place. But
this is over 40 years ago, and what was a good
tool at that time is a very indifferent one to-day,
as the machine-shop equipments have fully kept
pace with the times. The builders have not only
perfected the machines in general use, by mak-
ing them heavier, more powerful and more
convenient, but they are building special tools
for almost all manner of purposes, which greatly
facilitates, perfects and cheapens the work, and
renders it possible to get parts of a machine
made in different shops, and have them all fit

I together as though they had all been made in
' one place.

I look baCK to my early days in the shop,
now nearly sixty years ago, and call to ray mind
the equipments of the shop in the way of tools
which I have already described, and compare

the facilities for making drawings of to-day with those at that
time, when the complete outfit consisted of a board, a carpen-
ter's square, a pair of compasses, a bevel, a lead pencil, ana a
piece of chalk, and a jack plane to prepare the board for another
drawing. After at time we adopted the plan of making models in
skeleton, full size, especially when any motion was to be worked
out, and also made, when it was possible, all the drawings full
size; when too large to admit of this, would make Important sec-
tions full size, and this practice I am not ashamed to follow at the
present time, as it has many advantages.
The small shop tools for a lathe consisted of a hook tool with a

sharp tit on the bottom to hold it on the rest (which was made of
soft wrought iron) ; the tool was made out of a steel bar about 3^by
% inch, generally put in a wooden stock some 2)4 inches in diameter,
with a handle on the lower side, as you see on the wall. In addition
to the tool just described, there was a finishing tool made in the
shape of a spike-head, cutting edge on both sides, one to do the
cutting or finishing, and the other to keep it in position on the
rest; it also has a wooden handle, but of different construction
from the handle of the hook tool, as It was held against the
shoulder instead of under the arm ; next was a chaser, and last,

as usual, was the "doctor," to cure in a measure "drunken threads,"
which frequently occurred. The small tools consisted of a pair of
outside and an an inside pair of calipers, a file and a steel straight-
edge (home-made), 12 inches long, and was divided into inches,

li inch, % inch, % inch, i*6 inch , and one of the inches was di-
vided into 32nds, and was used for measuring, as well as for a
straight-edge.
Now let us for a moment note the equipments of a modern ma-

chine shop for comparison. First, they have a great drawing room,
and a good corps of men well skilled in their art, and are equipped
with everything that is essential for producing work correctly and
quickly, with blue prints by the score. The machine shop of to-

day is a marvel in completeness of equipments for doing work cor-
rectly and with rapidity, having special small tools for all purposes.
The accuracy with which their round gages are fitted up is such
that a machinist of fifty years ago could not possibly realizp how it

could be done. Suppose you could have in his presence separated
a 1-inch gage, and held the plug in jour hand for a few moments,
without calling his attention to it; then hand it back and request
him to put it in its place again, and find he could not get them to-
gether, he would think there were some old-time witches about.
The latter part of the present century is remarkable for the

success attained in designing and perfecting instruments and
methods for correcting the old and imperfect system of former
years. The invention and construction of instruments of pre-
cision and the methods of their calibration and adjustments, which
enable measurements to be taken within one ten-thousandth of an
inch ; machines for measuring tapers, which enable the mechanic
to fit taper work with almost the same perfection and facility as
parallel work or refinement of practice peculiar to modern times,
and of which a mechanic of 50 years ago could have no concep-
tion, either of their possibility or practical value.

The great improvement which has taken place in the manufac-
ture of steel, both in quality and quantity, and its general adoption
in machine building ; the asing of steel higher in carbon, the intro-
duction of nickel, and the treatment by oil tempering, have ren-
dered the tools I have already referred to, practically useless for a
very large part of the work that is now being done; consequently
new tools are required that are much heavier and more powerful
than any that had been built up to this time.
The Bethlehem Iron Company has 4 lathes in use, all of the
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same pattern; lot them is used for what is called a cuttingoff
lathe, and frequently employs 12 tools, 6 on each side, made out of

the best steel that can be had, size 1 inch by 6 inches, and are forced
to cut all they will stand. These lathes have bad work in them
weighing over 1110,000 pounds. They have planers that have fin-

ished castings that each weighed 165 tons, and the finishing of

of nickel-steel armor plate requires tools of great power and special
design.
The workmanship on the cranks and shafting has to be of the

highest order, consequently the machines on which they are fin-

ished have to be massive and of great power, and fitted up in the
best possible manner; the journals of the shaft must be round and
perfectly parallel, and the flanges must be true with the axis or
body of the shaft, and the parts generally have to be interchange-
able, the flanges being plain on the face, relying entirely on the
bolts in the flanges to keep true to each other. This requires hand-
work of a very fine order. Shafts 18 or 20 inches diameter, 60 or
70 feet or more in length, all bolted solidly together, laying in Vs.
can be turned easily by one man with a lever of 36 inches in length;
this proves the high character of the work.
In speaking the manufactured products of iron and steel. I

shall take up first the subject of forgings made of iron. These
weie originally made out of faggots (bundles of iron bars) heated in

a reverberatory furnace, and welded and shaped under a hammer
which was generally too light; the force of the blow did not reach
the center, and the result was that forgings of any considerable
size were unsound in the middle. This occurred to such an extent
that, in my early connection with machinery, I discarded forged
shafts entirely and substituted cast iron melted in an air furnace,
and continued to use it. with one single exception, until we learned
how to make, heat, forge and treat steel in such a manner as to
practically get it solid and free from internal strains, and was
ready to recommend it as the proper material for shafts and mis-
cellaneous forgings.

I have known the early wrought-iron shafts to fail and be re-
placed by cast iron, which, never gave any trouble, and a
practical person giving the subject any serious consideration will
seeat once why a cast-iron shaft should be better, and safer than
wrought iron, as they were made.

In the first place, you can, by the use of the proper kind of pig
iron, intelligently melted in an air furnace, get a tensile strength
of 32,000 pounds per square inch, and, with a proper sink-head you
can get practically a solid casting, and I might add homogeneous
and close in the grain ; while, asl have already stated, the forged
shaft will, in all probability, be unsound in the center and coarse
in the grain, and its tensile strength will be little if any greater
than cast iron.

I shall now refer to the single exception which I have alluded to,
believing a brief description of the shafts, and give the reason why
I used wrought iron and steel in place of cast iron, which had
served me so well for a period of nearly fifty years will be inter
esting and instructive to you all. First, the reason for using
wrought iron and steel in place of cast iron was, I wanted .

three-throw crank for a three-cylinder engine, and had to use
a built-up crank; at that time a solid forged crank of such
dimensions as was needed could not have been made in this coun-
try. The stroke of the engine being short, reduced the distance
from center of shaft to the center of crank pin to such an extent
that I was compelled to reduce the diameter of the shafts
to the smallest size consistent with safety in order to get
sufficient metal between the holes in the crank to give the required
strength. Steel at thait time being more expensive than
wrought iron, it was economy to use iron when it would
answer the purpose. I concluded to use steel for the main
shaft and the first crank pin, and the others wrought iron.
The iron shafts and crank pins were from, what I considered at
that time, the best forge plant in the country. Having had some
previous experience in a small way with boi'u metals, and the re-
sults not being altogether lovely, I thought, it prudent to see in
what condition the metal in the center of these forgings was. In
order to show this, a hole about 4 inches in diameter was bored
through the center of them all, seven in number, and all were un-
sound in the center; in the iron the imperfections ran longitudi-
nally, and the four-inch hole practically cleaned them out. The steel
shaft, which was about 14 inches in diameter and some 12 feet in
length, proved unsound in the 4-inch hole, and showed serious im-
perfections in the form of large cracks or openings running, as it

were eircumferentially on the inside of the shaft ; the hole was en-
larged to about six and one-half inches in diameter, and some
of the imperfections were still visible. The position of the shaft
was such when in use that, should it give way, it
would not be likely to do any serious damage ; so" we
concluded to use it. When the hole was bored through
the steel crank pin it showed so badly that we split it in two
lengthwise. It was full of cracks, some of them extending almost
to the outer edge. Its condition was frightful to a person who was
contemplating the building of a large plant for the purpose of mak-
ing steel forgings, as I was at that time. Myexpprience in making
steel, in heating, rolling and forging, had already convinced me
that it would require great skill, and still greater care, to prevent
imperfections in the interior of steel forgings, yet I was not pre-
pared to witness anything approaching the condition which the
splitting of this forging revealed. The chemical analvsis, as 1 re-
member, was fairly good. There had been some blow"holes in the
Ingot, as thereare in too many of them. To my mind the trouble
was almost entirely due to two causes; first, the ingot had been
put into a hot furnace and heated up too rapidly, pulling the center
apart, causing internal ruptures; secondly, by being forged under
a light hammer, in all probability using steam on top of piston,
whichgives a quick stroke and does not give the metal time to flow
or the force of it to reach the center of the ingot, consequently
elongating the outside more rapidly than the interior, and the Im-
portations, whatever they may be, are always the weaker parts and
the effect of the blow on the outside elongates tbem, as it were,

by pulling them apart more rapidly than the sound outside of

the ingot; consequently the imperfections were greatly augmented.
Mr. W. F. Durfee, in a paper read before the Franklin Institute

on the 'Conditions which Cause Wrought Iron to be Fibrous and
Steel Low in Carbon to be Crystalline"—and a most admirable
paper it is, and one which every maker and user of steel should
read and study, in regard to unsound ingots—says :

" It is a

common opinion that one of the reasons why steel forgings are often

found hollow in the interior is the failure to work them under
a sufficiently heavy hammer, but no hammer, not even the ham-
mer of Thor, can do no more than aggravate the evil of internal

ruptures of ingots in steel." This is well said, and is a truth

that cannot be gainsaid. It was due to imperfect or un-

sound ingots, lack of knowledge in heating, in forging, and
also the wart of proper skill to treat the forgings

properlv, after thev were made, that caused so many failures in

the early davs of its manufacture, which made many people think

and believe that there was some mysterious uncertainty in the

metal and discard its use altogether ; and to some extent this im-

pression is still in existence, for, to my surprise, only a short time

since quite a prominent engineer said to me that he was still using

wrought-iron shafts on account of the uncertainty of steel forg-

ings. To those persons who were using steel low in carbon, for

various Durposes. I urged the use of a higher grade of steel, well

knowing it would answer their purpose better; I was answered
bv the saving that it required too high a grade of skill to utilize

it; they must have a material that any one could handle; conse-

quently the steel was ao low in carbon that it was no better than

iron, and in many instances not as good. My own early experi-

ence having fully convinced me that nearly all the failures were
due to the use of improper kind and grade of steel, being too low

in carbon, and in most instances so high in phosphorus and
sulphur that nothing but failure could be expected, yet it was
useless to attempt to convince many that a higher-carbon steel of

proper analysis would answer their purpose. They said no

;

we are going back to iron ; we know what that is, and we
can trust it. I was told that a machinist had let a locomotive

crank pin fall off his shoulder on the shop floor and it broke

in two pieces, and I could readily imagine that a condi-

tion could exist that would render it liable to break from the most

trifling cause. I also was told that in pinching a locomotive back

and forth in the shop, in order to set the valves, that a steel crank

pin was broken and manv other mvsterious cases, as the laymen

called them, were reported. At all events, the general condition ot

steel forgings was such that it was not safe to use them where loss

of life might result from failure. I have already alluded to phos-

phorus and sulphur as most deleterious elements in steel. Ihere

are however, still some people who contend that its presence to an

extent not in excess of twelve one-bundredths (.121 will do no barm
in low steel, and I have been told quite recently that a person who
posed as a mechanical engineer, and a steel maker, endorsed that

position; and he may be both, but I will take this occasion to puu

myself on record by saying that I have no use for it in any share or

form whatever; by keeping it low you can increase the carbon,

which is in the right direction for good steel.

Having shown you something of the character of steel in its

early days, and its failures, and the disrepute into which it fell, let

us suppose the mechanical engineers, who at that time were tne

men who had charge of the practical part of the steel business

would have sa'd that steel was no good, and dropped it, and saia

we will go back to the old concrete of metal and cinder again—then

where would we have been today; but they did nothing ot

the kind, and let me tell vou the mechanical engineer of that day

was not made of that kind of material, for the engineers who, in

face of the prejudices of a continent, advocated the substitution

of steel for iron were men who regarded obstacles and prejudices

as things which were made to be conquered. He took off his coat,

called to his aid that all important adjunct to steel-makers, the

chemist, and then went to work as he had done many times betore

when things looked equally discouraging, and produced tne

erandest material for construction purposes that the worm nas

ever known, and which will enable engineers to solve great con-

structive problems, that, but for the improvements in the art ot

steel making, could not have been accomplished.
_

Now after all the labor, anxiety, vexations and disappointments

that have been suffered, and in the face of the final success, arewe

to be told that it cannot be used, because it requires too much sKili

and careful treatment in both forge and shop I I sincerely hope

and believe that we are not. But there is another all important

feature on this suhject, and that is the practical knowledge whicu

is necessary in order to select the proper quality of steel to^be usea

1 sa\ proper quaiiLj m aitci iui ro,,.wu^ K— ,.„~-~, - —

mean steel alone low in phosphorus and sulphur (for all steels

should be low in both these obnoxious elements), but what 1 mean

is the proper amount of carbon to suit the physical conditions which

it will be called upon to endure, and in this experience must be our

guide Fortunatelv. much experience has already been obtainea,

so that there oueht to be hut little excuse for mistakes and failures.

It is not the obipct of this paper to enumerate the various pur-

poses which 'teel should he used for, or to indicate the proper

amount or grade of carbon to suit the various and changeable con-

ditions that it will be subjected to. but simply to call your atten-

tion to the importance of proper selection.

I will now speak briefly of the subject of forging hollow steel

shafts as none other should be used. If not large enough in

diameterto forge hollow, let them be bored out and properlv an-

nealed Next I will call vour particular attention to the all-im-

portant matter of the system to be adopted. While I was contem-

plating the design of a forging plant for making both,liehtand

heavyforgings, fortunately I met Lieutenant Jaques U. fe. P>., wno

was secretary of the American Gun Foundry Board, and had just
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returned from abroad, where the Board had been inspecting the
naval armaments of Europe, and had also investigated the various
systems of forging gun material, and he was so highly impressed
with the VThitworth hydraulic system of forging that he made ar-
rangements with Sir" Joseph Whitworth & Company, Limited,
of .Manchester, England, for the machinery for a complete
forging plant, to be erected in any place in the United States
and by any parties that he might desire to make arrange-
ments with. Shortly after Lieutenant Jaques' return he visited
Bethlehem, and told me what he had seen done in the way of hol-

low forging. I was so impressed with his account that I at once
advised the Bethlehem Iron Company to make arrangements for
the machinery for a complete plant, which, after a time, they con-
cluded to do, and through Lieutenant Jaques acontract wasentered
into with Sir Joseph Whitworth & Company, Limited, for the ma-
chinery for a complete forging plant. It is to Sir Joseph Whit-
worth and his able superintendent, Mr. M. Gledbill, that the world
is indebted for the most perfect svstem for forging that has ever
been devised, and to Lieutenant Jaques the credit islargely due for
its introduction into this country. Iu connection with the forging
plant was included a hydraulic compression plant, under which the
fluid steel is compressed during its solidification, which practically
prevents cracks, piping and blow-holes, and greatly reduces segrega-
tion, which are vital considerations in the manufacture of steel
ingots. An imperfect ingotcaused by piping or cracks should be con-
demned to remelting.

{To be Continued.)

The Ingersoll-Sergeant "Triple'' Air Compressor.

The accompanying engraving illustrates one of the latest designs

of steam-actuated air compressors by the Ingersoll-Sergeant Drill

Company of New York. It is called a triple type air compressor,

not because the compression is in three stages, but because there

are three cranks. By this arrangement dead points are avoided
and the machine will start promptly in any position ; furthermore
the angles between the crank driving the air pistons and those

connected to the steam pistons, is such that the greatest rotative

effect is obtained when the resistance in the air cylinder is at a
maximum. This is the very reverse of the conditions existing in

the ordinary straight line compressor. The absence of dead points

and the nicer adjustment of work to resistance throughout each

Ingersoll-Sergent Triple Air Compressor.

revolution also make it possible to govern the compressor auto-
matically, making it slow down or even stop as the consumption of
air decreases, and to start again when the air pressure falls.
The air cylinders are compounded and are placed tandem, in the

center of the machine, connecting to a crank between the fly-
wheels, these cylinders are 12J£ and 7}{ inches in diameter and 9
inches stroke. There are two steam cylinders, each 7 inches in
diameter and 9 inches stroke, placed on each side of the air cylin-
ders and driving the main shaft by cranks 90 degrees from each
other, and 135 degrees from the air compressing crank. The steam
distribution is by means of plain slide valves.
The compressor isjbuilt to deliver air at 75 pounds' gage pressure,

using steam at 90 pounds' pressure, and to run at 150 revolutions, at
which speed it will compress 175 cubic feet of free air per minute.
The proportions of the air cylinders may be varied for other deliv-
ery pressures that may be desired, and if so ordered the steam
cylinders may be compounded. The air cylinders and cylinder
heads are water jacketed, and an intercooler is used. The piston
inlet valve employed so extensively by this firm is used on this
compressor.
The machine is self-contained and very compact, and the work-

manship is up to the high standard of this company.

Relative Wear of Copper and Zinc Alloys.

Engineerintj says that some experiments %vere recently made in

France on the resistance of alloys of copper and zinc to wear.

The method followed was to construct rectangular prisms of the

samples to be examined, and press it by means of a definite load

against a lapidary's wheel fed with " three-minute" emery mixed
with oil. The amount removed by the grinding action was then

ascertained by finding the weight lost by the sample. The usual

routine was to take three samples of the metal to be tested and
one of soft copper, each specimen measuring 5 millimeters square

by 8 millimeters high. The four were then fixed to the bottom
of loaded rods placed vertically over the wheel, so that the center

of each specimen lay on a circle of 11 centimeters radius. The
wheel was then run for two periods of 10 minutes each at a speed

of 800 to 1,000 turns per minute. Taking copper as standard, the

following results were obtained for the copper-zinc alloys

:

age of zinc.
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up of steel plate, and are usually fastened to the side sills by

means of U bolts passing around the pocket, with the nuts on the

inside of the sill ; the stakes are usually about 3 by 4 inches at

the pocket, tapering down slightly to the top.

The dimensions of most of the flat cars in use approach closely

to those of the floor frame which has been shown, viz., about 34

feet over end sills. 8 to 9 feet wide and the floor about 4 feet above

the rail. For carrying some certain kinds of freight, however,

special cars other than these sizes have been built, and there are

flat cars of from 40 to 60 feetlong, built specially to carry street

cars, and others of large capacity, from 60 to 150,000 pounds, for

carrying boilers, coils of cable and other specially large and heavy

freight. Very often these large cars are built with a specially

low floor and in some cases the draft gear has to be placed be-

tween the sills, instead of below them, necessitating a deep end-

sill with a hole cut through it for the drawbar, or it has to be

placed entirely on top of the floor.

Cars of larger than the usual capacity cannot be carried on the

ordinary trucks and they must therefore have special ones or

more than the usual number. The axles are sometimes increased

in size, so that four of them will carry the weight, but as this

makes an odd size of axle, differing from the present M. C. B.

standards, it is preferable perhaps to increase the number of

axles in each truck, and havejthem a standard size, and this is done

in some cases, trucks being built with three pair of wheels in

each. Another construction is to havetwo standard trueksunder

each end of the car, connected by an auxiliary frame work resting

on the center of each of the two trucks, and the center plate of the

car resting on the intermediate frame at its center. Side bearings

are provided for both trucks as well as for the intermediate

frame.

For transporting long timber logs, bridge trusses and other long

material, it is often necessary, in the absence of special long cars,

to use more than one flat car, and in loading them provision must

be made to allow the cars to pass around curves easily, which is

usually done by supporting the material on blocks at its two ends,

without touching the floor at any other point, allowing it to

oscillate around the points of support without putting; any side

strains on the drawbars connecting the cars.

When the load extends over from one car to another there is

liability of severe accidents, should the coupling between the two
cars give away, and it is customary in such cases to take

the precaution to pass a heavy chain from the bolster of one

to that of the other car, or safety chains are sometimes provided

on these cars when considerable long material is regularly

carried.

When such long material is loaded on flat cars, it is often nec-

essary to remove the vertical brake shaft at the end of the car,

and on roads on which such loads are a common thing, the

brake shaft is often arranged to drop out of the way, without re-

moving it from the car, or even disconnecting it from the chain ;

other roads again have the brake shaft on the side, and on some
roads the shaft is done away with entirely, and the brake chain
is carried upward around a pulley, and has a ring at its top which
is pulled upward to set the brakes and which prevents the chain
from dropping down too far when not in use.

On account of not having a superstructure to strengthen the
frame, a flat car is perhaps the least adapted to being built longer
than the ordinary length of cars, and most of the long flat cars
which have been built recently have the frame made of metal.
Channel bars and I-beams of either iron of steel are used in some
instances for sills and crossties and sometimes also for body bol-

sters. In other cases the side-sills are made of plate iron, deeper
at the center than at the ends, and reinforced by angle irons
riveted on.

One of the difficulties experienced with cars with metal sills, is

the inconvenience of fastening the floor, %vhich is usually made of
wood, a common way being to bolt a piece of timber to the Bide
of the iron sills to which the floor is nailed, which, of course, adds
considerable to the weight of the car.

Another construction which does away with the wooden floor,

consists of plates of steel, bent in the shape of channels, riveted

together so that the flat part of the channels forms the floor, the

flanges standing vertically and acting as sills.

As yet, no very large number of metal cars are in use, and even
these may be said to be in the experimental stage; further devel-

opements in this line are looked forward to with much interest.

GONDOLA CAKS.

Gondola cars are used for carrying material which is not in-

jured by exposure to the weather, but which requires an enclosure

to hold it, and as more coal perhaps is carried in these cars than
any other material they are often called coal cars.

A gondola car can best be described as being a flat car with a
box permanently fastened on top of the floor, but without any
cover or roof, and usually provided with some means of unload-
ng the materia^withoutjuaving) to throw it over the top of the
box.

The size of the box varies more or lass, together with the length
and width of the cars, the usual height being from 3 to 4 feet for

the floor frame which has been shown. The sides and ends of the
box are made of about 3-inch material, white, Norway or yellow
pine being used, according to circumstances. The height of the
box is made up of several plank, usually from 9 to 12 inches wide,
the side plank having keys of cast iron inserted in the joints at

several points in their length to give vertical stiffness to the sides.

The plank are fastened to stakes set in stake pockets on the side

sills and the sides are held down to the floor by strap bolts bolted

to the plank, with the ends passing down through the side sills,

with nuts on the bottom. The ends of the box are sometimes also

supported by stakes and are then fastened to the sides by means
of core bands, inside and out, bolted to both sides and ends. The
top of the box is protected by straps of flat iron secured by lag
screws.

As gondola cars are generally loaded from the top and some-
times also unloaded that way, it is not desirable to have anything
passing across the box which might interfere, and it is therefore
customary to have the sides depend for their strength only on the
stiffness of the material in them, reinforced by the side stakes to

which they are fastened, without being connected from side to

side other than at the ends. The stakes near the center are some-
times arranged so that two of them are located over the crosstie

timbers and extend down to the bottom of these, thereby giving
them a longer bearing and making them better able to resist the
pressure on the sides. Sometimes, also, the distance between the
stakes, near the center, is decreased, for the same object.

Another method of strengthening the sides of gondola cars,

which, however, seems to have been abandoned in recently built

cars, is that of trussing them, the truss rods passing through the
upper planks near their ends, with posts under the rods on the
outside of the car, near the center, and nuts bearing on washers
against the ends of the box.

The ends of the box on gondola cars are either fixed, as a sta-
tionary part of it, or are movable ; for the latter purpose the
usual method is to have the end plank fastened together to make
one door, which is hinged at the bottom, so that it can be dropped
down on the floor of the car inside of the box, allowing the load
to be passed through the open end thus formed.
Another method is that of having the end arranged in guides

on the sides of the car, so that it can be lifted up nearly to the
top of the box, stops on the bottom preventing it from being
pulled out of the guides. This arrangement is used on some
cars in the coal trade in connection with a machine by which
the entire car is unloaded through the open end by being ele-
vated at the other end. The box on gondola cars usually
does not extend to the outside of the end sills, but stops a foot or
so inside of it to provide a foothold for trainmen while using the
brakes; steps usually made of flat iron in U shape and handholds
on the side of the box are provided for assisting to mount the
platform. When the box is over four feet high steps should be
provided on the ends to assist the trainmen to reach the top of it.

Gondola cars are generally arranged with doors in the floor,

through which material in bulk form can be unloaded, and there
are a number of different arrangements of these doors in exten-
sive use. The simplest is perhaps the so-called drop bottom, in
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which usually two openings are made in the floor at the center

of the car, each extending in width from the center sill to the

outside intermediate sill, the leDgth being limited by two headers

placed across this opening about 5 feet apart, these headers being

mortised to take the ends of the short inside intermediate sills

when these are used. The bottoms of the sills and headers are

in one plane, and the doois when closed are held up against the

opening thus formed. These doors are double, and each is made
of two or three planks held together by straps of iron, which ter-

minate in an eye forming part of a hinge, the other part, usually

two eyebolts or straps of iron ending in eyes, being fastened to

the headers.

The plank usually extends across both openings in the floor, a

narrow piece of flooring being placed over the center sills and the

space between them, forming a convenient place for trainmen to

pass over on when the car is empty. The drop doors are occasion-

ally placed so as to open longitudinally with the car instead of

transversely. The doors are held in place and also drawn up

into place by means of chains, fastened to them by eye-bolts, the

other-ends being secured to a shaft of round iron passing across

the car at its center and resting on cast-iron pieces placed on the

floor. This shaft terminates at one end in a square, over which

is placed a ratchet wheel, the square projecting far enough

through this to enable it to be turned by means of a wrench. A
pawl, engaging the ratchet wheel made usually of a bar

of square iron hung at one end and a dog of eccen-

tric shape for holding the pawl in place when the doors

are vp, are also provided and are generally fastened to a plate of

iron on the side of the box ; the other end of the winding shaft

projects through the side of the box, and holds a pin and washer

to prevent the shaft from moving endwise.

Although winding shafts like that described have used almost

exclusively for dropdoors ever since these have been in exist-

ence, there are quite a number of objections to them, one of the

principal ones being that the shaft becomes bent by pieces of

material striking them when the car is being loaded, which
makes them work hard and wind the chains up unevenly ; an-

other objection is that the chain will sometimes wind up on itself,

also causing uneven raising of the doors ; and another is that the

chains are very liable to break, dumping the load upon the road ;

this latter trouble is sometimes also caused by the pawl on the

ratchet wheel becoming disengaged. A number of designs have

been introduced whose object is to do away with some of the ob-

jections mentioned, and a few of these will be described.

One of the earlier methods to do away with the chain is that of

holding the doors up by means of a rod terminating at its bottom
end in a tee which when placed across the opening between the

doors will hold them up, but when turned one-quarter way
around it allows them to drop; the doors have to be raised to their

place by lifting them up from the bottom. This is one objection

to this device, and another is that a piece of timber has to be
ulaced across the box at the top to hold the upper end of the rod,

which is provided with a means of locking it in plaie and termi-

nates in a square for a wrench to turn it.

Several other devices have a chain and shaft for raising the

ihe doors, but the shaft is not exposed where material can drop
on it and is provided with worm wheels for the chain, which pre-

vents the latter from winding on itself; the doors, when in place,

are held up independently of the chains by means of latches which
are forced out by springs or weighted levers, and which are drawn
back, when the doors are to be dropped by means of cams or
levers attached to another shaft. Awheel is sometimes attached
to the winding shaft and the ratchet and pawl are omitted, in

order to prevent the doors from being partly closed and left in

that position. An innovation which has been introduced in con-
nection with the device just mentioned is that of having the drop-
doors close flush with the top of the floor, doing away with the
pockets which would remain full of the material with which car
is loaded, when being unloaded through the end by being in-

clined, as has been referred to.

Other designs use a combination of rods and levers to raise the
doors and hold them in place, which, while doing away with

chains, introduce other objectionable features, and it might be

said that as yet no entirely satisfactory method has been devised

for raising and holding up the dropdoors of gondola cars.

While dropdoors in the floor afford a means of unloading cars

through the bottom, there is, nevertheless, considerable labor at-

tached to this performance, as but little of the load will run out

of the door openings and all that which does not lie immediately
at these opening must be brought there by artificial means. To
overcome this point, the bottoms of gondola cars are sometimes
made to incline toward the door openings, the amount of the

slope being dependent on the height of the box, the depth of hop-

per permissible, and on other details of the car. A car on which
the entire bottom slopes does not answer very we'll to load

anything but material in bulk from, and the bottom of

hopper cars is, therefore, often made so that only part

of it slopes, the ends of the floor being left as in other

cars, on which material can be placed and long material can be

loaded to cover the entire hopper. This, however, introduces

the objection again of having to use a shovel to some extent to

unload the car. On roads, however, which have an extensive

trade in bulk material, such as coal, where the labor saved in un-

loading offsets the loss incuired in hauling the empty car back

to be re-loaded, it is becoming the practice now to build gondola

cars with the entire floor on a slope, which allows all the lading

to run out of the door openings without any manual assistance

other than opening the doors.

In order to get sufficient slope to the hopper, it is necessary to

extend it below the line of the sills, and the center sills are

usually carried through the hoppers, being covered over by short

pieces of flooring; this space included by the center sills often

serves to carry the brake connection from one end of the car to

the other.

Hoppers usually also slope slightly at the sides, in order to re-

duce the width of the doors to the space between the rails; to get

as great a slope as possible on the ends, two openings are some-
times provided, separated as far as the trucks will allow, and the

part between them is also made to slope from the center of the

car each way to the openings.

The dropdoors of most hopper cars close in a horizontal posi-

tion, but recently some have been built in which the doors, when
closed, stand at about a right angle with the slope of the hopper,

thus making a slight angle to the vertical: they are hinged at the

top and are worked by means of rods and levers, forming a

toggle joint.

To unload gondola cars through the dropdoors, they must be

placed on elevated trestles having openings between the rails

through which the load can fall. This is not always desirable or

possible, and there are other cases where it is desirable to have
the load dumped on the ground on the side of the car. For this

purpose side dump-cars have been devised. These consist of a

box similar to that of the gondola car, but the lower part of the

sides is movable and is hinged to the upper part, and is divided

into a number of parts or doors, which when closed slope toward
the car, and when released fall to a vertical position. The floor

is elevated at the longitudinal center, and slopes down to meet the

bottom of the doors. The latter are held in place, when closed,

by chains winding on worm-wheels on a square shaft running
through the center of the car, the other end of the chain being

fastened to a link which connects it to the door, these links

working in slots in partitions which divide the length of the car

into as many spaces as there are doors. The shaft is turned by

means of a ratchet-wheel on the end, situated over the platform

formed by the projecting end sill, a pawl attached to a lever

being used to turn the wheel.

A number of ore-cars are used on several roads, built similarly

to the last-described cars, having a capacity of 80,000 pounds,

using three trucks, the middle one being placed at the center of

the car without any center-plate or pin, the body of the car rest-

ing on rollers which allow the necessary adjustment on curves, the

two end tracks being arranged with center-plates in the usual

manner,
(To be Continued.)
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Notes by the Way.

The present depressed condition of railroad business makes the

gathering of notes and information a difficult and a somewhat
depressing task, tor this reason it is to be feared that rather a
somber tcne will pervade tie report of a recent hasty journey
which was made from the Metropolis to St. Louis. Other in

terests and not those which usually induce an editor to travel

led to the journey, so no special effort was made to collec

information, other than that of merely calling on railroad officers

in a very casual way, and thus consuming some of their valuable

time in what may be called professional gossip, relating to what
they are doing and expect to undertake.

In Baltimore, Mr. Harvey Middleton, the General Superinten-

dent of Motive Power of the Baltimore & Ohio Railroad, had just

returned from making a test of one of his new ten-wheeled

passenger engines, which was very satisfactory, and be then felt

assured that they were an undoubted success. Having been

absent for some time, there was not much oppoitunity for talk

or gossip. His frame of mind was, however, somewhat more
cheerful than that of most railroad men at this time, which was
perhaps partly due to the fact that the Baltimore & Ohio being

in the hands of a receiver, imposes no responsibility on its em-
ployees to pay dividends, and many other obligations may be

staved off to what may be called a future by and by. Various

improvements are contemplated, among them a new erectiug

shop at Mount Clair shops in Baltimore, with longitudinal tracks

and travelling [cranes of the most modern design and plan. A
large order for freight cars is pending and the management is

hopeful of improvement in business and renewal of prosperity.

May they not be disappointed, will be the ejaculation of all who
hear of it, especially the stockholders.

From Baltimore to Altoona is but a few steps—that is, you step

into the car at the one place, and in a few hours out of it at the

other, and that is about all the labor of the journey. At Altoona,

increased and continued efforts are made to economize and re-

duce expenses. Reports of businees were unfavorable, men in

the shops are working short time, and little new work is in prog-

ress, and the universal question was -" When will things be

better?"

In brief interviews with Mr. Casanave, Mr. Atterbury, who has

succeeded Mr. Wallis as Superintendent of Motive Power at Al-

toona, Doctor Dudley. Chemist, and T. R. Browne, Master

Mechanic in charge of the Juniata shops, the slackness of busi-

ness and need of economy was reiterated. At Juniata we ac-

quired some interesting information about Mr. Browr 's oil fur-

naces, which will I e given in full this month. Dr. Dudley was

then interested in the disinfection of passenger cars, a subject

which has been taken up by the United States Marine Hospital

service in Washington. A new disinfectant, known as "forma
lin," is being experimented with which promise excellent results.

Experiments have shown what might have been expected, that

the dirt which accumulates in cars is very prolificin disease germs,

and the microscope makes it seem possible to catch almost any

disease in a car. The new disinfectant vaporizes at low temper-

atures, and if confined inside of a car, permeates every crevice

and into the texture of the material, if it be at all porous, and it

is said to be the most elescructive agent of microbes and other in-

finitely little beasts, which has yet been discovered. It is cer-

tainly a subject of very great importance and worthy of the most

thorough investigation.

At the Pittsburgh Locomotive Works they have a splendid plant,

with little to do. These works have been remodeled and to a great

extent rebuilt within a comparativsly few years, and it is now
one of the most complete locomotive shops in the country, with

facilities for building a large number of engines per year. Mr.

H. K. Porter, of the locomotive works bearing his name, re-

ported that they were giving a great deal of attention to com-

pressed air locomotives, and have recently been making somenew
experiments in reheating the air with excellent results. Much
time, money and ingenuity have lately been expended in this

direction.

From Pittsburgh a night journey takes a traveler to Indianap-
olis, which, at the time it was visited, was drenched with rain.

It is headquarters of the machinery department of the Cleveland,
Cincinnati, Chicago* St. LouisRailroad,over which Mr. Garstang
presides. He is well housed in comfortable offices, and adminis-
ters the affairs of his department which now covers 2,290 miles
and 548 locomotives. Like many other heads of maehinery
departments he has had more or less trouble from the breakage
of car and locomotive axles, which has led to the examination of
many specimens by etching sections of them with acid. He
has collected numerous interesting etchingb, which show
many degrees of goodness and badness. It is a somewhat fan-

tastic belief of Swedenborgians that every transgressor leaves its

record in the human body, and that after death each person's

body will be taken possession of by angels, who will examine it

from the soles of the feet to the crown of the head, and will de-
termine therefrom what his life and conduct have been. There
is some anology between the etching process here referred to and
the doctrine described, the action of the acid shows very plainly

the character of the original material from which an axle was
made, and also how it was worked during the process of manu-
facture, the purity and the impurity of the material used and
reveals its original nature and many of its defects. The process

may therefore be regarded as a sort of mechanical Swedenborgian-
ism. If it produces as good results in its application as the

religious faith referred to does in some of its believers it would be

an incontrovertible reason for its adoption.

The shops of the C. C. C. & St. L. road are some miles wut
from Indianapolis and there was not time to visit them. The
local shops of the Pittsburgh, Cincinnati, Chicago & St. Louis,

are,how ever, in Indianapolis, and are presided over by Mr.
Swanson. These shops are said to be the most idyllic of any in

the country. They were built among a grove of forest trees, and
those in charge had the good sense and good taste to leave the

trees standing and lay out the grounds among them in paths and
walks, so that the buildings are now located in a small park. Lit-

tle is done here excepting repair work, and at present not very

much of that.

St. Louis was STioky as of old. It is interesting to take some
of the many cable and electric car lines, and ride from the center

of the city to the end of the lines. The city, it need hardly

be said, is located on the western bank of the Mississippi, and

it has the whole of the eastern portion of the State of Missouri

to grow into. Lines of electric and cable roads have been

built from its center, radially, and extending in many dif-

ferent directions. It may be stated as a general proposition,

that the available area into which a city can grow is

increased with the square of the speed of the means of trans-

portation. The increased speed of electric and cable cars has thus

opened up a very large territory, which has been partially oc-

cupied by the population, and has made suburban and semi-

suburban residence practicable for many who could not live in

such localities, if they had to depend upon the slower means of

transportation, which aforetime was provided in this city by the

patient mule. Detached houses, with a liberal amount of ground

around them, are frequent, and in the newer parts of the city

there is no overcrowding, and there is still much unoccupied

ground.

A stranger is struck with the size of many of the cars on the

electric roads. Many of them have eight wheels and are carried

on two trucks, and are nearly or quite as large as the cars on the

New York Elevated Railroad. Others have six wheels, with

an arrangement which permits the axles to assume radial posi-

tions in relation to curves. On the cable lines a closed four-

wheeled car is run behind an open motor or "grip" car. The

incessant clanging of the bells, and the agility required to avoid

being run over, does not add to the sense of security one has in

the streets.

The only railroad shops of any considerable size or note in St.

Louis are those of the Missouri Pacific Railroad. Mr. F. Reardon

is Superintendent of the Locomotive and Car departments, and

Mr, L. Bartlett is Master Mechanic.
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One of the noteworthy features of these shops is the general

use of compressed air for various purposes. In the machine shop

we were shown an arrangement which commended itself. It

was in the department where the connecting and coupling rod

work is done. Over this and attached to the ceiling is a circular

track almost 25 feet in diameter with a radial arm pivoted at one

end at the center of the track, and the other end running on a

trolley on the circular rail. The arm also has a trolley running

on it radially to the track, which carries an air hoist, which is

suspended therefrom. Of course, any point under the circular

track can be reached by this appliance, and there is no obstruction

of the floor or space over it.

Quite a number of small three-cylinder engines, of the Brother-

hood type, have been built in these shops, and are mounted on

three-wheeled trucks, which can be moved anywhere to do work

which cannot conveniently be brought to a machine. This work

includes the boring of cylinders, facing-off valves, drilling of

various kinds, etc., etc. These engines have been found to be very

convenient, and have been supplied to most of the shops on the

line of the road.

Another device is a pneumatic ash-hoist. This consists of a

track which is elevated about 24 feet above the ground, and is

supported on cast-iron stands or columns placed about 7 feet

apart, on the top of which inverted rails are placed, and the run-

ning rails on top of these, but not inverted. This brings the

bases of the two rails together. The object of this is to secure

sufficient strength to carry the loads on the rails, which rest on

supports 7 feet apart. Square receptacles or buckets about 18 inches

de9p are made to go between the rails and their supports, and

as the latter are.elevated the buckets are below the track. When
an engine is to be de-ashed, it is run on the track and over a serie9

of the buckets, into which the ashes are raked. When this ia

effected the engine is backed off of the track, and at the same

time draws a portable crane which is mounted on a four-wheeled

car on the track into a position in which it can take hold of the

buckets and swing them over and dump the ashes into cars on

an adjoining track. The crane is operated by compressed air

both for hoisting and swinging it. The air is supplied by the

brake pump of the locomotive. Of course, the track might be

laid on the surface of the ground, and pits could be excavated to

receive the buckets.

Another [device, which it is also said saves a great deal of time

and labor, is an arrangement for removing spring hangers, but

this could not be explained without engravings.

They are also making what, to the writer, was a novelty in

tanks for locomotive tenders. The sides and end of the coal-pit

of the tank, instead of being made vertical, are made with a con-

siderable inclination, so as to approximate to a hopper form.

This carries .the coal forward, so that little or no handling is re-

quired by the firemen.

The practice of burnishing the journal bearings of axles is also

much used in these shops. This is done with a steel roller,

similar to that which was described and illustrated in connection

with the Altoona shops in our issue for January. As the roller

moves along the surface of the journal it leaves a distinct

ridge between the portion which is compressed and that which is

not. which can be readily felt by touching it with a finger. Very
excellent results are obtained from the more satisfactory wear
of journals which have been burnished compared with those

which have not been so treated.

One of the complaints which is heard in the Pacific shops, and
which will doubtless be reiterated a great many times hereafter,

is the lack of firebox capacity in modern engines. Western coal

is inferior to that which is used in the Eastern States, and the

size of engines has grown, but the width of their fireboxes has
not. The result is that the bellies of iron horses are not big

enough for the work they have to do. There is adistinct demand
growing up for a design of engine with larger fireboxes and
this demand will become more urgent if the size of our engines
should be increased still more.

A Two-Hundred Foot Gantry Crane.*

BY JOHN TV. SEAVDR, CLEVELAND, O.

In the latter part of the year 1895 the Cambria Iron Company, of
Johnstown, Pa., decided to construct a storage and loading yard
for their proposed new structural mill at Johnstown, Pa., and in-
vited several engineering firms to submit estimates and designs
for a plant to handle the material that it was intended to store
and load in this yard.
Among the firms invited to submit proposals, that with which

the writer is connected took up the matter at once, and gave it a
great deal of very careful study. The yard it was designed to
cover—400 by 800 feet—was so large that it was evident from the
beginning that unless some very economical form of construction
should be proposed, the expense of covering the area would be very
treat. There are several methods by which the desired object can
e attained, and each plan was carefully considered and its objec-

tions and advantages compared.
The various systems of swinging cranes, locomotive cranes and

overhead traveling cranes were all considered, but their cost and
the yard space they occupied, and other objections, were deemed
sufficient to cause their rejection in favor of the Gantry crane
system.
This plan contemplates the use of two traveling cranes, each 200

feet span, running upon tracks on the surface of the ground,

Trusses for a 200-foot Gantry Crane.

parallel to the length of the yard, so that the two cranes cover
the whole surface, with the exception of three sDaces, one 5 feet
wide down each outside edge of the yard, and one 10 feet wide down
the center. There is one line of track down each outside edge, and
two lines of track down the center.

It was proposed to mount the cranes upon end frames or legs,
making them what are commonly called "Gantry cranes," and to
make the legs or end supports of sufficient height" to allow a train
of cars, with men on top of same, to pass freely underneath.
For this purpose the clear height from the top of the rail to the un-

* From a paper presented at the New York meeting (December, 1S98,)
of the American Society of Mechanical Engineers.
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derside of the stringer that the crane trolley traverses, was fixed
at 20 feet : and as the height from the surface of the yard
to the top of the rail is 14,'o inches, a clear height from the surface
of the ground to the underside of the crane of 21 feet 2Jj? inches is

obtained.
The magnitude of these proposed Gantries caused the matter to

be most carefully considered, both by the Cambria Iron Company
and the Wellman Seaver Engineering Company, who submitted
this plan to them for their consideration. After a thorough ex-
amination of the plan proposed by them they were awarded the
contract.
The firm decided upon a form of construction that they believe to

be entirely original. It consists of two main girders of the Pratt
type, with vertical posts and diagonal tension braces, the bottom
chord being straight and the top chord parallel to the bottom chord
for about one-half its length, ai 'I »hen inclining to the end posts
at such an angle that the depth oi t russ at the ends is one-half that
at the center. These two maiu trusses are framed together at an
angle of 60 degrees. The top chords have their parallel portions
connected with splice and tie plates. The bottom chords are par-
allel to each other and separated a distance of 20 feet. The main
trusses are 18 feet deep at center and 9 feet deep at the ends. This
peculiar form of construction gives the arrangement of the main
tresses the appearance of a steep hipped-roof, very long in propor-
tion to its height. A cross-section at the center is that of an equi-
lateral triangle, and the cross-section of any point between the end
posts and where the top chords join each other is that of a trape-
zoid.
Suspended beneath the bracing that separates the bottom chords

is a runway for the crane trolley to travel on. This runway con-
sists of riveted I beams, with T-rails secured to their upper flanges.
The stringers are very rigidly braced to the chords of the main
trusses, not only at the panel points, where they were suspended,
but also at the middle of each panel.
The horizontal bracing between the trusses consists of a series

of floor-beams, firmly riveted to the posts of the trusses, and form-
ing the struts of the lateral system. The diagonal members consist

Section of Truss.—200 foot Gantry Crane-

of angle irons riveted to wing plates secured to the trusses and
floor-beams, these wing plates being bent to conform to the angles
of the floor system and the trusses. To prevent any cross strains
of the struts resulting from the live load (the weight of the
stringers and trolley), it is taken directly from the stringer sus-
penders up to the top of the posts of the main trusses by means of
diagonal suspender angles.
Resting on top of the floor beams are two lines of channel irons

parallel to the main trusses. These channel irons form stringers
for the foot walk, which extends the full length of the crane. The
floor beams also carry the pillow-blocks for the main shafting. At
the ends of the crane, and in the plane of the trusses, are carried
down riveted legs, or supports of the box form. These legs are
firmly braced to the bottom chords of the main trusses, with large
plate iron brackets, well stiffened with angle iron flanges. The
legs are also braced to each other crosswise of the crane, with a
system of horizontal and diagonal braces, with a stiff tie-beam at
the foot of the legs.

The width from center to center of the trucks supporting the
crane is 43 feet 9% inches, forming a wheel base for the crane of a
little more than one-fifth of the span, which is sufficient to square
the crane on the tracks.

Trolley for 200-foot Gantry Crane.
The top chords are made of two channel irons with a cover plate

on top, and latticing on the bottom. The bottom chords are made
of two channel irons, latticed on top aud bottom, so as to afford no
room for lodgment of moisture; this point being carefully kept in
view throughout the construction.
The vertical posts of the trusses each consist of four angle irons

latticed togethei. The diagonal members of the trusses are each
formed of two angle irons riveted at their intersection.
The loads and strains adopted for this crane were as follows: A

live load for trolley equal to 20,000 pounds. To this was added, for
impact, 25 per cent., or 5,000 pounds. The weight of the trolley was
estimated at 23,00u pounds, making a total of 48,000 pounds dis-
tributed on four wheels, spaced about 9 feet centers, bringing a re-
action upon each stringer support of 18,000 pounds.
To still further provide for any sudden application of a live load,

it was assumed to be equal to 22.00U pounds applied at any pane!
point of bottom chord of each truss.
This is largely in excess of any load that will come upon the

crane; but it was considered advisable to use it, in view of the fact
that the load might catch, thereby bringing a greatly increased
weight upon the trolley.
The dead load, weight of trusses and floor, was assumed at 88,-

000 pounds per truss, or 8,000 at every point of bottom chord of
each truss.
In order to provide for a very large factor of safety in the bottom

lateral system, a wind pressure of 20 pounds per [square fcot
was assumed, or a load of 5,000 pounds at each panel point of bot-
tom chord. To resist these combined loads, the following limita-
tions of strains were adopted :

For live loads. Tension 12,000 lbs. per sq. iD. of net section.
Shear 6,000 "

Compression 10,000
Bearing on rivets and bolts 12,000
For dead load. Tension 15,000

Shearing - 10.000
Compression 12.0H0

Bearings on ri vets and bolts 15,000

All of these strains are largely in excess of what the writer would
recommend for an ordinary crane construction; but the ratio of
dead load to live load is so great that it was necessary to observe
the greatest possible economy of material to avoid the crane being
so heavy that it would be impracticable.

of gross section,
per sq. in.
" " " of net section.

" " " " gross setion.
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The minimum speeds of the various motions of the crane are as
follows:

Traverse of main bridge 200 feet per minute.
trolley 400

Hoist with full load 20

The crane rests upon four trucks, each having four steel-tired

double flange wheels, 34 inches in diameter. The wheels are keyed
to steel axles, 5 inches in diameter. The gage of the track is 3 feet
6 inches centers of rails. The journals are 5 inches in diameter, 7

inches long, fitted with bronze bearings carried in cast-steel oil-

boxes, with ample provision for lubrication. The wheels on one
truck at each end are connected by means of a system of shafts
and beveled gear-wheels. The gear-wheels are steel castings
and are of extra heavy design throughout. The shafting from one

a slight motion at right angles to the center line of the track on
which the truck travels, and this permits of the expansion and
contraction of the main girders of the crane. It also allows the
trucks upon which the crane travels to be slightly out of align-
ment, as the balls form universal joints between the trucks and
the crane.
The arrangement of the gearing connecting the driving shafts

to the trucks is such that the vibrations of the trucks around the
centers of the balls do not disturb the alignment of the gearing
to an appreciable amount as the centers of the main driving spur
wheels are on the same lines as the centers of the balls.

in the center of the crane is placed a 50-horse-power electric
motor, connected directly to the main shaft with one reduction of
steel gearing. The trolley which travels upon the suspended run-
away beneath the main chord is of the ordinary crane type, with

Truck for 200-foot Gantry Crane-

truck to theother is four inches in diameter. The couplings are all
rigid flanged couplings, tightly keyed to the shafts, and fitted with
turned bolts of a tight driving fit. The main shaft, extending the
length of the crane, is carried in universal bearing pillow-blocks of
very heavy design. These pillow-blocks are bolted to the cross
beams of the floor system, with packing pieces between them and
the beams, and are lined up perfectly true and level. The end
bearings, where the main shaft is geared to the diagonal shafts
that connect it to the trucks at each end, are carried bv compound
boxes, so that it is impossible for the main and angular shafts to
get out of line.

The top of each truck carries a steel socket or cup and in this
socket is placed a hard steel ball 6 inches in diameter.
The bottom of the end supports are also provided with

corresponding cupped sockets. The ball rests in a slightly
elongated groove; the major diameter of the groove being
crosswise to the center line of the truck, and the minor diam-
eter being parallel to the track on which the truck rests. By
means of this elongation of the groove, the ball is allowed

the exception that the gearing throughout is of extra heavy design,
and of either steel or bronze castings. The winding-drum is cf
cast iron, with right and left hand grooves for the chain, milled
out of solid metal. The traversing of the trolley upon the track
and the hoisting is done ty two 25 horse-power electric motors. All
the motors are wound for 220 volts.
The operator's cage is attached to and moves with the trolley.'' It

is provided with windows on all sides, so that the operator can
have a clear view of any part of the yard. In the cage are placed
the controllers which govern all the motions of the crane, and_the
necessary switches, cut-outs, etc.
Attached to each truck are two snow-plows, or guards, made of

plate stiffened with angle irons. These snow-piows are easily re-
movable, so that access can be had to auy part of the trucks.
The end frames are so arranged that should it be desired to trans-

fer a load from one side of the yard to the other, both cranes can
be brought in line with each other by means of removable stops on
the trucks, and the trolley from either crane run directly through
the end supports and on to the track on the other crane.
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Evaporative Trials of an Almy Water Tube Boiler.

In these days when the economy of water tube boilers is called in

question so vigorously by their opponents, the following report of

a test made in November by Geo. H. Barnes, of Boston, on an Almy
boiler in.the shops of the Almy Water Tube Boiler Company, Prov-

idence, R. I., will be of interest. The boiler is one which has been

in use about fifteen months, supplying steam for the engine and

other purposes required in the shop. It was not cleaned or in any

way specially prepared for a test, except as noted further on. From
the report we condense the description of the boiler and the method
of making the tests, but we give the results in full.

The boiler is of the sizen.irked in the catalogue, Class D., in

which the dimensions of the outside casing are: length, 51% inches;

breadth, 51% inches, and height to top of casing, 78 inches. The
grate is 40.1 inches long and 40.9 inches wide; and the area of the

surface is 11.38 square feet. The bars of which the grate is com-

posed are t l of an inch wide and separated by jo-inch air spaces.

The number of one-inch pipes (two pipes to a section) which make
up the length of the boiler, is 26, and the total exterior heating

surface, without allowance for portions more or less covered and

unexposed to direct heat, is approximately 474 square feet. The
area of opening for draft between the tubes is 4.6 square feet. On
the morning of November 2d, previous to the test of that date, it

was reduced by the introduction of fire brick to one-half this area,

or l of the area of the grate surface. The estimated weight of iron

in the boiler, not including the covering, is 3,097 pounds, and the

weight of con tained water at the ordinary level, 650 pounds. The
stack is 19 inches in diameter, and its height above the

grate is 35 feet 6 inches. The covering consists of

wrought iron plates put together with angle irons,

and lined with layers of asbestos and fire brick. The
outside of the iron surface is unprotected. Prior to the tests, all

the cracks and crevices in the covering, due to loosely fitted doors

or joints, were sealed up with cement. The firedoor contains eight

holes, fi inch in diameter. The boiler is fed by means of a steam

pump supplied with cold water. The water receives no heat on its

way to the boiler, save that which comes from the coil of pipe,

termed the '"heater," located in the very upper part of the boiler

chamber next to the stack. The steam used by the shop engine,

and that required for other purposes, is less than the working ca-

pacity of the boiler, and in order to provide for suitable conditions

for the evaporative tests, the surplus steam not required for the

ordinary work of the shop was allowed to escape through the safety

valve to the atmosphere. During the progress of the tests there

was a continual discharge of steam at this point.

On the two runs with forced draft, the tests were commenced and
finished under running conditions, and the condition and thick,

ness of the fire at beginning and end were estimated. It should be

stated here that these trials are of too short duration for absolute

reliabilty as to the coal measurements. They were intended mainly

to show the capacity of the boiler in horse-power under the condi-

tions of forced draft.

The feed-water measurements, steam pressures, temperatures,

quality of steam, force of draft, etc., were all determined with

great care.

Samples were taken of the flue gases. On the run of Oct. 31 a

sufficient number of analyses were made to secure a fair average

for the entire test. On the tests of Nov. 2 the analyses were con-

fined to a short period in each case.

The coal was sampled on each run and dried for determining

moisture. On the two main trials, that is, Oct. 31, and the economy
test of Nov. 2, the samples have been subjected to a heat test in the

writer's coal calorimeter, and that of Oct. 31 has, in addition, been

analyzed. With tfie data obtained from the heat test the coal

analysis and the gas analysis, a complete heat balance has been

drawn up for the test of Oct. 31, as appears in the tables of results.

The gas analysis of Nov. 2 did not cover a sufficient period to enable

the heat balance to be worked out.

At the close of the test of Oct. 31 a radiation test was made which
gave a result equal to 46,477 British thermal units per hour.

The coal used on all the tests was of the same grade and class,

viz., George's Creek Cumberland, obtained from R. B. Little &
Company, in Providence. It was in commercially dry condition and
it was fired without further wetting. On Nov. 2 the system of firing

was the ordinary spreading system, the bed of coal being main-

tained at a thickness of 3 or 4 inches.

On a preliminary run on Oct. 30 a greater thickness of fire was
maintained thau that noted above, and the results of the gas an-

alysis showed the presence of a comparatively larger amount of

carbonic oxide, sometimes reaching as high a percentage of the

total volume of gas as 16.9 per cent. II is interesting to note this

fact, for the reason that the thickness of the fire was by no means
excessive, seldom reaching more than 8 inches for the entire depth.

The evaporative result obtained on this run conforms to what would
be anticipated from the gas analysis, being only three-quarters of

that obtained on the main tests reported in the table.

The data and results of tne tests are given in the accompanying
tables, of which Table No. 1 relates to the general data and results

and Table No. 2 to the heat balance of Oct. 31.

TABLE No. 1.

Grate surface, 11.38 square feet ; Heating purfaee, 474 square feet.

Kind of coal—George's Creek Cumberland.

Per cent, of moisture in coal.

Conditions as to capacity.

Date of test—1896.

TOTAL QUANTITIES.
Duration

—

hours 915
Weight of dry coal consumed, lbs 1,274.
Weight of ashes and clinkers, lbs. '\\\i\
Per cent, of ashes and clinkers,
per cent

Weight of water evaporated

HOURLY QDANTITtES.

Coal consumed per hour, lbs
Coal consumed per hour, per
square foot of grate, lbs

. Water evaporated per hour, lbs..
Equivalent evaporation per hour,

reed 100 degrees, pressure 70 lbs.,

lbs
Horse power developed on basis

of 30 lbs., H. P
Equivalent evaporation per sq.

ft. healing surface per hour, lbs.

12.2
1,238.5

1,300.4.

43 3

2-74

147.1

56.

7

AVERAGES OF OBSERVATIONS.
12. Average boiler pressure, lbi
13. Average temperature of feed

water, degrees
14. Average temperature of flue

gases, degrees 513.
15. Average draft suction, inches .12
16. Per cent, of moisture In steam... 0.35
17. Weather and outside tempera- I Clear

tnre / warm
18. Total heat of combustion per

pound of dry coal. B. T. U
19. Total heat of combustion per

pound combustible, B. T. U
RESULTS.

20. Water evaporated per pound of

coal, lbs
21. Equivalent evaporation per pound

of coal from and at 212 deg., lbs.

22. Equivalent evaporation per pou ml
combustion from and at 212 de-

grees, lbs
23. Efficiency on combustible, pei

cent

Forced draft.
1 heavy. 2 m'dium.

1,472.8

19.1

3.1

146.8

56.6

473.

.14

0.1

-lear
nod'rati

14,168.

15,18(5.

11.922

T.j.S

Nov. 2. Nov. 2.

6,560.

35.<

3,231.

3,389.3

112.98

2,315.1

77.2

715.*

.1

0.42

"Only one observation. The actual temperature on the heavy forced draf
test was higher than 80U degrees, the limit of the thermometer used—prob-
ably 9u0 degrees.

** See Table No. 2 for heat of combustion, computed from analysis.

TABLE No. 2 ial.

RESULTS OF GAS ANALYSIS GIVEN IN PETCENTAGES BY VOLUME.

Date, etc.
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TABLE No. 2 (o),

HEAT BALANCE.

Cross-Compound 1890 " Engine, Built by the Edward P.

Allis Company.

Total heat of combustion calculated from analysis, per
pound of combustible Icarbon, 82,6 per cent.; hydro-
gen. 4.5 per cent. ; ash, 5.1 per cent.; oxygen, l!8 per
cent. ; nitrogen and sulphur, 3 percent.) 15

1. Heat absorbed in useful evaporation— 11-74 X 966 =...
2. Heat lost in hot gas—15 62 X 441 X .238 =
3. Heat lost by sensible and latent heat of moisture

in coal and moisture formed bv burning hydro-
Ken—(.047 X 9 + .0241 X 1251 =

4. Heat of combustion lost by unconsumed CO, .056 X
If,050 =

5. Radiation as per test
6. Lose from carbon in smoke, hydro-carbons in same

and unaccounted for

The report coneludes with the following statement

:

It appears from these results that, in point of economy, the
boiler compares favorably with the best types. An evaporation of

11.922 pounds of water per pound of combustible, which was ob-
tained on the test of November 2, is rarely exceeded by any form
of hand-fired water tube boiler, whatever its size. One of the
noticeable features in the operation of the boiler was the dryness

The engines of various types built by the E. P. Allis Company of

Milwaukee, Wis., are favorably known in every part of the world
where steam power is generated and used. It has always been the

policy of this company to make every engine sold a complete suc-

cess from an engineering and commercial standpoint, and to this

end it has employed the best of talent. This, added to their

facilities for manufacturing and the superior quality of their shop

work, has given them an enviable reputation and a success, which
can be in part measured by the fact that in the last 20 years they

have built and sold about 2,000 Corliss engines, some of them being

the most notable examples of steam engineering in this country.

In the accompanying engraving we illustrate one of the cross-

compound horizontal engines of the " 1890" design. This engine is

built in sizes ranging from 150 to 3,000 horse-power, and is looked

upon as a standard for power purposes and also for electric ser-

vice. For the latter work the engine is arranged to carry the

electric generator mounted on the shaft alongside the fly-wheel. In

that form of construction a square rimmed fly-wheel is used instead

of the wide-faced wheel shown. This engine is also built as a

tandem compound when desired; the economy is the same, the

choice between tandem and cross-compound depending upon which
is the best adapted for the available space.

Cross-Compound "1890 " Engine.— Built by the Edward P. Allis Company.

ofthesteam exhibited on all the tests. Even with conditions of

forced blast,'when over seven pounds of water was evaporated per

square foot of surface per hour, the moisture was less than one per

cent. The heat balance given in Table No. 2 shows that practically

all of the heat units available in the coal were accounted for, either

in useful evaporation, or in chimney and other wastes.

English papers state that the French Ministry of Marine finds

itself in the strange position of being unable to spend as much
money as the nation wishes them to. The French nation is anx-

ious to maintain her position as a first-rate naval power. To do

so it is necessary that ships be built during the present year to the

value of about five millions sterling by France, which when exert-

ing herself to the utmost, is apparently unable to spend more

than about £1.000,000 per annum on the building of new vessels,

because of the slow pace at which work progresses in her ship

yards. The Engineer says :" It is clear that other nations who
either provide for themselves or purchase from others will rapidly

go ahead, and France will gradually sink into the position of a

secondary maritime power. There is, however, a way of escape

left to the French nation. It, too, may purchase its ships abroad,

and to what country can it go with more certainty of having its

orders despatched with punctuality and conscientiousness than

perfidious Albion'/" The American Engineer would suggest that

American ship yards can help the French nation to build its

ships, and thus enable it to spend money in establishments that

do not belong to its antagonists, England and Germany.

The engine was desigaed to meet the conditions arising from the

introduction of economical engines in rolling mills, and the rapid

growth of electric street railway work, as well as the employment
of higher steam pressures. It is peculiarly adapted to this extra-

ordinarily trying service, and the design will commena itself to all

competent to judge. The form of bed-plate is believed to be the

best so far devised, giving the best possible support to the main
journal and entirely eliminating all lateral strains. The parts have
all been made very large, and exceed in size and weight those of any
engine of like size cylinder manufactured. The company guaran-
tees these engines to operate continuously under a steam pressure

of 150 pounds per square inch, and in any service.

The valve gear used on the engines was introduced in substan-

tially its present form by Mr. Reynolds in 1870. Its action is per-

fect, imposing little or no work on the regulator, thereby securing
the closest regulation, and it can be operated at speeds usually

deemed impracticable with a drop cut-off gear.

All materials used in the construction of these engines are sub-

jected to rigid physical tests under the direction of competent
engineers. The requirements are the same as exacted by the United
States government and the leading railroad companies. The cylin-

ders are mide from carefully selected iron, remelted, as experience

has shown that the most durable cylinders are not necessarily the

hardest, but the cleanest. The purer the iron from which they are

made the better the cylinders will wear. The company selects a
variety of irons bast adapted to the purpose, a considerable portion

being charcoal irons, and these are melted and run into pigs. From
these pigs remelted, the cylinders, valves and piston packing rings

are cast. This process insures exceptionally fine castings, and the

increased durability of the cylinders warrants the additional ex-

pense.
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Equal precaution is observed in the selection of irons used in

balance wheels : and to this, as well as excellence of design, is due-

the fact that of many hundreds of wheels of all sizes up to 40

feet in diameter, made at these works, not one has proven defective

in practice.

The care hesto wed on the selection of iron for use in cylinders

and wheels is extended to all parts of the engine where castings

are employed, each part being made of such irons as experience

has proven best for the particular purpose. Bronze castings are

used for valve stems and all other places where that metal is re-

quired. Piston rods, connecting rods, crank and cross-head pins

are made of steel. Hammered iron is used for the main shafts. All

bolts and studs about the engine are made of double-refined iron or

mild steel. The main journal bearings, cross-head shoes and
crank-pin brasses are faced with genuine babbitt.

Many noiable engines of this type have been built by the com-

pany. The power plant of the Brooklyn Street Railway Company
might be mentioned. It consists of six engines, with a rated capac-

ity of 2.000 to 3,000 horse-power, and eight engines, rated at 1,000 to

1,600 horse-power. In the works of the company there are now
under construction three of these engines, each of 1,200 horse-

power, for one of the large mining companies near Johannesburg,

South Africa, and another order of these engines has just been

shipped to South Africa.

The special engines built by the company are numerous, and like

this standard type'illustrated, are sent to all parts of the world.

Arbitration Committee Decisions.

At a meeting of the Arbitration Committee of the Master Build-

ers' Association, held Dec. 16, 1896, the following subjects were
considered worthy of a ruling:

When scrap credits are allowable the weights credited should

always be equal to the weights of the new metal applied, except as

otherwise provided in the Bules and in Section D of leaflet No. 1,

Sept. 16, 1896.

Several inquiries as to the meaning of the words " switching

roads," in Section 25 of Rule 5, were considered, and the committee
makes the following ruling as a definition of a switching road as

used in this connection: A switching road is a corporation doing
the major part of its business on a switching charge, or one which
does not pay mileage to car owners for the use of the owner's car.

The Cost of Armor Plate.

On Jan. 5 Secretary Herbert sent to Congress a report on the cost

of armor plate that has created considerable of a sensation. Last
summer Congress passed a resolution authorizing an examination

into the actual cost of armor plate, and a recommendation as to

the price for armor that would be equitable. This report of Secre-

tary Herbert is the result. In making his investigation the Secre

tary classed the sources of information and their availability as

follows:

"1. The contractors for armor. They, of course, could, if so dis-

posed, give me full and accurate information as to the cost of their
plants and of the manufacture of armor.

"2. The naval officers who had been stationed at the works of the
armor manufacturers as inspectors. These officers did not have
access to the books of the contractors and could not be expected to
give very accurate information as to the cost of the nlant, but they
had opportunities to know about the cost of material and the char-
acter and amount of labor employed.
"3. The prices of armor abroal, though already known in great

part, could be more thoroughly inquired into and compared with
the prices being paid by the government.
"4. The cost of erecting the armor plants, which was a material

portion of the inquiry, could not be ascertained with absolute
accuracy without an inspection of the books of the contractors. If

they should fail to furnish the proper information, an inquiry into
the price at which similar plants could at present be erected would
throw light upon the subject. This inquiry into the present cost of

erecting armor plauts seemed to be all the more material because
the Naval Committee of the United States Senate, when it began
the investigation which resulted in the enactment of the law calling
for this report, had before it the proposition that the government
itself should erect a plant for thepurpose of manufacturing its own
armor.

"5. Search should be instituted for any reports made by the two
contracting companies under the laws of their State to State
authorities."
The first mentioned source of information did not yield any

figures at first, but after the investigation had made considerable
progress along other lines, the Carnegie and Bethlehem companies
wrote letters to the Secretary giving some information, and at the

same time protesting against disclosing business secrets to com-
petitors. In the letter of the Bethlehem Company the cost .if the
material and labor involved in the manufacture of one ton of armor
is placed at $330- To this they add §78 per ton interest on §4,000,000,

the cost of their armor plant, $132 per ton depreciation and main-
tenance (at the rate of 10 per cent. I, and 833 per ton interest on a
working capital of $1,500,000. This makes a total of $493 per ton
without including administration expenses, cost of experiments,
rejected plates, &c. The letter of the Carnegie Company protests
that the estimates of naval experts omit interest on the cost of
their plant valued at $3,000,000, this interest amounting to $81.53
per ton ; maintenance on the plant, §07.94".per ton ; loss by abandon-
ment of plant when navy shall have been completed, say ten years
from date, §75.49 per ton ; or a total of §224.96 to be added to the
cost as given by the naval experts.
Turning to the estimates of the costs of plants made by the

government inspectors, we find that Ensign McVay in his state-

ment of the plant at Carnegie's estimates the amount at $3,000,000.

In that amount he includes -5300,000 for stock in band, and items
for land, light and power which aggregate $775,000, or, including
the stock item, a total of $1,075,(100.- Deducting this sum from the
$3,000,000 leaves $1,925,000 as the cost of the plant without ground,
power or light. The company claim, however, that the cost was
$2.500 000 exclusive of the items of ground, railwav connection,
water plant, power and light plants, these being taken from their
other works.
The Rohrer board estimated the cost of the armor plant of the

Bethlehem Iron Company at $4,881,000, or §881,000 more than the
amount on which the company figure interest in their estimates.
There is no doubt but that the Bethlehem plant did cost more than
the Carnegie. The Secretary believes that it would not be unjust
to allow in the estimates $1,000,000 more for the plant at Bethlehem
than for that at Carnegie's.

During the Secretary's visit to Europe he procured two estimates
of the cost of armor plants.

"One of them was made in England by a company which is pre-

pared to furnish the plant. This estimate by a manufacturer of

experience and reputation puts as a sufficient sum for machinery
£113,400. but it having been referred to the Chief of the Bureau of

Ordnance to he completed by adding estimates for duties, build-

ings, installation, etc., he has added these and other costly items
which he deems necessary to make it equal the American plants.

As thus completed it amounts to §1,590.000. This is the estimate
for puttiue up complete a plant equal to that of the Carnegie Com-
pany, said to have cost 13,000,000. Prices are, however, lower now
than in 1887. when the Bethlehem Company besan their plant, or
even than in 1890, when the Carnegie Company undertook the
manufacture of armor."
Secretary Herbert then describes the formation of a board con-

sisting of Lieutenants Rohrer. Niles and Ackerman, which was
instructed to make a cireful estimate of the actual cost in labor

and material for the manufacture of armor. This board reported

that the cost of labor and material in a ton of single forged Har-

veved nickel steel, the government supplying the nickel, was
$167.30. An allowance of 10 per cent, for rejections and $11.27 per

ton for reforginer brought the cost of reforged armor up to §197 per

ton. This, the Secretary states, is a very liberal estimate to the

contractor.
The Secretarv then proceeds to estimate the prohts of the two

companies on their armor plate business from the time their plants

Trent into service until June 30, 1897. and he reaches the conclusion

that in the case of the Bethlehem Company, the earnings of the

plant are sufficient, "after paying 22 per cent, on all money put
into new plants from date of issue of stock and until its cancella-

tion, to repay their stockholders in full and accumulate a surplus

of $1,434,222. sufficient to more than pay off their bonded debt of

$1,351,000. These calculations above show net results: only net

earnings 'have been considered and the results show that com-
pany's investments in plant to make armor and gun steel for the

government have returned 23 per cent, tbereon."

The basis of the above estimates is the reports made by the com-
pany to the Auditor-General of Pennsylvania.
There were no such reports from the Carnegie Company and the

estimates regarding the latter company's business have, therefore,

been based on the best available information as to the value of

their plant and the cost of manufacture of the armor. This plant

has not been in operation as long as the Bethlehem plant, but

from June 30, 1892, to June 30, 1897. the Secretary estimates that the

profits have been and during the next six moths will be under
existing contracts, sufficient to pay five per cent, interest on >7o0.-

000 working capital, five per cent, maintenance annually, ten per

cent, dividends and to practicallv extinguish the entire first cost

of the plant ($3,000 000) by the surplus accumulated.
The Secretary next takes up the question of what would be a

fair price for armor. He savs in part

:

" What, then, will be a price sufficient to justify manufacturers

in maintaining armor plants? These two contractors, we have

seen, have already been repaid the cost of theirplant. together with

fair profits thereon. It has been determined that the cost of the

labor and material in a ton of double forged uickel steel Harveyed
armor, including allowances for lossess in manufacture, is -M90.4.O.

This comprises everv element of cost iu its manufacture save ant.

except only the maintenance of plant. I allow in this calculation

10 per cent, for maintenance.
" The present value of an armor plant like those of the companies

referred to-the price at which such a plant could be erected-is.

according to the figures heretofore attained. $l.oOf. null: the allow-

ance for maintenance. §15u.o:iO per annum while the p'aut is in
i

op-

eration. If we suppose that 2,500 tons of armor are.manufactured

per annum, this will give an average per ton of $60, which being

added to the cost of labor and material, will make in round num-

bers $256. If 3,000 tons per annum are manufactured the
>

price or

each too would be ascertained by adding $o0 to the §196, or .>246, so
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that we may take $250 in round numbers as the cost of a ton of ar-

mor when the companies have fair orders for work.''
The Secretary then takes up the Bethlehem contracts for armor

for Russia and "shows that the price in the first order, $249, is close to

to the estimates of the actual cost of armor. If with freeght
charges and the cost of nickel added, it led to the conclusion that
the order was filled at a loss, the next order of 1,137 tons at $520.70

per ton shows the profits the company expected to realize in the
European markets. " If there was no loss in the first contract _at

$249, there was an immense profit in their next contract at (520.70.

If there was a loss on each of 1,400 tons (the first order) it could
not have been very great or the company could not expect to re-

coup except bv reasonable rates on large contracts, which they
could have little reason to expect in Europe "

"It is essential, as has already been stated, that these or other
armor plants be kept in operation, or at least be maintained in

readiness for government work, and such prices must be paid as
will satisfy contractors that they will be remunerated for main-
taining plants.
" It therefore seems to me that under all the circumstances, con-

sidering the uncertainty of future contracts and in view of the fact

that these contractors have heretofore established plants on the
faith of orders they were to receive thereafter from the government,
it would not be inequitable to allow them 50 per cent, upon the
cost of manufacting armor for the three ships now under contract.
Fifty per cent, added to $250 would be $375, but it is

to be remembered that the government has heretofore furnished
the nickel, and that the item of $196 for labor and material does
not cover the cost of the nickel.
" It is, therefore, suggested that in future contracts manufac-

turers shall be required to furnish their own nickel. Adding $20
for this item to -*375 we have $395 per ton, and allowing something
for keeping nickel on hand, we have in round numbers $400 per
ton. This seems to be a fair and equitable price to pay for armor
for the Wisconsin, Alabama and Illinois.
"If Congress at this session should authorize two or more battle-

ships, I would suggest as a price to be paid for the armor of these
and the foregoing battleships $375 per ton. Upon the larger order
the contractors could well afford to allow a reduction of $25 per
ton.

" I may be possible that the contractors may refuse to accept con-
tracts at the price herein recommended. If Congress should de-
termine that these prices, or any other, are fair and equitable, and
shall decide not to pay any more, it should determine upon the
course it will pursue in case the contractors refuse to accept its

conclusions.
" I recommend that if Congress shall determine by law upon any

limit of price to be paid, it shall also authorize the Secretary of the
Navy to erect or buy an armor plant, and a gun plant, and if need
be to lease such plant or plants until it can construct its own."

horse-power, for the delivery of which upon Dec. 1 Mr. Littell con-

tracted in August, 1896.

"The actual test having been made with results wholly satisfac-

tory, the Niagara Falis Power Company now has concluded its

contracts for the immediate generation of not merely 10,000 but of

2S.00O additional electrical horse-power, of which as much as re-

quired will immediately thereupon be available for transmission to

Buffalo. The contracts for this purpose have been actually assented

to, and the money therefor has been actually provided.

"The contract for as extension of the wheel pit sufficient to

receive all the machinery for 50,000 electrical horse-power was
made in 1896, and work thereunder has been and now is proceeding

with the stipulation for its completion during the month of May,
1897.''

Electric Power Transmission to Buffalo.

On Jan. 12 there was a banquet in Buffalo, given by the Cataract

Power and Conduit Company to eminent business men and engineers

in celebration of the transmission of electrical energy from Niagara

Falls to Buffalo. Nearly 400 guests were present. Among the ad-

dresses was one by Mr. Stetson, one of the directors of the company
in which he gave some interesting facts bearing on this great en"

terprise. Regarding their franchise he said that it required that

on or before June 1, 1897, the company should be prepared to supply

10,000 horse-power to consumers within the city, and with this con-

dition the company has so far complied that upon the first day of

December, 1896 (six months before the specified date), it introduced

into the city of Buffalo 1,000 horse power, which from that time on
has been satisfactorily employed by the enterprising, intelligent and
public-spirited directors of the Buffalo Street Railway Company,
to whose justifiable confidence in the sufficiency and continuity of

Niagara power the city of Buffalo is indebted for this early intro-

duction.

"It is, however, proper to observe that a reasonable postpone-
ment of the date before which the remaining 9,000 horse-power
shall be required to be ready for use in this city will be necessary.

It is entirely credible that, like the business men of every other
city of the United States, the citizens of Buffalo found the spring
and summer of 1896 exceptionally unfavorable for the promotion or

prosecution of business enterprises involving novel elements, or
calling for the expenditure of considerable sums of money. But
whether or not this were so in Buffalo, it is true that during the
year 1896, and prior to Nov. 4, few corporations undertook or accom-
plished in the way of new construction more than did the Niagara
Falls Power Company and the Cataract Power and Conduit Com-
pany in the installation of the line for generating and transmit-
ting the Niagara Power now in use in the City of Buffalo. Naturally
enough, all desired that such installation should be established
with such care as to avoid, so far as possible, the chance of failure

and disappointment in operation, and, therefore, it was deemed
best not to provide all the new machinery required for 10,000 horse-

power until after the actual test of the transmission of the 1,000

Hill Climbing with 22 by 28-inch Consolidation Engines.

Mr. Harvey Middleton, General Superintendent of Motive Power
of the Baltimore & Ohio Railroad, has recently tested the Pitts-

burgh Consolidation Engines Nos. 16-8 and 1624, on Cranberry
grade. These engines are among those recently delivered to the

company. From Mr. Middleton's report we take the following:
" On Dec. 3, 1896, a trial of the two 22 by 28-inch Pittsburgh Con-

solidation Engines Nos. 1628 and 1624 was made on the Cranberry
grade. Engine 1628 at the head of the train was run by Engineman
P. J. Moran, witb engine 1624, Engineman S. H. Dunning as helper.

Engine 1628 was run through from Cumberland to Rowlesburg,
where the fire was cleaned at front end and the old sand removed
from the sand box and the box filled with slarp river saud. En-
gine 1624 also had its box filled with this sand.
" The train consisted of 24 hopper gondola cars and a caboose.

The gross weight of train, exclusive of caboose, was 2,046,699

pounds, or 1,023 tons; with caboose, 11 tons additional, or 1,034 tons.

Gross weight of train, including engines and caboose, 1,202 tons.

The rise of the grade is 116 feet per mile, with numerous curves. In
the construction of the road no diminution of the grade was made
at the curves to compensate for the additional resistance, and con-

sequently it is much more severe than the figures, 116 feet to the

mile, would indicate. The usual running time of a train over this

grade is between two and three hours.

"The day was clear and coid. The train started from coal chute
at Rowlesburg at 1:29 p. m., and arrived at Terra Alta at3:05 p. m.,

a distance of 12.3 miles in 1 hour and 36 minutes. Of this 13 min-
utes was consumed at No. 42 Water Station, leaving a net running
time of 1 hour and 23 minutes. The steam pressure on the forward
engine was 180 pounds, the pop blowing off all the way up the hill;

the helping engine had a pressure of from 170 to 180 pounds, most
of the time from 175 to 180. Engine 1628 slipped her wheels only
about 6 revolutions during the trip up the hill: engine 1624 not at

all, nor was it necessary to relieve the cylinders by opening the

cylinder cocks in starting the train. The start was good and
strong, without any slipping of the wheels such as is usually ex-

perienced in starting a train on this grade. The injectors were
feeding the boilers all the way up the hill on both engines.

" Engine 1628 took the train from Terra Alta east, leaving Terra
Alta at 3:31 p. m. and arriving at Altamont at 4:23 p. m , a distance

of 18.8 miles in 1 hour and 2 minutes. It left Altamont at 4 :32 p. m.
and arrived at Piedmont at 5:30 p. m., making the distance from
Terra Alta to Piedmont, 35.6 miles, in 2 hours and 9 minutes. The
total distance from Rowlesburg to Piedmont, 47.9 miles, was made
in 3 hours and 32 minutes."

Engineers' Club of Cincinnati.

The ninth annual meeting of the club was held on Dec. 17,

at which time the following officers for 1897 wers elected : Presi-

dent, Chas. F. Lindsay ; Vice-President, G. W. Kittredge ; Direct-

ors, W. B. Rugales, A. O. Elzner, S. Whinery ; Secretary and
Treasurer, J. F. Wilson.

Civil Engineers' Society of St. Paul.

A regular meeting of the Civil Engineers' Society of St. Paul
was held on Jan. 4. The annual election resulted in the following

list of officers for the year 1897 : President, K. E, Hilgard ; Vice-

President, Oliver Crosby ; Secretary, C. L, Annan ; Treasurer, A. O.
Powell ; Librarian, A. W. Miinster ; Representative on the Board
of Managers of the Association of Engineering Societies, E. E.

Woodman.
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A Large Carbon Steel Plate.

The works of the Carbon Steel Company, Pittsburgh, are fully

equipped with modern machinery, and the excellence of the ma-
terial turned out by thi-s company i'sattested by the frequency with
which it is specified in locomotive and other boiler work. Their
machinery is large enough to turnout plates of groat size, an ex-

ample of which are a number of firebox plates 196 inches by 11

1

!

_.

inches by j'b inch, rolled by them. A more remarkable plate is a

test plate rolled for the United States Government. It is 152 inches

by 111 1
;, inches by 1 finches. This plate weighs 7,200 pounds and

was made to a very rigid specification and one not easy to fill. The
tensile strength was to be 05,000 pounds, and two test pieces gave
67.680 and 65.200 pounds, respectively, the elongation of the former
being 24.7 per cent, and of the latter 25 per cent, in 8 inches. A
transverse test piece was bent over close on itself without a sign of

fracture. The chemical analysis of the plate gave the following re-

sult :

Carbon 31
Manganes9 35
Phosphorus 029
Sulphur 023

The government specifications called for 24 per csnt. elongation
in longitu linal specimens, 22 per cent, in transverse specimens, and
that the latter should bend double over a mandril l^ diameter.

The plate more than met the requirements in every particular.

The ability of the conpaay to turn out such a large boiler plate of

so excellent a quality demonstrates the capacity of its plant and
the excellence of its processes and general product.

An Improved Air Hoist.

The straight lift pneumatic hoist shown in the accompanying
engraving is of improved construction, and built by the Pneumatic
Engineering Company of 100 Broadway, Xew York City. In the

smaller sizes, seamless drawn brass

tubing is used for making the cylin-

ders, while for those of larger propor-

tions and a greater length of lift,

seamless drawn steel tubing is em-
ployed. In some special cases the

cylinders are constructed of cast iron.

A hoist giving a 1-foot lift is the size

used in most shops. They are, how-
ever, furnished with a length of lift

ranging all the way from 3 to 20 feet,

and a capacity of from 200 to 20,000

pounds.

A good feature of the hoist which
we show is the attachment of the air

valve to the cylinder, instead of to the

lower head, as is the usual practice.

This admits of the head being re-

moved the same as a steam cylinder

cover, and without disconnecting the

air pipe or detaching the cylinder

from the trolley or crane. The hook,

which carries the load hoisted, is

swiveled to the lower end of the piston

rod in such a manner as to require the

least possible amount of room. This

is an advantage worth considering

where head-room is limited. The
piston rod is fitted with a gland con-

taining a packing and requires prac-

tically no attention beyond being oiled

occasionally.

One of the most important features

of hoists of this class is tne air valve.

In the lift shown the valve is a model

of simplicity in its construction, and

we are informed is very reliable and
economical in its working. Air is admitted to the hoist by the

movement of a lever in one direction and exhausted by reversing

it. Regulation can be secured from a scarcely perceptible motion

of the piston to full speed at will. It is a lift valve

provided with a soft rubber seat, in consequence of which

it will not leak with wear, neither will dust or dirt keep it

from closing tightly. Ready access for examination is provided.

The valve closes automatically (holding the piston at any point de-

Fig. 1. An Improved Air
Hoist-

sired) whenever the operating lever is released. The result is a

great saving in air compared with hoists having valves which must
be closed by hand.

The area over which these hoists can be operated is almost un-

limited, and is accomplished by means of a quickly operated hose

coupling valve, and by having live air drop-hose connections in con-

venient places, or wherever there is lifting to be done.

Horizontal hoists are fitted either with or without multiplying

sheaves, according to circumstances, and in some cases they are

Fig. 2.-Improved Air Hoist Valve.

made to telescope, thus securing a high lift with a short cylinder.

These patterns are necessarily more complicated and expensive

than the straight lift style and should be used only where sufficient

head-room cannot be obtained for the usual pattern.

This improved air boist is well adapted to take the place of chain

blocks and band cranes of all kinds, and is used very generally in

machine shops, architectural iron works, boiler shops, bridge works
foundries, power stations, etc., etc. As a foundry hoist its u°e en-

ables the molder to open his flasks without other help.

The Sargent Company's Steel Castings.

We mentioned last month the excellence of the steel castings

being turned out by the Sargent Company, of Chicago. We present

herewith two tables, the first of which gives the physical properties

of their open-hearth castings as evidenced from six heats, while the

second table compares the qualities of their open-hearth steel

with the U. S. Government specifications:

TABLE 1.—PHYSICAL PROPERTIES OF THE SAROEANT COMPANY'S OPEN
HEARTH STEEL CASTINGS.

Heat No.
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some of the latest Rock Island engines there were 21,573 pounds of

steel castings used per engine and all of these except the frames

were furnished by the Sargent Company. The order included

driving boxes, foot-plates, engine truck center plates or " spiders"

and driving wheels. The saving in the weight of the four driving

boxes was 472 pounds, foot-plate, 549 pounds : engine truck center,

631 pounds; and the saving in the weight of driving wheel centers

was as usual very large.

A Six-Foot Radial Drilling-Machine for Boiler Work.

The well-known firm of Bement, Miles & Company have recently

built their five and six-foot radial drills for boiler work from a new
design, which we illustrate herewith. This design gives a very

strong machine and permits several variations to be made to suit

the needs of customers. The table can be made adjustable, as

shown, or a plain square box table can be substituted. The machine
can be built as a plain radial drill or the head can be made to

swivel, the arm to rotate and to raise and lower, making the ma-
chine entirely universal, or any one or more of these motions can be

provided for without necessitating the others. The sleeve carrying

the arm rotates on steel balls to reduce friction. The table, as

shown in illustration, rotates on its axis, has a vertical adjustment
of 10 inches by a circular rack on the supporting column, operated

by worm and worm wheel, and can be set horizontally, vertically

or at any intermediate angle. When the machine is to stand on the

A Six-Foot Radial Drilling Machine;

ground floor, the circular rack can be lengthened, as required, to
give an increased vertical adjustment to the table.

Like all the other tools made by this company, the best of work-
manship and materials enter into their construction. The drills

are built in sizes, from 4% feet to 10 feet, the size indicating the
distance from the center of the column to the end of the arm.
Some particulars of these sizes are given in the following table :
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The Ohio Falls Car Manufacturing Company will build for the

Charleston & Western Carolina Railway 375 freight cars, 10 ca-

booses and 15 or 18 passenger and baggage cars.

The Consolidated Car Heating Company has recently equipped
the private car of President Blair, of the Wheeling & Lake Erie

Railway, with its standard drum steam-heating system.

The Lebanon Manufacturing Company, of Lebanon, Pa., have an
order from the Cornwall & Lebanon Railroad to equip with air-

brakes and automatic couplers 200 freight cars recently repaired.

The Mack Injector Company will remove to Lynn, Mass. The
company have been located in Boston. They manufacture steam
injectors for locomotives and do a general line of machinery busi-

ness.

The Morgan Engineering Company, Alliance, O., have received

a contract from the government for nine Bufflngton-Crozier model
of 1891 gun carriages. The contract calls for the completion of the

carriages within one year.

The Masou Regulator Company, Boston, Mass., have a contract

for about -5 reducing valves, for the Liondale Dye, Bleach End Print

Works, Rockaway, N. J.; also all the pressure regulators for their

pumps, and a hydraulic damper regulator for the boilers.

McKee, Fuller & Company, through their Western agent, Mr. J. L.

Woods, have just sold 70 36-inch coach wheels to the Chicago, Rock
Island & Pacific Railroad, for replacements, and 100 locomotivs

truck wheels to the Chicago, Milwaukee & St. Paul Railway.

The 180 freight cars which have been ordered by the Colorado
Midlaud Riilway will be equipped with the American Steel Foun-
dry Company's bolsters. This company's bolsters will also go under
163 refrigerator cars being built for the Armour Packing Compauy.

The Hancock Inspirator Company announces to its patrons and
the trade in general that on and after January 1, of this year, it will

conduct the sale of its goods direct. All orders will receive proper

attention and prompt shipment. Prices and discounts will be

quoted upon application.

The Falls Hollow staybolts have been specified by Mr. R. H.
Soule, Superintendent of Motive Power of the Norfolk & Western
Railway, for the seven consolidation engines building for that

road, the bolts to be used in such portions of the side sheets as are

subject to the greatest strains.

The Kansas City, Pittsburgh & Gulf Railroad has placed an order

wit 11 the Barney & Smith Car Company for 100 box cars. These
cars are to be equipped with the Chicago roof, Tower couplers and
Pickering springs, and it is probable that, the road will order at

least 1,000 cars during the coming year.

H. K. Porter & Company, of Pittsburgh, are building two com-
pressed-air locomotives of 18-inch gage, one for a copper mine in

Montana and the other for a silver mine in Idaho. A test of a sim-

ilar motor was made recently with and without reheater, and it is

said to have given very satisfactory results.

The Mexican Central Railway has prepared specifications for 570

freight cars, of which 350 are to be box. It is understood that the

specifications will be submitted for proposals within the next two
or three weeks, and that the order will be awarded on the return of

President A. A. Robinson from Europe in February.

The Henry R. Worthington Company, manufacturers of pump-
ing machinery, have received word that the exhibit of Worthing,
ton pumps at the Hungarian National Exhibition, at Budapest,
has been awarded a grand Millennium medal. This medal is the

only award made for pumping machinery at the exhibition.

The Dickson Manufacturing Company, Scranton, Pa., is building

a double pumping engine for the city water-works of New Bedford,

Mass. It is also building large sluice gates for a drainage canal in

the City of Mexico. It also has considerable work for the Calumet
& Hecla Mining Company, snd a contract for six locomotives.

Recent sales of the Beaudry Champion power hammer have been
made by Beaudry & Company, 162 Commercial street, Boston,
Mass., to B. & S. Massey, Manchester, England ; J. M. Arthur &
Company, Chicago, 111.; Gilman Carriage Works, Worcester, Mass.
and the Massachusetts Institute of Technology, Boston, Mass.

The United States Circuit Court of Appeals on the 7th of Jan-

uary rendered a decision in favor of the Chicago Pneumatic Tool
Company, in the suit of the American t'neuma f ie Company against

the Boyer hammer, thus confirming the position which the former
company has always taken, namely, that the Boyer hammer did

not infringe the American Company's patents.

The Missouri Milleable Iron Company, of East St. Louis, III., is

erecting a number of annealing ovens to give an additional capacity

of 5,000 tons per annum to its plant. The company states that this

addition was made necessary from the fact that it has secured a
number of contracts from railroad companies and car builders and
several large contracts from coupler companies.

The Wellman-Seaver Engineering Company, Cleveland, O.,

have recently furnished two Wellman charging machines for opeu-
hearth furnaces to the Carnegie Steel Company, also one machine
for the open-hearth plant of the Buhl Steel Company, Sharon, Pa.;

one for the Lukens Iron & Steel Company, Coafsville, Pa., and;

one for the Otis Steel Company, Limited, Cleveland, O.

The Bethlehem Iron Company has closed a contract for a hollow-

forged tempered steel shaft for the new steamer Queen City, of the

Pittsburgh and Cincinnati Packet line. The shaft will be 37 feet

long 14 inches outside diameter and 7 itches inside diameter. The
saving in weight will be about 5,000 pounds even though the strength
is greater than would ordinarily be provided in a solid shaft.

The Morton Manufacturing Company, Muskegon, Height", Mich.,

have recently received orders for export for one 30-inch strobe

shaperto Lobnitz& Company, Renfrew, Scotland; one36-inch strobe

shaper, James & George Tomson, Clydebank, near Glasgow; one

30 inch stroke shaper, Workman, Clark & Company. Belfast,

Ireland; one 24-inch stroke shaper with key seating attachment,

Adolph Janssens, Paris.

We have received so many excellent calendars for 1897 at this

office that we cannot take the space to notice them separately.

Most of them are tasteful and neat, none more so than those of the

Ashton Valve Company, of Boston; Falls Hollow Staybolt Com-

pany, Cuyahoga Falls, Ohio; Vulcan Iron Works, Toledo; Gould

Manufacturing Company, Seneca Falls, N. Y., and Rhodes, Gurry

& Company, Amherst, N. S.

"Out of the many car builders all over this country," said a

prominent export firm, " there are four that actually cater to the

export trade. If some of the others would look into the growing

export trade it would pay them. Next year's business in this direc-

tion will be much more satisfactory than last. Chili, Argentine

and Mexico will take double the amount, to say nothing of the far

East, etc., etc."—Railway World.

The Sargent Company, Chicago, recently shipped to the Pioneer

Electric Power Company, Ogden, Utah, a steel flange casting, 6 feet

IK inches internal diameter, two flange castings 4 feet 7 3
s
' inches

internal diameter, aidone breeches pipe 6 feet internal diameter.

The weight of the breeches pipe is 10,000 pounds. The casting is

designed to stand a pressure of 200 pounds per square inch, but

will safely carry a much higher pressure.

The Robert Aitchison Perforated Metal Company has recently

received an order for perforated steel p'ates for the separating de-

partment of a large Eastern iron mine. The order will require al-

most a carload of steel plates. The fact that this order came en-

tirely unsolicited from the mining company, and without even ask-

ing for quotations, is in the highest degree complimentary to the

Aitchison Company and indicates the great satisfaction with

which previous orders have been filled.

The Niagara Power Company has contracted with the Westing-

house Electric Company, of Pittsburgh, for the construction of five

5,000 horse-power dynamos, identical with those already constructed

for and in use by this company, It is said that the order includes

two more dynamos conditionally ordered. The Niagara Company

has also awarded to William Sellers & Company, of Philadelphia,

a contract for five turbine governors and five sluice gates. The tur-

bines will be built br the J. P. Norris Company, of Philadelphia.

The American Road Machine Company, of Kennett Square, Pa.,

and the Aultman Company of Canton, O., have made an important

change in the marketing of their improved road and street machin

ery, and announce that hereafter the entire output of the two con-

cerns in machinery of this class will be sold by the Good Roads Ma-

chinery Company, with headquarters at Kennett Square, Pa. This

arrangement, it is believed, will prove beneficial to the manufac-

turer, dealer and the purchaser, and will enable the Good Roads
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Machinery Company to offer a choice to its patrons of the very

best midlines and tools on the market for road-building and re-

pairing.

The Jeffrey Manufacturing Company, Columbus, 0., have re

cently installed a model coal and ash handling plant in the power-

house of the Cicero & Proviso Street Railway Company, Chicago.

III. Coal is carried in overhexd storage bunkers from which it is

fed to automatic stokers. The coal is received into chutes from

which it is delivered to a conveyor which earries it to a crusher,

from which it is spouted to a bucket elevator. This will deliver it

either to a cooveyor that will take it to a storage bin or to another

conveyor, by which it is delivered to the coal bunkers above the

stokers. The ash is handled by two 12-inch spiral conveyors from

which they are carried by a bucket elevator to an ash tank on the

ontside of the building.

The Gates Iron Works of Chicago, have entered the high-speed

engine business with the Fischer-Gates single and four-valve self-

oiling, automatic engines, built according to the design and under

the patents of Mr. Fred F. Fischer. Their product will be handled

by Messrs. Fischer & Whiteside, 700-702 Fischer Building, Chicago.

Plans for extensive additions to the plant of the Gates Iron Works
ar- completed. The catalogue illustrating and describing the feat-

ures of the Fischer-Gates engine will be ready for distribution in

a short time. Orders for these engines are already on the company's
books. The reputation of this concern and that of the gentlemen
who are associated with them in this enterprise insures the con-

struction of a first-class engine.

On December 3' the Japanese government signed contracts at

Washington for the two cruisers to be built in this country for the

Japanese navy, as already stated in these columns. One of the new
boats will be built by the Cramps, Philadelphia, and the other by
the Union Iron Works, San Francisco. The cruisers will be practi-

cally alike and will cost about $1,500,000 each. Their length over

all will be 374 f--e ; breadth, 48 feet; extreme depth, 30 feet, and dis-

placement, 4,700 tons. Tneir speed will be 22)i knots under forced

draft. The miin battery will consist of two eight-inch guns, with
a secoudary battery of ten 12-centimeter guns; twelve 12-pounders,

and six 2'^ -pounders. The bolts will have twin screws, the en-
gines will be triple-expansion, and the boilers will be of the cylin-

drical type,

We have received from the Clayton Air Compressor Works, 26

Cortlandt street, New York, a copy of a newly-issued circular on
compressed air shop tools and appliances. The circular illustrates

and describes all of the prominent articles of this class now offered

for sale in the market, and combined with the company's catalogue
No. 8, the field of compressed air michinery is very fully covered.

In the circular before us the Boyer, Clement and Keller pneumatic
tools or hammers are illustrated and described, also the Phcenix
portable rotary drill, Manning portable piston air drill, Plueiix
pneumatic breast drill, Pittsburgh bridge riveter, air hoists, Man-
ning sand-papering machine, a pneumatic sand sifter for foundry
u=e, air lift pumping system, a pneumatic rivet holder-on, car seat
cleaners, a compressed air engine, wire-wrapped hose, fuel oil

burners and self-clos'ng air hose couplings. Those interested in

applications of compressed air should send for the circular.

Announcement is made of the organization of a new company to

take over the plant and business of the Bucyrus Steam Shovel &
Dredge Company, South Milwaukee, Wis. The new company is to
be known as The Bucyrus Company. It will continue to make all

types and sizes of dredging and excavating machinery for every
purpose. For its hydraulic dredges this company builds esntrifugal
dredging pumps, having simple, compound or triple expansion
engines directly connected, up to 1,000 horse-power or more. In ad-
dition to its well-known excavating and dredging machinery, the
company builds pile drivers, wrecking cars, and placer mining ma-
chinery. It is considering the enlargement of its crane department,
for the purpose of manufacturing not only locomotive cranes, but
a'so special and power cranes of all descriptions. The officers of the
new company are: H. P. Eells, President; A. B. Stetson, Superin-
tendent; A. W. Robinson, Engineer, and J. M. Millman, Secretary
and Treasurer.

The Tennessee Centennial Exposition will open May 1 and close
Oct. 31 of this year. It is to be held in Nashville and is a celebra-
tion by the State of Tennessee of the 100th anniversary of its ad-
mission to the Union. It is not intended to run the exposition as a
nionuy making affair and hence it has been possible to eliminate
some of the objectionable features of other recent expositions. The
commerce building is the largest on thegrounds and is 500 by 315 feet

with wings 150 feet wide. The agricultural buildingis525 by 175 feet

the machinery building 375 by 138 feet, the transportation building

400 by 125 feet, and the minerals and forestry building 400 by 125

feet. The size of these structures gives some idea of the magnitude
of the coming exposition. There are other buildings, including

one by the government, an administration building, woman's
building, an auditorium, a children's building, etc., so that the

exposition promises to be a complete one and a credit to the State.

Mr. J. W. Thomas is Presideut of the exposition; Messrs. V. I*

Kirkmsm, W. A. Henderson, and J. Overton, Vice-Presidents; Mr.

Chis. E. Ourray, S;cretiry; M. E. C. L;wls, D rector General.

©ur pirrrtorij
OF OFFICIAL CHANGES IN JANUARY.

We note the following changes of officers since our last issue.
Information relative to such changes is solicited.

Atchison, Topeka & Santa Fe.— Mr. Geo. A. Hancock has been
appointed Assistant Superintendent of Motive Power. James
Dunn is Chief Engineer; Mr. C. D. Purden, Assistant Chief Engi-
neer.

Atlantic & Dxnville. —Mr. Chas. D. Owens, Vice-Preeident and
General Manager, died suddenly Jan. 15.

Belt (of Indianapolis.)—President Wm. P. Ijams has resigned,
and is succeeded by Mr. D. F. Kinshall.

Chesapeake & Western.—Mr. E. W. Sells has been chosen Vice-
President, with office at 30 Broad street, New York.

Chicago, Rock Island & Pacific- Mr. H. Monkhouse, Assistant
Superintendent Motive Power, has resigned.

Chicago & Alton.- Mr. Jacob Johann has resigned the position f

Superintendent of Machinery and is succeeded by Mr. H. Monk
house.

Columbus, Sandusky & Hocking.—Mr. E M. Po9ton, of Nelson-
ville, O., has been appointed Receiver.

Detroit, Grand Rapids & Western—This is the reorganized De-
troit, Loosing & Northern; Mr. Charles M. Hjall, Presideut; Mr.
E. V. R Thayer, Vice President; Mr. Charles Merriam, Secretary
and Treasury.

Duluth, Missabe c# Northern.—Mr. Wm. Smith has been ap-
pointed Master Mechanic, vice Mr. A. F. Priest.

East Broad Top —Mr. F. F. Lyons has been appointed Chief
Engineer, with office at Rockhill Furnace, Pa.

Fort Worth £ Denver City Railway.—Mr. Morgan Jones, previ-
ously General Manage-, his been elected Vice-President.

Grand Trunk —Mr. Frank Joy is appointed Assistant Master
Mechanic at Gorham, N. H. Mr. W. D. Robb is appointed Mister
Mechanic at London, Out., vice Mr. A. H. Smith, resigned.

Gulf, Colorado & Santa Fe.—Mc. Geo. A. Hancock, Superin-
tendent of Machinery, has resigned.

Hutchison & Southern.—J. A. Graves has been appointed Pur-
chasing Agent, with office at Hutchison. Kan.

Interoceanic Puebla.—Mr. E. W. Knapp has been appointed
Master Mechanic.
Lebanon Sj^rinas.—Receiver Wm. V. Reynolds died last month.

Long Island.—Mr. H. B. Hodges has been appointed Purchasing
Agent and Superintendent of Tests.

Texas Central.—Mr. P. T. Mooney, Master Car Builder, has been
appointed Master Mechanic also, at Walnut Springs, Tex., to suc-
ceed Mr. F. H. Dehn.
Mexico National.—Master Mechanic E. W. Knapp has resijned.

Missouri, Kansas & Texas Railway System.— Mr. S. B. Fisher is

Chief Engineer of the Missouri, Kansas & Texas Railway System,
with office at St. Louis, Mo.
Mt. Pleasant <i- Latrobe.—Mr. H. C. Frick has been elected Pres-

ident.

Neiv England.—Mr E. D. Robbins, Hartford, has been chosen
Vice-President.

New York, New Haven & Hartford.— rhe position of Third Vice-
President has been abolished.

Oregon Short Line S: Utah Northern.—Mr. W. H. Bancroft has
been elected General Manager.
San Antonio & Gulf Shore.—Mr. George Dullnig has been ap-

pointed Receiver, vice Mr. H. Terrall.

St. Louis, Cape Girardeau & lort Smith.—General Manager E.
S. McCarty has resigned.

St. Clair, Madison A St. Louis Belt.— Mr. J. F. Barnard has been
appointed Receiver.

Toronto, Hamilton S: Buffalo.—Vice President J. N. Beckley has
been elected President.

Wheeling <i Lake Erie.—Mr. M. T. Herrick, of Cleveland, and
Mr. Robert Blickensderfer, Toledo, have been appointed Receivers.

Youghiogheny Northern.—Mr. „H. C. Frick has been elected
President., .„ JW»...
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IX.

{Concluded fiom page 44-)

MACHINE SHOP.

This building is ODe of the best structures of its kind in the

country, and is equipped with the most improved tools and

machinery that were obtainable at the time it was built. Its

size as shown in our June issue is 258 feet 6 inches by 75 feet, two

stories in height, and is as thoroughly fireproof as brick and iron

construction could make it. It is a model as to lighting, all sides

being provided with large mullioned windows, which are earned

up as near to the top of the two stories as was practicable—a point

which is very much neglected in many shops^notably so in some
of the older ones. The absence of ornamentation on the outside

of this and the other buildings at Juniata is also very grateful.

All the construction is entirely plain, and yet is finished in ex-

cellent taste. One feature especially is noticable. All the corners

which form the window and door openings are built of rounded

bricks. This expedient protects them from being chipped and
brokeD, and has a sort of soothing effect similar to that which

results from the rounding of the corners of castings, which is now
the universal practice with pattern-makers and des igners of

machinery who know their business. Some of us can iemember
when it was the eommon practice among mechanics to make
as lavish use of sharp corners and mouldings in the construction

of machinery which were intended to be ornamental.

The interior of the building is constructed of wrought-iron

beams and columns, with fiieproof floors, all of the most modern
and improved character. The first floor is arranged with a cen-

tral nave, with a traveling crane of 23-ft. span, which traverses

its whole length, and is supported on longitudinal beams which
rest on wrought-iron brackets attached to the columns. The
larger machine tools are located .in the center, so that all heavy
pieces of work can be placed on them and taken off by the travel-

ing crane. The shop is also liberally supplied with air-hoists and

tracks on "runways," with which lighter objects can be handled

with great facility. Altogether there are twenty-three such hoists

on this floor. The lighter tools are located in bays on each side

of the nave. The office for the foreman and shop clerk is located

near the center of the shop, and is elevated so as to command a

view of the whole floor. The toolroom is below it.

The motive power for the machinery is supplied by two Westing-

house 100 horse-power compound engines, and the building ia

heated and ventilated by the Sturtevant system. Two hydraulic

elevators serve to take work from the lower to the upper floor

and vice versa. Our description would assume the character of

a mere catalogue if we were to enumerate the machines and tools

with which the shop is supplied. As remarked before, it was the

original aim to have all these of the most improved kind and that

purpose has beeu carried out to the best of the ability of those

who designed the shops. The toolroom especially is a model. The

superintendent of this department also has charge of the repairs

to all the machine tools in the shop, and is responsible for keeping

them in order. Such a man of course should be a specialist in

this kind of work, and if he is, the repairs of this kind of machin-

ery is much facilitated.

The practice of making cutters for milling machines out of old

steel axles and case hardening them has been adopted here, as

well as in the locomotive repair shop, with excellent results. The

axles are made of Bessemer steel.

The lighter machine tools are on the second floor, and here, too,

the same superiority is noticeable. A special department, which

is divided from the rest of the shop, is devoted to brass work and

is equipped largely with Warner, Swazey & Company's tools.

ERECTING SHOP.

This building is similar to the machine shop and is 354 feet 6

inches by 70 feet. One of the noticeable features which is located

alongside of the western entrance is an admirable wash room for

the men. This has porcelain-linod basins, hot and cold water and

would be a credit to any ordinary hotel. A wooden pail, which

each man had to provide for himself, was all the convenience of

this kind which was supplied in shops when the writer was an

apprentice.

The machine tools for doing [wheel-work are all located at the

west end of this shop. The shafting is carried in wooden frame-

work, so that^the two traveling cranes can move over it, and

they thus serve the wheel-lathes, wheel-presses, and can move
the work done here to any part of the shop where it may be

needed. A novelty is a wheel-press which can be raised and

lowered by hydraulic pressure. Instead of blocking up the

wheels in the press, the machine itself is thus brought to the

proper height for the work it must do. Air-hoists are provided

wherever heavy work must be lifted to or from a machine.

A single track extends through the whole length of the shop,

and at the east end there are two short tracks, with pits on each

side of the central one. The two traveling cranes run on

wrought-iron beams, which are supported on masonry columns.

The cranes are each of 35 tons capacity and can run the whole

length of the shop. The office is in the middle of the building,

with a room for storing bolts and other parts below it. These

are all handled in wrought-iron boxes.

At the time of our visit only a small amount of work was in

progress. A number of mogul engines, of the same dimensions

as the compound moguls described in our October number, were

in process of construction. It is the intention to substitute these

engines for those of the consolidation type in many places, where

the latter have heretofore been used. These moguls have Bel-

paire boilers, 68 inches diameter, next to the firebox, the front

end being 60 inches.

boiler SHOP,

This is doubtless one of the best-equipped shops of the kind in

this country and is 386 feet 6 inches by_80 feet. The west end has

a 76-foot electric traveling crane, and also five 3-ton jib cranes,

operated by hydraulic power. There is also one gas furnace for

heating plates, with a bed 10 by 14 feet, two hydraulic flanging

presses, three hydraulic shears, six hydraulic punches, two mul-

tiple punches which will punch 70 holes at a time for tank work
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and which can be changed to a 60-inch shear when required; one

Sellers 5-fool straightening roll, one 6-foot small bending roll and

one large 12-foot roll, all operated by hydraulic motors. All

punching and shearing machines have jib cranes for handling

work.

There is also a No. 5 Hillis & Jones double plate planer 20 feet

long, two 4-foot Bement & Miles radial drills, one four-spindle

Prentiss drill press for drilling mud ring9, one hydraulic riveting

machine with 13-foot gap and having a capacity for 45 tons pres-

sure, and another one with 8 feet gap of same kind. Over these

riveting machines is what may be called a clear-story which ex-

tends transversely to the building and is provided with a 10-ton

hydraulic crane for handling the work to and from the machines.

This crane has a lift of 40 feet above the track in the shop. An-

other hydraulic riveter, with a 25-foot jib crane attached to the wall,

is used for riveting mud or "foundation" rings in fireboxes. There

are also two "walking-cranes" which travel on a siDgle track,

bicycle fashion. One of these is operated in connection with a 60

inch gap portable hydraulic riveter and the other with a 14-inch

gap riveter which has a universal joint.

Besides these machines there are two Hillis & Jones No. l£

and No. 2 punches and shears, one flue cutting.off machine and

girder, all operated by electric power;aflue tester in which water

is admitted to fill the flues from the city mains and pressure ap-

plied from the hydraulic accumulator.

PAINT SHOP.

An admirably arranged paint shop' also forms one of the

cluster of Juniata shops. It resembles in its outfit the passenger

car paint shop, which has already been described, although, of

course, it is not nearly so large.

From the plan of the shops in our June issue it will be seen that

a transfer table was provided for facilitating the movement o.'

cars and engines from one shop to another. It is generally

agreed now that this was not essential, and that tracks outside of

the shops would provide all the facilities for transfer that are re-

quired. As has been remarked in these columns before, a trans-

fer table is a nuisance—sometimes, it is true, a necessary one, but

nevertheless one that should be dispensed with whenever it is pos-

sible to do so.

Altogether the Juniata shops may be regarded as one of the best

equipped establishment in the country. The design of the build,

ings is especially to be commended. The lighting, heating,

ventilation and drainage are all of the best, and the external ap-

pearance of the shops manifests the kind of good taste which is

controlled by the highest order of.utility and good sense.

Specifications and Sections for £teel Rails and Angle
Splice Bars—New York Central & Hudson

River Railroad.

The New York Central & Hudson River Railroad Company is

among those who have for years realized that the keeping of

track up to a high standard of excellence is an important factor

in providing for the greater wheel and train loads required to

meet the decreasing rates of transportation. And in raising the

standard of the track this company has found that nothing helps

more that the use of heavy and stiff rail sections. In 1883 it

adopted a 5-inch 80-pound steel rail, which is said to be the first

rail section in which stiffness was made a primary rather than a

secondary consideration. This same idea has governed the design

of later sections including the 80 and 100-pound rails now used.

The angle bars used with them are 36 inches long and the joint

is supported on three ties, whereas a number of years ago the

angle bars were shorter and the joint was supported on two ties.

With these improvements and the use of more ballast it is found
that notwithstanding the higher train speeds and heavier wheel
loads, the inequalities of the track as compared with the old 65-

pound rails have been decreased about 50 per cent., where 80-

pound rails are used and 75 per cent, where the 100-pound rails

are in service, and while this has been accomplished the expense
for ties and labor has been decreased.

The improvements which we have noted above have been

accompanied by the use oi hard and tough, steel rails of high

elastic limits and the material in the splice bars is also of high-

grade steel. The old-style short angle bars wore rapidly near the

center of their length, but the greater length of the present stand-

ard and the better support of the joint on the ties, combined
with the use of a higher steel, has reduced this wear until it is

little more in the center than elsewhere, and the joints can be

kept in good surface for several years with little trouble.

Mr. P. H. Dudley and Mr. Walter Katte, Chief Engineer of the

road, have both given the rail question years of study and last

year they got out a new specification for rails and splice bars,

which, through the courtesy of Mr. Katte, we are permitted to

publish. We also give sections, to a scale of one-half size,

of the 80 and 100-pound rails and their angle bars.

The Dudley rail sections are already known to our readers and

need no explanation. They embody the results of experience and

of the best study of recent years. The heads are wide and shallow,

and the metal in the heads bears such a percentage to the total as

to insure proper working and a dense, compact metal to receive

the wear. The angle bars are 36 inches long for all rails from 65

to 100 pounds, and are secured by six bolts. Those for the 65-

pound rails weigh 54.2 pounds per pair, for the 80-pound rails.

64.3 pounds, and for the 100-pound rails. 80 pounds per pair. The

=qSi-:

Section of 100-pound Rail and Splice Bars-New York Central
& Hudson River Railroad.

tie directly under the joint is protected by a Servis tie-plate.

The specifications are as follows:

STANDARD SPECIFICATIONS FOR STEEL RAILS.
1. Chemical Composition:

65 lbs. 70 lbs. 75 lbs. 80 lbs. 100 lbs.
Carbon 15 10 .55 .17 lo .57 .50 to .60 .55 to .60 .65 to .70
Silicon 15 to .20 J5to .20 .loto .20 .loto .20 .15 to 20
Manganese 1.05 lo 1.25 1.05 to 1.25 1.10 to 1.30 1.10 to 1.30 1.20 to 1.40
Sulphur 069 .069 069 .069 .069
Phosphorus 06 .06 .06 .06 .06
Rails having car-
bon below will be
rejected 13 .15 .18 .53 .60

Rails having car-
bon above will be
rejected 57 .59 .62 .65 .70

From the results of inspections of the rolling of the ingots, blooms
and rails, and from the drop tests, the Inspector of the railroad

company in charge of making the rails shall have the right to

select the minimum or maximum limit of either the carbon, silicon

or manganese, or the three, as the general guide for the composi-
tion, as he may consider the finished product requires to produce a
tough rail with as dense fine-grained heads as possible by the plant
of the manufacturer.

2. Blowing and Agitating the Ileat.—The heat to be blown clean
in the stack, and, when poured into the ladle, to be agitated by
thrusting a green-wood pole into the metal for 10 seconds.

3. Teeming the Ingots.—In teeming the ingots for rails no
cracked nor patched moulds are to be used, and only a thin, even
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wash of "slurry," or its equivalent, will, under any circumstances,

be permitted to be used on the inside of the moulds.

The moulds must be filled without undue spattering, at one pour-

ing, and must be maintained in a vertical position until the upper

portion—top— of the ingot has solidified. Particular attention

must be given to the production of sound ingots.

The steel in the mould must be made to set quiet or "dead" with-

out the use of sand.

Occasional ingots which boil, forming "horns" in the ^center or

corners over three inches high, or steel rising, forming "nigger

heads" over three inches high, will be subject to rejection.

Ingots which have bled—"bleeders"—or from chilled heats, or

ingots which have been badly teemed, will not be permitted to be

charged into the furnaces or be used for rails under any circum-

stances.

4. Test Ingots.—From each heat, two test ingots shall be cast

2>» inches by 2J£ inches by 4 inches long.

One test ingot taken from the metal going into the first ingot

poured from the heat, shall be marked "A," and the second test

Ingot from metal going into the final ingot, shall be marked " B."

As may be designated, either "A" or " B " test ingot or both shall

be rolled into bars one-half inch square, and pieces 18 to 20 inches

long will be required to bend to a right angle without breaking.

Any form of test bar of about the size mentioned will be accepted

which in bending either to a right angle or J60 degrees will stretch

the metal on the outside of the bend about 12 per cent, per inch.

The bars, however, must be rolled and bent by blows from a sledge

or hammer.
I

I Centre of

Section of 80-pound Rail and Splice Bars.—New York Central
it Hudson River Railroad-

5. Reheating the Ingots and Blooms.—In reheating the ingots

or blooms, care must be taken to avoid overheating or producing
a coarse texture in the head of the finished rail.

In no case shall they be reheated until the cinder starts to run
when the ignot or bloom is drawn from tbe furnace or soaking pit.

6. Cutting the Blooms.—The sand or top end of each bloom to be

cut or sheared off until sound and solid steel is obtained entirely

free from sponginess, pipe or exterior scabs.

This matter must have special attention on the part of the

manufacturer.

7. Section.—The section of the rail throughout its entire length

shall conform to the template to be made in strict conformity with
the measurements or dimensions on the drawing or blue-print of

the section hereto attached or designated.

Tbe fit of the fishing or male template shall be perfectly main-
tained.

When the rolls are new, the section of the rail must be of its

standard height. As the rolling proceeds a variation not exceeding

f( of an inch of excess in height may be permitted in a delivery of

10,000 tons of rails in any one section, after which rolls must be
reduced to the standard height for such section.

The standard of measure to be Barling. Brown & Sharpe, United
States Standard steel rules.

8. Rolling.—The rails to be rolled at as low a heat as possible.

9. Weights.—The weight of the rail shall be determined by the

top rail of the ingot and shall he maintained as near to standard

weight per lineal yard as is practicable in conformity with the pro-

visions in Clause Seventh.

10. Lengths.—Tbe standard length of rails shall be thirty (30) feet,

at a temperature of seventy (701 degrees Fahrenheit.

Shorter rails of twenty-four (24) foot lengths or over .will be ac-

cepted to the extent of 10 per cent, of the entire order.

A variation in length not exceeding one-quaiter of an inch longer

or shorter than the above-specified lengths will be allowed.

11. Sailing.—The saws must be kept sharp and care must be

taken in sawing to avoid a flow of steel, which will produce a swell

in the center of the head or on top of the flanges of the base.

12. Cambering.—Kails must not be overcambered to cool; on the

contrary, rails which, on a circular curve, are concave one-half inch

at the center are preferred.

13. Cooling.—Rails when placed on the hot beds must be spaced

at least 8 to 12 inches apart until cool enough to be sent to the

straightening presses.

14. Cold Straightening—Co\& "gagging" the rails severe enough

on the head or base to leave the impression of the "gag" will Dot

be permitted. The distance apart of the supports in the straight-

ening press must be suitable for the stiffness and section of the

rail.

For the 65 and 70-pound sections, not less than 36 inches between

center to center of suppoi ts.

For the 75 and 80-pound sections, not less than 40 inches between

center to center of supports.

For the 100-pound section, not less than 44 inches between center

to center of supports.

The supports on the straightening presses must be flat, not worn

hollow, and set on the press, "out of twist," having recessed fillets

in the corners.

The steel "gags" or "fullers" must have rounded, instead of sharp,

corners.

The rails must be straight in all directions, as to both surface

and line, without twists, waves or kinks, particular attention being

given to having the ends without kinks or drops.

No rails shall be straightened until they have cooled so they can

be handled with the bare hands.

15. Finish.—The rails must be smooth on the heads and bases,

and free from all mechanical defects, flaws and seams, and must be

sawed square' at the ends. The burrs made by the saws must be

carefully chipped and filed off, particularly under tbe head and top

of the flange, to ensure proper fit of the splice plates.

16. Drilling.—Brilling for bolts to be in strict conformity with

the blue print attached, or the dimensions given herewith. Holes

imperfectly drilled to be filed to proper dimensions. All holes must

be accurate inevery respect, and finished without burrs.

17. Branding.—The name of the maker, date, year and month,

with the designation of the rail, to be rolled on the side of the

web.

The number of the heat to be stamped on the side of the web go

as not to be covered by the splice plates. The rail from the top of

the ingot to be also stamped "A," the second rail "B," the third

rail "C," the fourth rail "B," and the fifth rail "E."

18. Drop Tests—One rail butt, at least four and one-half feet

long, to be taken from each heat, and placed upon skids, side by

side,' to cool. The heat number to be stamped upon each. If the

heat exceeds nine tons, then two rail butts are to taken if the In-

spector so'desires.

The butts when cool to be placed, either head or base upwards,

or on the side on solid steel or iron supports, and upon them shall

be dropped a weight of 2,000 pounds ; the height of drop and dis-

tance apart of supports for the different weight of rails being as

follows :

Weights Height
per yard. of drop.

60 16 feet.

65 IB "

Distance apart
of support.

3 feet.

Ninety'per cent, of such tests must stand without breaking, and

broken butts not showing an elongation of four (4) per cent, in the

inch under greatest tension, the rails of that heat are to be held un-

til a piece can be cut from one, tested under the drop, and, if it

fails to showjthe four (4) per cent, elongation before breaking, shall

subject to rejection the entire lot of rails made from that heat.

19. Inspection—The Inspector representing the purchaser shall

have free'entry to the works of the manufacturer at all times when
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this contract is being filled, |to satisfy himself that the rails are

being made in accordance with these specifications. The manu-
facturer shall daily furnish the carbon and manganese determina-

tions of each heat, and a complete chemical analysis of at least one

heat of each day and night turn in which each element is to be

determined.

20. Rejection.—Inspectors shall have power to reject rails made
from insufficiently sheared blooms, or from heats, the test butts of

which have failed, or from badly poured heats, or from "chilled
"

heats, or from " bled " ingots.

21. Handling and Loading the Rails on Cars.—Care is to be taken

n handling the rails during manufacture, so as not to bruise the

flanges, or throw or let the rails fall upon each other.

In loading upon the cars they must be skidded into them and not

thrown in or allowed to fall from any height.

When rails are loaded on gondola cars with the end boards

turned down, so that the ends of the rail rest on them, a wood cleat

or blocking must be placed across the middle of the car to support

the middle of the rail on a level with the top surface of the turned-

down end board.

STANDARD SPECIFICATIONS FOR STEEL A LICE BARS FOR
RAIL JOINTS.

1. Chemical Composition.
For bars not exceeding,",; For bars exceeding T

*
B

Constituents. inch in thickness. inch in thickness.
Carbon 0.25 to 0.30 0.10 to 0.12

Manganese 1.00 to 1.30 1.00 to 1.30

Phosphorus notto exceed. 0.06 0.05

2. Analyses.—The determinations by chemical analysis for car-

bon and manganese shall be furnished for each heat of the steel,

and similar determinations for phosphorus and silicon shall be fur-
nished daily.

3. Ingots.—All ingots shall be well poured, and made so that
they will set quiet on top without "sanding"; and must be of suffi-

cient area on the top end to afford ample metal for at least 50 re-

ductions in area, for the desired section of angle bar.
4. Test Ingots.—Test ingots of|2% by 2H by 4 inches in size shal be

cast from each heat, which snail be rolled into test bars of one-half

(}i) inch square, and be cut into pieces of eighteen (18) to twenty
(20) inches in length, which pieces must bend to a right angle with-
out breaking; but any form of bar not less than one-half (?j) inch
In thickness or width will be accepted, which, when bent to an
angle of from 90 to 160 degrees shows a "stretch" of the metal on
the outside of the bend equal to about twelve (12) per cent, per lineal

Inch.
The bars must be rolled, and the bending be done by blows of a

sledge hammer.
5. Heating.—The steel, either in ingots or blooms, must not be

overheated to such degree as to cause the cinder to run when
drawn from the furnace.

6. Rolling.—The angle bars must be rolled to shape in strict con-
formity with standard templates which shall be made for each of

the several sizes and sections of bars required, from the dimensions
shown in drawings or blue-prints of same, which will be furnished
by the railroad company; particular attention will be required that
the height of the bars, as determined by the fishing angle, is also
at the proper distance from the center line of the rail section, as
shown by the standard drawings of same furnished by the railroad
company—as the proper fit of the bars to the rails depends on this
feature, its strict observance will be insisted upon. The bars must be
rolled with a smooth surface finish and be free trom fins or cracks
on the edges.
Before cutting up into splice-bar lengths the hot bars must be run

upon proper hot beds, and be held in proper position to insure cool-
ing as uniformly as possible.

7. Branding.—The name or initials of the maker, and date and
year of rolling, also the designation of the particular rail section to
which they apply, as per the standard drawings, are to be rolled
upon the bevel of each bar, in such position as not to be under the
heads or nuts of the bolts. Bars branded on the center line of the
punching will be rejected absolutely.

8. Shearing.—The knives of the shears must be well and properly
shaped, and at all times kept sharp and must shear clean, without
tearing, cracking or leaving "fins" on the bars.

9. Punching.—In all bars the entire six (0) holes must be punched
at one operation; and so as not to cause "swelling" in the edges of
either of the fishing angles, and must be punched clean and smooth,
leaving no cracks or burrs.
The punches must be set accurately in line and center-spaced in

strict conformity with the standard templates made from the draw-
ings furnished by the railroad company. The punches and dies
must at all times be kept sharp and in good order.
Punching one hole at a time is absolutely prohibited, and plates

so punched will be rejected.
10. Notching.—All the spike "notches" in any one bar must be

punched at one operation, and must strictly conform, both in size
and shape, with the dimensions shown on the standard drawings
of the same.

11. Inspection.—All bars must be straight and free from kinks in
any direction.
The Innpector representing the railroad company must compare

all "cold templates" and gages to see that they are in strict conform-
ity with the dimensions given by the standard drawings for any
section; and any template or gage not so conforming must be re-
adjusted or replaced; and any heat of steel or splice bar found by
him not to be in conformity with every requirement of this speci-
fication shall be rejected by the said Inspector.

The Maintenance of Iron and Wooden TJnderframes of

Freight Cars in France.

BY M. L. TOLMAK,
GRADUATE OF L'ECOLE POLYTECHNIQUE,

CHIEF OF THE SHOPS OF THE EASTERN RAILROAD OF FRANCE

AT MOHON (ARDENNES).

The railroads of Continental Europe possess a great variety of

rolling stock, many of which are to be seen not only in passing

from one country to another but even on the railroads under the

same administration. In excepting the passenger coaches and

the accessory cars for fast schedules (luggage vans, cars for equi-

pages, for stabling, etc.) as well as the special cars such as re-

frigerator, tank, etc., there remain in France about 250,000

cars, the maintenance of which will be the subject of this article.

Nearly all these cars present the following features :

1st. The frames rest directly on the wheels without the inter-

mediary of bogies or trucks. They have in general two pairs of

wheels, about one meter (39.4 inches) in diameter, and these sup-
port the weight through the medium of half-elliptic springs.

2d. Their lengths vary between 4.5 meters (14.8 feet.) and 8

meters (26.2 feet), and their carrying capacity is 10,000 kilograms
(22,000 pounds), while the weight is between 6,000 and 9,000

kilogrammes* (13,200 pounds to 19,800 pounds).
3d. Their draw-gears have either spiral or high-elliptic springs.

None of these cars have continuous brakes, but about one-

tenth of them are furnished .vith hand-brakes.

CLASSIFICATION.

From the standpoint of the materials employed in the construc-

tion this rolling stock may be classed in three groups

:

1st. Cars with wooden underframes.
2d. Cars with mixed underframes (longitudinal sills of iron and

transverse members of wood).
3d. Cars with iron frames.

We will mention that frames of wood reinforced by iron plates

are in use, but their numbers are few. The Eastern Railroad has

only applied these'plates to permit the use of the Westinghouse
air-brake on some old passenger coaches with wooden frames.

Four hundred flat cars have likewise been supplied with iron

plates for reinforcing the sills at the middle of their length.

Each of the groups enumerated above includes cars of several

types, which can be divided into three principal ones :

a. Flat cars.

b. Open cars with high sides, with or without doors, for the
transportation of coal, coke, minerals, etc.

c. Closed cars.

Taking as a basis the rolling stock of the Eastern Railroad, we
can establish the following table, from which we can obtain an
approximate idea of the general division of the rolling stock of

France in the preceding classification.

Designation of groups.
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class of rolling stock is subjected to severe usage, being often

loaded from wagons whose contents are dumped into the cars

from a considerable height.

The first attempt to use iron upper frames (that is, frames for

holding the sides and ends) were not very successful, the sections

being generally too light. At last to obtain boxes of light weight

and small cost they sacrificed solidity and facility of repair.

Oxidation, together with the wear of service, have prevented

them from being more durable than the boxes made entirely of

wood.

To-day, at the risk of increasing the dead weight, they have

adopted stronger sections, of which one can judge by examina-

tion of those represented in Fig. 1. It would be difficult to say

in advance what ratio there will be between the durability of the

first and of the last types, but we can without hesitation admit

that the advantage will be with the new sections.

The repairs necessitated in running service are almost always

from accidental causes and consist in uprights or moldings

(upper bands) worn or broken. It is not usually economy to

repair these parts—they are simply replaced by new pieces pre-

pared in advance. This work is facilitated in many cases by

having the pieces secured by bolts* and not with rivets, so that

there is no difficulty in substituting one piece for another.

Boxes entirely of iron are. with the French companies, used

only in exceptional cases. The Belgium and German roads are

abundantly supplied with them. The running repairs of such

boxes are certainly less than boxes whose sheathing is of wood,

until the time when it is necessary to replace the sheathing cr

repair the under parts weaken"d by rust, which collects rapidly.

In case of serious damage resulting from a collision or derail-

ment, the repairs afterward are very expensive. We have found

a number of times that the cost of such repairs has been more

than 25 per cent, of the purchase price, while that for cars

with wooden ends and sides (upperframes of iron or of wood)

under the same conditions would not have reached 10 per cent.

This work of repair requires a very complete set of tools and a

staff of skilled workmen, such as iron workers—seldom found

except in shops of considerable importance.

Several administrations such as the Eastern and Northern

railroads have kept in their equipment some covered cars with

boxes entirely of wood. These cars do not have to resist as heavy

strains as do the open cars with high sides which transport full

loads of heavy material; the use of iron sections for the upper-

frames is thus less needful, and when we arrive at this condi-

tion, we may remain content with light sections. As in the case

of the uncovered boxes, it is difficult to give an opinion of the

advantages of wooden upperframes over the iron ones, or vice

versa. In discussing it, we find that it raises very complex

questions relating to the kind of traffic, the circumstances under

which one finds himself, the traditions of the owning adminis-

tration, etc. We do not believe it possible to reach an actual

conclusion in such a discussion.

We give further on a series of designs representing cars of

which the boxes belong to the different types of which we have

spoken.

Underframes.—Although the C03t of an underframe is only

one-tenth of the total cost of a car, this part is to be considered

the most important. It is admitted that the duration of the

frame is the same as that of the car itself, and that the repairs it

requires correspond almost always to the repairs of the box.

The frame is far from being subjected to the complex condi-

tions whicn govern the establishment of a type of car; it is sim-

ply required to be of small cost, substantial and easily main-

tained. For this reason each grand administration limits itself

to a small number of types of frames, while admitting a very

great diversity of types of boxes.

The question of knowing if it is preferable to construct the

underframes of wood or to introduce steel sections presents

itself with a special distinctness that makes it interesting to

examine.

The frames of wood are almost always of the rectangular out-

* The use of rivets is frequently insisted upon by the customs to avoid
the too easy taking apart of the box, thus permitting fraud.

line (Fig. 2) A B C D, braced here and there by intermediate

transverse members, and rendered rigid by diagonal bracing.

These various pieces made of oak are joined by means of gussets,

knees or brackets, and iron plates, and the guard plates (pedestal

jaws) are fastened directly on the sills.

As a rule these frames deteriorate continually in consequence

of the working of the joints and the shrinkage and checking of

the wood, and finally by the decay at the mortises and tenons

and the different holes for bolts, screws and hook bolts. As a re-

sult of unusually severe pulling and buffiing shocks the trans-

verse members break and finally the diagonal bracing and the

sills fracture. When these last resist the shocks, they finally be-

come considerably bent and drop so much at the ends as to lower

the buffer below the required height and to interfere with the

working of the doors. If the repairs are frequent they have the

advantage of being easily made by very ordinary carpenters who

can be found anywhere. About 30 years ago the proportion of

carpenters in the shops was greater in comparison with work-

men of other trades than is the case to-day.

The mixed underframes (Fig. 3) differ from the wooden frames

only in the adoption of iron sills of I secf.on. The running re-

pairs of these frames can be made with the same facility as the

wooden frames except, of course, when the iron sills are affected

in consequence of serious accident.

The frames, entirely of iron, are usually made upon one of two

different types.

One of these (Fig. 4) exactly reproduces the form of the wooden

frame, the parts being replaced hy metallic pieces. The adoption

of channel iron sections in the rolling stock of the Paris-Lyons-

Mediterranean Railroad facilitates the attachment of the pedestal

plates, which may be made of plate-iron simply cut out to the

form required (Fig. 5); besides the intermediate transverse mem-

bers can be replaced without it being necessary to separate the

box from the frame.

The other type (Fig. 6) is designed on entirely different lines

from the wooden frames. The diagonal bracing is done away

with, and the rigidity of the frame is obtained by corner gussets

A, B, C, D and by a sufficient number of intermediate transverse

members of a larger section than in the preceding case. This

type, which is the principal one of the Eastern Railroad of

France, employs I-beams for the sills, has greater rigidity than

the preceding design, but does not permit the intermediate trans-

verse members to be so easily replaced. On the other hand, it is

better adapted to be machine-riveted, and this gives it greater

durability. The floor-stringers, F F, G G, give solidity to the

system and serve to sustain the flooring. Those placed near the

longitudinal axis of the frame receive directly the strains from

the draw-gear and transmit them to the frame.

The type of frames represented in Fig. 7 does not lack interest,

for it partakes of the nature of both of the preceding types
;

it is

this type which seems to us to give the best resistance in ease of

collision.

Contrary to the experience with wooden or mixed frames, the

iron frames are affected but very slowly by oxidation that en-

dangers their solidity.* We have never been able to prove, even

in shops where about 30,000 cars a year are repaired, that damage

to the frames was attributable to the disappearance of rivets or the

premature weakening of the sections by rust.

A fear of the consequences of the breaking of rivets is, never-

theless, often expressed by persons, who base their opinions on

that which takes place with metallic bridges. There is in reality

no comparison between the joining of parts belonging to a bridge

and those of car frames. In the case of a bridge the rivets of the

bracing connecting the beams evidently work scissor fashion as

these braces take the rolling loads; in the case of the car frame

the load is principally on the sills, themselves forming beams, and

the bracing serves chiefly to maintain the spacing of said sills,

thus giving the rivets very little strain of the scissor kind. The

damages pioduced are principally to the iron sections of which

the frame is composed.

• See article published by the " Revue Generale dee
1

Chemins;°e F,er£
J

p!olAngStocJ«ith Metal Underframes and Metal Upperframes.
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" |We have seen some end sills split alone lines such as A B (Fig. 8)

in consequence of abrupt starting or stopping of trains, but these

fractures occurred in the earlier sills made of iron and not of the late

steel sills ; furthermore, the rolling of the iron had been badly done,

there being open seams where the iron bad failed to weld, which

opened up under the shocks of service. Other damages, such as

C D, and they are the most frequent, are produced in switching

—

it may be on a bad private crossing or against a platform buffer.

Some corner brackets joining the transverse members to the

sills have been found broken at the angle (Fig. 9). The damage
was of little importance, and was attributed to the fact that the

iron corners presented defects of rolling that would not have

existed with steel, which alone is used to-day.

All other damages to the frames proper (deductions made for

accessories, such as steps, hooks for switching at stations by means

of horses, etc.,) have been the result of exceptional accidents

—

collisions, derailments, fires, etc.

It is noticed that in collisions the cars of wood placed in be-

tween cars of iron are often entirely destroyed while the others

have suffered only insignificant damages. In case of collision

the deformation of the frame, especially the new ones, are almost

always of the same character—the joints resist, the members are

more or less bent or broken, but continue to cross eacli ether at

right angles. (Fig. 10.)

The repairs are made by taking the entire system of framework

apart and straightening the irons, repairing or replacing those

which are broken, then putting the frame together again, usually

with the same gussets, corner brackets, etc. Replacing sections

presenting a slight crack is generally the most economical pro-

cedure, but it occasionally happens that it is preferable to patch

the damaged part, as, for example, when the section is special and

not readily purchased in the market. The straightening of

twisted irons has always been done with heat in our shops.

Formerly they used a fire (often of wood) on a forge, but now
we use gas burners receiving a proper mixture of air and coal

gas, which permits us to heat the section at a desired point with-
out having then to manoeuver to get it to a press, and, sometimes
even without having to take the frame apart. This method,
which was recently adopted in our shops, will probably permit
the greater part of the repairs to be made by very ordinary work-
men, and a limited amount of apparatus of the cheapest kind s

.

At present these works require fitters, blacksmiths and riveters

pretty well trained, and which can only be found in shops of im-
portance. The French railroad companies have shops equipped
for the rolling stock only, in which from 300 to 400 workmen are

employed and who are at times occupied in constructing new
cars when the repairs do not keep them busy.

In those shops where they do in general the work required on
passengers cars, the proportion of ironworkers is much larger

than formerly and conforms nearly to the following list:

100 ironworkers.
50 operators of machine tools (for ironworking;.
50 carpenters or joiners.

20 operators of woodworking machine tools.

!i0 painters, upholsterers and glaziers.

20 blacksmiths.
30 blacksmiths' helpers.

50 expert workmen: toolmakers, mechanicians, cabinet-

makers, etc.

350 total.

With the exception of the blacksmiths and the expert workmen,
which are sometimes difficult to find, and who are paid about 30

per cent, higher wages, all the others can be easily obtained in

any industrial community. The daily wages in France (prov-

inces, is from four to six francs (80c. to $1.20) for 10 hours' work.

(To be continued.)

The Philadelphia Ledger of Feb. 15 print) a dispatch from
Pittsburgh, which says that British makers of iron and steel

products are alarmed by the invasion of their home markets by
American manufacturers. It is stated that tin-plate bars have
been exported to the Welsh tinned plate mills for several
months, and that some of the tinned plates imported recently
were made out of American steel. Bessemer steel billets have
been exported, and one Pittsburgh firm is reported to have been
recently shipping on an order for 20.000 tins of billets, which
have been landed on the west coast of England, at a price of 12

shillings below the local price. Other forms of iron and steel ex-
ported extensively are hardware, mechanical tools and various

forms of machinery.
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Notes From Work Done on the Chicago & Northwestern

Locomotive Testing Plant.*

BY E. M. HERR.
The locomotive testing plant installed in the Chicago shops of the

C. & N. W. Ry., under the direction of Mr. Robert Quayle, Super-

intendent of Motive Power and Machinery, consists briefly of three

pair of flangeless supporting wheels, 51 inches in diameter, mounted

on eight-inch axles, supported in pillow blocks, with 8 by (5-inch

bearings, the axles extending through the bearings far enough to

receive on each end a cast-iron flangeless chilled face brake wheel

33 inches in diameter, enclosed in a sheet-iron tank. A steel brake

band encircles each brake wheel, under which cast-iron brakeshoes

are placed. These brakeshoes are drawn against the wheel by

tightening the brake band by means of a lever actuated by an air

cylinder securely bolted to the Ipillow block frame. Water is ad-

mitted at the bottom of each brake wheel tank and overflows near

the top, so that the brake wheel is always immersed in flowing

water. The locomotive to be tested is placed upon the supporting

wheels with one driver exactly on top of each of these

wheels (only two pairs being used for four coupled engines),

which are first adjusted to the wheel base of the engine by moving

the pillow blocks as required on bed plates, which are securely

bolted to a heavy timber foundation. The locomotive is then

securely connected by means of an adjustable drawbar to a post

amply braced and secured to resist the heaviest strains that the

tractive power of the locomotive can exert. Provision is made for

supplying and at the same time measuring accurately the fuel and

water used while the engine is working under any required speed

and power. The smoke and gases from the stack are carried out-

side the building in which this plant is located by means of a large

uptake provided for this purpose. The speed of the locomotive is

controlled entirely with the brakes operating on the brake wheels

mentioned above. This is done automatically by attaching an

ordinary ball governor to the pipe carrying the compressed air to

the brake cylinders. This governor is belted to one of the support-

ing axles, and is provided with a series of pulleys of graduated

sizes, arranged to give any required speed from 10 up to 60 miles an

hour by admitting compressed air to the brake cylinders only when
the required speed is reached, thus applying the brakes and making
it impossible for the engine to exceed this speed. The heat gener-

ated by the friction of the brakeshoes on the wheels is carried off

by the water in which these wheels are immersed, which at the

same time serves, to a certain extent, as a lubricant between the

brake wheel and shoes, thus keeping the friction more constant

than would otherwise be pcssible. A " Boyer" speed recorder, also

belted to the axle, indicates and records the speed. " Bristol" con-

tinuous recording gages, continuous and other rovolution counters,

calorimeters, indicator piping and pantagraph reducing motion are

provided and used as necessity or occasion requires. This plant

was originally installed primarily for the purpose of breaking in

engines just out of the shops, and only secondarily as a device for

testing their performance and efficiency. The latter use has been

found so valuable, however, that most of the work done on the

plant has been experimental.

The results obtained in breaking in locomotives for road service

on this plant have not been as uniformly good as could be desired.

There is no difficulty in breaking in the driving box bearings them-

selves and the rods and pins with entire success, but owing to the

uniform position in which the engine stands while running it is not

possible to have the bearing surfaces on all driving wheel hubs
worn down to a perfect bearing. We have found in locomotives

broken in on this plant that while all eccentrics, crank pins and
other rod bearings, links, rockers, and in fact all bearings, except

ing driving boxes, run perfectly smooth, the latter often do not,

which is probably to be attributed to heat from the hubs, as the

bearings which give trouble on the road ran as|cool on the plant as

the others. It is on this account as well as from the fact that so

much important experimental work has developed that the plant is

now being used almost entirely for testing.

It is my purpose to give a brief account of the most important
work which has been done on this testing plant since its installa-

tion, about eighteen months ago. The first work undertaken was
an investigation of the effect upon the performance of C- & N. W.
engine No, 19, a 17 by 34-inch engine, with 16 square feet of grate
surface and 975 square feet of heating surface, of different amounts
of inside clearance in the valve. Fifteen tests were made, at

speeds between 25 and 45 miles per hour, and at about six, seven

•From a paper before the Western Railway Club.

aDd nine inches cut-off. The inside clearance varied in these tests

from zero to 5-16 inch clearance. Each test was run from two and
a half to three hours continuously, and at rates of combustion
ranging from 62 to 135 pounds of coal per square foot of grate per

hour. Incidentally four different kinds of Illinois and Indiana

coal were tested. The evaporation of the Indian coal at rates of

from 62 to 65 pounds per square foot of grate per hour, from and at

212 degrees, varied from 8.25 to 9 pounds water per pound of coal.

Illinois coal varied from 7.5 to 8 pounds, with rates of combustion
of from 68 to 90 pounds per square foot of grate. At higher rates of

combustion the efficiency of evaporation decreased quite rapidly,

with a slightly inferior grade of Illinois coal, being as low as 6

pounds of water per pound of coal, when the rate of combustion
was from 125 to 135 pounds per square foot of grate per hour as

shown in Fig. 1.

The coal per horse-power hour varied with the power developed,

being least for low horse-power, about 250, and greatest for powers
above 450 horsepower. The entire range lay between the extremes
of 3.55 and 4.61 pounds of coal per horse-power per hour. The high-

est power developed was 477 at 43 miles per hour and seven inches

cut-off. This was easily maintained for two and a half hours and
was by no means the limit of the power of the engine. The eflect

of inside clearance upon the shape and area of the indicator cards

at a speed of about 150 revolutions, or 30 miles per hour, is shown by

cards not reproduced. With the exception of one end of two
cards, which are considered rather anomalous, there is almost no
variation in mean effective pressure with a gradual cutting out of

the inside clearance of the valve from line and line to A-inch clear,

ance on each side at this speed and cut-off. What is lost by the

earlier exhaust is gained by the later compression. The efficiency

of the engine in water per horse-power per hour also shows very

little if any loss, it being from 25.5 to 26.5 pounds water per horse-

power per hour.

These tests were supplemented by a series of 21 others with en-

gine No. 567, another 17 by 24-inch engine, with a slightly larger

grate, 17.5 square feet and the same amount of heating surface as

engine No. 19, viz., 975 square feet. They were undertaken with a

somewhat wider range of speed, viz., from 16 to 46 miles per hour
They confirmed the results of the former series at the higher speeds

,

but at the lower speeds both the economy and power of the engine
decreased when the valves were given inside clearance. Fig. 2

shjHs the performance in this series of tests.

Still another series of four tests were made on engine No. 797, a

19 by 21-inch ten-wheel engine, with 26.9 square feet of grate and
1,545 square feet of heating surface. These tests were run at speeds

of 16 and 35 miles per hour, with 3-32-inch inside clearance and line

and line valves. Here the line and line valve showed the greatest at

16 miles per hour and about the same at 35 miles per hour,while the

efficiencies were the reverse. These tests owing to some errors in

observations are unreliable as data on locomotive performance, but
they brought out a very important point in locomotive design, not
often fully appreciated. I refer to the importance of stiff and rigid

eccentric rods. Engine No. 797 had long, crooked eccentric rods,

such as are usually found on 10-wheel engines, and of about the

ordinary stiffness. It was found, however, that these rods sprung
so much and so irregularly as to make it almost impossible to ob-

tain duplicate indicator cards *vith absolutely no change in condi-

tions. A decided improvement has been made by making the rods

"I " section and this is now being done on all engines passing
through the shops for repairs. The evaporating performance in

these tests is given in Fig. 2. |

As a result of these tests, checked by as careful comparative rec-

ords of actual road performance as could be obtained, the following

practice has been adopted on standard valves:

For through high-speed passenger service Jg-lnch inside clearance
" local passenger service 3

3
3-inch" suburban passenger freight and switching " "

The valves of the passenger engines have also longer outside laps

than those of the freight and switch services.

The next work undertaken was a test of the effect of a smoke
burner on the boiler efficiency of engine No. 597. The tests showed
that the prevention of smoke with steam jets in the firebox as
arranged on this engine reduced the evaporation per pound of

coal,

A feed water heater was tested on this same engine, but no advan-
tage in economy was found by its use in several careful tests. The
water per horse-power hour and the evaporation per pound of coal

within the errors of observation were almost absolutely identical

with the results obtained with the engine run in exactly the same
way before the heater was attached. This, of course, only proves
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The horsepower developed in each cest is marked in figures on the

diagram. Comparison of these results with those of the boiler per-

formance only Figs. 4 and 5 is interesting. The abnormally high

points on the diagrams are due to a leaky condition of the firebox

in those tests.

Analyses of the smokebox gases while these tests were in prog-

ress resulted as follows

:

ENGINE NO. 940.

Number of
miles
per hour.

Length of
cut off,

inches.
4H
4H
m.

Carbon
dioxide,
per cent.

11.1

10.8

10.06

11.8

10.

ENGINE NO. 941.

04 9.03
1108
13.47

Oxygen,
per cent.

9.43

6.24

2.01

The series of tests above described on engines Nos. 940 and 941

were also utilized to give some data on the effect of long pipe con-

nections for indicators. This subject was exceedingly well pre-

sented by Professor Goss at the St. Louis meeting of the American

Society of Mechanical Engineers in 1896. The writer confesses that

the importance of this matter for lengths of pipe no longer than

ordinarily used on locomotives, say three or four feet, was not real-

ized by him until the cards shown herewith were taken, and he

wishes to expressly state that all the data based on indicator cards

contained in this paper are subject to correction due to pipes 3

feet 8 inches long. Professor Goss has pointed out that it is prac-

Card No. 9 Carp No. 10

Valves well lubricated. Deficient Lubrication.

Left Cylinder 6 inches cutoff. I
Right Cylinder 6 inches cut off.

Steam pressure 190. Steam pressure 190.

Revolutions per minute 168. Revolutions per minute 168.

Miles per hour 37.5 Miles per hour 37.5

Horse-power 795. |
Horse-power 589.

589.

Difference in horse-power.. ..206.
I

Effect of deflcient lubrication of valves. Class "A," engine No. 901. Chi-

cago & Northwestern Railway, Sept. 7, 1895.

tically impossible to establish general corrections for long indicator

pipes on account of the number of different conditions which mod-

ify their effect. It may be possible, however, to establish certain

limits of error for known speeds and cut-offs in locomotive cylin-

ders and for the length of indicator pipes usually used which would

meet all practical requirements. It is hoped that this important

work may soon be undertaken. Cards taken by the same in-

dicator, arranged so that one card was taken through an indicator

pipe 3 feet 8 inches long, the other beiug taken from a pipe about 4

inches long, show the effect of the pipe at various speeds and cut-

offs from 82 revolutions to 352 revolutions, and 6-inch and 9-inch

cut-off, always to be to increase the area of the card from }> to 16.9

per cent.

An interesting series of tests of the tightness of cylinder packing

rings was made on engine No. 567 The front steam port of one

cylinder was plugged with a steam-tight plug, the front cylinder

head was removed and the engine was run at various speeds under

full throttle with cast-iron ring packing rings made with different

joints, and also with the joint in different parts of the cylinder.

The "leakage was carefully observed for each condition and re-

corded. Briefly, the results indicated that the form of the joint

was immaterial as long as it was kept near the bottom of the

cylinder. The rings when free tend to rotate^ sometimes one way,

sometimes another, until they find their best bearing, then they

seem to remain stationary. When rings are worn to fit cylinder

and joints at or near bottom there is no leak with either lap or open

ioint. New rings put in cylinders only slightly worn leak until

they are worn to a bearing. There was no more leakage at speed

than when running slowly. The conclusions drawn from the test

were that rings should not be free to turn and the joints should

alwavs be near the bottom and about 3 to 4 inches apart.

Tests of the efficiencies of.two two-cylinder and one four cylinder

compound engines all of different design are now in progress, but

still uncompleted.

Fuel Energy Into Electrical Energy.*

BY ELIHU THOMSON.

Notwithstanding the fact that in these days of long-distance

transmissions at high voltages the energy of large water-powers

will become more available, and also in spite of the fact that the

fuel cost constitutes, in many cases, not more than 12 to 15 per cent,

of the total cost attending electric distribution from stations, the

problem of how to obtain an increased efficiency or a greater per-

centage of the potential work of a fuel as electric energy, loses none

of its interest.

It is certain that if in obtaining any increase of yield the outlay

for additional plant, or for more cosfly plant, or for maintenance

and attendance, is such as to give rise to an increased charge of

but a moderate percentage over the present costs, there would be a

neutralization of benefits. Despite, then, the interest which the

working out of any problem naturally has for the scientist and en-

gineer, it remains a fact that any new plan or proposal for increas-

ing the percentage of fuel energy rendered available, must, to be

commercial, accomplish its results within such limits of cost and
outlay as will depend on the cost of fuel in the particular locality

where the plant is to operate.

By the use of triple-compound condensing engines at full load

one horse-power hour may be developed at an expenditure of fuel

of less than 1).; pound3 of coal, a figure which is so low that in any
locality where coal can be had for less than $5 per ton places the

actual coal cost for full load conditions on a favorable basis as com-
pared with other outlays in the working of an electric plant.

Indeed, the question of uneven loads and peaks in the load be-

comes then one of far greater commercial importance than saving

of fuel alone, when the plant is working at its best, for the great

waste of fuel comes in putting boilers into and out of service, while

a large engine but lightly loaded is itself a wasteful piece of ma-
chinery. Any plan of fuel saving which, while providing for a

given output is not flexible, or which does not lend itself easily to a

system of storage, might have all its value neutralized in conse-

quence.

Much has been said from time to time concerning the advantages

of gas or oil engines as prime movers, and it is certain that their

efficiency of conversion may easily rise to 20 per cent, of the energy
value of the gas or oil supplied.

Even in quite moderate-sized engines, such as those of 30 horse-

power and under, one brake horse-power hour has been produced
for less than three-quarters of a pound of anthracite coal made into

gas by one or other of the producer methods, while in oil engines

of the gas engine type the oil consumption is, even for quite small

engines, about one pound per brake horse-power hour.

There is reason to believe that with the work which is being done
in improving the engines and producing gas under the most eco-

nomical conditions, with fair-sized engines, power may be gener-

ated on the basis of about one-half pound of coal or oil per brake
horse-power, or possibly somewhat better in the case of the oil

owing to its relatively high calorific value.

There can be no question about the advantages which such fuel

engines have in not requiring any consumption of fuel until they

are started. Similarly, when stopped, fuel consumption stops. For
a given horse-power cutout, however, the gas engines are probably

more expensive as to first cost, while they require attention from
time to time, as in cleaning, etc., which is not the case ordinarily

with steam engines. The attention to boilers required in a steam
plant might be offset in part at least by the care of a gas-producing

and storing plant.

The many attempts to employ the thermo-electric principle rely

upon an indirect conversion, but in this case there are no moving
parts and the mechanical energy stage is missing. The heating of

junctions of dissimilar metals in a thermo-electric series and the

production of currentc of electricity thereby seems at first the ideal

of simplicity ,and practicability, but unfortunately, despite many
most noteworthy efforts to improve the thermo-electric pile, its

efficiency remains very low.

It is doubtful whether a better economy than 1 per cent, of the

energy of the fuel, delivered to the outside circuit of the pile, can
be attained even with the latest and best constructions. The

"Abstract of an article in the Electrical World.
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actual construction and working of the piles themselves as well as

their permanency have undergone great improvement in recent

years, but there remains the fact that of the total heat conducted
from the hot to the cold junctions, but a very small percentage is

converted, or coavertible perhaps, into electric energy. The pyro-

electric generator of Edison would naturally be open to the same
serious objection of insignificant yield.

The remaining type of apparatus for'effecting the conversion in

question is that in which the fuel or carbon is dissolved as is the

zin? in a battery cell, while air or some other oxidizing agent acts

as a deplorizer.

Many years ago Jablochkoff devised a hot battery in which nitrate

of potassium or niter was fused in an iron pot which was made one

pole or terminal, and a carbon stick dipped into the fused niter

was the other pole. Violent reaction occurred due to the oxygen
of the niter attacking in its hot state the carbon piece, while a fitful

current of small energy value relatively to the activity of chemical

reaction going on was noticed to flow in a circuit from the pot to

the carbon.

Recently the battery of Dr. Jacques has commanded considerable

attention. It would 9eem that in this battery there is in fact an

actual quiet consumption of carbon without real combustion. The
bath of melted sodium hydrate contained in an iron cylinder has

bubbles of air passed up through it from which oxygen is taken up.

The carbon rod immersed in the soda bath is gradually oxidized

and a current obtained which leaves the carbon in the bath to go

to the iron containing vessel and through an outside circuit from

the iron to the carbon. It is claimed that as high as 85 per cent, of

the energy represented by the solid carbon is thus converted into

electrical energy available for use. There are of course difficulties,

and perhaps the chief one is the carbonating of the sodium hydrate.

Unless a bath can be found which does not form carbonate, and

which therefore permits the free escape of carbonic acid gas, this

difficulty might indeed be fatal. The handling or fused alkalies is not

as easy as might be desired, and the renewal of carbons in battery

cells is of course an objection, while the contacts to be provided

for large currents passing from cell to cell through hundreds of

cells appear indeed formidable. The Jacques battery also will re-

quire specially pure fuel molded carbons so as to be of proper

form and a good conductor of electricity.

In view of all this the Central Station Manager need not, for the

present at least, fear having to throw aside his boilers and engines.

The smoothing out of the hills and hollows in the load diagram is

apparently of more real importance in his case than systems which

would double or treble the present coal efficiency, by which is

meant the percentage of energy value of the fuel converted into

electric current energy.

Operating Belleville Boilers on British Cruisers.

In an editorial on the excellent trials of the new British cruisers

Powerful and Terrible, the Engineer gives the following interest-

ing description of the methods employed in the fire-room, where 48

Belleville water-tube boilers furnish the steam, which suggests

that much auxiliary apparatus and skilled labor are required:

".Instead of the rough-and-ready way with which most of us are

familiar, steam was made on these ships with a scientific refine

ment ef manipulation the like of which has probably never been

seen before. The Belleville steam generator is not, in the proper

sense of the word, a '»oiler' at all. It is a very peculiar and special

piece of apparatus; none the worse for that, however. But it must
be treated in a special way, and its peculiarities must be thoroughly
understood. It has been said by a very competent authority that it

has no circulation in the ordinary sense of the word, and that is,

we think, true; but it has certainly an efficienc substitute for circu-

lation. Again, in most boilers it has been found sufficient to admit
air, or blow it in, above the fire to keep down smoke, but something
more than this is needed with the Belleville generator; and so we
find a number of cunningly devised air compressors, dispersed in

the boiler-rooms, which supply divers small jets, and so throw
streams of air into corners and out-of-the-way places among the

tubes, and so there is flame produced where, without these jets,

there would be smoke and a heavy deposit of soot. Furthermore,
as the Belleville boiler will by no means tolerate bad stoking, a

special system of firing has been devised. In each fire-room is a
clock with a peculiar dial, and by its aid fires are fed with the reg

ularity of machinery, and with a discrimination which no machine
can pretend to manifest. Like everything else, the feed pumps
have been specially designed, and the regulation of the feed is all

but entirely automatic.

"When we speak of the success of the Belleville boiler, we must
remember that the boiler could not have been worked to advant
age, if at all, but for theskill and care displayed by those who had
been intelligently educated in its use. The ordinary boiler is com-
pared with the Belleville generator, as a kitchen clook is to a chro-
nometer. When we hear, as we do now and then, of the failure of
such boilers, it will, in future be safe to say that the failure has
been due not to the generator, but to the way in which it was used.
The greatest credit is due to Mr. Durstonand his staff for the way in

which they have recognized and seized on the point which are vital,

and for the skill with which a small army of stokers has been
trained to do exactly what was wanted with the precision of clock-
work. It is no disparagement to the generator if we say that we
do not think that outside her Majesty's Navy, it would be possible

to find so splendidly disciplined a fire-room crew. We venture to

think that Mr. Durston will be among the first to admit that every-
thing depends on the way in which the generator is managed—in a
word, on the way in which the details of the new process of steam-
making are carried out; and we not unnaturally ask, What would
happen if the exigencies of warfare should leave such ships as the

Terrible with a crew of stokers quite untrained in the new method
of steam making? We have .no [doubt but that for some years to

come the Belleville generator will have it all its own way in the

Navy. We trust it will not be introduced faster than men are

trained in its use; and, indeed, it seems to us to be desirable that

the two new ships should be kept in commission for no other pur-

pose than to pass stokers through them as training ships. We
believe that fixed boilers on land are intended to be used for this

purpose."

A Test of Petroleum Fuel.

In a recent issue ofthe Bulletin de la SociHe d'Encouragement
pour VIndustrie Nationale particulars are given on some experi-

ments with oil firing for boilers made by Messrs. Weyler & Rich-

mond. The first experiments were made on a boiler apparently of

a modified Cornish type which formed one of a pair. Its fellow

was fired by coal, and served as a means of comparison. Each of

these boilers had 393 square feet of heating surface, of which 226

feet was internal heating surface, furnace tubes, etc., and the re-

mainder external. The ^capacity of each was 157 cubic feet, of

which 122 cubic feet were water space. The oil used was a heavy

American oil, having aspecific gravity of .910. On its way to the

burner it passed through a water jacket, in which its temperature

wass raised to 100 degrees or 120 degrees Fahr. The burner was

arranged to spray the oil by means of a jet of slightly superheated

steam from the second boiler. The spray thus produced formed a

large flame on issuine from the burner, and was deflected by a

special shield so as to throw it down on to the grate, which for the

purpose of the experiments was, with the rest of the furnace, lined

with firebrick. Through the portion covering the grate there were

air openings, which were inclined upward and away from the jet.

The number and size of these openings were varied several times

before the best results were obtained. The first observations were

directed towards ascertaining the time required to raise steam.

The best time made was \}£ hours, the comparative slowness being

attributed to the large amount of heat absorbed by the furnace lin-

ing. The best evaporative efficiency was 12.6 pounds of steam,

evaporated at a pressure of 85 pounds per pound of fuel employed,

equivalent to about 13 pounds of steam from and at 212 degrees

Fahr. It was found that about 400 cubic feet of air were required

per pound of oil burnt, and that the orifices in the grate should be

proportioned so as to give this air a velocity through them of from

15 feet to 21 feet per second. Further experiments on a small semi-

portable engine generating 10 horse-power and working at a pres-

sure of 98 pounds per square inch, showed a consumption of 3.94

pounds of oil per horse-power per hour.^Engineering

.

President Fish, of the Illinois Central Railroad, is said to have

proposed a plan for government control of the Pacific railroads,

which contemplates the taking by the Government of both the

Union and Central Pacific roads, and making of them a public

highway from the Missouri to the Pacific, giving all connecting

roads equal rights thereon. This could be accomplished either

by the Government's maintaining the roadbed and letting every

company run its own trains over it or by having government

engines to haul all cars that may be offered. It is fprobable,

however, that the Union Pacific will be sold to a satisfactory

private bidder.
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A Lancashire Boiler with Welded Shell.—Built by the Continental Iron Works.

A Large Lancashire Boiler With Welded Shell—Built by
the Continental Iron Works.

The Continental Iron Works, of Brooklyn, N. Y., are well

known for the excellence of their boiler work, their ability to

turn out flanged plates of the most difficult forms, and for the

welded steel shells made by them for various purposes. This

welded work is almost essential in the construction of pulp di-

gesters for paper mills, as the changes in temperature to which
the digesters are exposed, together with the searching qualities

of the soda charges put in them, make it almost impossible to

keep riveted joints tight for any length of time. The company
has made pulp digesters of various sizes, the largest of which is

7 feet in diameter and 29 feet long. There is not a single riveted

joint in these structures, the heads being welded in and the man.
hole flanges being also welded to the shell.

The corrugated furnaces for marine and land boilers form
another class of work in which welding takes the place of riveted

joints, and of which the output of this company is very large.

The company has recently turned out a fine piece of work in

the shape of a large Lancashire boiler with a welded shell. The
boiler, a view of which we give in the accompanying illustra-

tion, is 8 feet 6 inches in diameter and 27 feet 3 inches long, and
has the largest welded shell that has ever been made in this coun-
try, and it is believed to be larger than any built in any other

country. The photograph shows it to be a beautiful piece of

boiler work.

The boiler is to be set up in Lynchburg, Va. It will carry a
working pressure of 125 pounds, and has been tested at 180
pounds. The shell is fa inches thick and the heads are J inches.

The furnaces are of the Morison suspension (corrugated) tvpe
and are 40 inches in diameter. They extend from end to end of

the shell, the appearance of the back end resembling the front

one, except for the absence of the fittings. The furnace doors

are the Morison patent, secured to pressed steel furnace fronts.

These fronts are protected on the inside by perforated cast-iron

liners. The Morison door is ^arranged to open upward, and is

counterweighted so as to remain open while the furnace is being

stoked. Thus latches and similar devices are avoided. It also

is of such a form as to prevent accumulation of fuel on the front

end of the grate, and thus prevents the overheating and ultimate

destruction of the door and its attachments, besides keeping the

boiler-room cooler and making it more comfortable for the men.

This fire-door has been adopted by many prominent firms for

both marine and land work, and by the United States Navy.

The manhole plates, rings and crabs are of pressed steel, and

of the most approved form.

The company's boiler work has been largely for marine pur-

poses, but it is now making internal furnace tubular boilers which

possess many advantages, among which are their great economy,

the absence of a brick setting, and the ease with which they can

be kept clean. These boilers are cylindrical, with corrugated

furnaces, and tubes for returning the gases to the uptake at the

front end. Several large plants are wholly equipped with boilers

of this kind.

It is said that in a few weeks the Bazin roller-boat, which was

launched some time ago, will be ready for trials at sea.

" The 4 p. m. Limited'' between Boston and New York on the

Boston and Albany Railroad has been newly equipped with ele-

gant coaches and drawing-room cars, built by the Pullman Com-

pany expressly for this train. All the cars are vestibuled, and it

is claimed they excel, in beauty of finish and comfort, any others

in New England. A dining-car is attached to the train between

Boston and Springfield. Like all passenger trains on this road,

the cars are lighted by gas and heated by steam.
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® otntmmicaltons.

The Training Which. Apprentices Need.

Athens, Pa., Feb. 6, 1897.

Editor American Engineer, Car Builder and Railroad
Journal:
In an article under this head in the January number of your

journal, the foreman was severely censured for the unsatisfactory

working of the present apprentice system. Now let us look at the

material we have to work with. The boys are employed around depots

and railroad shops because they are cheaper than men and they are

taken as young as the law will allow. As an inducement for boys

to take such jobs as wiping, errand boys, call boys and the like,

they are offered an opportunity to learn a trade.' As a rule, the

boys that accept these positions are insubordinate; they have
either been expelled or will not go to schooi. Their parents prefer

they would loaf around an office or do anything rather than to loaf

around the streets.

Now the first thing they learn is to loaf, and when they com-
mence their apprenticeship they must learn to loaf on scientific

principles and watch the boss or superintendent. They must have
something handy to scrape or hammer when he is around. You
can see by this that the foreman has the worst material the town
affords to begin with; cheap labor is the first and last object of the

companies.

Suppose the applicant for an apprenticeship is required to graduate

at the high school or show some good reason for not doing so; some
are obliged to get work to support a mother or themselves, but
these boys are upright and of good moral character. This class of

boys wouid not be desirable. They would not accept a job of wiping

at 40 or 60 cents per day for six months or so for the privilege of

serving four years at a trade.

The companies would be obliged to pay from one dollar to one and
a quarter for men to do the work that the boys are doing at present,

but they would have a better class of apprentices—a class that the

foreman would feel some encouragement in teaching and by whom
it would be appreciated. The night schools would flourish, the

boys would have the rudiments of a technical education, and you
could make better workmen of them, for the workmen have de-

generated with the apprentices.

In a shop of over 400 men and boys I do not know of one who
reads a technical paper of any kind. At present it is impossible for

a young man who has graduated to get a situation to learn a trade,

for every place is filled a year ahead.

Gentlemen of the Master Mechanics' Association and the Rail-

roads, give us better material, and we will show you what we can
do. A Graduate.

Our correspondent is undoubtedly right in urging the selection

of better material for apprentices. It is almost impossible to

cover all points in discussing a matter of such magnitude as the

requirements of a good apprentice system, and in the editorial

referred to in this letter we had assumed for the moment that

apprentices for whom a technical training such as proposed by
the Master Mechanics' committee and others, were of such a
character as to profit more or less by such training. The
knowledge which such young men seek when they enter the shop
is not to be found in a technical education, but in what is com-
monly known as shop training. This they seldom get as fully as

they might, sometimes through the fault of the foremen, but more
frequently because of the lack of interest in them by the heads
of departments, and the failure to make provision for their proper
instruction. We had no intention of dealing severely with the

foremen, as they are not responsible for the present condition of

affairs, but it is well for them to bear in mind that the part they
must play will be a most important one in any successful plan to

give apprentices a better training than they now receive.

—

Ed.

Air Compression by a Falling Column of Water.

New York, Feb. 10, 1897.

Editor American Engineer, Car Builder and Railroad
Journal:

In the current issue of your paper you notice a method of air com-
pression adopted at an installation near Montreal, Can., and refer to
it as being a " novel " manner of compressing air. Gn the ground
of belief that most persons might, at first sight, think such a sys-

tem an entirely new one (judging from your adjective "novel "')

and feeling that you commendably wish your journal to be a star of

the first magnitude in the heaven of exactness, I presume far

enough to hint that the use of a column of falling water is by no
means new as applied to air compression. If I mistake not, such a

plan was in use for blowing air in the very early days of iron work-

ing processes under the name of the " Trompe " blower and in

numberless laboratories is the principle used with an opposite

object in view, i. e., attenuation instead of compression, to expedite

filtering operations. An illustrated article on this form of com-
pressor, by G. D. Hiscox, Consulting Engineer, was published in

Engineering Record, for Nov. 19, 1892. See also an allusion to it by

W. F. Durfee, M. E., in Trans. A. S. M. E., Vol. VII., pp. 804-805. I

I have such an arrangement in use in my home for supplying, when
wanted, a continuous current of air, operated by a form of injector

which I made for the purpose, as I had not the advantage of a

column of water.

Of course, I may be all wrong in my understanding of your mean-

ing of the word " novel." If you mean by it "not old" then the

foregoing holds good ; if " not usual " then I silently back down.
Very respectfully yours,

Wm. F. Monaghan,
Member A. S. M. E.

[Perhaps it would have been better either to have avoided the

use of the word "novel" or to have been less brief and to have

explained our use of the word. We were aware of the earlier

use of the same method of compressing air mentioned by our

correspondent, and in using the word "novel" in our description

of the Taylor plant had in mind the fact that it was "not usual,"

and furthermore that the earlier applications of the method were

not made, if our information is correct, with a view of obtaining the

high pressures such as obtained in the case cited. It was employed

more as a blower, rather than a compressor, as those terms are un-

derstood to-day. We trust this explanation will clear away the fog

that appears to envelop our allusion to the Taylor compressor.—Ed.]

Superheated-Steam Engine Trials.

At a meeting of the Institution of Civil Engineers, in January

Prof. Wm. Ripper read a paper on the above subject, and presented

in tabulated form the results of many engine trials in which super-

heated steam was used.

The author pointed out that the limit of possible economies from

multiple expansion and high-pressures having been nearly reached

renewed attention was being given to superheating. Trials have been

carried out on a 17 indicated horse-power Schmidt motor, a single-

acting, simple, non-condensing engine, supplied with superheated

steam from a Schmidt superheater, to determine the steam con-

sumption of the engine working with various degrees of superheat,

and at temperatures beyond those usually employed ;
and also to

find to what extent the dryness fraction of the steam, and the heat

exchange between it and the cylinder walls, were aflected by the

superheat.

The heat expended in superheating reduced the amount of heat

employed in evaporation of water ; but the heat so diverted for the

purpose of superheating was shown to be productive of a consider-

able gain in thermal efficiency. Thus an expenditure of 5, 10 and

15 per cent, of the furnace heat to superheat gave a net gain of 12,

38 and 70 per cent, respectively of the work dor.e for heat supplied.

When the load on the engine was fairly constant, little regulation

of the superheat was necessary, and the temperature of the super-

heated steam in the coils remained remarkably steady, If the load

on the engine was reduced, the temperature of the steam in the

superheater immediately began to fall, though there was no ap-

preciable change in the condition of the fire; on the other hand, if

the load was increased, the temperature of superheat increased

also.

The effect of varying degrees of superheat upon the steam con-

sumption per unit of power was illustrated by a large number of

trials under varying conditions. Taking one example, it was shown

that steam at 120 pounds per square inch pressure superheated to

674 degrees Fahr. on entering engine, reduced the steam consump-

tion from 38.5 pounds without superheat, to 17.05 pounds per indi-

cated horse-power per hour, the rate of decrease of steam consump-

tion with increase of superheat being approximately uniform within

certain limits.

It was pointed out from the indicator diagrams how rapidly the

superheat disappeared on the admission of the steam to the cylin-
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der, and how few were the cases in which the steam in the cylinder

was found to be superheated at cut-off, though admitted in a highly
superheated condition. It appeared from these experiments that
unless the degree of superheat of the steam entering the engine
reached at least 200 degrees Fahr. above its normal temperature
with a late cut-off, or a still higher degree of superheat for an
earlier cut-off, the condition of the steam in the cylinder at cut-off

was that of wet steam at the temperature of saturation.
In order that the steam in the cylinder might be superheated

during expansion and dry at release, it was necessary that its tem-
perature on entering the engine should be about 300 degrees Fahr.
above the temperature normal to its pressure. When the steam was
dry at release it was superheated at cut-off from 50 degrees Fahr. to

100 degrees Fahr., finally fallirg at end of about three expansions to
the temperature of saturated steam. For a small increase in the
number of expansions the temperature at cut-off rapidly fell to
that of saturated steam.
The author considered superheating not as a means of obtaining

a thermal efficiency in any way proportional to the temperatures
used, but as a device for realizing as far as possible the full ther-
mal efficiency of saturated steam by rendering the cylinder practi-
cally non-conducting. The practical difficulties supposed to be asso-
ciated with the production and use of superheated steam had been
satisfactorily overcome. Experience had shown that with ordinary
care as to purity of feed water, superheater tubes after long periods
of severe work showed no signs of burning, scalding, or injury of
any kind. With the greatly improved quality of lubricating oils
no trouble need arise with the lubrication of superheated steam
engines.

The best results could be obtained when the steam was supplied
at about 650 degrees Fahr. at the engine.

\ It was important to
use good non-conducting material to maintain the high tempera-
ture of the steam in its passage to the engine. The best results in
these trials had been obtained in association with a high range of
pressure in one cylinder with a late cut-off. Any cause which tended
to increase initial condensation in the cylinder with saturated
steam tended also, with superheated steam, to absorb the super-
heat and to neutralize its useful effect in the cylinder. Superheated
steam at high temperatures might be safely and advantageously
used in double-acting engines. Many such engines were now at
work or in course of construction.
The point requiring chief consideration in the design of engines

to work with superheated steam was the steam-admission arrange-
ments. The steam-admission valve, being subjected to the maxi
mum temperature, should be practically frictioaless, so as to remove
the necessity for its lubrication.!

Richmond Notes.

THE RICHMOND LOCOMOTIVE WORKS.

A visit to Richmond last month and a call at the Richmond
Locomotive Works found this firm in that condition of almost
complete idleness which is at present common to all of the loco-
motive builders of this country who have no foreign orders on
their books. At the Richmond works, however, there was the
promise of renewed activity; for a few days before the writer
called they received one order for 10 locomotives, and another for
six boilers, and these, with still another order taken some time
ago for summer delivery and some miscellaneous work, while
not making a rushing business, gives an improved prospect for
the immediate future.

A season of'idleness is not the best time to visit a shop, but a
short walk through this one impresses the visitor with the fact
that for years past the policy of the management has been to
purchase the best of machine tools, and to buy a good many of
them. The machine shop contains many fine modern tools from
the best-known and most reliable builders. Milling machines
are extensively used, and without exception they are heavy and
substantial tools. It is found that milling is, generally speaking,
much cheaper and better than planing. The saving comes from
two sources—the smaller number of hours required for a given
piece of work, and the fact that lower-priced men can be em-
ployed on milling machines. Other modern tools installed in
these shops might be mentioned, but there is not much to be said
about them individually, except that they are right up to date.

All the work in the machine shop is conducted on the piece-
work plan, and with satisfaction to all concerned.

The buildings were not originally built for locomotive work and
their low roofs make it impossible to use traveling cranes, except
over the erecting floor, where a 15-ton rope-driven crane has been
in use for years. The engines of to-day are so heavy that the need
of a heavier crane is felt. The conditions which make it impos-
sible to use traveling cranes serving the entire floor of the ma-
chine shops have been met by air hoists, many of which travel on
trolleys and serve several machines each. As in other shops the

advantages of compressed air are fully realized.

In the past year a 350-horse power Greene engine has been in-

stalled to furnish powTerfor most of the plant. The engine is a fine

one, and has been so placed in the engine-room as to permit of being

made into a tandem compound at a later date if desired. The
machine and boiler shops are so located as to make it com-
paratively easy to drive the machinery in them both from one

engine, and when certain changes* and enlargements now in prog-

ress are completed, the carpenter and pattern shops will also be

supplied with power from this same engine. The machine shop

has two parallel lines of shafting, and clutches near the driving

pulleys make it possible to cut out either shaft and run the other

alone—as in the case of a breakdown or the running of one o

two large tools at night. The shafting in the boiler shop is oper-

ated by a rope drive, and a similar clutch makes it possible to run

or shut down this department independently of the others.

In the boiler shop hydraulic riveters are used on the boiler

work and 'pneumatic riveters are confined to tank work. A fine

set of bending rolls driven by a small double steam engine is

noticeable in the equipment of this department.

The blacksmith shop and the foundry are at present in opposite

ends of the same building, but a new smith shop, 100 feet by 260

feet, has been built and is ready to be occupied. It is a frame

structure, is high and well lighted. The boilers and heating fur-

naces are to he placed along one side of the shop, entirely outside

of the building proper, but right up to the building line of that

side. The roof has an overhang on that side to give

shelter to them. A track on a trestle just outside of the building

permits coal to be delivered by hopper cars directly to the boiler

and furnace-room floors without any manual labor. "When the

smith shop is moved into this building the area of the foundry

floor will be extended and the remainder of the present smith

shop devoted to carpenter and pattern work.

These notes would not be complete without acknowledging the

courteous reception given to us by Mr. Jones, Secretary of the

Company; Mr. Delaney, General Superintendent, and Mr. Speirs,

in charge of the boiler shop.

THE CHESAPEAKE & OHIO SHOPS.

The shops of the Chesapeake & Ohio Railroad, at Richmond,

have received a recent addilion in the shape of an excellent paint

shop. The building is 165 feet long inside, and about 66 feet

wide, the three tracks holding two cars each, or six cars alto-

gether. The length of the tracks is sufficient for two of the

longest of Pullmans. The building is excellently lighted from large

windows in the walls, from the monitor in the roof and from

large lights in the slope of the roof.

The roof is carried on iron trusses. The floor is concrete, per-

fectly drained, and altogether the building is admirably adapted

to its purpose. An annex along one side of it provides storage

for the paints, oils and other supplies. The only criticism that

might be made is the apparent lack of adequate room for the var-

nishing of blinds, sashes and interior fittings.

This road lights its through passenger trains by electricity, the

current being supplied entirely by Silvey storage batteries. Two
plants for charging the batteries are maintained, one at Coving-

ton, Ky., and the other at Richmond. The Covington plant

takes care of the cars on the Western end of the line and the

trains in the Cincinnati-New York service, while at Richmond,

the batteries on the cars on the Eastern end of the line are kept

up. The batteries are arranged in groups of six cells, there being

a total of.12 cells per coach. These 12 weigh about 1,400 pounds

and will supply current for a round trip from Cincinnati to Jersey

City and return, and then have a reserve of 22 hoursjlighting.

The batteries have a life of 17 to 18 months and cost $16 per cell

complete. At the end of the 18 months the entire battery does not
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need replacement, for the jar at least can be used again and the

negative plates have a much greater life than the positive plates,

sometimes outlasting three sets of the latter. The arrangements

for handling the batteries are very complete, but they have be»n

described several times in various journals and are doubtless fa-

miliar to our readers.

We were fortunate enough when visiting the shops recently to

see a new air-brake instruction car just before it started out on its

initial trip. It is about the size of a passenger coach and resembles

one in outside appearance. At one end is an upright boiler with

a coal bunker and water tank adjacent to it. On each side of

the middle portion of the car the air brake apparatus is ar-

ranged. This consists of an engine equipment, one tender brakp,

one passenger equipment and 16 fi eight brakes. There are the

usual valves in sections to illustrate their construction and opera-

tion, and a complete outfit of signal apparatus. At the other end
of the car is a neat office, with a desk on it and on one side a long

seat that can be made up into two berths. The toilet arrange-

ments are complete and in all respects the car is a model

one.

Several cars in local service were being equipped with a device

for preventing the tipping of truck frames wiih the application

of the brakes. The device consists of spring roller bearings

secured to the floor framing with the rolls bearing on a plate or

shelf secured to the end pieces of the truck frames. When the

brakes are in the released position the springs in the bearings

force the rolls down on to the truck end frames and the bearings

are free to yield to the motion of the truck, but when the brakes

are applied, connections from the brake levers key the bearings

solid, so that the springs in them are inoperative. Then the

truck frames cannot tip, but must remain level. The device has

not yet been put into service, but it would appear to be open to

the objection of transmitting unpleasant shocks and vibrations

from the trucks to the car body and thus to the passen-

gers.

We noticed in the boiler-room a hydraulic pump that is a

great labor-saving arrangement for testing boilers. It con-

sists of the steam cylinder of a 6-inch air-brake pump with a 1J-

inch hydraulic cylinder in place of the air cylinder. The pump is

bolted lo the wall and a pressure gage near by records the water

pressure obtained. From the pump water pipes are run into that

part of the shop where boilers are tested, and when a boiler is

filled with water, connections are made and the engineer notified

to start up the pump and maintain a certain desireel pressure.

Thus the old portable hand pump is dispensed with and the labor

of pumping by hand avoided.

Compressed air is used in the shops to a considerable extent,

and will be used more when funds are available for the purchase

of air compressors. At present the air is compressed by one Ped-

rick & Aver belted compressor, and the limit of its capacity has

been reached. Among other uses the air is employed to press in

rod bushings, and driving-box brasses. A press with a 20-inch

cylinder is used. The press is also employed to force out old red

bushings, and in doing this work it was found that after the

bushing once started it left the rod with a rapidity and force that

was startling if not dangerous. To correct this, the foreman, Mr.

Gould, put an oil cylinder on top of the air cylinder and attached
the piston in the upper cylinder to that of the lower one. A port in

the upper piston permits the oil to slowly pass from one end of
the cylinder to the other, thus acting as a dash pot anel regulat-
ing the speed of the air piston.

Mr. Sanford Keeler has been appointed to represent the Na-

than Manufacturing Company in Chicago. He is a well-known

railway man. having filled several important positions in the
Northwest, and takes charge March 1.

The Baltimore & Ohio and B. & O. S_>uthwesteru railways are

running fast freight trains between New York and St. Louis, the

eastbound train being scheduled at 80 hours from St. Louis to
New York, 75 hours to Philadelphia and 70 hours to Baltimore.
The wesi bound time is even faster, being 60 hours from New
York, 55 from Philadelphia and 50 from Baltimore. Arrangi -

ments have been made by the B. & O. S. W. to loael cars at St.

Louis direct for the Eastern cities.

The Etrusion Process for Forming Metals.

In an article on I he manufacture of metallic alloys, Industries

and Iron describes the process employed at the works of the. Delta
Metal Company in England. The Delta alloys are of various composi-
tions, some of them being improved bronzes, while others are based
upon the introduction and chemical combination of definite quan-
tities of iron to which they owe their greatstrength and toughness.
Some idea of tbe extent to which this metal is worked after cast-

ing may be gained from the equ'pment of the smiths-hop which con-

tains two large steam hammers, a gas hammer, several Olivers, a
hydraulic press, a large bolt machine, two drop stamps, etc. Delta
metal forges at a lower temperature and more readily than wrought
iron. But what we intended to quote from the article was the ref-

erence to the etrusion machine in use at these works.
" An account of the machine was recently given in a paper before

the Iron and Steel Institute. Its principle consists in forcing the

metal, heated to a plastic condition, through a die, by means of a
hydraulic ram. The machine is admirably adapted not only for

round, square and hexagon bars, wire, angles, etc.. but also for all

descriptions of sections of complex design, even those which it

would be impossible to roll. The molten metal is either poured
into the container and allowed to cool, or it is introduced in the

shape of a cast billet, which is previously heated in a furnace. The
container is then turned into into a horizontal position, and the
metal forced through a die held by powerful hydraulic clips in the

crossh»ad. Numerous difficulties were naturally experienced in

perfecting the process, one of the chief being the construction of

the container, which has not only to withstand the high tempera-
ture of the contained metal, but likewise while under the influ-

ence of that temperarure has to meet the severe strain brought upon
the interior. The difficulty was overcome by constructing the con-

tainer of a series of concentric steel tubes alternating with annular
spaces packed with a dense non-conducting material whereby the

inner liner exposed to the high temperatu:e is reinforced by the

surrounding cold steel tubes.
" The machine produces about 40 charges from one to two hundred

weight each per day, and is served by two men and a lad; conse-

quently a great saving in labor is effected, compared with rolling

mills, while the hydraulic press is actuated by pumps requiring

only about 15 horse-power, which is another great advantage over
rolling mills. The orders for bars of all kinds of sections having
increased very much, a new and more powerful machine is now be-

ing erected in spacious premises adjoining those already descrihed

Not only bars, etc.. of Delta metal are produced by this patent ex-

trusion machine, but also of common brass, naval brass, manganese
and aluminum bronze, etc.

"The diversity of objects for which it can be utilized is accentuated

when the fact is mentioned that nearly 300 separate dies have al-

ready been manufactured for the machine now in use. Rods and
fiats varing from 'inch up to Sfi inches are produced with the

greatest of ease ai, 3 rapidity, and are of a quality much superior to

those produced in the regular way, while the machine effects a
saving of somewhere about 75 per cent, in cost of production.
" On account of the high pressure employed in their production

extruded or pressed bars possess increased tensile strength and
greater toughness. For bars of Delta No. 1 alloy, for instance,

tested at the Royal Arsenal, 48 tons per square inch with 32 per

cent, elongation against 38 tons per square inch and 20 percent,

elongation of rolled bars and yellow metal bars, showed an
increase in tensile strength of 21 percent., with a proportionate

increase in elongation over rolled bars.

" Aluminium is treated most successfully by this process."

Intercepting Valve for Compound Locomotives on the

Great Southern and Western Railway, Ireland.

We reproduce herewith from the Engineer an intercepting valve

used on compound locomotives on the Great Southern and Western
Railway in Ireland. It was designed by Mr. Ivatt, theD Locomo-
tive Superintendent of the road,and now with the Great Northern
Railway.
"The engine is built under the Wordsdell von Borries and La.

page's patents. This valve allows the engine to be worked
'simple' or 'compound' at will. It is actuated by a small lever
and rod from the footplate, which, by suitable valves, admit- steam

to a cylinder on the spindle of the change valve, and so moves it to

either position, the movement being controlled by a dashpot

When in the 'simple' position the valve opens a communication

from the high-pressure exhaust to the blast.pipe, round the underside
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Intercepting Valve for Compound Locomotives.—Great Southern & Western Railway, Ireland,

of the high-pressure cylinder; at the same time it closes the com-
munication from the high pressure exhaust to the low-pressure

steam chest, and opens a connection for live steam from the steam

pipe to the low-pressure steam chest. This supply of live steam is

wiredrawn so as not to exceed about 75 pounds pressure on the low-

pressure side, and low-pressure cylinder and steam chest are, as

usual, provided with relief valves, set to blow at 75 pounds in case

the pressure should exceed that amount.
" In ordinary working the engine is always run compound, and

starts without any trouble, but for starting on an incliDe, or for

getting away quickly with a heavy train, the arrangement for

working simple is of gr^at advantage, and enables the engine to

exert as much power as a simple engine with two 18 inch cylinders

and the same s.eam pressure. The arrangement is also exceedingly

handy for shunting; there is no steam locked up in the receiver,

and the engine does not, in steam-shed phraseology, 'beat two or

three times alter steam is shut off.'

" The working of the change valve is entirely in the bands of the

driver. Mr. Ivatt does not believe in the theory that it is not ad-

visable to give the driver the power of working simple if re-

quired. To argue that the driver of a compound engine so fit-

ted is likely to work the engine simple any longer than is ab-

solutely necessary, is about the same as saying that the driver of an
ordinary engine cannot be trusted to pull the reversing gear up as

soon as possible."

Steam and Electric Kailway Grade Crossing's.

The twenty-eighth annual report of the Massachusetts Railway

Commission, relating to street railways, has an interesting chapter

on grade crossings between steam roads and street railways. It

begins by stating that " Since the electric car began to take the

place of the horse car, attention has been called from time to time

to the greater risk of casualty at grade crossings of street railways

with railroads. We have felt more strongly the difficulties as well

as the responsibilities of dealing with this matter since the passage

of the Act of 1895, Chapter 426, which requires the consent either of

this board or of a special commission to the creation of new cross-

ings of this kind. So far, all of the applicatious for such consent

have been made to this board. We regard it as our duty to carry-

out the policy intended by the legislature, and it is largely in this

view that we again call attention to the subject."

The leport then takes up the "Broad Cove collision" in the town

of Somerset, where a New York, New Haven & Hartford pessenger

train collided with an electric car, smashing the latter to splinters,

and derailing and overturning the k.comotive and tender, and de-

railing the combination car. Nobody was killed and the board

feels that because of that fortunate circumstance the people of the

State have not drawn from the accident the leseon they should.

The accident occurred in a blinding snowstorm and the electric car

had not started to cross the tracks until the conductor had gone
ahead and signaled that all was clear. The board thinks the col-

lision justifies two inferences as follows:

First. The dangers at the grade crossings of electric railways
with railroads are in reality more than have been taken into ac-

count. It has been commonly assumed that the railroad train, with
its ponderous locomotive, would brush aside the electric car with-
out seriously endangering its own passengers, as it usuallv does
other highway vehicles; and it has sometimes been intimated that
if the electric railway was willing to take the risk, the railroad had

little occasion to concern itself. The life of the railroad passenger
is of no more value than that of the electric railway passenger; but
it is clearly shown by the recent case that both are likely to be
involved in the same catastrophe.
Second. It is apparent that the risks at such crossings are too

great, and the present provision for the security of life too small,
as regards both the railway and the railroad.

" Several remedies may be suggested. (1.) The plainest remedy
is the separation of the grades of the railroad and highway. There
is now sufficient provision of law for doing this, except that the
railway company has no power to initiate proceedings. Such
power may properly be given, the rail way company bearing a fair
proportion of the cost.

"(2.) Where the abolition of the highway grade crossing is for
any reason impracticable, the route of the electric railway may
often be deflected so as to pass over or under the railroad, outside
the limits of the highway. The objection is frequently encountered
that the railway company can aecruire land for this purpose only
by purchase, and if at all, only at the owner's price. The right to
take land in such case, under regulations and limitations similar,
perhaps, to those which now apply in case of land required for im-
proving the alignment of a railroad, might well be given to the
railway company. Such legislation seems to us highly desirable.
This remedy would not infrequently remove the prime necessity
for abolishing the highway grade crossing.

"(3.) Some audible signal operated bv the railroad train, such
that it begins to ring when the train is 1,500 or 2,000 feet away, and
continues to ring until the train has passed the crossing, might in
many cases afford protection to the crossing. It is assumed that
in the present stage of electrical development some automatic sig-
nal of this kind may be found which can be depended on to work
reliably.

"(4.) The more effectual and sure method of protecting the cross-
ing would be by an interlocking apparatus, similar in principle to
that in use at grade crossings of railroads with each other. As
applied to the crossing of a railroad with an electric rail-

way, the former should doubtless have as a rule the right of
way, with derails, if any, only on the latter. This
system of protection is required in the State of Ohio as regards all

new crossings, and may be prescribed as regards all crossings; and
we are informed that the law of Illinois is similar."

The Hardie Compressed Air Locomotive for the Manhattan
Elevated Railway.

In about a month one of the most important trials of com-
pressed air ever made for traction purposes will begin on the

Sixth Avenue line of the Manhattan Elevated Riilway in this

city. All the machinery for these trials has been built, and the

w, rk of installation is proceeding rapidly. The Hardie com-
pressed air motor which is to haul the trains has been completed

at Rome, N. Y., and will be sent to this city as soon as the air

compressing plant is complete. Through the courtesy of the

American Air Power Company, 160 Broadway, New York,

who are supplying thi' motor for trial, we reproduce herewith

two photographs of it taken at different stages of its con-

struction. As shown in its more complete state it still lacks

headlights, handrails and other small fittings that will add to its

general appearance.

This motor carries within the cylindrical shell that takes the

place of the boiler of a steam locomotive 36 Mannesman rolled

steel tubes 9 inches in diameter. Thirty of these are 15 feet 6

inches long, while the lower six of the group are 21 feet 3 holies

long ami extend under the flojr of the cab, almost to the buffer

plate. The total capaci'y of these flasks is about 200 cubic feet.
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The Hardie Compressed Air Locomoti

Air will be stored in tbem at 2,000 poands pressure per square

inch. From these reservoirs the air goes at a reduced pressure of

150 pounds to a vertical re-heater placed in the cab. This re-

heater resembles a vertical boiler in appearance aud is about 30

inches in diameter. It will be charged with water at a tem-

perature of about 350 degrees Fahr. and can be main-

taint d at that temperature by a small fire under it.

The air as it comes from the reservoirs is very

dry and of normal temperature. As it pisses through the water

it not only receives heat but also takes up moisture until the dew
point is reached. Experiments with a simihir motor, which has

operated very successfully for nearly eight months on the street

railways in New York City, shows that on the average

the amount of moisture taken up is .0188 pounds of

water per cubic foot of free air. From the re-heater

the air goes directly to the working cylinders. These

are 13 inches in diameter by 20 inches stroke.

In designing this locomotive the American Air

Power Company were compelled by circumstances to

follow quite closely the proportions of the steam loco-

motives on the road. The total length of the engine

from bumper to bumper had to be the same as the

present engines, viz., 23 feet 9| inches, so that all stop

signals at the stations would be right for this motor.

The limit of weight of the presentsteam locomotives is

17,000 pounds, and this figure had to be met in the new
motor, and furthermore that weight had tobe carried

on the same total wheel base, so as not to overtax the

elevated structure. The driving wheel base is 6 feet,

and the total wheel base is 16 feet 1 inch. The driv-

ers are 42 inches indiameter. With the exception

that the c>lindersare placed under the cab, the de-

tails of the running gear are somewhat similar to

thjse of the steam locomotives on the road, but they

have been designed throughout for a prtssure of 200

pounds per inch, and a speed of 50 miles per hour. To

accomplish this and come within the specified weight

very careful designing was necessary. It will be

noticed in one of the views given herewith that the

driving axles and crank pins are hollow.

It is our purpose to illustrate this engine in detail

later on, and we will therefore reserve further descrip-

tion until that time. The power

station to supply the compressed

air is as in'eresting as the locomo-

tive itself.

It is located at 98 and 100 Green-

wich street, and a four-stage com-

pressor built by the Ingersoll-S. i

-

geant Drill Company is already in

position.

This compressor has two 18-inch

by 36 inch Corliss steam cylinders

and placed tandem with them aie

four single-acling air cylinders,

two to each steam cylinder.

These air cylinders are 24.9.7

and 3 inches in diameter, by 36

inches stroke.

One begirs to realize what com-

pression to 2,500 pounds means

when he looks into a 214 by 36-Inch

cylinder and realizes that its volume

of air is packed into one end of a 3-

inch cylinder before the desired

pressure is attained. Of course,

the air parses through iner-coolers

between each two stages of com-

pression, and it is also cooled imme-

diately after leaving the last

ve . cylinder. This compressor will de-

liver the air at a pressure of 2. 500

pounds per square inch into a large nest of Mannesman tubes,

similar to those on the locomotive. Tnere are to be 144 tubes

all nine inches in diameter, most of them 15 feet 6 inches long,

and a few of them 21 feet 3 inches long. The air is thus stored at

a pressure 500 pounds in excess of the storage pressure on the

locomotive, so that when the latter is charged the storage volume

and pressure are sufficient without drawing directly upon the

compressor.

One cannot but be impressed with the thoroughness with which

the plans have been worked out and the preparations made for an

extensive trial of this system of traction, and the performance of

the plant will be awaited with interest.

The Hardie Compressed Air Locomotive.
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Secretary Herbert, on Feb. 17, signed an order abolishing the
Naval Steel Board, and transferring its work to the bureaus of
steam engineering and construction. In so doing, he has rid the
navy of a board that for 12 years has been a source of constant
trouble, and has assigned the work performed by the board to

parties more capable of (living 't intelligent supfrvision.

The attempt to form an association of round-house and railway
machine shop foremen, which we understand is being made, is

worthy of encouragement from the superior officers of these men.
It is natural to conclude somewhat hastily that we alreadv have
too many railway associations, but while there is something to
be said on tbis point there is also much to be said in favor of
this particular movement. Nothing so stimulates the mental
activities as to get away from the details of one's business for
a few days and see and hear what others in the same line of work
are doing. This being true, the fewer opportunities a certain
class of men nave to get away from their work, the greater we
would expect the benefits to be of association and organization
among them. This seems to be the situation among the foremen,
and it appears to us that the proposed association would prove

beneficial to ihe men tbemselves, and through them to the com-
panies they serve.

It is stated that the flattering rt suits of tests of a Parsons steam

turbine for marine propulsion, recotdfd in th°se pages last month,

has led the British Admiralty to seriously consider giving it a

trial in a number of launches and torpedo-boats in the British

Navy. The turbine would appear to be well adapted for such

work, for with its high speed, it gives large power without

involving great weights, and. as we know, this desirable feat-

ure is obtained without a sacrifice of economy. The propelling

machinery of the boat, whose preliminary trials we mentioned

last moDth, consists of three shafts, each driven by a steam tur-

bine, ard each having three propellers, the second being of

coarser pitch than the first, and the third being coarser still.

Thus there are nine propellers in all, and they run at the high

rate of 2,400 revolutions per minute. In the preliminary trials

a speed of 29.6 knots was obtained, the boat beicg only 100 feet

long and 42 tons' measurement. By a change in the pitch of the

propellers it is expected that over 30 knots will be obtained.

Steam is supplied by one water-tube boiler.

It i* somewhat singular that with the intense interest mani-

fested in compound locomotives for some years past in this

country—an interest that seemingly allowed few details to escape

study—the question of the ratio between the cylinder volumes,

should not have been the subjr ct of experimental work. The
proper ratio for locomotive woik cannot be derived from exp> ri-

ence in stationary or marine work, for the reason that the work-

ing conditions are so different, tarticularly the wide range of

cut-off employed on the locomctive. The practices of railroad

companies and builders have varied greatly, the ratios at present

ranging from tbr< e to one to a little more than two to one. The
testing plant of the Chicago & North western Railway is < xpect d

to soon furnish data on this important subject. In makineeeitain

alterations on a two-cylinder locomotive the question of cylinder

ratios came up, and. in view of the lack of definite information on

the subject, it was decided to make some experiments, particu-

larly as various ratios between two and three to one could easily

be obtained by bushing the high-pressure cylinder of the locomo-

tive in question. The result should afford a valuable contribution

to available knowledge on the proportions of compound locomo-

tives.

Perhaps no better example can be found of the manner in

which poor inventors are deluded into entertaining extravagant

hopes of rewards for inventions than is given by the stories circu-

lated about the "Sleepy Eye" rotary engine. The engine as illus-

trated in the patent papers has two characteristics, the first cf

which is that it will not run at all, except it be from the impact
of inflowing steam, rather than by its direct pressure, in which
case the power produced would be infinitesimal compared with

the steam used : the second characteristic is that the engine

is reversible. The patent shows a construction that must
be classed with the worst rather than with the best of

rotary engine designs. There is nothing new about it. and
several years ago we saw in Chicago a rotary with the same
reversing valve, also arranged with considerable ingenuity to

provide for using the steam expansively. How the "Sleepy Eye''

engine pa'ent papers could go through the hands of an honest

and capable attorney and a conscientious patent examiner with-

out being criticised for being without novelty we leave our
readers to explain to their own satisfaction. And yet the story

of how this patent has been sold to an English syndicate for

from A 1 000,000 to $7,100,000 spot cash has been circulated around
the entire globe. One of the greatest sinners concerned in circu-

lating this storv is a contemporary interested in patents and
patent soliciting, who prints the story of the sale and gives

without comment of its own the informaition that the inventor

has already received a check for an enormous sum. The patent

i* a poor protection to a poorer design and reliable journals

would be better employed in exposing the worthlessness of such
so-called inventions than '"n circulating doubtful stories of fabu-

lous profits reaped by incapable inventors.
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C0MPRES8ED AIR AND ELECTRIC TRACTION IN NEW YORK,

Recent developments would seem to indicate that in New York
City electric traction will soon have an opportunity to achieve

wonderful successes, while in the same city it must also meet and

vanquish, if it can, its at present vigorous competitor, com-
pressed air traction. Just as we goto press officials of the Man-
hattan Elevated Railway announce that General Manager Fran-

sioli, after personally investigating the operation of the electrically

equipped elevated roads in Chicago, has so strongly endorsed

electric traction in a report to the Executive Committee of the

Board of Directors that it has been decided to give the same
system a trial on the Manhattan lines, and that a beginning will

be made on the Second avenue line. At the same time the Metro-

politan Company is preparing to equip its Sixth and Eighth

avenue surface lines with an electric conduit system similar to

that used for some time on the L°nox avenue line. Thus elec-

tricity has evidently the opportunity to add two more triumphs

to its long list of successful applications to heavy city traffic.

But compressed air is going to have its day too. The Hardie

air locomotive will in about a month be in operation on the Sixth

avenue line of the Manhattan Elf vated Railway, and the same
type of motor has for months been in service on the 125th street

service line. The Metropolitan is also to give a different form of

compressed air motor a trial on its lines, so that in both surface

and elevated traffic compressed air will have a chance to show
what it can do. It is not exaggeration to say that these com-

pressed air trials will be watched with great interest by those

concerned in urban and interurban traffic. We are informed

that there is a constant stream of visitors from all parts of the

country to see the air motor on the 125th street line and that the

interest taken in it is phenomenal. Notwithstanding all that is

said to the contrary, the desire is general for a motor that is not

at all times dependent upon the power-house, and if compressed

air and the brains and capital enlisted in its development can

furnish such a motor, one that is commercial and financially a

success, a hearty welcome will be accorded it.

BALANCED SLIDE VALVES.

An English contemporary, noted for its chronic distrust of all

things American, recently undertakes to discuss balanced slide

valves, and the need of them on English engines. It begins with

a disclaimer of all intention of vouching for the truth of the

statement—contained in a report to the Master Mechanics' Asso-

ciation last year—that 15,000 locomotives in this country are

fit'.cd with Richardson balanced valves. Probably it has not oc-

curred to our contemporary that its voucher is not needed and
that the report alluded to will be credit d as truth everywhere

except in its own editorial sanctum. However, having relieved

itself of all responsibility in connection with this statement, it

enters into the subject from an English standpoint, and comrs
to the very sensible conclusion that with the larger valves now
common there it becomes desirable to take up anew the question

of balancing.

In English practice it has been uncommon to use bal-

anced valves because they have not been a success.

One reason for this appears to be the use of cylindrical rings,

which have almost invariably proved a failure, though there is

an improved form of this type of balance now in use in this coun-

try for which good results are claimed. The four straight strips

forming a'rectangula ^enclosure on top of the valvejhold the record

for reliability in'this^country . The early forms of cylindrical rings

used in England appear to have given so much trouble from slicking

that the balance plate under the steam-chest cover has been placed

at a slight angle to the valve seat instead of parallel to it, so as to

give the rings some motion and prevent sticking. One surprising

objection urged against the balanced valves is that 'unless son:e

form of relief-valve is fitted to the cylinders, a locomotive with a

balanced valve will, when running down an incline, draw in cin-

ders from the smrkebox through the exhaust." A little

reflection ought to show any one that a balanced valve

has no monopoly on the cinder-drawing business, and that

air valves—which are held to be a complication—are good

things to have on any engine that must occasionally run
with steam shut off. Our contemporary suggests such a
simple (?) way of getting rid of those complicated relief valves

:

It would so connect the cylinder cocks with the throttle that the

closing of the latter would open the cocks, but while steam was
on the cocks could be opened by the engineer. We would estimate

the probable diameter of cylinder ctcks doing duty as air valves

at not less than 2 inches on a passenger engine, and have a vision

of a cylinder cock rigging extended up to the throttle, and made
about 10 times as strong as the present construction in order to

open the large valvesunder pressure, and can imagine the exasper-

ing experiences of the engineer who tries to get water out of the

cylinders, and finds that all the steam goes too. Delightful is it

not? Why should not our English contemporary own up that the

present American practice in balanced slide valves and relief

valves is all right? It is not an acknowledgment of greater ability

on the part of Americans; conditionshere simply compelled to solve

the problem before the need of a solution was felt in England.

THE RAILWAY PROFESSION AND A TRAINING THEREFOR.

At the January meeting of the New York Railroad an inter-

esting topic was brought up for discussion by a paper on " The

Profession of the Railway, and a Suggested Course of Training

Therefor." It is a subject that many railroad men are thinking

about, if we can judge by the readiness with which they entered

into the discussion. We would hardly expect to hear a dissent-

ing voice in a discussion on the need of special training or the ad-

vantage of special education for those who are to be entrusted

by railroad companies with great responsibilities. But when we
come to consider how that education shall be obtained and of

what it shall consist there is every opportunity for a divergence

of opinion.

After listening to the discussion at the meeting referred to,we felt

that at the outset the term railway profession needed a definition

as different speakers seemed to have different ideas in mind when

using the term. Possibly it would be best forus to leave the defini-

tion to those who originated the term, but if we consider for the

moment that proficiency in the railway profession embraces all

those qualities which are needful to the intelligent and success-

ful management of railway properties, it is evident at once that

the field covered by the railway profession is a large one.

Furthermore, a study of the lives of those who have been most

successful in this field seems to teach us that the groundwork

for that profession is not confined to any one course of business

or technical education. Some of the most capable men at or

near the heads of our great corporations have started as civil

engineers; others have made their beginning in the traffic or

operating departments, while a few have made their first great

successes in the mechanical department. Few of these men are

well grounded in all these branches of railroad operation and

management, and yet they are successful in the higher positions

to which they have been called. In the special education for the

railway profession, what shall be emphasized— engineering,opera-

tion, finance or law ?

Without necessarily differing from those who are pleading for

the special education, we would like to make a suggestion. If the

great business of transportation is such a factor in the engineer-

ing, business, commercial, financial and social worlds, why

should it not receive its proper share of attention in the regular

courses of studies in our colleges and technical schools? That it

has not been so recognized is evident upon reflection. We have

our engineering schools and colleges, for instance, and in them a

student can study and test stationary engines, steam tur-

bines, gas engines, electric motors, etc., but there is

only one Universily in the whole world (Purdue)

that has considered steam engineering as applied to

locomotive practice to be of sufficient importance to warrant it

in spending money for a locomotive testing plant as a part of its

laboratory. And so we might go through all the other profes-

sions or sciences that touch the great business of railroading or

transportation in general, and we will find that in them also rail-

roading has been pushed aside or lightly toucheed upon in our
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colleges and universities. Those responsible for this condition of

affairs owe the railroad fraternity an apoiogy for their neglect.

If the railway profession is accorded its proper place in the

curriculum of our universities, several advantages will accrur;

first, the public will be gradually educated on a subject that is of

importance to it, even if every student does not engage in the

business actively, and ultimately this public will be more just to

the railroad:-: second, the young men destined to engage in

railroad work, but who wou'd not be likely to take up the

special course can in a measure be fitted for their future duties;

and, third, such a course would not in the least interfere with a

special training, such as has been suggested.

STEEL CAK FRAMES.

We would call attention to an article on the repairs of French

cars which appears elsewhere in this issue. The inteiest at

present taken in steel cars in this country warrants us in giving

considerable space to this subject. While it is true that

French construction and French practice in general will not

strictly apply to the conditions in this country, there is much lo

be learned from their experience. The method of conducting

repairs and their expense, the results of collisions in distorting

steel frames, and many other similar matters are subjects on
which railroad ni( n feel the need of enlightenment before they

do much with steel cars. This knowledge cannot be obtained lo

any great extent from experience in this country and must be

sought for abroad.

The article alluded to is so complete that we would only take

the sp ice to emphasize a few points. It will be noticed that the

most satisfactory car is one in which the sections composing the

frame are made heavy. We know it is possible to get a strong
steel frame that is lighter than a wooden one, but care should be

exercised to have no very li>;ht sections used in its construction

or corrosion and deUrioiation will weaken it rapidly. The aim
should be to have heavy sections, even if they are made fewer in

number.

Then in the matter of repairs it is found that it pays to keep
steel parts in stock to replace damaged parts, thus keeping the

car out of service the minimum of time, and straightening or

otherwise repairing the damaged parts at leisure (if they can be
repaired) and putting them in stock for use on other cars. The
cost of repairs is by this method found to be lessened. This im-
mediately suggests that if steel underframes are to come into

general use in this country it is of great importance that we get
down to standard dimensions. And there is no reason why we
should not. The task will not be easy, but the results will pay
for all the labor expended in this direction.

The heavy repairs will, in all probability, have to be done at a
few leading points, but it is not be anticipated that the incon-
venience of so doing will be great. The more the repairs to stei 1

cars can be concentrated the less they will cost.

One of the most striking facts brought out in the article men-
tioned is the ultimate saving from the longer life of the steel

frames. Though their first cost is greater, their lesser repairs
make their total cost at the end of a few years no greater than
wooden frames and after that time the showing in favor of the
steel cars increases rapidly, as will be shown on a full page dia-
gram next month. We believe that notwithstanding it deals with
French cars the article will be of value to those interested in

steel cars in America.

NOTES.

Our esteemed contemporary The Railroad Car Journal coo-
templates building- with the aid of various railway suDply
houses—a private car for the President of these United States. We
know the government is poor and that it has to issue bonds to
pay expense-, but we did not dream it was reduced to such straits
as tliis.

Last month a special train on the C, B. & Q. R.R., consisting
Of an engine and one car, qiade a run from Chicago to Denver,

1,026 miles, in 18 hours and 52 minutes. It is probably the best

long-distance run on record when we consider the mountainous

country through which the train passed in the latter half of its

journey. The average speed, including stops, was 54 miles per

hour.

On some of the new freight engines built for the Baltimore &
Ohio by the Pittsburg Locomotive Works the new Bell Spark

Arrester, invented by Mr. J. Snowden Bell, has been applied.

The new arrangement consists of a double perforated deflecting

plate, and the disposition of the netting in a series of inclines,

with no horizontal surface except a very narrow one on each side

of the exhaust pipe. It is said that this arrangement not only

prevents the escape of so many live sparks, but it preserves the

life of the netting, and is. therefore, more economical and effec-

tive than any spark arrestor now in use on any other road.

An ingenious reflector for a water gage glass is illustrated by

the Engineer. It is perforated just behind the glass with three

vertical rows of holes about ,\ of an inch in diameter. These

holes are seen without distortion through the part of the glass

that is without water, but viewed through the water the three

holes in each horizontal row appear elongated into one narrow

slit. The distinction between the two parts of the tube is

said to be very sharp. The reflector is coated with plain enamel

or luminous paint as preferred. This same gage is enclosed in a

tube of tough wired glass to prevent injury from the flying pieces

of a broken water glass.

Torpedo boat, No. 6, built by the Herreshoffs at Bristol, R. I.,

made her official trial trip last month. The contract speed was

27 i knots, but in five runs over a course of 12 nautical miles the

average speed was 28.73 knots, notwithstanding that one of the

blowers became deranged during the last 12 miles-spin, making
that particular run much below the average. The highest speed

for i2 miles was almost exactly 29 knots. These figures are, how-

ever, subject to small corrections when all the calculations of the

Board are completed. In its preliminary report, the Board says :

" At her great speed the vibration was very slight, even over the

screws, and there was no evidence of that effort and strain ordin-

arily noticeable on full power trials. Only a very slight wave
was produced.

- '

The floor of the new electric light station in Paterson, N. J., is

a novel one. According to Power, it consists in effect of a

huge casting of concrete, forming an undivided floor for the

whole station. It is 4 inches thick, but at intervals of 15 feet

there are cast on the under side beams 18 inches deep and 9

inches wide, running crosswise of the station and resting upon
supporting piers of brick. The floor is further stiffened by longi-

tudinal ribs 14 inches deep and tapering from 6 to 4 inches in

thickness, spaced about 4 feet centers and bridging the spaces

between the heavier crosswise ribs. These ribs are a unit with

the floor. The floor is said to have cost one-third less than a floor

involving the use of iron beams. It presents a surface that is

never slippery and that is easily kei_t clean.

The new twin-screw freight and passenger steamer Pennsyl-

vania, of the Hamburg-American Line, was placed in commission
Feb. 18 on the regular service between New York and Ham-
burg. She left New York on that date with a full cargo, carry-

ing a total of over 18.500 tons measurement. This is the largest

cargo that was ever taken out of New York on one ship, or for

that matter the greatest that any ship in any part of the world
carried. To form an idea of the enormous quantity which this

amount of freight represents, it is interesting to note that it would
take 616 ordinary freight cars, or about eighteen freight trains, to

transport it. Among its miscellaneous cargo the Pennsylvania
carries 294,069 bushels of grain, equaling 6,847 tors, which is in

itself more than the average freight steamer can take, if com,
pletely filled,
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A press dispatch from Washington, under dateof Feb. 15, states

that Mr. Lorimer, of Illinois, after conference with the Secretary

of the Navy, introduced a bill in the House to authorize that offi-

cial to make a twenty-year contract with the Illinois Steel Com-
pany to supply armor plate for ships at $200 per ton, which is $263

per ton less than the present price. Mr. Gates, the President of

the Illinois Company, was in the city some days, and savs that his

associates will agree to put up a plant to cost §3,500,000 if the con-

tract asked for is awarded them.

An interes ing instance cf an hydraulic accumulator being sup-

planted by that alert agent compressed air comes from New Eng-

land. An hydraulic system was in use in a factory where many
presses were employed on work which required the full pressure

to be attained regularly and promptly. It often occurred that

when the water pressure was rapidly turned on and off from a

prei-s the work would be spoiled because the full pressure was not

realized . This lack of pressure was found to be due to the inertia

of the accumulator— it could not move fast enough to maintain

the pressure on the ram of a press during its entire stroke and it

required a moment of time at the completion of the stroke to give

the maximum pressure. To prevent the spoiling of work from
this cause the accumulator was removed and a small Norwalk
comprtss >r was installed and employed to maintain the requirtd

pressure on the hydraulic system. It do?s its work satisfactorily

and no matter how quickly the presses are operated the com-
pressed air follows up the flow of water and keeps up the pres-

The New York, New Haven & Hartford Railroad turned out of

its New Haven shops about a month ago a coach sheathed

with No. 30 sheet coppei. The outside sheathing is the narrow

kind eo much ustd and each board has been separately covered

with the copper before being put into place. The copper is lapped

into the groove and around the tongue. The window panels,

letter board , etc., are all covered so as to be practically water

proof. The entire exterior is covered with copper except the

doors, window sashes, hoods, platforms and roof. Painting and

varnishing in thus avoided. The copper was oxidiz- d after being

put in place, but it can be put on as it comes from the mills

and allowed to oxidize by the action of the atmosphere. The ad-

vantages of the copper sheathing are no deterioration of the fin-

ish, time saved over painting and varnishing and ease of repair.

It is claimed the cost is not greater than painting and varnishing.

The weight of copper used was about 1,000 pounds, hut the wood
sheathing underneath was thinned sufficiently to keep the weight of

the car the fame as before. The metal sheathing is the idea of Mr.

W. P. Appleyard, Master Car Builder.

Powerful Compound Locomotives for the Northern Pacific

Railway.

In our issue of December. 189(5, we mentioned the fact that the

Schenectady Locomotive Works were building for the Northern

Pacific Railway four Mastodon or 12-wheeled compound locomo-

tives of great power. These engines we now illustrate in the full-

page engraving on the next page.

The engines are the most powerful of this type ever built.

They are two-cylinder compounds with high pressure cylinders,

23 inches in diameter by 30 inches stroke and low-pressure cylin-

ders 31 inches in diameter by 30 inches stroke. The intercepting

valve is of the new design gotten out by the Schenectady Locomo-
tive Works.whieh enables an engine to be operated as a simple or

compound engine at will.

The boiler is 72 inches in diameter at the front end. It is of

the extended wagon-top style and for much of its length is of

greater diameter than this figure. It is designed for a working

pressure of 200 pounds per square inch, and this pressure, com-
bined with its large diameter, called for very heavy constiuction.

Consequently we find sheets fiom % to $ inch thick used for the

shell. The material is carbon steel, as i-s also that of the firebox.

The grate is 120 T
S
5 inches by 42 inches, and has an area of 35

square feet. The heating surface is greater in area than has ever

been obtained before in locomotive practice, namely 2,943.4

square feet. The weight of the engine is 186,000 pounds, of which
150, 000 pounds is on the drivers. We give herewith a complete

specification of the engine :

General Dimensions.

Gage 4 feet 8HS inches
Fuel Bituminous coal
Weight in working order 183,000 pounds

on drivers 150.000 pounds
Wheel base, driving 15 feet 6 inches

" rigid 15feet6inchis
'" total 26 feet 4 inches

Cylinders.
Diameter of cylinders High pressure, 23 inches; low pressure, 31 inches
Stroke of piston jo inches
Horizontal thickness of piston i% inches and 5 :1

4 inches
Diameter of piston rod Scinches
Kind of piston packing Cist-iron rings, sprung in

rod picking Jerome metallic
Size of steam ports, high pressure, 20 inches by 'i% inches;

low pressure. 23 inches by 1% inches
Size of exhaust ports, high pressure, 20 inches by 3 inches;

low pressure. 23 inches by a inches
Size of bridges ports 1% inches

Va Ives.

Kind of slide valves Allen-Richardson
Greatest travel of slide valves GW, inches
Outside lap " " \% inches
Inside clearance " •" M inch
Kind of valve stem packing Jerome metallic

Wheels, etc.

Diameter ol d living wheels outside of tire 55 inches
Material" " " centers American cast steel
Tire held by Shiinkage
Driving box material Cast steel on main only, balance steeled cast iron
Diameter and length of driving journals, main 9 inches by 10 inches

all others, 8H inches by 10 inches" " " " main crank pin journals, side rort,

7 inches diameter hy 514 inches; main. t»e.j inches diameter by 6 inches
Diameter and length of side rod crank pin journals,
intermediate a 1

., inches diameter by 5 inches; F. & B., 5 inches diameter
by 3H inches

Engine truck, kind 4- wheel, swing bolster
" '* journals 8 inches diameter by II inches

Diameter of engine tiuck wheels 28 inches
Kind " Steel tired, cast-iron spoke center

Soilcr.

Style Extended wagon top
Out-ide diameter of first ring 72inches
v\ orking pressure 200pounds
Material of barrel and outside of fi'e box Carbon 8 ".eel
Thickness of plates in barrel and outside of firenox.

_. J4 U ',' ~A. H. % and ft inch
Horizontal seams,

butt joint, sexmple riveted, with welt strip in.-ide ard outside
Circumferential seams Double riveted
Firebox, length 120ft inches" width 42ioclies
Firebox, depth Front, 77 inches; back. 73U> inches

material ... Carbon steel
plates. Ihiekmsi Sides, ft inch: back, {„ inch;

crown. % inch; tube sheet, )4 inch
water space. Front, 4t£ inches; sides, 3Hj inches to 4 inches;

back. 34. inches to 4!^ inches
crown staying Radial stays. I'n inches diameter
siaybolts Sligo iron, 1 inch diameter

Tubes, material Charcoal iron, No. 12, W. G.
number of 332
diameter 2H inches
length over tube sheets .. 14 feel inches

Fire brick, supported on .Watertubes
Heating surface, tubes 2.721.1! square feet

watertubes 15.3 square feet
firebox 2116. 51 square feet
toi al 2.913 . 4 1 sq uare feet

Grate surface 35. square feet
" style Rocking

Exhaust pipes Single
" nozzles 0)4 inches, ite> inches and .i'4 inches diameter

Smoke stack, inside diameter !8 inches at top, 16 inches near bottom
lop above rail 14 feet 10 inches

Boiler supplied by Two Sellers improved Class M, No. 10U. injectors

Tender.
Weight, empty 36.3C0 pouods
Wheels, number of 8, cast-ire n plate wheels

diameter 33 inches
Journals, " and length 4!4 inches diameter by 8 inches
Wheel base 15 feet 3 inches
Tenderfrnme 10-inch steel channels

trucks 4 wheel channel iron frame
Water capacity 4,000 LI. S. gallons
Coal " 7^ (2,000-pound) ions
Total whenl base of engine and tender 53 feet 8 inches
" length 62 feet 1 inch

The engine is provided with the American brake operated by
air on all drivers, the Le Chatelier water-brake on cylinders, the

Westinghouse automatic air-brake on tender and for train, the

Westinghouse air signal, three 3-inch Ashton safety valves, mag-
nesia sectional covering on boiler, dome and cylinders, Dean's

siud feeding device, Kewanee reversible brakebeams, and the

Mclnto?!) blow-off ccck,
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Mr. E. V. R. Thayer has been elected Vice-President of the

Chicago & West Michigan Railway.

Mr. James E Worswick, Master Mechanic of the Georgia &
Alabama at Americus, Ga., has resigned.

Mr. G. M. Mcllvain has been appointed Receiver of the Sharps-

ville Railroad, with office at Sharpsville, Pa.

The Governor of Illinois has nominated for Railroad Commis-
sioners Charles S. Rannells, C. J. Lindley and J. Bidwell.

Mr. H. F. Forrest has been appointed Manager of ,the Great

Northwest Central, with headquarters at Brandon, Man.

Mr. Robert H. England has been appointed General Manager of

the Oconee & Western, with headquarters at Empire, Ga.

Mr. William Aird has been appointed Acting Master Mechanic

in charge of the Montreal shops of the Grand Trunk Railway.

Mr. M. G. Howe has resigned as General Manager of the Hous-

ton, East & West Texas, but will continue as Vice-President.

Mr. R. E. Smith, of the Atlantic Coast Line, has been appointed

Superintendent of Motive Power, with office at Wilmington,

N. C.

Mr. Dickerson MacAllister, Chief Engineer of the Metropolitan

Elevated road of Chicago, was last month appointed Receiver for

that road.

Mr. C. M. Ward, formerly General Manager of the South Caro-

lina, has been appointed Receiver of the Greenwood, Anderson
& Western.

Mr. H. R. Harris has been appointed General Manager of

the Lake Superior & Ishpeming, with headquarters at Mar-
quette, Mich.

Mr. John Boynes, for 31 years Superintendent of the passenger-

car shops of the Pennsylvania at Altoona, died at Altoona on
Tuesday last.

Mr. I. M. Schoornaker, formerly Vice-President, has been
elected President of the Pittsburgh & Lake Erie, and J. P.

Wilson, of Youngstown, becomes Vice-President.

Mr. J. W. Fitzgibbon has been appointed Assistant Superin-

tendent of Motive Power and Equipment of the Chicago, Rock
Island & Pacific, to succeed Mr. H. Monkhouse, resigned.

Mr. James Collinson was, on Jan. 20, appointed Superintendent

of Motive Power and Machinery of the Gulf, Colorado and Santa

Fe, to succeed Mr. George A. Hancock, recently resigned.

The Baldwin Locomotive Works are now represented in the

West by Mr. William Rhodes, the Assistant Superintendent of the

works. Mr. Rhodes' office is at 1217 Monadnock block, Chicago.

Col. George W. Dunn has been nominated by the Governor of

New York as Railroad Commissioner to succeed Alfred C. Chapin,

and Ashley W. Cole and Frank M. Baker have been renominated.

Mr. R. W. Moore has been appointed Division Master Mechanic

of the Pittsburgh Division of .the Baltimore & Ohio Railroad,

with headquarters at Glenwood, Pittsburgh, vice Thomas Trezise,

resigned

.

Mr. J. A. Miller, Private Secretary to General Manager Ashley

of the Ann Arbor Railr3ad, has been appointed purchasing agent

of that road, to succeed Mr. Frank S. Chandler, resigned. Head-

quarters, Toledo, O.

Mr. N. S. Meldrum, formerly Secretary and Treasurer of the

Houston, East and West Texas, has been appointed General Mana-

ger of that road, with headquarters at Houston, Tex., vice Mr.

M. G. Howe, resigned.

Mr. C. F. Quincy, Treasurer of the Q & C Company, was elec-

ted Vice-President of the National Association of Manufacturers

at the Philadelphia meeting. He represents the State of Illinois

in the list of Vice-Presidents.

Chief Engineer William S. Smith, U. S. N., who has for three

years past been stationed in Philadelphia as a member of the

Naval Examining Board, engaged in the examination of engineers

for promotion, died on Feb. 7 at his home in that city.

Mr. Geo. Royal, Jr., has resigned the Western agency of the

Sterlingworth Railway Supply Company, and has accepted a

position with the Nathan Manufacturing Company, as Assistant

in the Western Department, with office at 147 E. Van Buren

Street, Chicago, 111.

The following changes are officially announced on the San

Francisco & North Pacific: Mr. A. W. Foster has been elected

General Manager, vice Mr. H. C. Whiting, resigned, and will

continue to perform his duties as President. Mr. W. G. Corbaley

having resigned, the office of Superintendent was abolished. Mr.

H. C. Whiting has been appointed General Superiatendent. Mr.

F. K. Zook has been appointed Assistant Superintendent, in addi-

tion to his duties as Chief Engineer.

The following changes have taken place in the mechanical de-

partment of the Atchison, Topeka & Santa Fe : Mr. T. Paxton;

Master Mechanic at Nickerson. Kan., is appointed Master Me-

chanic at Fort Madison, la., to succeed Mr. James Collison.

Mr. J. E. Gavitt is appointed Master Mechanic at Nickerson,

Kan., to succeed Mr. Paxton. Mr. G. T. Neubert, foreman at

Wellington, Kan., is appointed Master Mechanic at Arkansas

City, Kan., to succeed Mr. John Kirk, resigned. Mr. F. G. Tis-

dale, foreman at Atchison, Kan., is transferred to Newton to suc-

ceed Mr. Gavitt.

Mr. George Royal, Sr., Western Manager of the Nathan Manu-

facturing Company, died at his home at Oak Park, III., Feb. 5,

at the age of 59 years. Mr. Royal was born at Manchester, Eng-

land, in 1837, and came to this country in 1863, entering the Erie

shops at Susquehanna as a machinist. In 1868 he was appointed

Master Mechanic of the Central Pacific shops at Truckee, Cal. In

1875 he became Master Mechanic and Superintendent of the

Eureka & Nevada Road which position he resigned in 1878 to take

the Western management of the Nathan Manufacturing Com-

pany. Mr. Royal was well-known among railroad men; he was a

man of deep religious convictions and through his sympathy and

work for railroad employees won their respect and confidence

everywhere. Some of our readers not personally acquainted with

him will remember him as a regular attendant at the June con-

ventions, where he frequently, in the absence of a clergyman,

led in the prayer with which those meetings are opened.

Mr. Frank Thomson, who was last month appointed President

of the Pennsylvania Railroad Company to succeed Mr. Geo. B.

Roberts, deceased, first entered the service of the company at the

age of 17, when he entered the car shops at Altoona. At the age

of 20 he became the valued assistant of Mr. Scott in the manage-

ment of the military railroads engaged in moving the Union

armies during the Civil War. He was engaged in this respon-

sible work for three years. In 1864 he was appointed Superin-

tendent of the Eastern Division of the Pittsburgh & Erie; in 1873

he became Superintendent of Motive Power of the road; in 1874

he was elected General Manager of the Pennsylvania lines east

of Pittsburgh and Erie; in 1882 he became Second Vice-President

of the company; and since 1888 he has been First Vice-President,

Mr. Thomson has always followed closely the improvements in

the details of railroad construction and operation, and many

of the improvements of the road in track, stations, safety ap-

pliances, etc., originated and have been carried out under his

direction. Commenting on his election a Philadelphia writer

says: "The election of Mr. Thomson to the Presidency of the

great corporation is a guarantee to the public, and to those whose

financial intesests are closely associated with and dependent

upon the prosperity of the road, that its multifarious activities

will continue to be directed with the masterful business sagacity,

farsightedness and fidelity which have so long characterised its

direction."

The election of Mr. Frank Thomson to succeed the late Geo.

B. Roberts as President of the Pennsylvania.Railroad Company
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has led to several other changes in the high offices in that com-
pany. Mr. J. P. Gillen, who has been Second Vice-President,

has been elected to Mr. Thomson's former position of First Vice-

President ; Mr. Charles E. Pugh, formerly Third Vice-President
becomes Second Vice-President: Mr. S. M. Prevost, formerly Gen'
eral Manager, is third Vice-President : Mr. Samuel Rea, who was
Mr. Roberts' assistant, is First Assistant to the President: Messrs.
Wm. A. Patton, who was General Assistant, and Mr. E. T. Postle-

th waite, who was Assistant to the First Vice-President, are elected

Assistants to the President: Mr. Wm. H. Joyce, formerly General
Freight Agent, has been elected to be Freight Traffic Manager,
and Mr. J. B. Hutchinson, formerly General Superintendent of

Transportation, has been elected General Manager.
The First and Second Vice-Presidents have each advanced one

grade, but they will retain in their new positions the duties of
the old. Captain Green will have charge of the finances of the
company, which he has managed so admirably in the past. Mr.
Pugh will retain his special supervision over the affairs of the
transportation department, which has been his work since he
was elected Third Vice-President, and which he has managed
with great success. As Third Vice-President Mr. Prevost will

have charge of all the passenger and freight traffic interests. Mr.
Rea will be the adviser of the President in engineering matters, a
position for which he is eminently fitted. Mr. Patton has been so
long connected with the office of the -President that his knowl-
edge of the affairs of the company will be invaluable to the new
President. Mr. Postlethwaite has been connected with Mr.
Thomson in his various positions for about twenty-five years, his

responsibilities becoming greater with each advance of his chief,

so that he brings to his new position a long training and a wide
experience.

George B. Roberts.

Mr. Geo. B. Boberts, President of the Pennsylvania Railroad
Company and of the Pennsylvania Company, died Jan. 29,

at his home near Bala, Pa. In his death the great railway cor-
poration which was so fortunate as to have his services for about
40 years of his life has lost an officer of noble character and re-
markable ability. Mr. Roberts was born Jan. 15, 1833, in Lower
Merion Township, Pa. He was educated as a civil engineer at
Rensselaer Polytechnic Institute, and in 1851 he entered the ser-
vice of the Pennsylvania Railroad as a rodman. Later he became
assistant engineer of the Philadelphia & Erie road, and for some
years after was employed on the construction work of various
roads. In 1862 he returned to the Pennsylvania Railroad, and in

1869 .became Fourth Vice-President; in 1874 he became First
Vice-President, and in 1880 he was elected President. In an
admirable tribute to him the Philadelphia Ledger says:
" Few men ever came to the head of a great corporation better

qualified by experience and intimate knowledge of its affairs
than did Mr. Roberts to the Presidency of this great corporation.
He commenced his lifework at the dawn of its existence. To his
knowledge of men and the physical characteristics of the system
he added that ripe experience in the details of management
which his careful attention to every department in the service
had brought to him.

"The cardinal principle of his policy was that the business of
a corporation should be carried on by those methods which have
been most successful in the lives of individuals: that there should
be integrity in all things: economy, not parsimony, in expendi-
tures: provision for the future in prosperous times; ownership of
what it is wise to control, and keeping up with the general prog-
ress of the times. Acting upon these principles, properties were
purchased which had formerly been held under leases, and, as the
credit of the company improved and money could be obtained on
low rates of interest, this policy was extended to the purchase of
obligations guaranteed by the company, which were placed in a
sinking fund. Profitless enterprises were either abandoned or
the burden was shifted upon those who were benefited
by them. The policy thus inaugurated was not carried
into effect without much opposition, both at home and
abroad; but Mr. Roberts was not a man either to be swerved

from his convictions or driven from his place. Under this wise
financial policy, which has distinguished his company, its credit

rose as high as that of the United States during the period of the

greatest business depression the country has ever known."
"His skill as an engineer was fully equaled by his abilities as

an administrative officer and his genius as a financier. His
judgment on questions of finance was notably sound and his

associates frequently deferred to him in instances where at first

he had stood alone in regard to deciding the policy of the com-
pany, in transportation matters connected with the trunk lines

and in other grave questions bearing upon the vast interests of

which he was the controlling spirit."'

Snow-Flanger Operated by Air.—Lake Shore Michigan
Southern Railway.

BY OSCAE AJ.TZ.

The earlier forms of snow plows, which were pushed ahead of

the locomotive, were, as their name indicates, a contrivance for

cutting into the snow and pushing it to one or both sides of the

track. They were made of wood, sometimes faced with iron.

Even at the present day, this style of plow is used to a great ex-

tent, some in their crude form and some of modern build on more
scientific lines. Modern ingenuity has put in the field a number of

so-called plows whose principle is to virtually dig out the 6now
and force it through the machine by centrifugal force out to the

side of the roadbed, the power being obtained from an indepen-

dent engine placed on a car which is pushed ahead of the loco-

motive.

These centrifugal plows, as well as the push plows mentioned,

do not. however, take the snow from below the surface of the

rail, and this remaining portion, if left in place, forms a good

nucleous for a blockade during following storms. A light fall of

snow does not always warrant the sending out of the regular

plo;v, and it is for these reasons that a scraper or Sanger is used.

This is sometimes combined with the snow plow proper, but it is

often advisable to have it on a separate car.

A flanger consists of a set of knives of iron or steel, suspended

below the body of the car, capable of being raised and lowered

,

and of such shape as to remove the snow between the rails for

about a foot or so from each rail, and a'so to cut it down slightly

on the outside of the rails.

It will be seen that a scraper as described cannot be used where
there is anything on top of the ties between the rails, such as at

switches, crossovers, street crossings and cattleguards, and pro-

vision must therefore be made to raise and lower the scraper as

required. This has usually been done by hand, several men on

the end of a long lever being usually employed for the purpose.

Now it is not unusual to operate the knives of a flanger by com-

pressed air.

The plans shown herewith are taken from a flanger recently

constructed by the Lake Shore & Michigan Southern Railway at

their carshops in Cleveland. As is usually the case with equip-

ment of this character, this flanger was constructed from an old

car, a flat car having been used and the necessary parts added to

it. Figs. 1 and 2 represent the plan and sectional elevation and

Fig. 3 a cross-section looking towward the front of the car, show-

ing the arrangement of the operating mechanism.

The flanger knives, shown in detail in Fig. 4, consist of five

pieces of 1-inch plate steel, A, B and C, which are cut out as

follows: Over each rail, the knife B is cut out 5 inches wide and

4 inches deep, the outside knives AA are 21 inches shorter than

knives B, and the center knife C is 21 inches shorter than

B and tapers still more towards the center. When at the

lowest point of their motion, the knife B projects 3£ inches

below the surface of the rail between the rails, has a i-inch

space between top of rail and bottom of cut-out part and a

space of about 1 inch on each side. The knives are made of five

pieces, as shown, partly for convenience in manufacture and

partly for easy renewal of worn parts. They are riveted or bolted

to a piece of 1-inch steel plate, D, 151 inches wide, which i3 pro-

vided with two sets of lugs, to which are connected the rods,
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which raise and lower it. This plate hangs against pieces of $ by

2-inch iron riveted to another plate, E, and it is guided and pre-

vented from moving away from these bearing pieces by bars of 1J-

inch round iron bent in U form, with ends drawn down to 1 inch,

forming shoulders, which are fastened to the plate E. Slots in

plate D, in which the U-bolts work,'allow it to be raised and low-

ered. Plate E is 21 inches wide, of Wnch steel and is bolted to

cast-iron brackets F (see Fig. 2), which in their turn are securely

fastened to the bottom of the sills of the car, one to each sill, the

bevel on the front face being such as to give the plate E an in-

clination of 30 inches in the width of the car. The space between

the top of plate E and the bottom of the floor of the car, is filled
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Fig. 3.—Cross-Section of Flanger.

in with wood, to prevent the snow from getting over the plate and
back on the track.

The raising and lowering device consists of two 8-inch cylin-

ders GG, fastened securely to the sides of the car, at a proper

height from the floor and connected to the knives below the car

through a series of rods and levers. A pair of ordinary 8-inch

freight brake cylinders were used, new heads being made, and

the cylinders arranged to be double-acting. The leakage groove

in the cylinders are closed up by chipping them out in dove-

tail shape and driving in pieces of copper. Both cylinders are

drilled and capped for i-inch pipe.

The connections between the pistons and flanger knives are

made by using the standard M. C. B. air-brake clevises and pins,

the body of the connections being 1^-inch diameter. A shaft,

HH, extends across the car parallel to the flanger knives, and to

it are fastened the two levers II, by being shrunk on and keyed

;

these levers have drilled in them four holes each, the outer one
being used to hold the levers and through them the flanger knives

in the highest position, while the car is being run over the road

when not in use, brackets JJ bolted to the floor of the car being

provided to hold the pins. The cylinder connections KK are at-

tached at a point 21 inches from the center of the shaft and the

connection to the knives, L L, 12 inches from the same point,

thus giving the knives a motion of a little over 6 inches for the

12-inch stroke of the piston. Close to the shaft is

another connection for a spring M, which is strong enough

to raise the weight of the flanger knives and all attachments on

the lever, thus insuring their raising out of danger should the

air supply give out suddenly. The shaft HH is square at its

central part, to provide a bearing for a wrench which is used for

operating the mechanism by hand should there be no supply of

air to be had. The shaft works in four babitted boxes NN,
fastened to the block of oak, extending across the car.

The air supply is taken from the train-pipe through a ^-inch

pipe provided with a check valve and is stored in a reservoir 00.

The check valve closes when the pressure in the reservoir exceeds

that in the train pipe, which is the case when the brakes are ap-

plied. It has been found that a i-inch pipe will feed a sufficient

amount of air to thereservoii to work the flanges continually and

it is not so large as to reduce the train-line pressure sufficiently

to appiy the brakes, as long as the air-pump is attached and run-

ning. From the reservoir the air is carried to the four-way cock

PP by a }-inch pipe, and is distributed by this cock to the

cylinders.

The four-way cock has ports to the air supply, the atmosphere

and the top and bottom of the two cylinders. The connections

are arranged in such a manner that when the handle is thrown

up the pistons in the cylinders, and with them the flanger knives,

will also move upward, and when thrown down they will be

lowered, so that the operator need never be at a loss to know in

what position the knives are nor how to move the handle to

operate them. The connections from the four-way cock to the

cylinders are of i-inch pipe.

The pipes leading into the cylinders at top and bottom are fitted

with plugs through which oil can be introduced and moisture

drawn off. The discharge pipe from the four-way cock isf inch,

and is led down through aud below the floor of the car.

The general arrangement of the car is about as follows: The
operator stands on a platform raised about four feet from the

floor of the car, which is reached by a stairway. A kind of cu-

pola or lookout is built over this platform about three feet higher

than the roof, provided at the sides with sliding windows and at

the back with stationary ones. The front is on an angle on each

side toward the center, and is sheathed solid, with the exception

of two circular windows. At the center of the front is a 3 by 12

inch plank extending from floor to roof, and into this are framed
the sides and roof of the cupola. On the back of this plank, in

front of the operator, are a gage indicating the pressure in the

reservoir, a conductor's valve and a pressure retaining valve. A
shelf is provided in front of the operator, over which the four-way

cock is placed, the space below the shelf being enclosed. The
conductor's valve Q is connected to the train-pipe in the usual

manner, and discharges down through the floor. The old style

valve is used, the rope being carried back the length of the cu-

pola, to be within easy reach at all limes.

Fig. 4.—Knives of Flanger Operated bv Air.
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A cushioned seat is provided at each side of the cupola, and in

the body of the car, seats with lockers underneath for tools, etc.,

are arranged for the attendants. A stove provides bodily com-

fort and sliding windows on the sides and ends furnish light and,

when necessary, ventilation.

The car is provided with air brakes, arranged in the usual man-

ner, with brake shaft at one end.

The trucks under the car have inside heavy iron brake beams,

and all the parts are kept as high as possible above the rail. The

car is fitted with the stands and draft gear of the road and has au-

tomatic couplers.

This flanger has been in use since the beginning of the year and

has given good satisfaction, the knives being raised or lowered in

ahout two seconds.

American Society of Civil Engineers.

The annual meeting of this society was held in New York on

Jan. 20. The officers elected were President, Benjamin M. Har-

rod, New Orleans; Vice-Presidents, George H: Mendel], San Fran-

cisco, and John F. Wallace, Chicago; Treasurer, John Thomson,

New York; Directors, EudolDh Hering, New York; James Owen,
Newark, N. J.; Henry G. Morse, Wilmington, Del.; Benjamin L,

Crosby, St. Louis; Henry S. Haines, Atlanta, Ga.; Lorenzo M. John-

son, Eagle Pass, Tex.

The membership of the society on Jan. 1 was 2,018. The site of

the new society house in New York was purchased in 1896 for

$80,000. of which $-0,000 in cash has already been paid. From com-

petitive designs for the building, that of Mr. C. L. W. Eidlitz was
selected and in December the contract was let for $86,775. The
work of excavation, costing $4,500, had been completed and paid for

at the time this contract was let. Nearly $20,000 in subscriptions

toward the cost of the new house have already been received, .and

altogether the society has already spent over $32,000 on the house,

part of the funds being taken from its savings of past years. The
balance in the treasury is $11,456.

The report, from the sub-committee of the International Commit-
tee on Tests of Steel and Iron will not be forthcoming for several

months. The report of the Committee on Units of Measurement
will be made at the summer meeting.

The Board of Directors reported on the advisability of appointing

a committee to revise the methods of making cement tests. It

found reasons for and against such a course, but felt that if the

committee was appointed its work should be confined to the meth-
ods of testing and should not include specifications for cements.

The matter will be submitted to letter ballot.

On Jan. 21, the members of the society visited the works of the

new Croton Dam at the invitation of Mr. F.'Teley, Chief Engineer
of the Croton Aqueduct Commission. The New York Central fur-

nished a special train to Croton, from which point the party was
taken to the site in carriages.

The woru of excavation and construction excited much interest.

The dam is built on rock, the foundation of which is gneiss on th e

northern side and limestone on the southern side, the point of meet-
ing being under the location of the old river-bed. The disintegrated

rock at and near the surface had to be removed to a considerable

depth in order to secure a sufficient foundation. The dam is to be built

mostly o£ masonry with an earth embankment on the south side.

The spillway over which the water is to flow is placed and partially

built on the northern hillside, where a channel has been excavated
in the rock for the purpose.

The necessity of securing a firm foundation for the dam has
caused a very large excatiou, which.owing to thepoorquality of the
rock, has extended to a general average of over 80 feet, with occa
sioual depths of 100 to 110 feet below the original bed of the river_

About 40,000 cubic yards of masonry are now laid in the main ex-,

cavation. In order to protect the excavation from the river, a chan •

nel has been excavated on the north side, and the river is diverted
by temporary dams built above and below the work and connected
with the channel wall. The width of the dam at the lowest point
is 200 ft. The height aboye the old bed of the river is 160 feet. The
height above the lowest point of the foundation is 270 feet, the
length of the masonry part of the dam is to be 700 feet, and the
length of the embankment on the south side, nearly 400 feet.

For removing the material excavated the contractors, Messrs.
Coleman, Ryan & Brown, erected three cableways over the site. The
cables are two inches and 1,400 feet long from anchorage to anchor-
age and are stretched across the valley at a height of about 175 feet

above the river. They are used;not only to take away the material but
also to place thejstones entering'into.the masonry,which are quarried

about 1} j' miles up the river and brought;to;the site on a contractor's

railway. Trenton and Lidgerwood cableways are employed and
their work was highly praised by those who saw them in opera-

tion.

Lunch was served at Croton and on the return trip the special

train passed over the new drawbridge and viaduct in Park avenue.

It was the first passenger train to pass over the structure and at

the bridge the train was stopped and the party inspected it, Mr.

Katte, Chief Engineer of the road, giving the members any in-

formation desired. In a recent account of this enterprise the New
York Sun says

:

" The new bridge is the first four-track drawbridge ever con-

structed, and is the largest of the kind in the world. It is 400

feet long and weighs 2,500 tons. The drawbridge is 58 feet

6 inches wide from center to center of outside trusses, and is carried

on three very heavy trusses. Between the central and each of the

two side trusses is a clear space of 26 feet, which permits the pass-

age of two sets of double tracks. The floor is corrugated, and the

rails are bolted to it on steel tie-plates. The trusses of the draw-

bridge span are 64 feet in the center and 25 feet at each end. At the

highest part of these trusses is situated the engine-house, which
contains two oscillating double cylinder engines, which turn the

draw, and can be worked together or separately, so that if one should

break down at any time the other can do the work. The bridge

crosses the river at an angle, and its shore piers are built withn
the channel line, so that when the draw is open it leaves the whole

width of the river clear, except the space taken by the central pier.

"The Harlem River, having been declared by Congress a ship

canal, the Secretary of War has issued orders that all tugs and
barges shall joint their smokestacks and flagpoles, to enable them
to pass under the bridge while it is closed. He has also ordered

that the bridge shall not be opened between the hours of 7 and 10

o'clock in the morning, and 4 and 7 in the afternoon, except for

police, fire or government vessels, the hours named covering the

great business traffic in and out of the city, the important through

trains as well as the principal suburban trains arriving and de-

parting during those hours. Above and below the Harlem the

tracks are carried on a steel viaduct. A new station is being built

at 125th street. This will occupy the whole block from 125th street

to 126th street, under the viaduct. The cost of the work that has al-

ready been done, up to Feb. 1, is $1,687,208, and of this the bridge

alone has cost about $700,000."

Pneumatic Grain Elevator on the Danube.

Steamers loading with gfam at ports on the River Danube fre-

quently have to be lightened before they can get to the ocean,

because of the sudden changes in the state of the river. Grain
taken out of a steamer under these conditions is loaded on barges'

and by them transported to the river's mouth, where it is again

placed on the steamer. This work of transfer was formerly done
by hand, but is now accomplished by a pneumatic grain elevator.

Engineering says that the first vessel carrying one of these eleva-

tors is built entirely of steel, and is 130 feet long by 22 feet beam
by 11 feet deep. The machineiy consists of two multitubular

marine type boilers 9 feet 6 inches diameter by 10 feet long, and
each boiler has two furnaces of 2 feet 4| inches diameter. The
pneumatic engines are of the horizontal type, having a high-pres-

sure cylinder 22 inches diameter and a low-pressure of 42 inches

diameter. The stroke is 4 feet. There are four air cylinders,

each 38 inches in diameter, and the engine will bevelop 470 indi-

cated horse-power. The air is exhausted by the pneumatic en-

gine from two large steel tanks or receivers placed at

30-foot centers amidships of the vessel, and carried on
steel towers. The extreme height of these structures is

61 feet above the water level, and is sufficient to allow of the

grain running by gravity through the shoots into the largest

ocean vessel. The suction pipes through which the grain is lifted

from the barges into the receivers can be attached on either the

port or starboard side. The grain when lifted falls to the bottom
of the receivers, and the air is separated and drawn off from the

top. The grain passes from the receivers into boxes which
are divided into two air-tight sections, and oscillate on pivots, so

that one side is being filled with grain as the other is discharging

its load, the weight of the grain on one side or the other giving

the necessary see-saw movement to the apparatus. The grain

then falls on to iron trays resting on pivots fore and aft, so that it

can be delivered down the incline gi ven to the trays on which-
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Elevation of Reconstructed Grand

ever side may be desired. The exhaust air, after leaving the

pneumatic cylinders, is delivered into quieting chambers placed

at the extreme ends of the boat, and thence escapes without noise

into the atmosphere. The elevator will transfer 1-40 tons per

hour at a very low cost.

Reconstruction of the Grand Central Station in New York
City.

. For some time past plans have been under consideration for the

re-arrangement and enlargement of the Grand Central Station in

New York City, and recently the whole matter was put in charge

of Mr. John M. Toucey, General Manager. Mr. Walter Katte,

Chief Engineer of the road, and Mr. Bradford L. Gilbert, archi-

tect, have respectively taken care of the engineering and archi-

tectural work.

This well-known station was built 27 years ago, and since its

erection the traffic of the three roads entering it has grown enor-

mously. At present the number of passengers handled, in and

out, is in round numbers eleven and one-half millions yearly.

The building has at present three waiting-rooms, one for each

road, and the New York Central room in particular is so situated

as to be convenient to only a few of the tracks in the train-shed.

The plans for the reconstruction provide for the consolidation of

all the passenger business into one large waiting-room with its

auxiliary baggage-rooms, ticket offices, ladies' rooms, smoking-

rooms, toilets, etc. This would in itself increase the number of

people that can be handled daily at the station, but further pro-

vision is made for their comfort by largely increasing the floor

area of these rooms.

The general waiting-room is to be located at the south end of the

present train-shed (see plan), and will be 100 feet wide and 200 feet

long, making what is to be the largest waiting-room in the world. Its

roof will be arched and will be constructed of steel, iron and glass.

The room will have an entrance on Forty-second street through a

foyer 34 by 45 feet, one on Vanderbilt avenue through a foyer 30

by 60 feet, and through vestibules from the incoming station on
the east side of the room. Opening off the large room is a smaller

general waiting-room 30 by 58 feet. Other rooms are a ladies

Central Station, New York City-

room 34 by 34 feet, ladies' toilet 20 by 30 feet, smoking-room 30

by 58 feet, gentlemen's toilet 35 by 35 feet and ticket-offices with

20 windows. The combined waiting-rooms of the station, as it is

to-day, have a floor area of about 12,000 square feet ; the recon-

structed station will have 28,000 square feet, exclusive of toilet-

rooms and platforms.

The baggage-rooms are to be along the west side of the train-

shed, on Vanderbilt avenue. There is to be an outgoing baggage-

checking room 30 by 144 feet, an outgoing baggage-transfer room

30 by 165 feet, and an outgoing checked-baggage room 31 by 179

feet. The incoming baggage-rooms are in the station for incom-

ing trains, to the east of the main station, as at present. The
three outgoing-baggage rooms mentioned are provided with

platform conveyors, by which the baggage is carried under the floor

to the basement at the extreme north end of the building, where

it will be put on baggage trucks and taken through a subway 25

feet wide, extending under all the tracks. At each passenger

platform there will be a baggage lift, to raise the baggage from

the subway to the platform.

The office part of the building will also be greatly enlarged.

Two stories will be added and the present office floor area of

55,000 square feet increased to 133,000 square feet. A new
power plant of 1,750 horse-power will be installed for the electric

lighting of the station, offices, train-shed and yards outside. It

will also supply power for the baggage transfers and lifts, and

for the elevators to be put in for reaching the offices. The heat-

ing and plumbing will be new. There will also be an ice plant

with a maximum capacity of 40 tons per day.

The exterior of the building is to be altered considerably, but

Mr. Gilbert's aim has been to combine the new with the old so

that it will harmonize completely. The entire exterior of the

plain brick walls will be covered with a Portland cement stucco,

which will give the effect of a solid, rough gray background,

with trimmings of white. The cost of the new work on the

building proper, exclusive of the power plant, is placed at about

$500,000, but the cost of the alterations of that portion of the

present building which is to be utilized are not stated. When
completed it will be one of the finest stations in the world in all

its appointments.
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The Fairbanks-Morse Gas Engine.

The gas and gasoline engines made by Fairbanks. Morse & Com-

pany, of Chicago, have earned for themselves an excellent reputa-

tion for economy and durability. These engines run at slower

speeds than is customary in gas engine practice, the speed of a 10

horsepower engine being 225 revolutions per minute, a 28 horse-

power engine 175, a 50 horse-power engine 160, a 75 horse-power en-

The Fairbanks-Morse Gas Engine.

gine 150 revolutions, etc. This moderate speed, accompanied by

simplicity of design and substantial construction, gives great du-

rability to the engine.

It is made in sizes up to 100 horse-power with a single cylinder,

which is as large as any made in this country in which the power

is generated in one cylinder only. The two horse-power engine is

vertical, but all other aizes are of the horizontal type. The engrav-

ing herewith shows one of these gas engines, the view being taken

of the side on which the valve gear is located. The simplicity of

the engine will be the more apparent when we state that there is

no mechanism on the other side of the cylinder except a starter, to

which we will refer later.

The engine operates on what is generally called the " Otto " cycle

that is, there is one working stroke in every two revolutions. There

are only two positively operated valves to the eDgine and they are

both of the poppet type. One is the exhaust valve, located within

the rectangular chamber on the side of the cylinder, and the other

is the gas valve, directly under the cylinder head. A suction valve

in the cylinder head admits air on the charging stroke. These

valves are water-jacketed. There is but one cam, which, by means
of a straight rod carried in suitable guides, operates the exhaust

value and also controls the gas valve.

The governor is clearly seen in our illustration. It is attached

to the hub of the flywheel and acts directly on the exhaust valve.

When the speed of the engine rises slightly above normal the gov-

ernor moves the short horizontal lever, one end of which is seen in

front of the cam, and this end engages the rod operating the ex-

haust valve at a time when that valve is open, and prevents the

valve from closing. At ths same time the connection between this

rod and the gas valve keeps the latter closed until the speed falls to

normal, when the governor releases the valve gear. Consequently,

no charge enters the cylinder, and the exaust valve being open,

there is no useless compression to add to the friction of the engine.

It will be noticed that the cam for operating the valves is placed

on a shaft driven from the main shaft by two to one gearing, and
that the entire governing mechanism is right at this point, thus
making a compact arrangement.

The ignition is accomplished either by an electric spark or by a

hot tube. By careful attention ; to details both of these methods

have been made unusually satisfactory. Our illustration shows

the hot-tube ignition,

The ease with which the engine can be started is another of its

good features. On the other side of the cylinder from that seen in

our engraving is a small hand pump by which a charge of gas and

air can be pumped into the engine cylinder. Before this is done a

detonator plug is removed from the cylinder and the end of a match

stuck in it, after which it is replaced. When the cylinder has been

charged, a smart rap with the hand
on the knob of the detonator

lights the match and explodes the

charge, giving power enongh in

the cylinder to start the engine

under a two-thirds load. This

starter can be used with either the

electric igniter or the tube igniter,

as it is entirely independent of them.

This allows the starter charge to be

fired at the most desirable time, giv-

ing the best results in starting.

It will be noticed that the cylinder

is unusually long. The reason for

this is that a very long piston is em-
ployed, and it is packed with five

rings.

The gasoline engine is as simple as

the gas engine, and .in a 20 horse-

power engine,with gasoline at eight

cents per gallon, will give a horse-

power for about four-fifths of a cent

per hour.

It is claimed for these engines that

they are unusually economical under
light loads, and users of gas engines
know this to be an important point.

This claim is based in part on the

absence of compression when the

governor has prev ented charges from
entering the cylinder.

These engines are built for general
power purposes, and are also adopted

for special uses. For water pumping they are directly geared to a

pump mounted on the same base, making a self-contained plant.

The Boyer Piston Air Drill.

In the various applications of compressed air in shops motors

of the rotary type have thus far predominated, but with the in-

creasing demand for small motors there has arisen a dissatisfac-

tion with the rotary because of its extravagance in the use of air.

The piston air drill recently" perfected by Mr. Boyer and placed on

the market by the Chicago Pneumatic Tool Company therefore

makes its debut at an opportune time. Like all of Mr. Boyer's

productions, it is ingenious and designed on original lines, while

the details have been worked out with skill and painstaking care.

In the accompanying illustrations we give a view of the motor

complete, as designed for light work, such as tapping staybolt

holes, reaming, drilling, etc.; [a second view shows the motor

taken apart [separated sufficiently to make clear the method of

construction.

The motor has three 2-inch cylinders, seen under the arms of

the triangular piece in the middle of Fig. 2. Their pistons are

connected to a single crank fitted with ball bearings. The crank

is fixed, however, and the cylinders travel around it, being

carried on the triangular piece already mentioned. A small

pinion (not shown) is attached to this triangular member and

meshes into the two gears shown in that part of the casing to the

left in Fig. 2. These gears also mesh with the internal gear seen

on the casing and are journaled on a frame under them which

carries the drill chuck. Thus the cylinders revolve bodily on

their framework and the gears seen revolve within the

casing on a frame to which .the drill chuck is attached,

but at a much lower speed than that of the cylinders. With 100

pounds air pressure and the gearing down, the power at the

spindle is considerable—all that can be used in a hand drill. It

is claimed that the motor will drill a 2^-inch hole.

In addition to its economy in the use of air—some tests place
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The Boyer Piston Air Drill-Fin;- 1-

its consumption at one-fourth that of a rotary— the motor has

the advantages of being in perfect balance and weighing com-

plete only 26 pounds. The balance is said to be so perfect that

even at speeds of 1,500 revolutions per minute the vibration can-

not be felt.

The cylinders are made of machine steel, their frames of cast

steel, the gears and pinions of cast steel, the feed screw and star

The Boyer Piston Air Drill-Fig- 2.

of steel, and the casing of malleable iron or bronze, so that it is

evident the best of materials enter into its construction. The
workmanship is equally good.

The uses of such a motor are too well known to require enum-
eration on our part. Larger sizes of the motor can be adapted to

many power purposes requiring either fixed or portable motors.

The offices of the Chicago Pneumatic Tool Company are in the

Monadnock Block, Chicago, 111.

New Publications.

The Steam Navy of the United States. By Frank M. Bennett,

Past Assistant Engineer, United States Navy.

We have before us a large octavo volume of 950 pages bearing the

above title. It is published by Warren & Company, 416 Wood street,

Pittsburgh, and is further described on its title page as "A history

of the growth of the steam vessel of war in the U. S. Navy, and of

the naval engineer corps." Value and embellishment are added

by a great number of illustrations, many of them full-page half-

tone plates, showing types of ships and machinery, old and new,

and portraits of distinguished engineers.

As a history of the influence steam and machinery have exerted

upon naval tactics and methods the volume is complete, and, while

of deep interest to all reading and thinking men now, will serve in

the future as a mine of information to readers and historians who
may desire to know the details of the complete transformation

that has come upon all navies during this century. Previous naval

histories and accounts of naval operations, particularly those

written by officers of the sailor branch of the navy, have kept the

engineer and the idea of machinery in the background, as though

sailors and sails were the only elements in the navy. This un-

warranted slight is fully overcome by the array of facts presented

by our author, who shows that the engineer, fighting against the

very element that should have welcomed him, has not only brought

the navy into its condition of efficiency, but has also enabled his

antagonists to achieve professional honors by means of the innova-

tions he forced upon them.

The first steam war-vessel ever built was an American invention.

This was the Demologos, known on the navy list as the Fulton, de-

signed and built by Robert Fulton inNewYork during the war of 1812.

This ship wasl56 feet long, 56 feet beam, and of about 2,500 tons dis-

placement ; she mounted 20 heavy guns and was propelled by a

central paddle-wheel driven by a single engine and boiler of prim-

itive type. No masts or sails were provided in Fulton's plans, the

vessel being in his intention a "steam-battery," and this, by the

way, is all that a modern battleship is when stripped of the refine-

ments of science that are not essential to it. When the Fulton was

nearly completed (in 1814) Capt. David Porter returned home
from his disastrous cruise in the Essex and was assigned to the

command of the new steamer. Porter was a fine old seaman of the

wooden age and had no faith in steam ; he cauBed heavy masts to

be stepped in the Fulton to carry lateen sails and had the ship's

sides built up to form walls to protect the sailors who thus became

needed to handle those sails. The original and sensible intention

was to have an engineer's crew for the working of the ship and

artillerymen for the battery, but Captain Porter did not propose to

allow anything to float without sails and sailors. Thus at the first

possible opportunity did the sailor seek to nullify the efforts of the

engineer, and this antagonism crops out prominently throughout

the whole history of the application of steam to naval purposes. One

of its most modern demonstrations is the influence that put sails

upon the Chicago and tried to put them on the Maine.

The Fulton unfortunately was not completed unti! peace with

Great Britain had been declared, and the opportunity of testing her

in battle against sailing ships was therefore lacking. She had

some very satisfactory steam trials during the summer of 1815 and

was then laid up at the Brooklyn Navy Yard as a receiving ship. In

1829 her magazine blew up, completely destroying her and killing

many people.

In 1835 the Secretary of the Navy unearthed an act of Congress of

1816,authorizing the construction of another steam battery,which act

had been ignored by the worthy commodores composing the Board

of Navy Commissioners. After considerable correspondence be-

tween this board and the Secretary work on the new vessel was be"

gun at the New York Navy Yard. This vessel was also named
Fulton and was completed in 1837; she was 180 feet long, 35 feet

beam and of about 1,200 tons displacement. Independent side-

wheels each driven by a separate engine supplied the motive power>

the engines being located on the upper deck over the boilers. A
speed of 12 knots was maintained easily, and her Captain, Mathew
C. Perry, reported that she was a match for any number of^sailing

ships of war. A picture of her which the author presents shows a

barkentinerigged steamer not unlike in appearance the few side-

wheel sea going steamers that still exist. A page of her engine-

room log is also reproduced and is a genuine professional curiosity.

Two much larger side-wheel steamers were begun in 1839 and

completed in 1842; these were the Mississippi and Missouri, sister

ships 229 feet long, 40 feet beam and of about 3,200 tons displace-
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ment, carrying 19,000 square feet of canvas to their great detri-

ment. The Missouri was burned in Gibraltar in 1843 owing to the

carelessness of a storeroom keeper who broke a demijohn of

spirits of turpentine. The side-wheel gunboat Michigan was built

at this same period, the work being done in Pittsburgh and the

parts carried overland to Erie, where they were put together
and the ship launched in 1843. She was the first iron vessel in

the navy and is still in service with her original engines.

Considerable experimental engineering was indulged in by the
Navy Department during the forties. Lieut. W. W. Hunter, of the

navy/patented a submerged horizontal paddle-wheel for propelling

ships and obtained authority from the department to carry out his

ideas. Three steamers—the Union, Water-Witch and Alleghany
—were built according to his plans and were all failures, as every
one at all familiar with mechanical laws knew they would be. Mr.
Hunter's wheels were well designed for churns, but they were not
adapted for propelling purposes. While the Hunter wheel fallacy

was being tried, a real engineer—John Ericsson—was carrying to

success his system of submerged propulsion by the use of a screw
propeller. The naval steamer built for this experiment was the
Princeton, the first screw-propelled war vessel ever built, and asher
success put an end to experiments with methods of propulsion and
made it possible to locate machinery below the water line she is

justly credited with being the germ of our steam navy. Ericsson's
connection with this famous vessel and his troubles with Captain
Stockton of the navy,who tried to appropriate credit for Ericsson's in-

ventions, are told in detail. During this experimental period also
was begun that famous ironclad construction known as the "Stev-
ens Battery" the history of which is carefully told.

Sailing ships were used at first in the Mexican war, but the
superiority of steamers was so obvious that the Navy Department
eventually employed a considerable number of small steam vessels
acquired by purchase or charter. This was brought about chiefly

by the efforts of Capt. M. C. Perry, who was about the only Cap-
tain of the period who did not despise steam. At the close of that
war a systematic programme of building a steam navy was inaugu-
rated. The first steamers thus created were the Powhatan and
Susquehanna, with side, wheels, they being enlarged and improved
Mississippis, but thereafter the screw propeller came into general
use. The author describes in detail the ship and machinery con-
struction from 1850 to I860, which gave us the Merrimac class of
screw frigates, and the Hartford, Dacotah and Narragansett
classes of screw sloops, 18 fine steamers in all, to which number
may be added six smaller steamers purchased and armed in 1859 for

the Paraguay expedition. One of the large screw sloops—the
Pensacola—had remarkable expansion engines, designed by Mr. E.
M. Dickerson, which are technically described by our author in the
body of his work and humorously described in an appendix en-
titled " Uncle Sam's Whistle and What it Costs."

Warship construction during the Civil War assumed such mag-
nitude that the task of describing it is great, but Mr. Bennett has
patiently gone through all the records and arranged for his readers
a connected and illustrated account of all the types of ships then
called into being, from the little "ninety day" gunboats and
"double-enders" up to the big cruisers. Asa matter of course the
monitors and other mastless ironclads, essentially engineers' ships,

receive special description, and considerable space is given to the
construction and trial trips of the swift cruisers brought into

existence by the conditions of war. When the war ended the navy
fell into a disgraceful state of decay, interrupted only by the
irregular and illegal shipbuilding efforts of Mr. Secretary Robeson
during the seventies. The manner in which he "repaired" old sailing

ships into steam sloops, and transformed decayed wooden monitors
into iron turret-ships has always been a mystery to the public and
even puzzled the Congressional Committee that investigated his

administration, but we think Mr. Bennett has condensed from the
mass of documents in the case as clear and concise a statement of

the facts as has ever been given to the public. The revival of

interest in the navy that led to the beginning of its rehabilitation,

the proceedings of the advisory boards, and the progress of the new
navy are excellently described ir the concluding chapters of this

invaluable book.

The foregoing outlines the scope of this work so far as the history
of the growth of steam in the navy is concerned. Woven in with
the story of tbe steamship is the story of the man who made the
steamship possible—the engineer. When the second Fulton was
being built the Board of Naval Commissioners was driven to the
sort extremity of asking the Secretary of the Navy for an engineer
to furnish advice and superintend the construction of the machin-
ery. After some delay Mr. Chas. H. Haswell, of New York, was,

in February, 1836, appointed to "furnish draughts" to the board for

a term of two months, for which service it was specified he should
receive $250. In July of the same year he was appointed Chief

Engineer of the Fulton, thus becoming the first person who held

the position of engineer in the navy. About a year later Captain
Perry took command of the Fulton, and at once gave attention to

the question of organizing an-engineers' force, there being then no
assistant engineers and no firemen for the ship, and no apparent
intention on the part of the Navy Board to provide them.
Perry's recommendations were not heeded until the vessel was

ready for steam and he reported his inability to move her without
the desired force. Regulations on the subject were then issued

and Perry appointed four assistant engineers, in conformity with
their provisions, but the appointments were revocable at the will

of the Commander. Engineers for other vessels were appointed in

the few following years in this same temporary manner, until, in

1842, Congress, at the instance of the engineers themselves, created

the Engineer Corps as a recognized arm of the naval service and
specified its members to be officers and that Chief Engineers should

be commissioned by the President. The same act created the office

of Engineer-in-Chief of the Navy. Mr. Haswell became Engineer-
in-C'hief in 1844 and the next year performed an act of lasting bene-

fit for the corps by causing all engineers in the service to undergo
a competitive examination, from the results of which they were
arranged in grades in order of proficiency.

By orders issued by the Navy Department and by Acts of Con-
gress from time to time the requirements for admission and pro-

motion in the corps and the pay of its members have been gradu-
ally improved. In 1866 the admirable Cadet-Engineer system at

the Naval Academy was instituted by Congress, the history of the

inception, development and destruction of this system being told

in one of the interesting chapters of the work. The same year

First and Second Assistant Engineers became commissioned offi-

cers by Act of Congress, and in 1870 the grade of Third Assistant

was merged into that of Second Assistant. The titles of First and
Second Assistants were changed in 1874 to Passed Assistant and
Assistant Engineer respectively.

By persistent warfare with the sailor-officers of the navy the

engineers have overthrown sentimental bigotry regarding sails.

Such ships as the Princeton, Monitor and Wampanoag were typi-

cal, and were the forerunners of military factors that are now com-
bined to make the fighting leviathan of to-day.

The engineers of the navy have thus realized their conception of
the proper type of fighting ship, but they have not yet succeeded
in gaining official recognition for themselves. They are considered
as "non-combatants." In one of Mr. Bennett's chapters he pre-
sents data taken from the files of the Surgeon-General's office from
which it appears that during the four years of the Civil War 115
members of the Naval Engineer Corps were killed in battle or died
of wounds or disease incident to the service. A tabulated list gives
further the names of over 100 nival engineers who, duriug the
same period, were killed or injured by violent means, a majority of
them by gunshot wounds. Non-combatants, indeed 1

The Home Study Magazine.—The Colliery Engineer Company,
Scranton, Pa., proprietors of The International Correspondence
Schools, announce that commencing with the February issue the
name of the journal, Home Study, which they publish, will be
changed to Home Study Magazine; the page will be reduced to
magazine size, but the number of pages will be doubled. The ar-

ticles relating to particular branches of industrial science will be
grouped in separate issues. Articles relating to Steam Engineer-
ing will be published in the February and August issues; those on
Plumbing, Heating and Ventilation in the March and September
issues, etc. Each issue will contain other articles, but, as a rule,

the general reading portion will consist principally of articles on
some particular technical subject. More space will be given to the
Answers to Inquiries Department. Each issue will also contain a
drawing plate with instructions for drawing it, and an effort will

be made to adapt the plate to the subject treated in the issue in

which it appears. The subscription price is $1.50 a year, but sub-
scriptions will be accepted at 30 cents for any of the two-number
editions.

Books Received.

Sketches in Crude Oil. By John J. MeLaurin, Harrisburg, Pa.

Published by the Author.

Annual Report of the Chief of Engineers, United States
Navy for 1896. Six volumes. Government Printing Office,

Washington.

The Maine Central, the official organ of the Maine Central

Railroad, appears this month under a new management, it having

been placed under the charge and personal supervision of Col.

F. K. Boothby, General Passenger Agent, and it will hereafter be

issued from his office. This paper ..has iprobably done more to ad-
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vertise the State of Maine summer resorts than any other

medium, and under Colonel Boothby's charge it will unquestion-

ably prove a greater drawing card than ever in inducing the

sojourner to make Maine his permanent summer home. It will,

however, be the aim of the new management to make its interests

of greater diversity, so that it will reach all classes of travel with-

in as well as without the borders of the New England States.

The February number is devoted to the scenic and tourist at-

tractions of New Brunswick and the Provinces, the Maine Central

Railroad forming the connecting link of the all-rail line reaching

all parts of New Brunswick, Nova Scotia and Cape Breton.

The March number of the Maine Central is to be devoted to

hunting and fishing, and besides the regular circulation to the

subscribers, to 17 newspaper agencies, to 50 prominent newspapers,

to the principal clubs in every city in the United States, to all the

leading hotels, to Maine Central agents and employees, the recrea-

tion department of the Outlook and Review of Reviews,

among the patrons traveling on the Maine Central trains, to

parties from all over the country who write each month to the

General Passenger Department for copies containing descriptions

of the summer resorts which they wish to visit; nearly 10,000

copies are to be distributed from the Maine Camp at the Sports-

men's Exposition to be held at Madison Square Garden, in New
York City, the week of March 15 to 20.

equal is not prompt after a heavy application and the longer the
train the greater the trouble.

It is a fact not generally known that the piston travel measured
while a ca" is standing still is never as great by an inch or two as
when running. The reason for this is brought out and its effect

discussed in this pamphlet. Lost travel, false travel, shoe clear-

ance, angularity of levers, necessity of close adjustment, etc., are

all considered, and the pages dealing with this subject are worthy
of a careful reading.

It is a somewhat remarkable fact that the efforts made to intro-

duce automatic adjusters have done more than ar.ything else to

open the eyes of car men and air-brake men to the bad effect of

many practices in putting up brakes on cars and in the design and
construction of their details. For this reason alone such literature

on adjusters, as we have before us, should be widely read. And
when we add to this reason another one founded on the excellence

of the particular adjuster herein illustrated and described, and our
belief that it is the best now on the market, we have explained

why we urge our readers interested in air-brakes to send for a

copy of the pamphlet.

Trade Catalogues.

[In 1891 the Master Uar-Builders' Association, for convenience in the
filing and preservation of pamphlets, catalogues, specifications, etc.,
adopted a number of standard sizes. These are given here in order that
the size of the publications of this kind, which are noticed under this
head, may be compared with the standards, and it may be known whether
they conform thereto.

It seems very desirable that all trade catalogues published should con-
form to the standard sizes adopted by the Master Car-Builders' Association,
and therefore in noticing catalogues hereafter it will be stated in brackets
whether they are or are not of one of the standard sizes.

1

Cranes. The Brown Hoisting and Conveying Machine Company,
Cleveland. O., 1897. 90 pages, 6 inches by 9
inches. (Standard size.)

This catalogue contains many half-tone engrav-

ings of various types of cranes made by this

company, the cranes being fitted for hand or

power, as required. They include traveling

cranes, locomotive cranes, jib and pillar cranes,

derricks, stationary bridge cranes, steam and
electric transfer tables, truck cranes, overhead
tram-rails, crabs and winches. Special atten-

tion is directed to the electric traveling cranes,

and also to the company's very convenient
hand traveling cranes adapted for light work.
The company also makes pneumatic, hydraulic

and steam hoists, which are illustrated and de-

scribed in this book. The illustrations are

nearly all full page, and present a large array of

hoisting and transferring apparatus from
which a purchaser can make a choice. The
company has offices in Cleveland,(New York
Chicago and Pittsburg.

The McKee Brake Slack Adjuster. The
Q & C Company, Chicago, 111., 1897.
32 pages, 6 by 9 inches. (Standard
size.l

We have on several occasions made the statement that trade lit-

erature often contains the best general information available in the
field covered by those particular publications. The pamphlet be-

fore us is another excellent example of this truth. Comparatively
little space is given to the McKee brake slack adjuster itself,

which was illustrated in the pages of this journal nearly one year
ago, but the general subject of adjustment of brakes is handled in

excellent fashion and information valuable to every air-brake man
isL-ivcn. The meaning of total leverage is first made plain. Then
follows a demonstration of the inefficiency of hand adjustment of
brakes that should lead railroad officers to realize how much more
there is in the problem than the simple question of how frequently
brakes must be adjusted by hand if automatic devices are not em-
ployed. Brakes may be adjusted alike by hand but they will not
remain so and the differences in piston travel, even if not very
great, will cause great differences in brake power, particularly
with moderate pressures on the one hand or short travels on the
other. Then the release of braKes whose piston travels are un-

Portable Hydraulic Riveting Machines—Bement, Miles &
Company.

The well-known firm of Bement, Miles & Company have built a

large number of riveting plants operated by hydraulic power, steam
or compressed air, and their line of stationary hydraulic riveters

includes machines measuring 60, 72, 84, 96, 108, 120, 144, 172 and 198

inches depth of throat. These larger sizes, particularly the last-

mentioned one, whose throat is 16 feet deep, are wonderfully heavy
machines. In all these sizes the actual depth of throat is from 2 to

4 inches greater than the nominal depth given above. The com-
pany manufacture these machines either with a solid steel frame
or with the stake and frame in separate parts bolted together.

The firm has recently designed a new type of machine which is

Hydraulic Riveter.—Bement, Miles & Company.

extremely well adapted for some classes of work. We illustrate

two styles of these machines; one arranged to revolve horizontally

and the other to swing vertically. Either style of machine can be

made with any depth or shape of gap required. In both styles the

riveter is mounted on a suitable standard or frame and can be re-

volved about an axis. Through this axis the water pressure is led

to the hydraulic cylinder, thus making the water connections quite

simple. In each case the cylinder is at the opposite end of the

riveter from the dies.

The portable riveters made by this company are in sizes from 2

to 60 inches depth of throat and may be suspended so that the gap
will be in either a horizontal or vertical position.

They also manufacture accumulators of all sizes and two sizes of

belt-driven pumps. The No. 2 size has a capacity of 8 gallons

per minute against 1,500 pounds per square inch pressure when
running 100 revolutions per minute. The other size, No. 3, has a
capacity of 21 gallons per minute against 1,500 pounds pressure per

square inch when running 240 revolutions per minute. The amount
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of water and the size of accumulator required for operating a hy-

draulic riveting plant are governed by the amount of work to be

done. Experience has shown the firm that one riveter alone re

quires a pump with a capacity of 16 to 20 gallons per minute and an

accumulator with six-inch ram and six-foot stroke ; one riveter and
a erane will require a 30-gallon pump and an 8-inch by 10-foot

accumulator. Two riveters and two cranes, or doubling the ma-
chines, will not require doubling the pump and accumulator ; about

50 per cent, increase will be required, say a 50-gallon pump and a

10-inch by 10-foot accumulator, for two riveters and two cranes.

For a flanging machine with 28 or 30-inch cylinder, one or two

Hydraulic Riveter.—Bement, Miles & Company.

riveters and one or two cranes, a 100-gallon pump and a 10-inch by
15-foot accumulator will be sufficient. For a large equipment, such
as a flanging machine, two riveters, two cranes, two jib cranes and
one or two hydraulic punches, there will be required a pump with
a capacity of about 120 gallons per minute and a 12-inch by 16-foot

accumulator.

The company has built many riveters in which steam or com-
pressed air furnishes the power, and with their wide experience in

the building of boiler shop tools of all kinds are prepared to equip
plants with high grade machinery exactly adapted to the require-
ments of their patrons.

An Australian Consolidation Locomotive.

In Engineering there appeared recently engravings of
a " heavy goods locomotive for the New South Wales government
railways," designed by Mr. W. Thow, Chief Mechanical Engineer
of that line, and built by Messrs. Beyer. Peacock & Co., Limited, of

Manchester. These engravings will be interesting to American
engineers, inasmuch as they show the results of experience and
study of American engines by an intelligent English engineer and
the conclusions which he deduced therefrom. The main features of
the engine are American, and many of the details English. As the
above title indicates, the engine is of the consolidation type with
a Bissel truck ; driving wheels, 51 inches diameter ; cylinders, 21
by 26 inches ; a grate 8 feet 7i inches long by 3 feet 5) inches
wide. The frames are, however, of the English plate pattern, the
plates being 1| inches thick. The fire-box is placed between
these frames, which permits it being made somewhat deeper than
would be possible if it was placed on top of bar frames after the
American fashion, but it is not quite as wide as our fire-boxes are
on engines of a similar class.

The valve-seats are placed between the cylinders, the valves
being vertical and are worked by an Allen straight-link motion.
This necessitates bent eccentric rods and a radius rod with a gap
in it to clear the front driving axle. The steam passages are very
long, and it is thought that in this country the arrangement of

steam-chests outside on top of the cylinders and valves, operated
by a rocking shaft and ordinary link, would be universally preferred.
EDglish engineers almost invariably seem to have an unreason-
able prejudice against the use of a rocking shaft. As a matter
of fact, there is hardly any working part of an American loco-
motive which costs so little to maintain or gives so little trouble
as a rocker. The truck is distinctly American in design, except-
ing that Mr. Thow has adhered to his predilections and has used
a very small plate frame even on his truck. The steam-chests,
being inside, they would come in the way of the truck frame if

made in the usual A form. It was therefore necessary to use a

single bar for carrying the center pin. This bar is attached to a

transverse plate at its front end which does not look like a very

secure or strong form of construction.

The springs of the two foremost driving axles are above the

boxes, and those over the two hindmost axles are below them. The
springs over the front driving axles are connected by a transvere

and a central equalizer with the truck. The springs over and be-

low the three rear axles are all connected together by equalizers.

The firebox is of the Belpaire type with the crown-sheet slightly

arched and inclining downward toward the back. The smallest

outside diameter of the boiler is 61 j inches. The dome is about

the middle of the barrel of the boiler and has a safety valve on

top. Two other safety valves are placed over the firebox. The
latter has a long brick arch below the tubes and extending up-

ward and backward.

Our American builders could, with advantage, imitate the form,

size and arrangement of stepson the back end of the engine, and
on the tender adjoining.

Corrugated Copper Gaskets.

We show herewith a corrugated copper gasket that is very suc-

cessfully used in place of rubber or other destructible materials so

generally employed for packing. It consists of thin sheet copper
stamped with concentric corrugations. Three to six corrugations

are all that are necessary, so that the space within the bolt holes

usually determines the width of the gasket. In cases where the

flanges are thin, and for this reason liable to bend when the bolts

are tightened, it is advisable to extend the copper gasket to the

full width of flange. This will, of course, require the cutting of

bolt holes in the gasket.

Connections made with these gaskets will not blow out after con-

tinued use, for each corrugation makes the entire circle of the

flange, and so long as the contact is kept complete by compression

the joint cannot leak. It never blows out like rubber. It may be

rut in place while steam is leaking through the valve. It answers
well on pipes in which steam is alternately on and off, for it is* not

impaired By the repeated expansion and contraction.

It is made not only in the circular form shown, but can be ob-

tained in elliptical and rectangular shapes, in fact, in any desired

shape or size. It is for sale by the U. S. Mineral Wool Company, 2

Cortlandtstreet, New York, and by the Bourne & Knowles Manu-
factunngCompany, Cleveland, O.

The Gas Exposition in New York.

The Gas Exposition held in Madison Square Garden, New York,
last month, was a revelation in at least one respect, namely, the

brilliancy and beauty of the illumination of the building. Of

course electricity was ruled out of this exposition and yet the

lighting was all that could be desired. The Welsbach burner

was everywhere in evidence' and accounted for the brilliancy

of the illumination, whicn certainly could not have been duplicated

with gas lOyears ago.

Gas fixtures and gas stoves without number were to be seen

among the exhibits and the various uses for gas in exhibiting and
lighting were such that one 8-inch and two 6-inch mains were laid

into the building. An illuminated tower 00 feet high, representing

the development of gas lighting, stood in the center of the hall.

To our readers, the most interesting exhibits were those outside

of the domestic uses of gas. The number of gas engines was not

numerous, but those shown were interesting. The Pennsylvania

Iron Works Company, of Philadelphia, had an attractive exhibit of

"Globe" gas and gasoline engines, and one of the gasoline engines

of the marine type was shown in position in a handsome launch.
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Fairbanks, Morse & Company, of Chicago, exhibited one of their

horizontal gas engines, which attracted much attention because of

its smooth running and its evident simplicity of construction. The
American Motor Company, New York, showed a number of small

motors for launches and horseless carriages ; and the " New Era,"

built in Dayton, O., and "Mietz & Weiss" eDgines were among
others shown.
The Safety Car Heating and Lighting Company of New York

had an interesting exhibit of Pintsch gas and lamps. One of the

lamps for passenger cars was a new design. It is of the inverted

argand type, with a clear glass under the burner and a translucent

dome through which the ceiling of the car is sufficiently illuminated

to do away with all shadows there, while the absence of any
obstructions below the reflector avoids the casting of shadows in

other directions. The various lamps were arranged so that they

could be fed with either Pintsch or city gas at the same pressure.

The difference in the illuminating properties was strikingly illus-

trated. It must have been fully ten times as great with the Pintsch

as with the city gas; in fact, there was all the difference between
brilliant illumination and next to none. The company also exhib-

ited a gas buoy lantern and a model of a gas buoy. These buoys

have been purchased by our government to the number of about

100, and altogether there are about 500 in use in the world for light-

ing channels. The United States government has recently ordered

14 more of them.

The Continental lion Works, of Brooklyn, N. Y., had an in-

teresting exhibit. They build large Quantities of gas plant ma-
chinery and apparatus, but their exhibit was not confined to this.

The Morison protected fire door was shown, also a pressed steel

furnace front, Morison suspended furnaces, self-sealing mouthpieces

for retorts, quick closing gate valves, and several fine samples of

welded steel flasks.

The Parker-Russell Mining & Manufacturing Company had an
attractive exhibit of fire brick, gas retorts, locomotives, tiles, etc.

The Joseph Dixon Crucible Company, Jersey City, exhibited

graphite productions of various kinds.

The B. F. Sturtevant Company, of Boston, had an exhibit of

blowers and exhausters. Wbat attracted the writer most was a

4 inch by 3 inch double engine such as they make for driving their

fans. Ik was running and was quieter and smoother in its move-

ments than anything we ever saw in the engine line.

The Chapman Valve Company, Boston, had an exhibit of valves;

the Wilkraham-Baker Blower Company, Philadelphia, and the P.

H. & F. M. Roots Company, Connersville, Ind., each had ex-

hibits of exhausters and blowers. The Armstrong ;Manufacturing

Company, Bridgeport, Conn., had a striking exhibit of pipe fitters

tools.

The Jarecki Manufacturing Company, Erie, Pa., had a pipe

cutting machine in operation, the Heine Safety Boiler Com-
pany a model of their boiler, while the United Gas Improvement
Company, of Philadelphia, and Bartlett, Hayward & Company, of

Baltimore, each had extensive exhibits of gas plant apparatus.

EQUIPMENT AND MANUFACTURING NOTES.

The Milton Car Works, Milton, Pa., has received orders aggre-

gating 50 tank cars.

The Wells & French Company, of Chicago, are building 100 cars

after Santa Fe specifications.

The Commerce Despatch Line has placed an order with the

United States Car Company for the repair of 200 cars.

The Drexel journal box and lid is to be used on 100 beef cars of

Armor & Company being built by the Wells & French Company.

The Bethlehem Iron Company has received a contract for making
the shafting and engine forgings for two big cruisers for the Japan-
ese government.

The Schenectady Locomotive Works have just delivered two
new engines to the Texas Midland. These engines are equipped
with electric headlights.

The Westinghouse Electric & Manufacturing Company are re-

ported to have secured a contract for 450 electric motors for the
West End Electric Railway Company, of Boston.

The Charleston & Western Carolina has placed an order for 18

passenger and baggage cars, 250 box, 50 gondola, 75 flat and 8

caboose cars with the Ohio Falls Car Manufacturing Company.

The mails continue to bring to us calendars for 1897, and, whlla

many of them are handsome, we have voted that none excel that

of the Magnolia Metal Company, of 74 Cortlandt street, New York.

The Keystone Gas Engine Company, of New Brighton, Pa., have

been incorparated, with a capital stock of $25,000. The directors

are Milo A. Shoemaker, Charles W. Shoemaker and William B.

Wallis.

The plant of the Ingersoll-Sargeant Drill Company at Easton,

Pa., which has been working but five days a week for nearly a year,

is now running full time in all departments. A number of foreign

orders have been received.

Ihe orderof the Texas Midland for three locomotives, placed with

the SchenectadylLocomotive Works, included one passenger engine

with cylinders 17 inches by 24 inches and two freight engines with

cylinders 18 inches by 24 inches.

Safety hollow staybolt hose, manufactured by Falls Hollow Stay-

bolt Company, are specified in boilers being built by the Richmond
Locomotive and Machine Works for the International & Great
Northern Railroad of Palestine, Tex.

The Flint & Pere Marquette Railroad has given a contract to the

firm of F. W. Wheeler & Company, West Bay City, Mich., for the

construction of another car ferry similar to the one already built by
them and illustrated by us last month.

The largest order for locomotives given in some time was re-

ceived last month by the Richmond Locomotive Works from the

Charleston & Western Carolina Railway Company. It was for ten

engines with an option for an additional number.

The Fairport Elevator Company have ordered from the Schoen
Pressed Steel Company their diamond pressed steel bolsters, both

for body and trucks, for the cars now building at the shops of the

Missouri Car & Foundry Company at St. Louis, Mo.

The Steel Tired Wheel Company, of New York, has been incor-

porated at Trenton, N. J. The capital stock is $4,000,000, one-half

of the amount being preferred. The incorporators are Hamilton J.

Durand, of New York; John J. Tracy, of Jersey City, and Julius F.

Workum, of New York.

It is reported that the Providence Steam Engine Company,
which built the pair of large Greene engines for the Nantasket
Beach power house of the New York, New Haven & Hartford
Railroad, has the contract for two Greene cross-compound con-
densing engines for that company's new station at Berlin, Conn.

The Cleveland Tool & Supply Company, Cleveland, O., have
been incorporated, with a capital stock of $20,000. The concern in-

tend to manufacture and sell machinery, machine tools, factory

supplies and other iron and steel goods. The incorporators are

Frank U. White, F. C. Wittick, M. B. Johnson, Geo. Cook Ford and
H. M. Johnson.

The Cleveland Ship Building Company, Cleveland, O., have de-

cided to use Worthington compound independent air pumps and
compound boiler feed pumps in the new steamer Empire City

which they are now building for A. B. Wolvin, of Duluth, Minn.
This boat is to be fitted with quadruple expansion engines and Bab-
cock & Wilcox water tube boilers.

An electric lighting and power plant is now being installed in the

works of the Schoenberger Steel Company, Pittsburgh, Pa. The
plant consists of one 400 horse-power vertical cross-compound en-

gine connected to a225-kilowatt generator, and one 175 horse-power
vertical compound engine connected to a 125- kilowatt generator.

The engines were built by the Ball Engine Company, Erie, Pa.

The firm of Jas. P. Marsh & Company, 224 Washington street, Chi-

cago, are doing what they can to disperse the darkness and uncer-

tainty in those engine and boiler-rooms where the light of day seldom
enters. They are making a steam gage that can be illuminated from
the back, either by an electric light or a gas or oil-lamp. The back of

the case consists of a suitable lense that diffuses the light over the

entire dial, which is of such a character as to define the figures

clearly. The gages are furnished in four sizes, with dials from 8^
to 16 inches in diameter.

Willis Shaw, 506 New York Life Building, Chicago, has just

issued a 32-page booklet containing a large list of se«ond-hand

boilers, engines, air-compressors, pumps and contractors' appli-
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ances. Mr. Shaw has recently furnished a large hoisting

engine for the mines of the McLean County Coal Company at

Bloomington, 111., and will put in a pumping plant for the

same company. Messrs. W. J. Marson & Company, at St. Johns-

rille, N, T., who hare one of the contracts for improving the Erie

Canal, have placed an order with him for a steam shovel, for use in

connection with this work.

Messrs. R. B. Campbell and F. S. Brown announce that they

have formed a copartnership in the business of general contract-

ing, succeeding to the business F. S. Brown & Company, of Chi-

cago. It is their intention to handle railroad and public work of

every description, making a specialty as heretofore of heavy

masonry and substructure work, for which they are well equipped.

It will be their aim and endeavor to continue the high standard of

workmanship heretofore maintained by the firm of F. S. Brown &
Company, and they guarantee satisfaction in every respect in any

work with which they are entrusted.

The Barney & Smith Car Company, Dayton, O., is building three

trains of vestibuled cars for the Kansas City, Pittsburgh & Gulf.

Each train comprises one reclining chair car, one passenger coach

and one baggage car, and all the cars are being equipped with

Buhoup vestibules, Buhoup-Miller platforms and couplers, West-

inghouse air-brakes, Pintsch gas and the Safety Car-Heating and

Lighting Company's steam-heat apparatus. The company is also

building for the same railroad 100 30-ton box-cars, which are to be

equipped with Tower couplers, Westinghouse air-brakes, Chicago

Car Roofing Company's "Chicago" roof and McGuire grain doors.

The E. P. Allis Company, Milwaukee, Wis., is completing two

large compound vertical beam-blowing engines with high-pressure

cylinders 40 inches in diameter, low pressure 78 inches

in diameter, [air cylinders each 76 inches in diameter, all

by 60-inch stroke. The total shipping weight of each

of these engines is over 600,000 pounds. They are for export, and

will be shippedjto the Krainische Industrie Gesellschaft of Tciest,

Austria. This concern is the largest iron manufacturing establish-

ment in Austria. The E. P. Allis Company has furnished some 12

engines, duplicates of these, to the Carnegie Steel Company for

their furnaces at Duquesne, Pa. The company is also negotiating

for a large 1,200 barrel flour mill to be constructed in Braila, Rou-

mania, and W. D. Gray, milling engineer, is now on his way over

there for the purpose of closing the deal. The company has also

received advices of the completion of a complete concentrating

(gold and silver) plant, which was furnished for Jorge Basadre,'

Tacna, Chili, South America. This concentrating mill is situated

150 miles distant from a railroad and all the machinery had to be

transported by mule back.

The Weber Gas and Gasoline Engine Company, of 485 S. W. Boule-

vard, Kansas City, Mo., are doing quite an extensive export busi-

ness. Among recent foreign shipments of engines by this firm are:

Two Weber gasoline hoisting engines going into the mining country

of Kaslo, B. C; one large size engine to operate a machine shop at

Halifax, N.S.; one complete electric light plant, including engines

and fixtures, to Merida, Yucatan; duplicate order for two engines

for Piraeus, Greece. In the United States the company are just

finishing the installation of a large amount of irrigation machinery

for the Consolidated Canal Company at Mesa, Ariz., and have just

completed a large plant for Beyers Bros., of Sugden, Indian Terri-

tory, the last named having a capacity of 4,000 gallons of water per

minute and the first named 7,500 gallons per minute. Their 1896

design engine is meeting with favor among operators of flour mills,

mining machinery, electric light plants and other users of heavy
and uniform power ranging from 18 to 50 horse-power. Another of

their specialties is a 4 horse-power special agricultural engine,

which is designed particularly to meet the wants of farmers, ranch-

men, feeders and others requiring a small power for grinding,

pumping for small irrigation plants and pumping water for stock

supplies.—Iron Age.

bined with other metals in such a manner as to insure 'perfect reg-

ularity of composition and freedom from segregation ; the resultant

alloy showing great strength, toughness, rigidity and elastic re

sistance, combined with the desirable property of working hot. The
metal is of fine color, does not draw verdigris, and resists the action

of corrosion to a remarkable degree; it is particularly dense, and its

high elastic limit fits it for the resistance of high pressures, either

fluid or gaseous. When exposed to the temperature of high

pressure steam its strength is less affected than that of other alloys.

It works freely under the tool, does not clog the file, and when
finished presents a fine surface susceptible of the highest finish.

Delta metal is especially adapted for casting large pieces, such as

propellers, gears, pluneers, etc.; it can be forged or stamped with

the greatest facility, and its qualities may be so regulated as to se-

cure the strength of mild steel or the toughness of wrought iron.

It is largely used for propellers and has given highest satisfaction.

The company makes severalialloys of the same general composition,

some intended for castings, others for forged and stamped work, etc.

The metal can be rolled or drawn either hot or cold. The pamphl et

is embellished with several views or cast, forged and drawn work
and a half-tone of a launch built entirely of Delta metal.

©Mr iHrcttortj

OF OFFICIAL CHANGES IN FEBRUARY.

We note the following changes of officers since our last issue.

Information relative to such changes issolicicted.

The Phosphor Bronze Smelting Company, Limited, Philadelphia,

have issued an interesting little pamphlet on " Delta Metal." This

remarkable metal, the pamphlet states, has established an enviable

reputation in the military, naval and industrial circles of Great

Britain and the Continent of Europe. It is an alloy of copper, com-

Ann Arbor.—Mr. J. A. Miller has been appointed Purchasing
Agent, headquarters at Toledo, O.

Atchison, Topeka & Santa Fe.—Master Mechanic T. Paxton has
been transferred from Nickerson, Kan., to Fort Madison, la., to
succeed Mr. J. Collinson, resigned; Mr. J. E. Gavitt has been ap-
pointed Master Mechanic at Nickerson. Mr. G. T. Neubert has been
appointed Master Mechanic at Arkansas City, Kan., vice F. G.
Tisdale, resigned.

Atlantic Coast Line.—Mr. R. E. Smith has been appointed Super-
intendent of Motive Power, with office at Wilmington, N. C.

Baltimore & Ohio.—iir. R. W. Moore has been appointed Master
Mechanic of the Pittsburgh Division, vice Mr. T. Trezise, resigned.

Chicago, Rock Island & Pacific.—Mr. J. W. Fitzgibbon has been
appointed Assistant Superintendent of Motive Power to succeed
Mr. Monkhouse, resigned.

Chicago <v West Michigan.—Mr. E. V. R. Thayer has been elected
Vice-President.

Georgia & Alabama.—Mr. J. E. Worswick, Master Mechanic at
Americus, has resigned.

Grand Trunk.—Mr. Wm. Aird has been appointed Acting Master
Mechanic at the Montreal shops.

Great Northwest Central.—Mr. H. F. Forest has been appointed
Manager, with headquarters at Brandon, Man.

Greenwood, Anderson & Western..—Mr. C. W. Ward has been
appointed Receiver.

Gulf, Colorado & Santa Fe.—Mr. James Collinson has been
appointed Superintendent of Motive Power, vice Mr. G. A. Han-
cock, resigned.

Houston, East & West Texas.—Mr. M. G. Howe has resigned as
General Manager, but will continue as Vice-President, and Mr. N.
S. Meldrum succeeds him as General Manager.

Lake Superior & Ishpeming.—Mr. H. R. Harris has been ap-
pointed General Manager, with headquarters at Marquette, Mich.

Metropolitan Elevated.—Chief Engineer MacAllister has been
appointed Receiver.

Oconee & Western.—Mr. R. H. England has been appointed Gen-
eral Manager, with office at Empire, Ga.

Pennsylvania.—President George B. Roberts died last month
and the election to fill the vacancy necessitated several other
changes so that the offices affected are now filled by the following
gentlemen: President, Mr. Frank Thomson; First Vice-President,
Mr. JohnP.[Green; Second Vice-President, Mr. Chas.E. Pugh; Third
Vice-President, Mr. S. M. Provost; First Assistant to the President,
Mr. Samuel Rea; Assistants to the President, Messrs. Wm. A. Pat-
ton and E. T. Postlethwaite; Freight Traffic Manager, Mr. Wm. H.
Joyce; General Manager, Mr. J. B. Hutchinson.

Pittsburgh & Lake Eric.—Mr. I.M. Schoomaker, formerly Vice-
President, has been elected President, and Mr. J. P. TVilson has be-

come Vice-President.

San Francisco & North Pacific—Mr. A. W. Foster has been
elected General Manager, vice Mr. H. C.Whiting, resigned. He con-
tinues as President. The office of Superintendent has been abol-
ished. Mr. H. C. Whiting becomes General Superintendent.

Sharpsville.—Mr. G. M. Mcllvane has been appointed Receiver.
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Our Directory us

The Largest of Ten-Wheeled Locomotives—Northern Pacific

Railroad.

The Northern Pacific Railroad received last month from the

Schenectady .Locomotive Works two ten-wheeled compound
freight engines which we believe can safely be pronounced the

largest engines of that class ever built. The general design and
details of the locomotives were worked out by Mr. E. M. Herr

Superintendent of Motive Power of the Northern Pacific Rail-

road, in consultation with the Schenectady Locomotive Works.
Through the courtesy of these parties we publish herewith a full

page engraving of one of the engines and the specifications.

The prominent characteristic of these engines may be ex-

pressed in two words: boiler power. Their great weight, 172,500

pounds, and several features of detail construction, are traceable

to the effort to get an enormous boiler. That this has been at-

tained is evident when we state that the heating rurface is nearly

2,900 square feet. All the details of the engines were designed

with a view of giving the maximum of heating surface of boiler

wit a given weight, to accomplish which, cast, forged and
pressed steel wer^ used extensively in place of cast and wrought
iron.

The locomotives are of the two-cylinder compound type, hav-
ing the Schenectady Locomotive Works design of intercepting

valve which enables the engine to be operated either simple or
compound at the will of the engineer. This intercepting valve is

fully illustrated on page 127 in connection with the details of

another large engine built for the same road. While operating
compound on a 60-foot grade out of Schenectady, pushing freight

trains, one of these 10-wheeled engines developed about 1,200

horse-power, and its operation in the test, both as compound and
simple, was most satisfactory.

The boilers are of the radial stay extended wagon-top type, and
in their general features are quite similar to the boilers for the

Mastodon engines, illustrated on page 127. They are 70 inches

in diameter at the front course aud carry 200 pounds working

steam pressure. The firebox is on top of the frames, the top rails

of which are inclined back of the main drivers to give increased

depth to the front end of the box.

The springs an 1 equalizers are all underhung. The driving
wheels centers are cast steel. The crank pins are hollow and the

the parallel and main rods are all channelled and made as light

as possible. The piston rod on the low-pressure side is extended
through the front cylinder head. The rock shafts have hollow

barrels.

The engine truck is of the swing motion type and the front and
rear pair of drivers are flanged, the middle pair being plain.

The boiler front is of pressed steel, and pressed steel is we
believe, used for several other parts of the engine. The cab is also

of steel.

The specifications of the engine are as follows:

GENERAL DIMENSIONS.
Gage 4 feet 8H inches
Fuel Bituminous coal
Weight in working order 172,500 pounds

on drivers 126.000 pounds
Wheel base, driving 11 feet. In inches

rigid 14 feet 10 inches
total 25 feet 11 inches

CYLINDERS.
Diameter of cylinders .. ..High pressure. 22 inches; low pressure, 34 inches
Stroke of piston 20 inches
Horizontal thickness of piston • 1% inches and 5->4 inehes
Diameter of piston rod 3jy inches
Kind " ' packing Cast iron rings, sprung in

" " rod packing Jerome metallio
Size of steam ports High pressure, 20 inches by 2!}, inches; low

pressure, 23 inches by 2% inches
exhaust ports High pressure, 20 inches by 3 inches; low

pressure, 23 inches by 3 inches
" bridges " 1% inches

VALVES.
Kind of slide val ves Allen-American
Greatest travel of slide valves 6t-> inches
Outside lap " " High pressure, li4 in.; low pressure. \% in.
Inside clearance of slide valves. ..High pressure, Vj, in,; low pressure, '4 in.
Lead of valves in full gear inches
Kind of valve stem packing Jerome metallic

WHEELS, ETC.

Diameter of driving wheels outside of tire 63 inches
Material of driving wheel centers American cast steel
Tire held by Shrinkage
Driving box material Cast steel
Diameter and length of driving journals.

Main 9 inches, F". & B. Sts. inches diameter by U inches
Diameter and length of main crank pin journals,

6V£ inches diameter by 6 inches
Diameter and length of side rod crank pin journals.

Main 7 by 5M inches F. & B. 5!4 by il4 inches
Engine truck, kind 4 wheel swing bolster
Engine tiuck journals 6 inches diameter by 11 inches
Diameter of engine truck wheels 30 inches
Kind " **

" " Standard, steel tired spoke center
BOILER.

Style Extended wagon top
Ourside diameter of first ring 70 inches
Working pressure 200 pounds
Material of barrel and outside of firebox Carbon steel
Thickness of plates in barrel and outside of firebox,

ii inch, % inch, % inch, ,", inch and W inch
Horizontal seams,

Butt joint, sextuple riveted, with welt strip inside and outside
Circumferential seams Double riveted
Firebox, lengl h 130^ inches

" width 41 inches
" depth Front 84 inches, back 71H inches

" material Carbon steel
plates, thickness, sides, fa inches, back, ,%

inches, crown, % inches, tube sheet, \4 inch
•' " water space, front, 4!^ inches, sides, 3L3 inches

to 4 inches, back, 3V<> inches to 4J4 inches at crown
" " crown staying Radial stays ltg-inch diameter
" " stay bolts. Ulster special iron 1 inch diameter

Tubes, material Charcoal iron No. 12 W. G.
number of 378

'• diam 2 inches
" length over tube sheets 13 feet 6 inches

Fire brick, supported on Four water tubes
Heating surface, tubes 2,655,4 square feet

watertubes 32.1 square feet
firebox 203.0 square feet
total 2895.5 square feet

Grate surface 34.22 square feet
style Rocking

Ash pan, style Sectional
FJxhaust pipes Single, high

" nozzles 5 L4 inches, bVz inches and 5 :

.*4 inches diameter
Smoke stack, inside diameter 18 inches at top. 16 inches near bottom

" top above rail 14 feel 101^ inches
Boiler supplied by Two Sellers, improved Class M. Nj. 10H injectors

TENDER.
Weight, empty 37.800 poundss
Wheels, number of 8, cast-iron plate wheels

diam 33 inches
Journals, diam. and length 4H inches diameter by 8 inches
Wheel base— 15 feet 3 inches
Tender frame 10-inch steel channels

'• trucks, 4-wheel, channel iron, center bearing F. & B. additional
side bearings on back truck

Water capacity 4,350 U. S. gallons
Coal "

9 (2.0»0 pounds) tons
Total wheel base of engine and tender 52 feet 9H inches
" length " 61 feet 4H inches



114 AMERICAN ENGINEER, CAR BUILDER



AND RAILROAD JOURNAL. 116

The engine is provided with the American brake on all drivers,

operated by air, the Le Chatelier water brake on cylinders, the

Westinghouse automatic air-brake on tender and for train,

Westinghouse air signal, three 3-inch Ashton safety valves, two
of which are open pop and one with cam lever; the boiler is

lagged with Sail Mountain asbestos, and the engine is also fitted

with Dean's improved sand-feeding device, Kewanee reversible

brake beams, Mcintosh blow-off cocks and Star headlight with

16-inch round case.

Test of a 200-Kilowatt Continuous-Current Parsons Turbo-
Generator.

Last month we mentioned the remarkable performance of the

"Turbina," a 100-foot boat fitted with Parson's steam turbines for

furnishing the propelling power. Mr. W. D. Hunter has made pub-

lic the following report of the test of one of Parson's turbo-genera"

tors, which is of interest in this connection:

On the Uth. 22d and 2Sth of January a series of tests were carried

out on a 200-kilowatt continuous-current Parsons generator, for the

purpose of determining the steam consumption under different con-

ditions of service and various grades of output.

The generator was designed to work with a fair all round
economy, whether exhausting into the atmosphere or a condenser,

although, in general, the latter method is expected to be employed.

The difficulty of obtaining high economy imposed by such a set

of conditions can only be partially met in ordinary practice by add-

ing to the engine a costly automatic expansion gear, which cannot
always be relied upon when required to act within a widely fluctu-

ating range of load, or when called upon suddenly to work at full

power, either high pressure or condensing. In the case of the

Parsons turbo-generator, the provision for expansion is constant,

and when designed to exhaust into a condenser only the terminal

pressure would be about \}{ pounds to the square inch, with an

initial boiler pressure of 110 pounds, the steam being thereby ex-

panded about 100 times. The degree of economy obtained under
these conditions is already well known, the last 150-kilowatt gener-

ator supplied to the Newcastle and District Electric Lighting Com-
pany requiring only 17.28 pounds of water per electrical horse-power

per hour at full load.



116 AMERICAN ENGINEER, CAR BUILDER

economies in track maintenance, repairs to rolling stock, possibili-

ties of high speed and comfort of passengers must not be ignored.

The peculiarities of human nature must be remembered. They do
not change very much. When articles are sold at a low price

those in direct charge of the manufacture of them will, most
likely, be expected to keey cost of production down to a corre-

sponding degree. This may lead to temptation to cut some corners
which had better have remained in full projection. At all events,

it does not seem wise to ignore past experience in steel-rail

metallurgy.

Tests of a Compressed Air Locomotive With and Without
a Re-Heater.

The firm of If. K. Porter & Company, of Pittsburgh, Pa., has

recently built a compressed air locomotive for the Anaconda Cop-

per Mining Company, of Anaconda, Mont., on which some inter-

esting tests were conducted before it left the shops of the builder.

The engine has 5 inch by 10-inch cylinders and is for an 18-inch

5 inches by 10 inches; four driving wheels, 23 inches diameter;

gage of track, 18 inches; height of locomotive, 4 feet 10 inches;

width of locomotive, 4 feet 10 inches; length of locomotive, 10

feet 4 inches; pressure in main tank, 550 pounds; reduced pres-

sure for auxiliary reservoir, 125 pounds: weight of locomotive,

10,000 pounds. The engine was built for the following work:

Length of haul each way, 1,200 feet; load, 6 cars; weight of each

car, 950 pounds; weight of load carried on each car, 2,500 pounds;

track practically level; cars empty in one direction and loaded

in the other. The engine was constructed to make two round

trips, or 4,800 feet, with cold air, or three or four round trips

with hot air.

The tests proved that with hot air the engine was able to make
over five round trips under working conditions, with plenty of

reserve air to allow for switching, etc.; or, if there had been

grades as steep as two per cent, against the loaded cars, the en-

gine was found to have capacity to make four round trips with

one charge of air. During the test it was found to take 60 sec-

onds to raise the pressure from 150 pounds to 550 pounds through

Tests of a ComDressed Air Locomotive With and Without Re-Heater.-H. K. Porter & Co.

gage of track. It is shown in the accompanying illustration

mounted on friction rollers for the test, at which time indicator

cards were taken, and dynamometer and revolution counter
records obtained.

At the time the tests were made the company had nearby a com-
pressed air street car charged with air at 2,000 pounds' pressure,

and connected to the little locomotive by £-inch piping, so that

the locomotive could be charged conveniently for the tests.

There was also connected a large six-driver compressed air mine
locomotive charged to 600 pounds. The friction rollers under
the engine were arranged with brakes, to that by putting on the
brake the resistance could be kept quite uniform, equivalant to

the resistance of whatever the train might be in actual practice.

For convenience the engine was run backward, the drawbar
pushing instead of pulling. The dynamometer was a oylinder
partly filled with oil, and proportioned so that 10 pounds' push on
the piston registered one pound on the gage. Indicator cards
were taken every minute, and during the hottest the temperature
of the auxiliary reservoir was taken every minute. The revolu-

tions and pressures were also taken every minute.

The dimensions of the locomotive are as follows; Cylinders,

^-inch pipe. Under working conditions, with 1^-inch pipe and

metallic'couplings, the engine can be stopped, connected, charged,

disconnected and started off again in 30 to 45 seconds. The loco-

motive tank is very heavily built, of I-inch steel and 1-inch

heads, with a manhole in the front end made of steel castings.

All the longitudinal seams are heavy butt joints, treble riveted,

and the circumferential seams double riveted. The tank was

tested for strength to about 50 per cent, above the working pres-

sure. The pop valve for the main tank was set to blow off at 550

pounds, and the pop valve for the auxiliary tank to blow off at

300 pounds.

For the hot test steam was furnished from the shop steam

pipes at low pressure. In practice steam at about 90 pounds'

pressure would be used, and on this basis there would be a gain

of 50 per cent, or more in the use of the re-heater over working

the air cold.

It was found in taking the indicator cards that the indicator

could be operated continuously for quite a while, allowing re-

tracing the diagram exactly over the same lines, showing ex-

tremely even and perfect distribution of air and accuracy of the

reducing valve, and proper working of the locomotive. The



AND RAILROAD JOURNAL. 117

pressure in the auxiliary reservoir was found to be maintained

constant, with almost no fluctuations.

The indicator cards show a little too early exhaust, but before

the locomotive was shipped the valve motion was modified to

make the exhaust open later in the stroke, for the sake of greater

economy in the use of air. All the cards show absolutely no back

HOT AW COLO A/R

Comparison of Diagrams Usin? Hot and Cold Air.

pressure, even "when working the engine with maximum loads

This amounts to a constant advantage over steam practice of say
10 pounds or 15 pounds.

The results of the tests are given in the accompanying table, and
appear to show quite clearly the great economy in the use of air

with the re-heater.

RESULTS OF TESTS OF COMPRESSED-AIR LOCOMOTIVE WITH AND WITHOUT
RE-HEATER.

Without With
Re-heater. Re-heater.

Temperature atmosphere 57 deg. 60 deg.
Barometer 29.39 29.38
Time of run lirnin. 20 sec. 21 min.
Distance run (faeti 5.761.

U

10,312.26
Number revolutions 95, 1.713

Revolutions per minute 62.55 71.37
Tank-initial pressure (gage) 52oin. 550 in.

" final " " 70 ;' 15 '
" drop in " " 155

"
505 "

Aux. res. initial pressure (gage) 130" 140 "
" final " " 45

"
30 "

" drop in " " 85" 110 "

M.E.P.by cards (mean of test, {§.«. «.« lbs. H. |. «.» lbs.

Mean dvn. push (corrected! 534.3 in. 167.2 in.

Aux. res. initial temperatur. Fahr 320 deg.
" final " " 192 "
" dropin " " 128 "

B. T. I". fiom water 17.811.2
B.T. U. delivered per pound, of air US. 91

Air delivered (in lbs.) 109.3553 119.6089W
fOTt fr^ir*'

drawba
''.

P6r CUb'C
} 2,140 ft. lbs. 3,100 ft. 1 bs.

Total work at drawbar ".
3,078,177.1 ft. lba. 4,817,887.9 ft. lbs.

Work done at drawbar per pound of
| 28,U8.1 ft. lbs. 10 "83 2 ft lbs

air delivered /
»»,«•.« «. i™

Work including engine friction per \ o jv) ft lbs ? m, <t i h„
cubic foot free air I ^iM " l0"-

Per cent, gain, hot air over cold air 17.1

We give herewith two indicator cards superimposed, one taken

with the air cold and the other with it heated. The dotted card

is for heated air. The data for these cards is as follows :

Cold air. Hot air.

Mean effective pressure, head end 46.66 52.45

crank " 11.44 48.66

CDt off, head end 30 .30
" crank " 29 ,.59

Revolutions 58 72

Drawbar pnll 179 437

Work done per minute (foot pounds) 167.218 189.413

Air used " " (pounds) 6,627 5,238

Work done per pound of air (foot pounds) 25.230 36.18M

Per cent, gain over cold air 40

The company claims that actual results obtained in practice

with other compressed air locomotives built by H. K. Porter &
Company, demonstrate that power can be conveyed and used
more economically by compressed air than by electricity. Actual
figures show that, running the locomotive and the plant reason-

aoly close to its full capacity, coal can be hauled at less than f
cents per ton per mile, including returning the empty trains, and
also including a very large allowance for interest, depreciation

and various contingencies. The cost of hauling coal, not reckon-
ing interest, depreciation and contingencies, is less than $ cent

per ton mile.

The Largest Locomotive Jib Crane.

What is stated to be the largest locomotive jib crane ever built

has been erected at the United States Navy Yard, Mare Island,

California, by tbe American Hoist and Derrick Company, of St. Paul,

Minn. The crane has a capacity of 45 net tons raised at the rate of

U feet per minute. The longest reach of the boom is 75 feet from
the center of the track, and the reach of the boom, when the point

is elevated, is 60 feet. The time required to raise the boom point

from 75 feet to 60 feet is 11 minutes, and the time of slewing the

boom a complete revolution is two minutes. The gauge of the

track is 20 feet. The speed of travel of the crane along the track

is otVfeet per minute.
The crane is operated by a 60-horse-power engine of the double

cylinder type, with the cranks set at right angles. The boiler is of

the vertical type, 4 feet in diameter by 10 feet in height. The crane

deck rests upon 50 steel rollers. The large rotating rack is 23 feet

in diameter. All the gearing is of cut cast steel and the large gear

on the drum is 7 feet in diameter and weighs 3.200 pounds. The
hoisting block weighs 1,500 pounds, the swivel working on hardened
steel rollers. The wire rope is of plow steel 1,

5
S inch in diameter.

The platform of the crane is mounted upon four beams, arranged
one at each corner, which are supported each upon a pair of two-
wheeled trucks, the connections between trucks and beam and
beam and platform being pivotal to permit freedom of adjustment
of the truck-wheels to tte curvatures of the track.

Between the front and rear trucks, on each side, is arranged a

driving or traction wheel, the two being connected by a cross beam
or truck, and each being double flanged to prevent derailment.—

Iron Age.

Hardening Steel.

Metallurgists now think they know why a piece of red-hot

tool steel becomes flint hard when suddenly qnenched in water.

For years they have been satisfied with the explanation that the

shock drove the molecules of the steel into closer contact, hence

the hardness, but this theory was completely destroyed by the

fact that the volume of the hardened steel was greater than that

of the unhardened material. After five years' search the metal-

lurgical department of the Sheffield Technical School had solved

substantially this difficult problem. It had been necessary to em-

ploy very intricate physical apparatus, the object of which was

to measure accurately what seemed a paradox, namely, how
much hotter a piece of steel became on cooling, and how much

cooler it became on heating. These phenomena were due to the

formation or dissociation of compounds within the steel itself.

The result of the researches showed, almost beyond doubt, that

the almost diamond hardness of quenched steel was due to the

presence of a remarkable sub-carbide of iron, and that the action

of tempering was due to the fact that far below red heat, this

compound decomposed and diluted the mass with soft iron. The

permanent magnetism of steel depended on the amount present

of this compound.—Engineering Mechanics.

The Maintenance of Iron and "Wooden Underframes of

Freight Cars in France.

BY M. L. TOLMAR,

GRADUATE OF L'ECOLE POLYTECKNIQUE,

CHIEF OF THE SHOPS OF THE EASTERN RAILROAD OF FRANCE,

AT MOHON (ARDENNES).

(Continued from page 83.)

COST OF MAINTAINING THE VARIOUS TYPES OF WAGONS.

Outside of the inspection of the cars and the small repairs that

follow (tightening a bolt, replacing a screw, tightening a chain,

etc.), we can divide the maintenance into two parts;

1st. The.light or running repairs.

2d. The heavy repairs and alterations.

The work of light repairs requires only workmen of very ordi-
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nary ability, but alert and well directed, and who understand

only the assembling and takiDg apart of parts kept in stock. The
car is usually out of service but one day. From this body of

workmen the inspectors are selected, whose duties consist in in-

specting the rolling stock, the repairs in case of damage, lubri-

cating the journals, etc.

We havi. estimatf d the cost of repairs thus made to the under-

names of nearly 15,000 cars in various shops in the Eastern Rail-

road of Frarcc and for each passage. The results are found in

the following table, in which are included the general expenses

of superintendence and the office, the indemnities for injury,

sickness and absence on leave, heating and lighting, the shunting

of cars with horses on repair tracks, the sinking fund for the

buildings and rolling stock, and the interest on the capital tied

up in the materials carried in the storehouse. Conforming to the

general usage in France. Belgium and Germany, these general

expenses are valuated at 100 per cent, of the cost of labor.

The time which elapses between two successive entrances of

cars into the shops for heavy repairs may be fixed approximately

as follows

:

1st. Every 15 years for the cars with underframes of wood or

of iron and wood mixed.

2d. Every 20 years for the cars with iron frames.

TOTAL REPAIRS OF THE CARS.

The cars wholly of wood that are about 30 years old are at the

end of their career. They are, then, according to circumstances,

either demolished or reconstructed, using the same ironwork.

The reconstruction costs aDout 30 per cent, of the cost of a new
car. and the same ironwork might possibly undergo this recon-

struction twice, that is to say, the ironwork would last 50 to 60

years if repaired and kept in good condition, the cost of which is

included in the expenditure of the 30 per cent, above mentioned.

But it must be observed that so far as the frame itself is con-

cerned, the cost of reconstruction is practically equal to the cost

AVERAGE COST IX FRANCS OF ONE IIGHT REPAIR TO CARS OF VARIOUS TYPES.
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370 francs ($74) for iron frames from 7 to 8 meters (23 to 26.3

feet) long.

Into the computation we bring the following items :

1st. The amount of normal depreciation due to service.

2d. Interest at 4 per cent, on the cost of the frames.

This gives the lines A A 1
, B Bl

, C C 1
, the ordinates of which

are next increased by

1st. The cost of light repairs proportioned to the lime.

2d. The heavy repairs made at the eDd of 15 years on the

wooden and mixed frames.

3d. The cost of construction after 30 years of service, using the

old ironwork, and diminished by the deduction at each recon-

struction and at the final demolition of the value of the scrap and

old material, estimated at one-sixth the price of anew frame. This

gives us the full lines for the wooden frames, the broken lines for

the mixed frames and the dotted lines for the iron frames.

We cannot attach to the graphic representation a significance

not derived from the data on which it is based, but the facts are

so strikingly illustrated that one cannot but accept the following

deductions and conclusions:

CONCLUSIONS.

1st. In an enterprise or undertaking of a transitory nature one

can be content with wooden cars, which for 15 years will not in-

volve expenses greater than those of mixed or iron frames.

2d. An enterprise of long duration should seek permanence in

its constructions, at the risk of diminishing a little the benefits

accruing during the earlier years, and to this end must use metal-

lic frames.

3d. Concerning cars generally but little used, our covered cars

for example, the mixed frames can often be quite judicioucly em-

ployed, uniting the advantages of both wooden and iron frames.

We admit that a serious objection can be made because of this

last remark, namely, that we have after all occupied ourselves

chiefly with the frames and not with the whole of the car. To

that objection we will answer that that which is true of the frames

of European cars, which are of small expense compared with the

total price of the car, will certainly be true for a car with bogies

or trucks in which the cost of the frame is a greater proportion of

the total cost of the car.

All the data which serve as a basis for the preceding calcula-

tions are, on the other hand, capable of being modified under

some circumstancea so as to make the metal frames even more

economical than appears in these calculations. On European

roads the need of reducing the expense of maintenance is not al-

wavs the dominant motive which guides the engineer in charge

of the designs. Several other considerations, such as those result-

ing from obligations to the military service, to the customs, etc.,

enter into account. No doubt if freed from such considerations

and by taking advantage of recent progress, we can obtain a most
excellent solution of the problem.

As a closing word, we might say that the experience acquired

in Europe with cars carried on bogies is limited to a few speci-

mens. We give herewith a view of one of the cars con-

structed by the Eastern Railroad of France, which may be con-

sidered a good typ? and one which requires but small expense for

maintenance.

Railway Engineering- at Purdue University.

We have received from Purdue University a circular with the

above title, which we believe to be so important to railway interests,

and so much in line with what we believe is needed for the tech-

nical education of those who propose to enter the railway field,

that we print it in full :

American railways are entering upon a period of development the

conditions of which are more exacting than any they have hitherto
experienced. With an enormous expansion of the volume of traffic,

with a demand for increased speed and the consequent necessity
for attention to the question of safety, and with an ever increasing
competition, there is need for the highest possible efficiency in

every department of railway service, and, consequently, a demand
for men who are thoroughly trained for the service they are ex-

pected to render. In the future many of these men will come from

the technical schools, and for this reason it seems desirable that

these schools arrange courses which shall have spscial reference to

the requirements of such service.

Purdue University hab for several years offered work covering a

considerable variety of railway subjects; but recently, to provide

more perfectly for the railway interests, the plan of existing work
has been revispd and extended until there are now offered, for the

year beginning Sept. 15, 1897, eleven systematic courses and a series

of special lectures. Courses, numbered one to four inclusive, are

open to regular students in mechanical engineering ; five to eight

inclusive, to regular students in civil engineering, and seven to

eleven inclusive, to all engineering students. All of these courses

are open to graduate students. They are as follows :

1. Railway Equipment.—Recitations and lectures on locomotive

construction, principles of locomotive design, a comparative study

of locomotive details, car design, train brakes and signals, and car

lighting, heating and ventilating.

2. Locomotive Performance.—An analytical study of the perform-

ance of simple and compound locomotives as shown by the results

of road and shop tests, and a study of conditions affecting locomo-

tive efficiency.

3. Laboratory Work.— (a) Locomotive testing involving practice'

in taking all observations incident to complete efficiency tests of

locomotive Schenectady, and in working up observed data obtained
lrom such tests ; also tests of Purdue's Baldwin compound locomo-
tive engine.

;&) Locomotive tests in series arranged for the purpose of show-
ing the effect upon the efficiency of the machine, of changes in the

proportion of parts and of changes in adjustment or of conditions.

(c) Tests to determine the performance of air pumps, of several

elements of the Westinghouse brake system, and of systems of car

lighting.

4. Locomotive Design.—Drawing-room practice in the design of

locomotive details and in calculating their strength and deflection.

5. Railway Surveying.—Including reconnaissance, field location,

levels, topography, construction of map, profile and grade lines.

6. Railway Construction.—Recitations and lectures in cross-

sectioning, classification and computation of quantities, estimates,

track-laying including yard construction, trestling. bridging,

methods of pile-driving, pile foundation, supporting power of

piles, railway culverts, bridge abutments and piers.

7. Economics of Railway Location.—Recitations and lectures on
Sources of income, operating expenses, effect of details of align-

ment, of gradients and curvature, and economy of construction.

8. Laboratory Work.—Tests to determine the strength and other

physical properties of various elements common to railway con-

struction, such as links, pins, turn-buckles, axles, channels, rails

and rail joints; also tests of standard specimens of different con-

structive materials.

9. Railway Chemistry.— Lectures and laboratory practice con-

cerning the general applications of chemistry to railway interests;

the chemistry of iron and steel, fuels, water, lubricants and paints,

and concerning chemical requirements in specifications.

10. Railway Economics —Lectures on the industrial importance
of the railway, general principles underlying railway management,
the organization ot railway departments, the business administra-

tion of railways, railway rates and the railway and public opinion.

11. Railway Sanitation.—A study of the sanitary conditions of

railway cars and stations ; preparation for emergencies, health of

employees and educational and financial aspects of sanitation.

In addition to the preceding courses, which will be administered
by members of the University Faculty, a series of lectures will be

given by men high in their profession and representing different

departments of railway organization, upon subjects relating to

their departments. These will be open to all engineering students.

The following is a partial list arranged alphabetically of those who
will take part in this course during the school year of 1897 and
1898:

Jacob N. Barr, Superintendent Motive Power. C.,M. & St. P.

Railway Company, Milwaukee. (Subject to be announced.)

J. T. Brooks, Second Vice President Penn. Lines west of Pitts-

burgh. "Problems in the Management of a Railway System.''

Frederic A. Delano, Superintendent Freight Terminals, C, B. &
Q. Railway Company, Chicago. "Signaling."

Frank G. Darlington, Superintendent P., C, C. & St. L. Railway
Company, Indianapolis. " The Management of Men."
Charles B.Dudley, Chemist, Pennsylvania Railway Company,

Altoona. "The Application of Chemistry to the Railroad."

Addison C. Harris, Attorney-at Law, Indianapolis. "Railway
Law."
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Melville E. Ingalls, President of the Big Four System, Cincin-

nati. "Railways; Their Past, Present and Future."

George K. Lowell, General Superiniendent L., N. A. & C. Rail-

way Company, Chicago. "Practical Points in the Operation of a

Railway."
John W. Noble, ex-Secretary of Interior, S*. Louis, Mo. "The

Mutual Obligations of Railroad Corporations and the People."

Robert Quayle, Superintendent Motive Power and Machinery,

C. & N. W. Railway Company, Chicago. "Business Problems of

the Motive Power Department."

Godfrey W. Rhodes, Superintendent Motive Power, C, B. & Q.

Railway Company, Aurora, 111. (Subject to be announced).

Angus Sinclair, Editor Locomotive Engineering, New York City.

" Reminiscences of a Locomotive Engineer."

Arthur M. Waitt, General Master Car Builder, L. S. & M. S.

Railway Company, Cleveland. " Car Designing and Construction."

A full description of the work required of students in civil and

mechanical engineering will be found in the annual catalogue of

the university.

For further information concerning this special railway work

.application may be make to Prof. W. F. M. Goss, or to

James .Henry Smart,
President Purdue University,

LaFayette, Ind.

March 1, 1897.

High Carbon Steels for Forgings.*

BY A. L. COLBY, SOUTH BETHLEHEM, PA.

It is only in recent years that high carbon steel has been found

available for this class of work. Friedrich Krupp, of Essen, was

the leader in substituting his soft crucible steel for wrought iron

in heavy forgings. After 1870 soft open-hearth steel became a

more frequent substitute with such success that, compared with

wrought iron, the soft steel forgings made by such firms as

Vickers Sons & Company, of Sheffield, and Sir Joseph Whit-

worth & Company, of Manchester, England, soon attained a high

reputation for their quality.

Shafting.—-It was, therefore, natural that our govern-

ment officials, when first issuing specifications for

the heavy engine and shafting forgings required for the re-

building of onr navy, followed in the line of the English practice

and called for a steel having a tensile strength in the specimen

cut from the forgings of 28 to 30 tons («2,720 to 67.200 pounds)

per square inch, and a minimum elongation of from 22 to 28 per

cent., according to the dimensions of the specimen and the sever-

ity of the specifications. To-day, however, the Bethlehem Iron

Company are called upon by the government to furnish a steel

for thrust, line and propeller shafts which will show a tensile

strength of 80,000 pounds (36 tons), an elastic limit of 50,000

pounds (22 tons), and an average elongation of 25 per cent, in

four diameters, and the International Navigation Company also

specify for shafting a steel of an elastic limit of 50,000 pounds

and 25 per cent, elongation in four diameters. These require-

ments are met by using a steel of 30 carbon and 3^ per cent,

nickel.

Crank Pins.—The character of steel now used by some rail-

roads for crank pins furnishes a marked illustration of the prac-

ticability of using high carbon steels. When steel was first

used in such pins in place of wrought iron a soft low

carbon steel was generally employed, and the failures

due to " fatigue" of the metal were almost as numerous as when
wrought iron was used. The broken pins showed what has been

called " a fracture in detail," a graduil parting of the steel ex-

tending inward all around the piece, undoubtedly produced by

the working strains repeatedly approaching the low elastic limit

of the soft steel. On substituting a steel with an elastic limit of

45,000 pounds failures were greatly diminished, and that without

changing the diameter or shape of the pin. We make crank pins

of fluid compressed open-hearth steel of about the following com-

• Read before the Engineers' Club of Philadelphia.

position, which have given excellent satisfaction in locomotive

service:

Carbon 0.40-0.15
Manganese 0.60-0.70
Phosphorus and sulphur 0.030
Silicon 0.10-0.18

This same grade of steel is now being used by such firms as the

Southwark Foundry & Machine Company, Philadelphia; the

Corliss Steam Engine Company, Providence; the Atlantic Works,

East Boston; Fraser & Chalmers, Chicago, for piston and con-

necting rods and crank pins, under specifications of 40,000 to

45,000 pounds elastic limit and 18 to 20 per cent, elongation.

Hammer Rods.—The use of soft steel for piston rods for steam

hammers, especially for those of large sizes, is a good example of

the error into which engineers have been led by the exercise of a

caution which was not based on a thorougn knowledge of the

facts. The argument that the soft steel was safer, because less

liable to rupture if subjected by accident to a sudden transverse

blow, has caused engineers to select so soft a steel that it was

unable to resist for any length of time the strains put on it in

regular service, strains which so constantly closely approach th e

low elastic limit of soft steel that the metal breaks down from

gradual fatigue, causing distortion, which is soon followed 'by

fracture. Some years ago we persuaded a customer to allow us

to use a 45 carbon steel for a hammer rod. This rod was 19 feet

long, the lower half 18 inches in diameter, and the upper half 10

inches. The machined weight was 6 tons. We used a fluid

compressed ingot containing carbon, 0.45; manganese, 0.48; phos-

phorus, 0.025; sulphur, 0.030; silicon, 0.144. This rod stood very

service for three years and seven months, which was so much
longer a period than the soft steel hammer rods previously used

had lasted that our customer, in ordering one to replace it, asked

us to make the carbon still higher. We have, therefore, furnished

a rod which is now in use, selecting a steel analyzing carbon, 0.55;

manganese, 0.74; phosphorus, 0.024; sulphur, 0.030; silicon, 0.181,

and obtained the following results on a 2-inch test bar, machined
cold, from a prolongation of the forging after finished annealing :

Tensile strength, 103,390; elastic limit, 53,980; elongation, 17.10;

contraction, 28.76. A similar example of the success attending

the substitution of a higher carbon steel is found in the record of

a ram for a 20-ton hammer, where excellent service has been

obtained from a 0.43 carbon steel. The test-piece from the

finished annealed forging gave the following r. suits : Tensile

strength, 87,440; elastic limit, 48,060; elongation, 15.00; contrac-

tion, 63.84. In the cases just cited the forgings were simply an-

nealed after forging. The following record shows the advan-

tages gained by oil tempering high carbon forgings : We fur-

nished a piston rod for a 20-ton hammer made of 0.45 carbon

ste el, which has now been in use five years nine months. The
rod is 19 feet 4 inches long and 12 inches diameter, and has a 4-

inch axial hole bored after forging. After forging and boring it

was annealed, oil tempered and re-annealed, and a test bar taken

from a prolongation of the forging after final treatment gave the

following results : Tensile strength, 88,970; elastic limit, 50,100;

elongation, 22.85 per cent.; contraction, 47.07. The analysis of

this steel is: Carbon, 0.46; manganese, 0.63; phosphorus, 0.021;

sulphur. 0.026 ; silicon, 0.155.

Selection of Steel for Forgings.—No fixed rules can be framed
in the selection of steel for forgings, as the size and shape of the

piece and the qualities most desirable for the work it is intended

to do make each case almost a separate study. In general, how-
ever, it can be stated that our experience shows us that where
high duty is demanded from a forging, mild steel of a tensile

strength of 60,000 pounds (28 tons) is not the best material to

use, owing to its low elastic limit. In substituting hard or higher

carbon steel we recommend that the forging should be oil

tempered whenever practicable, as this treatment effects a de-

cided improvement in the physical qualities, increasing both

elastic limit and toughness. The less the sectional thickness of

the piece the more its qualities are improved by tempering. In

order to successfully temper a large forging, especially if cylin-

drical in shape, it is necessary to provide it with an axial hole

throughout its length. In cases where oil tempering is not prac-
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ticable arid special requirements are demanded, they can be

obtained by using a somewhat softer and tougher steel and
the introduction of from 3 to 4 per cent, nickel. This

nickel increases the ratio between the elastic limit and

tensile strength, and also adds to the ductility of the steel.

The following statement shows the average physical qualities

that can be obtained in forgings made of the several grades of

steel mentioned, the test specimens being i inch diameter and 2

inches long between marks and cut from fall-sized prolongations

of the forgings after treatment, the elastic limit being de-

termined, not by the drop of the beam, but by an electric microm-
eter :
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in these figures, the engine can be started and run either com-

pound or simple, and can be changed from compound to simple

or from simple to compound at the will of the engineer, with

any position of throttle, and at any point of cut-off. The part

which each valve does in accomplishing this is as follows:

The separate exhaust valve when open allows the steam to ex-

haust direct froni the high-pressure cylinder to the atmosphere
without going through the low-pressure cylinder, thus working
the engine simple, and when closed, causes the steam from the

high-pressure cylinder to go through the low-pressure cylinder,

thus working the engine compound. The intercepting valve

closes the passage between the cylinders when the separate ex-

haust valve is opened, so that steam connot go from the high-

pressure cylinder to the low-pressure cylinder, and it admits

steam to the low-pressure cylinder direct from the dry pipe

through the reducing valve. "When the separate exhaust valve

closes, the intercepting valve opens the passage between the cyl-

inders and cuts off the supply of steam from the dry pipe to the

low-pressure cylinder.

The reducing valve works only when the engine is running

simple, and throttles the steam passing through it, so that the

pressure of steam going to the low-pressure cylinder is about one-

half the steam pressure in the dry pipe.

The intercepting and reducing valves are worked automatically

by the steam pressures acting on the difference of areas of the ends

of the valves, and their movement is cushioned by dash pots. The
separate exhaust valve is operated by the engineer, by means of a

three-way cock in the cab. To open the separate exhaust valve,

the handle of the three- wav cock is thrown so as to admit air or

steam pressure against the piston J. Pulling the handle back re-

lieves the pressure against J and the spring, which is shown in

the figures, shuts the valve. All the engineer ever has to do in

connection with the operation of the valves is to pull the handle

of a three-way cock in the cab, one way or the oiher, according

SHRUNK OH

I_l
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Fig. 3.— Intercepting Valve in Position of Simple Working.

Fie. ^-Intercepting Valve in Position for Compound Working. Schenectady Locomotive Works.

as he wishes the engine to run simple or compound. The engi-

neer uses this handle under the following conditions:

First, to start simple. Under ordinary conditions this is not

necessary, but if the maximum tractive power of the engine is to

start a heavy train, the engineer pulls the handle of the three-

way cock so as to admit pressure on the piston J. This will force

the piston J into the position show in Fig 3, which opens the sep-

arate exhaust valve and holds it open, As soon as the throttle is

opened, steam at boiler pressure enters the chamber Ea.uA forets

the intercepting valve against the seat F, as shown in Fig. 3.

Steam enters the high-pressure cylinder, and is exhausted through

the receiver pipe and separate exhaust valve to the atmosphere,

as shown in Fig. 3. Steam also enters the low-prtisure cylinder

frem chamber E. through the reducing valve and ports G, and is

exhausted in the usual way. The steam is prevented from reach

ing the low pressure cylinder at boiler pressure by going through

the. reducing valve. As will be seen from Fig. 3, the valve is

partly balanced by the cylinder open to the atmosphere, and the

boiler-pressure acting on the unbalanced area throws the valve to

the right. When the pressure en the right of the valve becomes
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Fig. 5.— Indicator Cards From Compound Mastodon Locomotives.

high enough it will throw the valve to the left, because it acts on
the wbolo area of the valve, and in so doing throttles the steam
to the proper pressure for the low-pressure cylinder.

Having started the train in this way. when the engineer wishes
to change the engine from running simple to running compound,
he pushes the handle of the three-way cock to its first position,

which relieves the pressure on the right of the piston J, and the
spring throws that piston to the right into the position shown in

Fig. 4, closing the separate exhaust valve. As soon as this valve
is closed the pressure in the receiver rises and presses the inter-

cepting valve to the left against the pressure in chamber E,which
only acts as an unbalanced area of the valve. The receiver pres-

sure holds the intercepting valve to the left, as shown In Fig. 4,

closing the ports G and opening a free passage from the high-
pressure cylinder to the low-pressure cylinder, and the engine
works compound.

It will be noticed that, while working compound, which is the
usual way of working the engine, the intercepting and reducing
valves are both held against ground joint seats which prevent
the leakage of steam that may have leaked past the packing
rings.

Now with the engine running compound, if the engineer
wishes to run the engine simple, because of a heavy grade, he
pulls the handle of the three-way cock the same as for starting
simple. This will opan first the by-pass valve K, and then the
separate exhaust valve, the by-pass valve relieving the pressure

more gradually than if the large valve was opened at once. As
soon as the separate exhaust valve is open the pressure in the

receiver drops, and the intercepting valve is forced against the

seat F by the pressuie in chamber E, and the engine runs simple

as before. When the grade is passed the engineer pushes the

handle of the three-way cock over and the engine begins to work
compound. To start the engine compound the separate exhaust

valve is left closed, as in Fig. 4, and when the throtlle is opened
the intercepting valve will be forced against the seat F by the

pressure in chamber E, as shown in Fig. 3. The low-pressure

cylinder will then take steam through the ports G, and the

high-pressure cylinder will exhaust into the receiver for a few

strokes of the engine. This will raise the pressure in the re-

ceiver and force the intercepting valve into the position shown
in Fig. 4, closing the ports G, and the engine will run compound.

The combination of the automatic intercepting valve with the

separate exhaust valve permits the engine to be changed from
simple to compound, and the reverse, very smoothly and with-

out danger of jerking the train, and in recent tests the engine

was changed from compound to simple and the reverse repeat-

edly, when operating at a maximum power, with the throttle re-

maining wide open.

When the first of these four engines were built it was given a

trial trip on the tracks of the New York Central road. Going out

of Schenectady there is a 60-foot grade to surmount, and in Fig.

5 we show a number of diagrams taken from the engine ou that
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Fit". 6.-Boiler for Compound Mastadon Locomotive.

grade,

panying

The data relating to the diagrams is given in the aocom-
table

:

DATA FOR INDICATOR DIAGRAMS GIVEN IN FIG. 5.
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The brief article on another page of this journal is illustrative of

the tendency to use higher carbon steels in forgings, plates and

other forms in which the material is employed in machine con-

struction and structural work generally. Undoubtedly this

movement is to be commended. In the earlier days of steel it

was considered unreliable and mysterious in its action, and one of

the greatest safeguards against sudden fractures was supposed to

be a low tensile strength and the accompanying great ductility.

It is now known that careful working from the moment the in-

got is cast until the product is finished is necessary to secure

sound material, and that this being obtained the chemical compo-

sition can be safely made such as to secure the desired tensile

strength for any given case. Engineers are also beginning to

understand that the methods of obtaining the elastic limit have in

the past been faulty and that in many cases the true elastic limit

is considerably less than the figures which have been used by

them in determining the strains to which the material will be

subjected. The belief is, therefore, growing that higher carbon

steels with their greater ultimate strength and higher elastic

limit are better for many classes of work than those soft steels

the elastic limit of which is so low that either the strains which

they are to endure must be smaller than is economical or the

danger of occasionally exceeding the elastic limit will become too

great. In other words, a good high carbon steel with a large

actual factor of safety Js better than a low carbon steel with a

smaller factor of s&SXjffV

The decision of the Arbitration Committee of the Master Car

Builders' Association in the case of the Rock Island agaiDst the

Lake Shore road, found elsewhere in this issue, is of more than

ordinary importance. The case is one of wrong repairs made on

a Reck Island car by a third road, and for which the Rock Island

held the Lake Shore responsible when the latter delivered the car

to it. The Rock Island held the opinion that, as a road was called

upon, under the rules, to give the same care (including inspection^

of foreign cars as of its own, such inspection is the only safeguard

against wrong repairs that have not been carded, and an

intermediate road failing to discover the wrong repairs should be

held responsible. The Arbitration Committee also held this view,

and so ruled. This ruling appears to be both wise and just, but

it nevertheless institutes an inspection that is not for safety alone,

and to that extent is in conflict with the spirit of the new inter-

change. On the other hand, it must not be forgotten that there

is a vast difference between "'inspection for protection.'" which

dealt with a thousand and one small matters that arose through

honest differences in the interpretations of the old rules, and an

inspection which, after safety, seeks only to guard against the

carelessness of those who make wrong repairs and do not card for

them.

A very strong argument in favor of a more exact determina-

tion of the elastic limit in testing steel is giveD by Mr. P. Kreuz-
pointer in recent issues of the Iron Age. Three definitions of the

teim elastic limit must be borne in mind, viz.. the load which

does not produce permanent set, the limit of proportionality of

stretch, and the visible limit at which a visible stretch takes place

without a noticeable increase of load, and which shows itself by

the drop of the beam of the testing machine. The difference be-

tween the visible elastic limit and the limit of proportionality is

of vital importance, for when the latter figure is exceeded in

service, it is apparent that the material is already undergoing

structural deterioration and must be relieved of strain or it will

ultimately fail. Tests are quoted to show that in 84,000 pounds steel

this limit of proportionality was as much as 0.900 pounds less

than the visible elastic limit. In another case it was 6,200 pounds.

In some tests of iron it was 1.500 pounds. Tests made by Profess-

or Bauschingeron 1-inch round iron showed an average difference

of 6,775 pounds per square inch, one piece rising to 8.780 pounds.

On Bessemer steel he found that with an average visible elastic lim-

it of 39,000 pounds the limit of proportionality was 4,980 pounds

less. This average is made even more significant if we look at the

individual tests, for we find the differences ranging all the way
from 1,300 to 12,400 pounds. Thus if we attempt to employ steel

with a visible limit of 40,000 pounds and its limit of proportion-

ality (though we may not know it) is only 28,000 pounds, it is

evident that the metal may be subjected to stresses too great and

these may be repeated so frequently as to give insufficient time

for elastic reaction. Under such circumstances failure iscertain.

At all events it is clear to every competent engineer that safety

lies only in definite knowledge, and such an indefinite figure as

the visible elastic limit, inaccurate in itself, and rendered more

inaccurate by the manner in which it is obtained, can never be

as safely used as a basis .for the determination of allowable

stresses as can the limit of proportionality. The subject is so im-

portant that it calls for much mere attention than it is receiv-

ing at present.

In a valuable paper on lead for locomotives read by Mr. C H.

Quereau before the Western Railway Club, in February, some
excellent reasons are given for abandoning the present practice

of setting valves with a given amount of lead in full gear, re-

gardless of the proportions of the valve gear or the steam distri-

bution at the average working cut-off. Probably there are al-

most as many differences in opinion to-day regarding valve set-

ting as in times past, and even among those who advocate re-

duced lead at the running cut-off several methods of accomplish-

ing the result are advocated. But the unanimity on the advan-

tages of reduced lead is significant. The different methods

consist in getting the reduced lead at the working cut-off either
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by (1) setting the valves in full gear with equal leads in front

and back motion. (2) with more in the front than in the back, or

(3) with less in the front than in the back motion. The author

states that "careful experiments with full size valve-gear models,

plotting the results enlarged eight times, shows that with

a given valve gear the steam distribution for 6-inch cut-off

is the same so long as the lead for that cut-off remains

the same, no matter in which way the full gear lead is set."

The different methods of setting do, however, affect the power at

intermediate points of cut-off, and the author is of the opinion

that " it is better to make the full gear lead for forward motion

either line and line or slightly negative. In my opinion it should

never be more than 1-16 inch positive for a plain valve or 1-32

inch positive for an Allen valve, and less than these amounts will

increase the power of the engine. When the proportions of the

valve gear are such as to allow the correct lead for the running

cut-off and at the same time secure a full gear lead not greater

than 1-16 inch positive or less than 1-16 inch negative for plain

valves, nor greater than 1-32 inch positive or less than 3-33 inch

negative for Allen valves, I would prefer to make the full gear

lead the same in both front and back gear. Except in rare cases

where the link radius is excessively long, the third method has

no special advantage, and is probably objectionable because it

reduces the port opening for cut-offs longer than 6 inches more
than is desirable. Where the radius of the links is less than

about 50 inches, and the engines do most of their work
in forward motion, the second method is probably the

best." The essence of the matter seems to be that if

one will set valves with the idea of getting the right lead at the

working cut-offs, a distinct advantage in smooth working, in-

creased power and even economy of coal will result; further-

more, that if this calls for negative lead, no harm will result; and
lastly, that any of the three methods of valve setting in full gear

may be found best under special conditions, but that the second

method is preferable for the average locomotive.

PIECE WORK PRICES.

In conversation recently with a prominent superintendent of

motive power the question of piece work came up, and he objected

strongly to the practice of some officials who before introducing

it in their shops send to other roads for their price lists. The offi-

cial refered to has no objectiou to making public the prices paid

in his shops, but he has found that often such prices are an incen-

tive to others to " go one better" regardless of the normal prices

of labor in the two places. This is wrong and if persisted in will

only bring piece work in bad repute. In deciding upon the prices

to be paid by the piece each shop must take into consideration the

prices for labor in the market from which it gets its supply. All

other things being equal the piece work price for planing a crosshead

should not be the same in a shop located where good machinists

get 30 cents per hour as in a shop where 22 cents per hour would
be a fair price. If they were the same, either the men would be

getting too much in one case or the company would be getting

too much in the other.

It is conceivable that the piece work prices in a locality where
labor is high may be more than the cost of similar work by the

day plan in communities where labor is cheap, but that has
nothing whatever to do with the fixing of just and equitable

prices in either place. Each case must be dealt with on its own
merits. Grant-d that a shop heretofore operated on the day plan

has been run economically, and that piece work is now contem-
plated, the prices should be so adjusted that the company and the

men will each profit by the change, and to about an equal degree.

When this has been done the men will be satisfied, and the com-
pany should be satisfied regardless of what somebody else pays for

similar work. Further economies will be achieved, but they will

come from the introduction of improved machinery and methods.
One shop which we have in mind has the excellent rule that when
the price for a certain piece of work has once been established to

the satisfaction of all concerned, the company will make no
change in it one way or the other, unless it changes the shape,

size or material of the piece, makes a capital outlay for improved

machinery or tools, or makes a radical change in its methods of

doing the work. Add to this a rule that all improvements in

methods and machinery originating with the men shall benefit the

latter to the exteDt of giving them a fair share of the resulting

profits, and it would appear as if the company had enlisted all its

forces in the interests of economy.

But to go back to the starting point, if somebody else's practice

and prices are used as a guide, see to it that due allowance is made

for the differences in machinery, in the labor market, and in all

that is necessary to consider in arriving at prices fair to the men

and the company.

ROLLER BEARINGS.

The present time appears to be marked by another period of

activity in the development of roller bearings for such trying

work as steam and street railway work. It is within the realms

of possibility that some day a successful roller bearing for that

work may be found, but we feel that many who have hopes in

this direction do not stop to fully consider the difficulties in the

way.

The advantages of roller bearings over present practice are sup-

posed to lie in the substitution of a rolling for a sliding contact,

with all the attendant benefits of reduced friction, and absence of

lubrication and wear. The theory is beautiful, but the construc-

tion of a practical bearing is another matter. Two almost insur-

mountable difficulties appear at once ; one is to keep the rolls

parallel to the journal so that the theoretical line of contact be

not reduced to a point, and the other is to so space apart the

various rolls as to prevent them from rubbing on each other. It

may be asserted, without fear of contradiction, that seldom has a

roller bearing been designed in which these requirements were

met without introducing sliding contacts somewhere in the

structure. Some bearings have been designed in which the main

rolls were spaced by secondary rolls which also had a rolling con-

tact on a fixed part of the box in which the main rolls revolved.

But it is evident that in such a design there is nothing to resist

any tendency of the rolls to get out'of parallelism with the journal.

In fact, they might all stand at an angle to the journal and be par-

allel to each other. Not only is it possible for them to get into this

position, but they actually get there, and then the end thrust of

each roll causes trouble (for such end thrust is generally resisted

by sliding contacts), and it is furthermore evident that the purely

rolling contact between the rolls is converted into a mixed sliding

and rolling contact, while the contacts on the journals are

mere points, not lines. Again, as the journal, rolls and box

wear (for they do wear), the general looseness of parts permits

the evils mentioned to increase rapidly. Then we have enough

grinding and cutting of parts to spoil all the fine friction records

which bearings furnish when new.

Other bearings have been designed in which the spacing of the

main rolls has been attempted with a view of also keeping them

parallel with the journal, In such cases the spacing mechanism

has usually been carried by what has been called a "cage," con-

sisting of two rings between which the main rolls run, and which

are riveted together by studs long enough to give the rolls some

end motion between the rings. The rolls are generally guided in

the straight path of duty by secondary rolls, which, in turn, are

held in line by an arrangement which involves sliding friction

among these parts. We once had some experience with a bear-

ing of this class, which made more than 100,000 miles under a

55,000-pound coach, and while the main rolls behaved in a cred-

itable manner when new, the secondary rolls wore rapidly. When
worn so much as to fail in their duty of guiding the main rolls,

the latter would seek devious ways, and act in toial disregard of

all the good things their owner had said about them. We have

known one-half an inch to be worn off the end of a roll 3f inches

in diameter, in a few hundred miles, and the other rolls in the

same box to be not far behind that record. These boxes were

supposed to run be without oil, for that was one of the economies

claimed for them, but the parts were always soaked in oil when
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first fitted up, and when end wear of the rolls appeared they were
invariably treated to a dose of graphite.

Any good mechanic who studies the requisites of a good roller

hearing will recognize the need of keeping the rolls absolutely in

line. To do this he will see that the main rolls will need to be
held either by rolls or balls. If rolls, then these in turn must be
kept in line by other rolls or balls, and so on indefinitely, if slid-

ing friction is to be avoided. Furthermore, adjustment for wear
must be provided, even if balls are used in place of secondary
rolls. Then, while the end thrust of the axle can be taken care of

independently of the rolls, the bodily lateral movement of the
latter must be prevented. After all this has been done, we
will have a device that rivals a clock in the accuracy of work-
manship, and in which there are many points where sliding

friction or imperfect adjustment will get in their insidious work.
What we have said against the practicability of roller bearings

is meant to apply only to heavy pressures and high speeds. Evi-
dently, under such conditions, all defects are exaggerated and
the greatest accuracy of alignment is- necessary. For many other
purposes roller bearings might be made a success. A roll made
out of square steel wound in helical form, brought out some years
ago, has a flexibility which ought to make it very satisfactory
for uses to which rollers are really adapted. When the align-
ment in the bearing is not perfect, either because of workmanship
or wear, the bearing of such a roll is not a mere point, but con-
tinues to be a line under all ordinary conditions, and the material
is well adapted to resist cutting and any tendency to excessive
wear.

COMPRESSED AIR AND ELECTRICITY.

At the June Convention of the Master Mechanics' Association,
a report is expected on the subject of motors for shops—steam,
air and electric. The practical abandonment of steam motors for
all purposes outside of the main power plant is so general that we
may expect the report to be largely devoted to compressed air and
electricity. It is an interesting subject and if the committee will
realize that there is a field for each of these types of motors and
will as far as possible define those fields, a valuable work will have
been accomplished. To an impartial mind, both compressed air
and electricity appear as valuable agents for the transmission ol
power. Both have the advantages of small loss in transmission
and of conductors at the temperature of the surrounding atmos-
phere and suitable for almost all places and positions. In the
storage of power compressed air appears to have an advantage
over its competitor. When, however, we come to utilize the
power transmitted we are at once confronted with the fact that
electricity can be used satisfactorily only where a rotary motion
is suitable to the work in hand, while the forte of compressed air
is not rotary but reciprocation motion. The relative values of
the two agents consequently depend not altogether upon
the methods or economy of generating and transmitting
the power by each, but somewhat upon the facility with which
each can be employed at the various points and to
the work for which the power was generated. Under these
circumstances it would appear almost axiomatic and entirely be-
yond dispute that each of these agents has its legitimate field.
At present there seems to be a disposition on the part of the ad-
vocates of each to urge the use of one to the exclusion of the
other, but we venture the prediction that in the near future large
shops will be equipped with both electricity and compressed air
for power purposes. Why not? This present hustling after com-
pressed air tools, much as it is to be commended, does not arise
from the fact that it is superior to all known agents for all pur-
poses, but because it is much cheaper than the manual labor it

replaces; in fact, the cases are legion where compressed air is
generated and used in a thoroughly wasteful fashion, and yet
saves much money when compared with former methods involv-
ing more manual labor. When we get far enough into the new
order of things to be more concerned in how much more we can
save than in the good work already done, the wasteful methods
of using air will not be tolerated, and where the use of electricity
is thefproper solution for individual cases, that agent will 6 urely

be employed. Then we will find electric generators and air com-
pressors both installed in the one plant, and each time it is de-

cided to employ power for certain operations formerly done by
hand, the agent more suitable for that particular case will be se-

lected. Such a course will not result in reducing the extent to

which compressed air is used, for the employment of both air

and electricity are bound to extend greatly as the result of the

ever pressing elemand for economy in shop operations.

RAILWAY ENGINEERING.

We publish elsewhere the courses and lectures in railway engi-

neering which Purdue University offers for the year beginning in

September, 1897. We call particular attention to it because in

our opinion it embodies the only practical method by which our

universities can meet the demand for a special technical training

for young men who intend to engage in the " railway profession;"

not that this excellent course thus outlined is wholly perfect, but

because it is based upon a right conception of how the technical

training mentioned shall be given, and because it represents the

best judgment of a university faculty that has done more in pro-

viding opportunities for railway technical education than any

other.

If ever some of the special courses suggested by several writers,

which apparently aim to give young men the general knowledge

required to fit them for positions of managers and presidents, are

undertaken we believe they will fail. Men are not fitted for posi-

tions of responsibility in that manner. On the contrary, almost

every man of high position has prepared for his present duties by

labors in one of the several departments he now controls. He
leaves his narrower field for a broader one, because in his

administration of the affairs of one department he has exhibited

an executive ability and a breadth of view that has enabled him
to make that department part of one harmonious whole. Specially

trained in one line of work, he has taken a comprehensive view

of railway operation as a whole and understands the sphere of

each department and its proper relation to the others. Able men
of that stamp can advance from the special work, whether that

be traffic, civil or mechanical engineering, or anything else, into

broader fields of usefulness, and that, too, without a general col-

legiate education for the "railway profession." In fact, we be-

lieve that courses such as Purdue has outlined, particularly if so

administered as to lead the student at each step to see the relation

of his own chosen calling to the other professions and to the great

commercial and industrial enterprises of the times, furnish the

best of educations to men destined to occupy advanced positions.

We are reminded of the case of a civil engineer of prominence

who, in middle life, found himself at the head of great railway

traffic interests, and who confided to an acquaintance his opinion

that he was then still following his profession. He found that

the training which made him successful as an engineer enabled

him to view other business problems from all sides, and that un-

derlying the honest administration of all great interests there

were the same general principles.

There is another consideration which must not be overlooked in

this connection. No university education, however complete,

will ever fit a man for the immediate control of great business

interests. He must have practical experience first. Where will

he get it? If his education has been along the line of railway

management only, will somebody entrust a great property to him
while he is getting the practical experience? Is he not more
likely to find lucrative employment within a reasonable time after

graduation if his education has been along the line of some of the

professions with an insight into what we will term administra-

tion? We have already stated in these columns our opinion that

if the great transportation interests of this country are as great a

factor in commercial, industrial and social life as most of us be-

lieve they are, we need not the educational courses on railways

that will appeal to the few, but rather such courses in every uni-

versity as will interest the many. We, therefore, welcome the

broader work of Purdue in railway engineering as a practical

example of this kind, and with the assurance that its excellent

record in^the past is a guarantee of the quality of its future work,
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A NEW RECORD-BREAKING STEAMSHIP.

At last the dimensions of the Great Eastern, noted chiefly as

being the largest steamship ever built, are to be exceeded by a

new trans-Atlantic steamer. The White.Star Line has arranged
with Harland & Wolff, of Belfast, for the construction of a
steamer 704 feet long, which, if this measurement is taken

on the water line, is 24 feet longer than the Great Eastern,

and about 65 feet longer than any of the large steamers now in

the passenger service on the Atlantic. The boat will be about 70

feet beam, and its gro6s tonnage will exceed 17,000. In another
respect the new steamer will claim distinction, and that is in tha

power of its engines. The Oceanic, as the boat is to be called,

will be propelled by three screws driven by three sets of engines

aggregating between 45,000 and 50,000 horse power. The greatest

power thus far placed in a steamer is the 30,000 horse power of the

latest Cunarders. The enormous increase of power in the new
boat is perhaps better realized if we stop to think that it is more
than double the power in many of the great boats that are capa-

ble of making 21 knots at sea. The development of this power
will entail an enormous coal consumption, estimated at 700 long

toos per day. This is at the rate of 1.5 pounds of coal per horse

power per hour for 45,000 horse power. The ship will have to carry

about 4,000 tons of coal when leaving port. It is said the boat is

to have a speed of 27 knots.

The steamship company do not claim this speed for the boat

however. They say that the attention will be given to the matter

of speed, but extreme speed will be subordinated to the comfort

and convenience of passengers of all classes ; and in her internal

arrangements the new vessel will be an enlarged reproduction of

the Teutonic and Majestic, except in so far as improvements may
have suggested themselves in the size and fittings of the rooms,

and which may be rendered practicable by the increased dimen-

sions of the ship herself. Upon this question of speed the com-
pany state that although a much higher sea speed than that now
contemplated is quite practicable from an engineering point of

view, it has been determined as far as possible to aim at a regular

Wednesday morning arrival, both in New York and in Liverpool,

making the Irish land and Queenstown by daylight, and enabling

passengers who may be traveling to places beyond the port of ar-

rival to proceed to and in the majority of cases reach their desti-

nations with comfort during the day. It is expected that the new
Oceanic will be launched in January, 1898. Her advent will be

regarded with interest. As illustrating her utility to the British

Government in case of war it may be stated that in the matter

of coal endurance her powers are to be most exceptional, inas-

much as after making liberal allowance for the weights of stores,

ammunition and troops, the boat will be able to steam 23,400

knots at 12 knots per hour, or practically round the world without

coaling. This great passenger and mail steamer going into ser-

vice in 1898, and the huge freight steamer Pennsylvania of the

North German Lloyd, which completed its maiden trip last month,

will hardly be exceeded in dimensions during this century so near

a close, and may therefore be considered as the greatest triumphs

in their respective classes of nineteenth century marine construc-

tion.

NOTES.

At the March meeting of the Central Railroad Club a report was
made in favor of piecework in railroad shops, including the work
of car repairs.

On the 14th of January, 1897, the Society of Civil Engineers

of France dedicated its new home in Paris, and in commemora-
tion of the event has published a neat illustrated pamphlet de-

scriptive of the building aud giving briefly the history of the

society since its organization in 1848.

Mr. Lucien Serraillier has compiled and Messrs. Whittaker &
Company, Paternoster Square, London, E. C, will shortly publish

a technical railway vocabulary, giving over 5,000 French, English

and American technical terms used in railway managemeut, con-

struction and working.^The book is destined for the use of engi-

neers, railway men, contractors, company directors, financiers,

lawyers, patent agents and inventors.

Government statistics show that during the fiscal year ending
June 30, 1896, there were exported from the United States 261

locomotives, 1 ,750 passenger and freight cars and 14,635 car wheels.

Of these, 34 locomotives went to countries on the North American
continent, nine to the West Indies, 116 to South America and the

remainder to countries beyond the seas; ef the cars, 1,461 went
to countries on this continent, 126 to the West Indies, 190 to

South America and the remainder to countries beyond the seas.

The adoption of the tonnage system for freight trains on the

Baltimore & Ohio Southwestern has resulted in quite a saving in

the cost of transportation. General Superintendent Rawn states

that locomotives, under this system, are pulling from two to

seven more loaded cars per train than ever before. A very simple

but comprehensive set of blanks has been furnished the Yard
Masters, and in making up the trains each locomotive is given
the number of tons which it has been demonstrated by experience

it is able to haul. This system has also resulted in fewer com-
plaints of locomotives being stalled with their trains on grades.

On the 18th of last month President Depevv, of the New York
Central road, had occasion to go from New York to Albany on a

special train to keep an appointment. He ordered the special at

11:40 a. m. and it started at 12:22. It consisted of an eight-

wheeled passenger engine, Mr. Depew's private car and one
coach. Once clear of the tunnel and bridge and curves of the

lower part of the road, the great race with time began. The 10

miles from Yonkers to Tarrytown were covered in nine minutes,

the 30 miles from Spuyten Duyvil to Peekskill were made in 32

minutes, the 45 miles from Poughkeepsie to Hudson were made
in 44 minutes, and from Hudson to Albany the 28* miles were
run in 29 minutes. The train arrived at Albany at 2:59, after a

run of 143 miles in 156 minutes and 9 seconds. The run was
made in four minutes less time than the schedule of the Empire
State Express.

Last month we briefly referred to the special run made on the

Chicago, Burlington & Quincy road from Chicago to Denver,

Feb. 15. Particulars were received just as we went to press last

month, from which it appears that the special was requested by

wire from Fort Wayne by Mr. H. J. May ban,who was traveling on
the Pennsylvania limited. The message was received at 8 a. m., but

no arrangements were made until Mr. Mayhan arrived at about

9:15 a. m. Only two engiues were in the roundhouse at the time,

and the one taken was a light 17 by 24 that had been doing duty
in suburban service. The train left at 10 o'clock, and without any
special arrangements began its long run of 1,025 miles. The train

men were instructed to make good time, but were given no record-

breaking instructions. A total of 21 station stops were made on
the run, consuming 64 minutes, besides 14 other stops made for

railroad crossings. The actual time for the entire distance was
18 hours and 53 minutes, or an average of 54.27 miles per hour:

deducting the station stops only, the running speed was 57.53

miles per hour. The single private car of which the train con-

sisted weighed 72,000 pounds.

Those who remember the machine for dressing car wheels that

was exhibited some five or six years ago in Chicago and was com-
monly spoken of as the Miltimore car-wheel dressing machine
will be interested in a recent paper before the Canadian Society

of Civil Engineers, in which several improvements on the machine
are described. The machine, as exhibited some years ago, em-
ployed two large steel disks, whose rims were turned to the re-

verse of the standard flange and tread gage of the Master Car
Builders' Association, and these were made to revolve at a very

high speed, 3,000 revolutions per minute. When brought in con-

tact with a pair of car wheels to be trued up, the latter being

made to revolve slowly in the machine, the metal was quickly re-

moved by friction and heat. One great trouble with the arrange-

ment was that it required about 200 horse-power to operate it.

From the paper alluded to, it appears that electricity has since
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been employed for locally heating the wheel while being dressed,

thus making it possible to reduce the power applied to the disks

to that necessary to remove the metal already heated. The total

power consumed has by this means been reduced somewhat, but

hardly enough to bring the machine within the range of com-
mercial success.

Within the past few days the Receivers of 'he Baltimore & Ohio
road have prepared a statement of expenditures from March 1

1896, to Feb. 1, 1897, for additions to the plant, equipment of the

road and betterments made thereon. From this statement it is

learned that a total of almost seven millions of dollars have br en
spent for locomotives, passenger and freight equipment, extraordi-

nary repairs to equipment and expenditures made by the Engineer-
ing Department in the way of improvements to the maintenance of

way, structures, terminals and the construction of new alignments
and miscellaneous improvements. Of this great sum nearly five

millions have been expended on rolling stock and about two
millions on permanent way. These figures do not include the
order for 58,000 tons of 85-pound steel rails recently ordered and
which will cost in the neighborhood of one million.

The experience of those using mechanical stokers appears to

furnish another instance of wherein the " doctors disagree." Ac-
cording to Power, the Steam Users' Association has been seeking
information on the subject. To the question ' Do stokers save
coal over hand firing?" one reply showed a loss in economy, rive

reported no saving, and six reported a saving. The balance could
not tell. One plant reported a large saving due to using a cheaper
grade of coal than could be fired by hand. In reply to the ques-
tion " Do stokers save labor over hind firing? "one found in-

creased cost in labor, three found no saving, and eight found a
saving. Three of the first four thought they could arrange to

make a saving if their plants were fully equipped. In reply to

the question " Do stokers save smoke over hand firing?" two soft

coal plants thought they did not, seven thought they did. As to

repairs, only five had had stokers in use over two years and of
these three replied that repairs were small or trifling; the other
two did not reply to the question on repairs. Five thought they
responded slower than hand firing to a call for steam; one equally
as quick and five quicker; three thought they needed more draft;

four the same, and one less draft than a hand-fired furnace; five

did not intend to increase their use of stokers or had already dis-

carded them, three were doubtful, while six intended to increase.

No plant was able or willing to say whether there had been any
net gain from their use of the stoker.

In a paper read before the American Society of Heating and
Ventilating Engineers, by Prof. J. H. Kinealy. on the determina-
tion of the volume of air passing through a register, the author
states that in determining the volume of air flowing through a
register per minute it is customary to determine the velocity in
feet per minute at the surface of the register by means of an
anemometer and then multiply this velocity by either the area of
the face of the register or some fractional part of this area. This
involves two separate and distinct problems, as follows: 1. The
determination of the velocity of the air by the anemometer. 2.

The determination of the fractional part of the area of the face of
the register by which the velocity should be multiplied. The
author then describes the several methods in which the anemorn-
eter is ordinarily employed for this work and proceeds to de-
scribe some tests made by himself on a register 13| by 21 } inches
in area, the opening through which aggregated 60 percent, of
the total area of the face of the register. Readings were taken
with the anemometer placed i inch above the register and moved
to various positions over its area; also readings were taken on
top of an airtight box 2 ft. high placed on the register and having
the same area as the register. As a result of these tests the author
finds that the fractional part of the area of the face of the regis-

ter by which the velocity should be multiplied to get the total
delivery of air from the register is about .80 for the particular
casein point, and from later tests on other registers he is inclined

to think that a good rule for all cases is to take one-half of one

plus the ratio of area of openings to total area of register as the

effective area. This will generally bring the factor between .80

and .85.

Of all of the lightships along our coast probably the South
Shoals lightship, off Nantucket, has the most dangerous and at

the same time the most important post. She has been torn from
her moorings many times. That a chain and anchor could be

made strong enough to hold any vessel against the winds and
seas is probable, but the trouble heretofore has been that the

great weight of such a chain teDds to drag a vessel"s head under

the seas, and, although the chain might hold, the vessel either

would be swamped or the unyielding nature of the chain would

cause the vessel to tear away at the fastenings on her. To ob-

viate this difficulty the Lighthouse Board has devised a new
mooring, which is to be tried for the South Shoal lightship. The
mooring chain is to be 200 fathoms long and of iron 1£ inches in

diameter. Instead, however, of having this great chain pass di-

rectly from the anchor to the ship, and so bear her down with its

weight, it will past first a big mooring buoy. This buoy will bear

up the weight of the chain, and in addition will contain a heavy

coiled steel spring, which will give and take with the strains

which the seas put UDon the vessel, and make the whole cable

elastic. Where the cable is made fast to the ship there will be

another spring rider which will have six feet play, adding to the

elastic nature of the mooring. The vessel will be provided, more-

over, with a 100-fathom hawser, 12 inches in circumference,

which her crew will bend on and over the end of the mooring
cable in very bad weather. It will take a pull of 85,000 pounds

to break this hawser. Riding at the end of the 300-fathom lines,

away from the mooring anchor, and with the elasticity of the

hempen hawser added to the spring arrangements already men-
tioned, it is believed a lightship will be able to weather all sorts

of storms without damage to herself and v. ithout breaking away
from her moorings.—New York Sun.

2'cvscmnLi

Mr. Murat Masterson has been elected Vice-President of the

Raleigh & Western Railway.

Mr. M. H. Dooly was on M irch 4 appointed Receiver of the

Gainesville, Jefferson & S mthern.

Gen. J. G. Mann is President of the Tennessee Midland Railwav
Company, vice J. C. Clark, resigned.

Gen. George J. Magee. President of the Fall Brook Railroad,

died at Nice, France, on March 11.

Mr. Thomas R. Brown, one of the Receivers of the old Seattle,

Lake Shore & Eastern, died on Feb. 2.

Mr. J. K. P. Hall has been elected Vit-p-President and Secretary

of the Buffalo, St. M:irCs & Southwestern.

Mr. S. A. Sheppard. Master Mechanic of the Carrabelle. Talla-

hassee & Georgia, died at Lanaik, Fla.. March 14.

Mr. D. Hickey has been appointed Division Master Mechanic
of the Union Pacific road, with headquarters at Evanston, Wyo.

Mr. H. D. Buaghardt has been appointed Purchasing Agent of

the Minnesota & Wisconsin Rdlway, with office at Spring Valley,

Wis.

Mr. C. B. McVay has been appointed Purchasing Agent of

the Toleda, St. Louis & Kansas City, with headquarters at To-

ledo, O.

Mr. C. A. Gould, President of the Gould Coupler Company,
sailed on the St. Paul. March 24. for a trip of several months in

Europe.

Robert Patterson has been appointed Master Mechanic of the

Florence & Cripple Creek Railroad with headquarters at Flor-

ence, Col.

Mr. G. A. Croft has been ch sen Vice-President and Contract-

ing Agent of the Wadley & Mount Vernon, with headquarters at

Atlanta, Ga.
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Mr. Nicholas Monsarrat, Vice-President of the Columbus,

Hocking Valley & Toledo, was on Feb. 25 appointed Receiver

of that road.

Mr. John Gill has been appointed Master Mechanic of the Illinois

Division of the Chicago, Rock Islaud & Pacific, with headquar-

ters at Chicago.

Mr. W. G. Taber. Master Mechanic of the Dunkirk, Allegheny

Valley & Pittsburgh, died suddenly at Dunkirk, N. Y., Feb. I
s

.

of heart disease. ^

Mr. B. F. Porter, Roadmaster of the Maricopa & Pluetiix and

Salt River Valley, will also have charge of shops and car repairs,

vice T. J. Morrison, resigned.

Mr. Darius Miller has been appointed Vice-President of the

Missouri, Kansas & Texas Railroad Company, in general charge

of the traffic departments.

Mr. E. B. Thompson, for some time past Mechanical Engineer

on the Chicago & Northwestern, has gone to the Northern

Paci6c in the same capacity.

Mr. F. H. McGee has been appointed Master Mechanic of the

Georgia & Alabama, with headquarters at Americus, Ga., vice

Mr. J. E. Worswick, resigned.

Mr. C. O. Johnson, who has had charge of all departments of

the Pacific Coast Railway at San Luis Obispo, Cal., with the title

of Superintendent, has resigned.

.Mr. Russell Harding has been appointed General Superin-

tendent of the Great Northern, with headquarters at St. Paul,

in place of Mr. J. M. Barr. resigned.

Mr. William Grierson has resigned the position of Master Car

Builder of the Dominion Atlantic Railway at Kentville, N. S.,

and has retired from railroad service.

Mr. Joseph Spragge has been appointed Master Mechanic on

the Atlantic Division of the Canadian Pacific Railway, with

headquarters at McAdam Junction, N. B.

Mr. W. A. Mills, General Manager of the Columbus. Hocking
Valley & Toleda, has been appointed Traffic Manager of that

road, and the office of General Manager is abolished.

Mr. James M. Barr has resigned as General Superintendent of

the Great Northern and accepted the position of Vice-President

of the Norfolk & Western, with headquarters at Roanoke, Va.

Mr. E. B. Gilbert, formerly on the Pittsburgh, Shenango &
Lake Erie, has been appointed Master Mechanic of the new Pitts-

burgh, Bessemer & Lake Erie Railroad, with office at Greenville,

Pa.

Mr. W. T. Gorrell. Assistant Master Car Builder of the Philadel-

phia & Reading, has been appointed Master Car Builder of that

road, with headquarters at Reading, Pa., to succeed Mr. J. H.
Rankin, promoted.

Mr. J. TJ. Jackson, President and General Manager of the

Augusta Southern, has been appointed Assistant to the General
Manager of the South Carolina & Georgia, which road has leased

the Augusta Southern.

Mr. F. M. Leader has resigned as Ceneral Manager of the

Bloomsburg & Sullivan, and the office is abolished. Mr. D. W.
Campbell has been appointed General Superintendent, with head-
quarters at Bloomsburg, Pa.

Mr. William Sinnott, who has been Division Master Mechanic
of the Baltimore & Ohio Railroad Company at Cumberland, has
been transferred to Philadelphia. Mr. Courtney, of Grafton, W.
Va., succeeds Mr. Sinnott at Cumberland.

Mr. W. G. Nevin, at present General Purchasing Agent of the

Atchison, Topeka & Santa Fe, will, it is understood, succeed the
late K. H. Wade as General Manager of the Southern California

Railway, with headquarters at Los Angeles, Cal.

Mr. James D. Livingston has resigned as Vice-Prjsident and
General Manager of the Lexington & Eastern, and Mr. A. W.

Barr has been appointed General Manager and Mr. George Cop-
laud Vice-President, with headquarters at Lexington, Ky.

At a meeting of the Trustees of the Schenectady Locomotive
Works, held March G, Mr. William D. Ellis was elected President,

in place of Edward Ellis, deceased ; Mr. Albert J. Pitkin, Vice-

President and General Manager ; and Mr. A. M. White, Superin-

tendent.

Mr. S. F. Parrott, recently General Manager of the Columbus
Southern, has been chosen Vice-President and General Manager
of the Gulf City Construction Company, which concern is build-

ing the Mobile, Jackson & Kansas City road. Headquarters,

Mobile, Ala.

Mr. C. M. Higgiuson, who about a year ago was made Assist-

ant to the President of the Atchison, Topeka & Santa Fe, has

accepted the positijn of Purchasing Agent for the system, lett

vacant by the appointment of Mr. W. G. Nevin as .General

Manager of the California lines of the company.

The offices of General Superintendent, Chief Engineer, Super-

intendent of Motive Power, General Road Master, and Superin-

tendent of Bridges and Buildings of the Alabama Great Southern
Railroad have been abolished, and the control of the departments
placed iu the hands of Superintendent Wickersham, who will, as

heretofore, report to Mr. Vaughan, Assistant General Superin-

tendent, at Chattanooga.

Mr. Kirtland H. Wade, General Manager of the Southern Cali-

fornia Railway, died suddenly at Los Angeles, Cal., March 11.

Mr. Wade entered railway work at the age of 14 years as a tele-

graph operator, and advanced until, in 1870, he was Master of

Trains of the Illinois Division of the Wabash. Later he became
Supeiintendent of the Ohio & Indiana Division. In 188! he went
to the C, B. & Q. R. R., but returned to the Wabash in 1883 as

Superintendent of Transportation. In November, 1889, he accepted

the general management of the Southern California.

Mr. Edward Ellis, President of the Schenectady Locomotive
Works, died at his home in Schenectady on the night of Feb. 27,

at the age of 53 years. The company of which he was President

was organized in 1848 as the Schenectady Locomotive Engine
Company. In 1850 the works were purchased by John Ellis, D.

D. Campbell and Simon Groot. The following year the Schenec-

tady Locomotive Works were incorporated, and by 1863 Mr. John
Ellis had acquired nearly all the stock. He was President until

his death, Oct. 4, 1864, and since then the position has been held

successively by three of his sons, Mr. Edward Ellis becoming
President in 1891.

Mr. Thomas Seabrook, who was for years prominent in the en-

gineering department of the Pennsylvania Railroad, died in Phil-

adelphia on Feb. 24, in his 80th year. His first service in the em-
ployment of the company was as an engineer in locating the line

through the western part of Pennsylvania. Later he was sta-

tioned at Gallitzin, in charge of construction work. In 1854 he
was appointed Assistant Superintendent of the Western Division

and in 1857 was appointed Resident Engineer in charge of the

road between Harrisburg and Pittsburgh. In 1859 he became
Chief Engineer of the Western Transportation Company, iu charge

of the survey and construction of lines west of Pittsburgh, now a

part of the Panhandle route. His last important railroad work
was the building of the eastern end of the West Shore Railroad.

The passenger department of the Mobile & Ohio Railroad re-

cently sent out something unique in the way of railway advertis-

ing flyers or bills. It is a deep-blue banner or hanger about three

inches wide and 20 inches long, and in red and white letters con-

veys the information that three premiums for fruits, grains and
grasses, given at expositions, are positive proof of the richness of

the lands along the line of the M. & O. R. R. A list follows of

the cheap excursions which the road will give to the lands still

for sale, which aggregate 500,000 acres. Tne novelty of these

bills has caused such a demand for them that 350,000 have been

sent ont, and General Passenger Agent Mr. E. E. Posey says

the inquiries for them are more numerous than ever.
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The Friction of Piston Valves.

At the 1896 convention of the Master Mechanics' Association, a

committee reported on slide valves and gave the results of elab-

orate tests on the friction of slide valves, balanced and unbal-

anced. The Chicago, Burlington & Quincy Railroad has since

that lime applied the same apparatus to the piston valves of its

engine No. 498, with the result given in the accompanying table.

The methods employed were the same as those used by the com-

mittee, and the results are comparable to some extent. In look-

in°- up the figures given in the report alluded to we find that most

of them were conducted with a very low steam chest

pressure and this is one of the barriers to a comparison of

results. Probably no two persons would make the same

selections from the mass of figures on plain and bal-

anced slide valves given in the report for comparison

with the figures here given, but in order to give our readers an

It is interesting in this connection to note that the difficulties

encountered in times past by those who tried to use piston valves

appear to be overcome. The most serious of these troubles arose

from the earlier piston valves being altogether too small for the

work. At present the tendency to use piston valves for simple

locomotives using high steam pressures is quite marked and we
should not be surprised to see them quite generally introduced in

the near future.

A Seven-Foot Boring' and Turning Mill with a Slotting

Attachment.

We illustrate herewith an excellent and powerful tool built by

the Pond Machine Tool Company, Plainfield, N. J. It is a seven-

foot boring and turning mill, to which is fitted a slotting attach-

ment, thus giving the tool a wide range of utility.

The mill will take in work 85 inches in diameter and 48 inches

high. The face plate is 78

inches in diameter and has a

very wide bearing on the

bed, nearly equal to the di-

ameter of the plate, and is

mounted on a spindle having

large bearings adjustable for

wear, and with sufficient

length to avoid any possi-

bility of the face plate tipping

when the tools are taking

heavy cuts in their highest

position. The lower bearing

of the spindle is mounted on

a step resting on a wedge
which can be adjusted so as

to lift the plate off its bearing

on the bed when it is re-

quired to revolve at high

speed or moved by hand
when setting and fastening

idea of the relative frictions we have ventured to compile table work. This wedge is adjusted from alx,ve the floor, thus making

No. 2. It will be seen that the figures are somewhat erratic, but it convenient for the operator. The table has 10 changes of speed,

in general the percentage of power consumed by the piston valve ancj is driven by a cone of large diameter with wide steps for the

belt, and geared to an internal gear.

The tuol-slides, saddles and crossrail are all made very strong,

and are provided with large bearing surfaces. The tool-slides have

a traverse of 48 inches and are counterbalanced. Their large

TABLE NO
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Seven-Foot Boring and Turning Mill With Slotting Attachment.—Pond Machine Tool Company.

the cone on the pedestal when the slotting arrangement is in posi-

tion for work.

Excellent workmanship and substantial design, combined with

the greatest possible convenience to the operator, serve to make
this tool all that can be desired, and its special features give it a

wider range of usefulness than is ordinarily attained. It is placed

on the market by the well-known firm of Manning, Maxwell &
Moore, 111 and 113 Liberty street, New York City.

Lincoln's Car.

In an obscure corner of the yards of the Union Pacific car shops

in Omaha, in a delapitated and abandoned condition stands a-

truly historic relic known as the "Lincoln car." Its sides are

cracked and weather-beaten, and the glass in its windows and the

brass railings on its platforms are long ago gone. All the compart-

ments and sumptuous interior furnishings and decorations have

been removed, and it stands like a barren, decaying hulk of its

once proud self. From its former prominent association with Pre-

sident Lincoln, both during the later years of bis life and then after

his death, it would seem the car deserves a better fate than to rot

in neglect and obscurity. This car was built especially for Mr. Lin-

coln in the United States military car shops at Alexandria, Va.,

in 1864, by B. P. Lamason, Master Car Builder, and was certainly

one of the handsomest private railway coaches in its day. It was

used by the President repeatedly in his visits to the army of the

Potomac down in Virginia, and also to New York and Philadel-

phia.

The Lincoln car is 42 feet long by 8}-2
' feet wide, and during the

time Mr. Lincoln used it was divided into three compartments.

It was entered by a door which opened into a narrow passageway

extending the entire length of the car along one side.

From this passageway doors opened into each one of the three

private rooms. The room in one end of the car was considerably

larger than the others, and was furnished with a large sofa and re-

clining chairs, although somewhat inferior to those in the

large room. This larger compartment constituted President

Lincoln's office and study, and was where he entertained his

guests and transacted business with officials of the government

and generals of the army. The sofa is a combination affair and

was made of unusual length to accommodate the elongated form of

the President: It was used as a sofa or lounge during the day and

at night could be adjusted into a double bed.
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The car was considered in that day a triumph of the car builder's

art. The walls of each of the compartments were padded with

rich corded crimson silk upholstery, extending half way to the

ceiling, and the freize of the President's room was decorated

with painted panels of the coat of arms of the different State* of

the Union. The car was ironclad, armor being set in between the

inner and outer walls, rendering it bulletproof. This added con-

siderable to its weight, so much so that its buildets thought it

necessary tomouut it on four four wheeled trucks.

This famousold car will form the central figure of the transporta-

tion exhibit at the Trans-Mississippi and International Exposition

of 1898. at Omaha.

Planer Finishing Toole.

In a letter to the American Machinist Mr. Win. Pilton, of Ham-
ilton, O., describes a planer finishing tool as follows, the cut re-

ferred to being reproduced from the pages of our contemporary :

"The accompanying drawing will make clear to the reader this

finishing tool and its helical rolled chip of steel or wrought iron.

I first saw ir in use at the Niles Tool Works, and learned that it

was arrived at after several experiments made, a few years ago
by the planer foreman, who has received many inquiries for a

sketch. Its cutting action is perfect, as shown by chips

from heavy and light finishing cuts. It works well without the

Planer Finishing Tools.

aid of a lubricator or cutting solution, solving the problem of

finishing such difficult metals—usually very trying to a planer

hand.
" It may be well to add that at the same works they have these

tools for use on planer tables and similar large surfaces, having
a cutting face of three inches, giving a very wide finishing cut.

and a chip that rolls itself ' spirally' several turns. A sample gen-

erally finds its way to the tool chest as a curiosity and to give

support to the story. Those who have been accustomed to fine

machine feed finish have looked with surprise on the ± to a 2

crank-turn finish feed.

"Wide-face Mushet steel tools are used in reducing to size be-

tween the one roughing and the final finishing cut ; and for this

last a tool is used which has received almost the care of a razor
in its preparation for the work."

Association Scholarships.

The Secretary of the Master Mechanics' Association announces
that there will be two vacancies in the association scholarships at
the Stevens Institute of Technology, at the close of the present col-

lege year in June. Sons of members of the association who are
eligible for these scholarships, and who desire to attend the prelim-
inary examinations, should apply to the Secretary, and, if found
eligible, he will give a certificate to that effect for presentation to
the school authorities, which will entitle the candidate to attend
the preliminary examinations. These examinations will begin at
the Institute on June 4 and continue until June 10. When it is de-
sired, the school authorities will arrange for the examination of an
applicant at any of the large cities of the country, but in that case
the applicant must pay the Institute a fee of $10, to cover the addi-
tional cost of conducting the examination there.

The Progress in the Manufacture of Iron and Steel in

America and the Relation of the Engineer to It.*

BY JOHN FKITZ, BETHLEHEM, PA.

(Continued from page 62.)

The subject of hollow forging being one in which the mechanical
engineer is more or less interested, I will give a brief description of

the process, and how the ingot is prepared. Having already told

you that the metal is subjected to pressure while in a fluid condi-

tion. I will commence with a cold ingot. It is first examined
externally, and if there are no imperfections visible it is then put into

a powerful lathe, and after the proper discard is out off it is then
cut to the proper length, that being determined by the final weight
of the forging it is intended for. Next it goes to the boring mill,

and is bored out to a size corresponding to the diameter of the hole

in the finished forging. You now have the ingot lor such part as

you want) in the best possible shape for examination ; and this is

not all, for the center of the ingot is always the most undesirable

part of it, and the boring of the hole gets it out of the way entirely.

We now have it in the most desirable condition possible for the heat-

ing furnace, where it next goes, and it is in the heating that it is ex-

posed to its greatest danger, and where skill and the greatest pos-

sible care are required, and it must be charged in a cold furnace,

which should be a preheating furnace, and heated up slowly until

the beat reaches the center; it is then taken to the forge furnace,

and heated slowly and regularly (in order to prevent internal

strains), until it reaches the proper temperature for forging. The
higher the carbon the more care is required, especially in the first

heating, it being the crucial test and the time when the damage is

generally done; if once done, it cannot possibly be repaired. When
it is finally brought up to the proper heat it is taken to the press,

and a mandrel is put in, and the forging commenced, and this part

of the operation requires skill, sound judgment and great care to

see that it is worked at the proper heat, and in a manner that will

not produce any undue internal strains, and in irregular forg-

ings special car must be taken in shouldering down and in work-
ing up flanges or projections, in order to preveut "fins, ' or excres-

cences, from forming, that may unnoticed work into the body of

the forging. One of the great advantages of hollow forgings over

solid is that by boring out the center of the ingot the

metal is reduced to less than one-half the thickness

of the solid forging, and by using the press, the action being

slow, the ends of the forging are convex, showing that the force of

the press had reached the center of the metal, while the hammer
strikes a quick and sharp blow, affecting the outside of the metal
to a much Igreater extent than the inside or center, consequently

the end of the forging is concared. showing at once the superiority

of the press ovpt the hammer. There are other advantages in the

use of the press for forging purposes, but time will not permit a
proper description of them.

The first shafting made was in 1888. The tensile strength of the

steel was about 60.000 pounds, and elongation about 28 or 30 per

cent, in two inches. At that time but little attention was given to

the elastic limit or the contraction of area, which is now considered

important, especially the latter.

Test bars taken from a certain puddled bar reworked car axle

Taried between 44,000 and 45,000 pounds, the elastic limit between
18,000 and 28,000 pounds, the elongation between 21 and 27 per cent.,

the contraction of area between 40 and 48 percent.; compare this with

some results obtained in hollow-forged, oil-hardening, and annealed
ickel-steel shafting, the physical properties of which are: tensile

strength, 95,000 to 100,000 pounds ; elastic limit, 60,000 to

65,000 pounds; elengation, 20 to 25 per cent.; contraction of area, 55

to 60 per cent. It is safe to assume that in shafts of

any size a nickel-steel shaft as above would have three

times the elastic strength of a wrought-iron shaft, and
taking into consideration the fact of hollow forging with judicious

proportioning of inside and outside diameter, it would be possible

to make a nickel-steel shaft of one-quarter the weight of a wrought-

iron shaft and obtain the same elastic or working strength. The
greater contraction of area shown by the nickel steel proves it a

safer material against shock, as the greater the contraction the

greater will be the amount of local distortion that can take place

without rupture. This is clearly shown by the old but still reliable

bending test, which is always in proportion to the contraction of

area, and not to the elongation, as most commonly supposed. This

* From the President's address before the Amer. Soo. of Mech. Engineers.
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nickel-steel test is no fancy one gotton up for show, but was taken
from the forging, and was the test the work was actually accepted

on, and was taken from a prolongation of the forging of a shaft

17 inches diameter, with the hole 11 inches diameter. The shaft

which this test was taken from was specially treated by
oil-hardening and annealing. While I am fully aware that there

are many persons, and some of them high in authority, that doubt
the propriety of such treatment, yet when the work is in a proper

shape to receive the treatment, and it is made with intelligence

and care, my experience has fullv convinced me that this special

treatment produces the best possible results, and for many pur-

poses it is indispensable. Steel can be made higher in tensile

strength and elastic limit than the test referred to, but to some ex-

tent it will be at the expense of extension and contraction of area.

I have already said that it was not the object of this paper to

give any definite instructions as to the kind of steel to be used for

various purposes, yet a few remarks showing how very difficult it

would be to do so may prove both interesting and instructive.

Forgings are made from grades varying from .10 carbon to 1.00, ac-

cording to the purpose for which they are to be used.

The physical properties, as shown by test bars, will vary with

the carbon, the size of forging, the amount of work put upon it;

that is, two similar forgings made from different sized ingots

will give different results. The treatment after forging, such as

annealing, oil-hardening, etc., where varying temperatures produce
widely varying results, with all these conditions to be considered,

it is quite impossible to give definite figures unless the conditions

are well known. Take for instance two forgings of considerable

difference in size and shape, both of which must show about the

following properties :

Elastic Contraction
Tensile. limi". Elongation. of area.

90, 45,000 15 50*

One may require a steel of .30 carbon and the other .45 carbon.

These two steels, if rolled down to small bars, would show about
the following results

:

Elastic Contraction
Carbon. Tensile strength. limit. Elongation. of area.

30 85,000 50,000 22 5^ per cent.
45 95,000 60,000 18 50

Under ordinary conditions the elastic limit is about 50 per cent, of

the tensile strength. In order to increase this proportion special

treatment of the forging is resorted to. The elongation and con-

traction of area are also increased by treatment, especially the lat-

ter, so that with the elastic limit and contraction we have a safe

index as to the condition of the metal, and as these two properties

vary much less with the length and diameter of test bar, they are

more valuable in comparing results from varying sizes of test bar. As
the carbon in steal increases, the variation, due to work reduction,

becomes less, while that of annealing becomes greater. The varia-

tion obtained by treatment increases rapidly with increasing car

bon.

Steel .45 in carbon showing :

Elastic Contraction
Tensile Strength. Limit Elongation. of Area.

90.000 45,000 15 40*

By oil-tempering

:

96,000 55,000 18 50*

The above are about the best figures to be used in forging ordi-

nary work. If higher or lower strength is required, it may be

obtained by varying the carbon. If increased strength and elastic

limit are required, without sacrificing toughness, it may be obtained
by using nickel steel.

In conclusion, the modern practice of steel making has, in the

hands of the mechanical engineer, the metallurgist, and chemist,

wrought wonders in producing a material which in quantity,

physical qualities, and cheapness would have been regarded as

utterly impossible half a century ago, when steel rails, beams,
angles and plates were not thought of. The labors of the men of

iron and steel have so cheapened their products that to-day we are

enabled to use steel for the commonest purposes as well as for the

most expensive articles produced by the skill of the mechanic. No
article is too humble to be made of it, and no structure so grand and
important as to refuse its services ; it is demanded in the frying-

pan as well as in the vast bridges and viaducts, as well in the
housewife's needle as in the great leviathans that have made the
ocean but a span of less than a week ; thus we find steel asserting

its value through every walk of life, and extending to every clime,

linking lands in that bond which grows broader and stronger with
the years, till even now we can see, if but dimly, on the horizon the
promise of the linking of nations In the universal brotherhood of

mankind, and bringing the longed-for era of eternal peace.

Ruling of the Arbitration Committee—Responsibility of

Intermediate Roads Handling Cars Improperly Re-
paired, but Not Carded.

From the report of the decisions of the Arbitration Committee of

the Master Car Builders' Association rendered at meetings held

in December, 1896, and January, 1897, we publish Ca3e No. 394

which is important as fixing the responsibility of intermediate

roads handling foreign cars on which improper repairs have
been made, but not carded for. On Sept. 3, 1896, the Chicago,

Rock Island & Pacific Railway received its car 31,056 from
the Lake Shore & Miehigan Southern Railway in Chicago. At that

time the C, R. I. & P. inspector noted a wrong drawbar, two lug

castings .and wrong draft timbers. A demand was made on the

L. S. & M. S. inspector, and L. S. & M. S. card was isued on Oct.

6, calling for "one wrong malleable pocket drawbar 27 inches in

place of 24 inches long," and the inspector refused to give card for

the wrong draft timbers and wrong lug castings, claiming that

while the car was in the possession of the L. S. & M. S. Railway it

made no repairs to these items. The C, R. I. & P. Railway then
took the matter up on these facts, by correspondence with the

L. S. & M. S. Railway, and the latter argues that the new Rules of

Interchange clearly indicate in the preamble that car owners are

responsible for repairs of damage other than that caused by unfair

usage, and that where cars are damaged by unfair usage the com-

pany damaging the car must make proper repairs or card the car

covering such damage; it calls attention to the fact that Section

49 of Rule 3 states that a company making improper repairs is

solely responsible to the owners, with certain exceptions which are

named ; also, that Section 15, Rule 4, says that a company repair-

ing cars with wrong material and not In compliance with the Sec-

tions of Rule 4, shall be liable to the owners for the cost of chang-

ing to the requirements of the rule ; that Section 5 of Rule 5 states

that when the repairs have not been properly made the owners may
bill against the company making the wrong repairs for the cost of

changing the car to the requirements of Rule 4. It claims that the

rules thus clearly indicate that the settlement of responsibility for

wrong repairs is between the owners and the company making the

wrong repairs, and it does not find any reference, either direct or

indirect, in the rules to the effect that an intermediate company is

responsible for the wrosg repairs made by another company.

The C, R. I. & P. Railway Company claims that the L. S. & M.
S. Railway Company admitted responsibity by issuing card for the

wrong drawbar, as it is fair to assume that the wrong drawbar was
applied at the same time the two wrong-framed draft timbers and

the two foreign lug castings were applied ; that these items break

the combination and make it a case of rough handling ; it quotes

Rule 1 of the M. C. B. code, which says: "Each railway company
shall give to foreign cars while on its line the same care as to oiling,

packing and inspection that it gives to its own cars," and it argues

from this that the L. S. & M. S. Railway Company has not com-

plied with the rules, as if it had not damaged this car and made
wrong repairs it should have protected the C, R. I. & P. Railway

the same as it would have protected the L. S. & M. S. Railway in

the case a of L. S. & M. S. Railway car being offered home with

similar wrong repairs. It says that if this car was received on the

L. S. & M. S- Railway and Section 49 of Rule 3 had not been com.

plied with, it was the duty of the L. S. & M. S. Railway to protect

itself and thereby protect the owner; that if the intermediate line

handling the car last is not made responsible in some way there is

nothing to prevent foreign lines, after having damaged a car, from

sending it home and the owner being unable to place the responsi-

bility.

To this the Lake Shore replies that it received the car from the

Pennsylvania Railroad at Erie nine days prior to date of its de-

livery to the Rock Island and that no repairs were made to the car

while in its possession. That its reason for issuing the defect card

for wrong drawbar was to comply with Section 46 of Rule 3, which

makes the delivering road responsible for improperly fitting draw-

bars, and that the owners claimed it was three inches too long.

Failing to settle the matter, it is referred to the Arbitration

Committee, by mutual consent, for decision. The committee decided

as follows:

This question involves the responsibility of an intermediate rail-

road for wrong repairs which it did not make. Under the rules

which went into effect Sept. 1, 1896, Section 49 of Rule 3 states

that the company making wrong repairs is solely responsible to the

owners, with certain exceptions noted, but the rule also provides

that the company making the repairs shall apply a repair card, and,
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if improper repairs are made, accompany the repair card with a

defect card. The second paragraph of the preface says :
" Railroad

companies handling cars are responsible for damage done to any

car by unfair usage, derailment, accident, or improper repairs,

and they should make proper repairs at their own expense, or issue

defect card covering all such damage." The inference from Rule 1

and f on the last paragraph of Section 1, Rule 3, is that a car-

owner's interest is protected by intermediate lines giving such cars

the same attention and inspection that they would their own cars.

Where Section 49, Rule 3, says, " Solely responsible to the owners,' 7

it means that it is not responsible to anybody else for improper

repairs under the rules, but the rules do not say that if a railroad

company fails to comply with the provisions of the rules for locat-

ing responsibility, that the intermediate road may also escape

responsibility by simply stating that it did not make the repairs.

To escape responsibility it must see that either a repair card or a

defect card is carried, or must itself furnish a defect card for the

wrong repairs. Any other construction of the rules would be en-

couraging any kind of repairs to owner's cars and would be offer-

ing the strongest inducements to railroad companies to evade the

use of repair cards as well as defect cards, which form an essential

part of the rules and are expressly provided for in Rule 4, Section

16, and Rule 3, Section 1.

It is argued that a discussion was had at the last convention on

this very point, and that a motion to amend the last paragraph of

Section 1, Rule 3, by adding after the word " Responsible," the

words, " Or improper repairs covered by a repair card," was voted

down, and therefore it was evidently not the intention of the as-

sociation to demand responsibility in the way of inspection by

intermediate roads in such cases. This argument would stand in

this case if the car had carried a repair card, covering repairs to

these parts. The joint-evidence statement of the Rock Island and
Lake Shore roads as to the condition of the repairs would have
been sufficient to warrant collecting from the parties making the

repairs, who would be located through their cards. The Arbitra-

tion Committee has an intimation from the discussion above re-

ferred to as to what the association thought when a car having
wrong repairs carried a repair card, and no defect card, but

it has no intimation of what course the association would think

best if neither a repair card nor defect card is attached to the car,

except by inference from the rules themselves. The Arbitration

Committee cannot believe that the association contemplates ignor-

ing the rights of car owners in the way that would inevitably fol-

low should they rule that cars may be received by intermediate

railroads with evident wrong repairs and without being accom-
panied by a repair card or a defect card and not incur any responsi-

bility. Such a construction of the rules would quickly do away
with the use of both repair cards and defect cards.

In the opinion of the committee, the Chicago, Rock Island &
Pacific Railway Company was justified in demanding a card for the
wrong repairs found on its car at the time of inspection.

The Alteneder Lever Ruling- Pen.

Every draughtsman has experienced the annoyance and delay

incident to the alteration of the line-adjustment of a ruling pen
when it is being cleaned. The well-known firm of Theodore Alten-
eder & Sons, Philadelphia, makers of high-grade drawing instru-

ments, have recently

brought out an ingenious
pen in which that diffi-

culty is overcome. It is

^g shown in the accompany-
ing engraving. The pen
is made in one piece, with
the upper blade in the
form of a spring, the ac.

tion of which is such as

t ^"'. to constantly press the«=Mi»ii^»
points together. The ad-

justing-screw is fitted to the upper instead of the lower blade (as is

usual), and merely bears against the inner surface of the latter,

thus separating the points to obtain the desired width of line. A
lever having parallel arms is pivoted to the lower blade, and is

provided with a bar connecting the two arms and located between
the blades. When the lever is lifted, the bar raises the upper
blade and holds the points apart for cleaning. After the pen is

cleaned the lever is pushed down and the points assume their

former relation to each other, the adjusting screw having remained
untouched. Not only is the adjustment undisturbed, but the clean-

ing is easily and rapidly done. A five or five and one-half inch

lever pen with ebouy handle is listed at $2.50. They are also fur-

nished with aluminum or ivory handles if desired. The address of

the makers is 945 Ridge Avenue, Philadelphia, Pa.

Apparatus for the Combustion of Powdered Coal.

Some time ago we illustrated an apparatus for burning coal in

which the blast performed several functions besides that of actually

carrying the powdered fuel to the firebox. Herewith we reproduce

from our contemporary Engineering the engravings of the Ruhl
apparatus, the distinctive feature of which is that the conveying
and the feeding mechanism are combined, avoiding the need of

any further apparatus. Further, by providing for two worm con-

veyors acting in opposite directions, the storage chamber has been
dispensed with. The draft has to carry the dust through a short

distance only.

"The boiler which was fitted with this apparatus had a length of

8 meters (26 feet 3 inches), a diameter of 2 meters (6 feet 6 inches),

and a heating surface of 58.8 square meters (633 square feet). It

actuated two pulsometers supplying 6,000 and 7,000 liters (1,320 and
1,540 gallons) of water per minute for the fountains and cascades.

The iron chimney, close to the boiler-house, had a height of 20

meters (65 feet), and a diameter of 0.6 meter (2 feet).

The two furnaces, 700 millimeters (27.6 inches) in diameter, were
lined with firebrick over a length of 3 meters (10 feet). This space

forms the furnace chamber a (see Figs. 1 and 2 annexed); there is no
grate. The chamber is closed in front by a cast-iron frame 6 lined

with firebrick on the inside, and the door c. This door supports by
means of levers/(Fig. 3) an air shaft d of adjustable section; below
this are a series of smaller openings, also adjustable, through which
further air can be admitted; this latter air strikes against the block

h, and is heated, while h itself is cooled. The movable cover of the

air shaft d supports the shute A-
1 which opens just in front of the

furnace. The upper end of k 1 embraces the shute k, connected by
means of the slide I, which can be set by the crank m, with the con-

veyor trough o. Two worms n and n 1 are placed in this trough;

the second takes up the excess of fuel transported, and
carries it back to the starting point, where the fresh fuel is

being deposited. An elevator (Fig. 4), actuated together
with the worms by an electric motor, takes up the fuel

from a funnel shaped trough which feeds as much fuel as all the

furnaces connected with the stoking appliance would require at

maximum workiug. The height of the bridge separating the ele

vator shaft from the conveyor trough is such that this trough,

filled up to that height, would satisfy the maximum demand.
When not working at full power, or when one of the furnaces is

disconnected, the conveyor worm throws back into the elevator

shaft the excess of fuel over the normal charge which has been

previously fixed. There can hence be no overcharging the con
veyor trough, while a deficiency in fuel cannot arise either, as long

as the elevator trough is properly attended to.

" The worm keeps the fuel in constant motion. When the coal

slide whose projecting edges are scraped by the worm is open, the

fuel glides at a constant rate down the shutes k, k1 into the air

shaft d. The slide I is set by means of the crank m ; thus the feed

is regulated according to requirements. The letters c and e 1 mark
sight holes.

"In the space d the coal-dust and air mix. The velocity of the

air current, which is to carry the dust into the furnace and not

further, is regulated by meins of the levers/ which raise or lower

the cover of the shaft. The quantity of air required for complete

combustion is cintrolled by means of the damper.
" That this arrangement answers, and that only a slight amount

of ashes containing little unconsumed coal is carried beyond the

firebridge, is proved by the tests which were conducted at

the Royal Opera of Berlin during the winter of 1895-6. At
the end of the first three weeks, during which 19,900 kilo-

grams of coal-dust were burned, 330.5 kilograms of ashes, i. e., 1.63

per cent, of the material supplied, were found in the flues. At the

end of the second period of nine weeks, during tvhich 54,100 kilo-

grams of coal were burned, 650 kilograms, or 1.2 per cent., of

ashes were found. These ashes contained only 4.7 per cent, of coal.

It was further ascertained by the government inspectors that the

gases traveled through the flues with a velocity of 5 or 6 meters

(from 16 feet to 20 feet) per second, and that they left the flues at a

temperature of 375 degrees C. (527 degrees Fahr,).
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The Ruhl Apparatus for the Combustion of Powdered Coal.

" A little wood is lighted to start the boilers. As soon as this is

well in glow, the feed of coal-dust is commenced. The dust ignites

instantaneously, and the firebricks soon become hot enough to

maintain a brisk combustion. After an interruption of an hour or

an hour and a half, a little paper or cotton waste will suffice to re-

start the flame. At intervals of about six hours the cinders have

to be removed. For this purpose the coal-slide, the damper and
the air shaft have to be closed, when the lower shute k will clear

the upper shute k 1
. Tba firedoor c can now be opened. The residue

forming a liquid mobile slag, which cools quickly, tne mass must
at once be raked out, as otherwise it would coat the firebricks. The
operation does not require more time than with ordinary grates,

however.
" The double worm conveyor is not an indispensable part of this

apparatus. Where there are coal bunkers on both sides of large

boilers or other furnaces, as on board ship, one conveyor will suf-

fice both for the transport and the feed. This conveyor has then to

be supplied with a double gearing so as to act in either direction;

the fuel not used will be carried over to the other bunker. The
conveyors require about 0.01 horse-power per running meter. The
attendance is the simplest imaginable, and the parts are strong
enough to insure durability and reliable working.''

The economy is given as 22 per cent., but it is not clearly stated

whether this saving is in coal alone or includes the economy in

labor. Mr. A. Bossig, of Berlin, is introducing the apparatus.

The Trans-Mississippi and International Exposition of 1898.

We learn that the applications for space at the Trans-Mississippi

and International Exposition, to be held in Omaha next year, are
pouring into headquarters, and that already many excellent and in-

teresting exhibits are assured. Manager E. E. Bruce, of the depart-

ment of exhibits, announces special prizes, consisting of six gold

trophies, six silver cups and six gold medals, to competitors in

each of the following classes ; for the best display of an irrigation

system in operation: for the best electric light service in display;

for the best display illustrating the process of manufacture of beet

root sugar; for the best display of a manufacturing plant in opera-

tion ; as well as two more lots of similar prizes for other high-class

exhibits to be designated hereafter.

The Chicago & Northwestern Railway has just announced a sub-

scription of $30,000 to the stock of the Exposition. The Burlington

r^ad has subscribed S30,C00 ; the Rock Island and Union Pacific will

each subscribe $25,000; the Missouri Pacific $20,000, and the Mil

wauke $20,000. The total stock subscriptions now amount to

*438,480, and the promised subscriptions of the railways will raise

the total to $528,480. Z. T. Lindsey, manager of the department of

ways and means, expects to secure at least (1,000,000 in stock sub-

scriptions.

Congress has appropriated $200,000 to defray the expenses of a

national exhibit. The government will erect a great building for

its exhibit.

The State of Nebraska will appropriate $200,000. while Omaha
and Douglas County will vote bonds in the sum of $200,000 in aid of

the Exposition. California will appropriate $50,000. Iowa has ap-
propriated $10,000 and will increase the amount later. Appropria-
tion bills are pending in most of the legislatures in States and Ter-
ritories west of the Mississippi River.
The exposition site in the northern ^suburbs of Omaha embraces

ample area, is most accessible and in every way adapted for the
purpose. The Board of Managers passed a resolution providing for

the following nine buildings, which will constitute the nucleus
around which the smaller buildings will be assembled :

Building No. 1, Agriculture, Horticulture and Forestry; No 2.

Mines and Mining; No. 3, Manufactures and Liberal Arts; No. 4,

Fine Arts; No. 5, Electricity and Machinery; No. 6, Auditorium;
No. 7, the Nebraska Building; No. 8, Grand Army of the Republic
Building; No. 9, the Silver Palace.
The Exposition will open June 1 and close November 1, 1898.
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The Great Siberian Railroad and the Present State of its

Construction.

(Special Correspondence to the American Engineer. Car Builder and
Railroad Journal.}

According to the preliminary plan of construction of the great

Siberian Railroad, outlined by the late Emperor Alexander III. in

his rescript addressed in May, 1891, to the Czarewitcb, this line was

designed as a continuous trans-Siberian railroad.

This line, beginning at Chelabimk, near the boundary between

European and Asiatic Russia, and ending in Vladivostok on the

Pacific Ocean, and, together with the system of Russian railroads,

destined for connecting the Baltic Sea with the Pacific, was for the

sake of facility of construction divided into the following separate

lines :

Miles.
The Western Siberian Railroad 885

The Central Siberian Railroad 1,149

The Baikal loop line 195

The Transbaikal Railroad 689

The Amour Rai Iroad 1,111

The North Oussouri Railroad 227

The South Oussouri Railroad --. 252

So that the total length of the railroad in Asiatic Russia was de-

signed to be 4,507 miles, and the total distance from St. Pelersburg

to Vladivostok, or from Baltic Sea to Pacific, was estimated at 6,232

miles.

The surveys for the Central Siberian, the South Oussouri and the

Transbaikal line were made in the years 1887-88, and for the

Western Siberian Railroad only in 1891. The surveys of the North

Oussouri Railroad were made in 1894, and the construction of the

South Oussouri Railroad and the surveys of the Amour Railroad

were made only in 1894-95.

The construction of the Great Siberian Railroad has commenced
on the South Oussouri line, the beginning of construction being in-

augurated by the Czarowitz (now Emperor Nicolas II.) in May, 1891.

Then the construction of Western Siberian Railroad began in 1892;

that of Central Siberian in 1893 and that of North Oussouri and of

Transbaikal in 1894. The Loop Baikal line and the Amour Rail

road are not yet commenced, and probably will not be constructed ;

for instead of the Loop Baikal line a steam ferry through Baikal

Lake is designed; aud instead of the Amour Railroad— the connec-

tion of Transbaikal Railroad with the Pacific will be granted by

means of the Eastern China Railroad.

The present state of the different divisions of the Great Siberian

Railroads will be explained in the following :

THE WESTERN SIBERIAN RAILROAD.

The Western Siberian Railroad, from Chelabinsk to Obi River, is

886 miles long: it has a branch from Chelabinsk to Ekaterinbourg
(making a connection with the Oural Railroad) 148 miles long.

For the purposes of construction this line was divided in two sec-

tions: the first from Chelabinsk to Omsk (on Irtysh River) and the
second section from Omsk to Obi River. The first section was be-

gun in 1892, and the rails were laid in 1893 and 1894. The second
section was begun in 1893. and the rails were laid in 1895. In order

to meet the wants of the local population the traffic was opened be-

fore the finishing of the line; on the first section (Chelabinsk Omsk)
in September, 1894, and on the second section (Omsk-Obi River) in

October, 1895.

In October of 1896, a commission appointed by the Minister of

Way-of-Communications inspected the Western Siberian Railroad,

and decided that it would be opened for regular passenger and
freight traffic in that month October, 1896.

The construction of the Chelabinsk-Ekaterinbourg branch began
in August, 1894, and the track laying was ended in November, 1895,

and in December the railroad was ready for provisory traffic.

The total cost of the Western Siberian Railroad was estimated as
follows:

The flrat section, from Chelabinsk to Omsk $13,412,000
The second sectiOD, from Omsk to Obi River 10,27\000

Total cost with rails and rolling stock $?3 685 000
Viz., $26,730 per mile.

The total copt without rolling stock was estimated $19,383,000
from which sum the Chief Engineer Das effected $231,250 of economy.

The cost of eonstruction of the Chelabinsk-Ekaterinbourg Branch
(148 miles) was estimate!, without rolling stock (to be furnished
by the Oural Railroad), $3,238,000, viz , $21,900 per mile, and this
sum has sufficed for the finishing of the branch.

The construction of the Western Siberian Railroad was com-
pleted in October, 1896, with the exception of the bridge through
Obi River and the central repairing works in Omsk, which con-
structions will be finished in the summer of 1897.

The construction of the Chelabinsk-Ekaterinbourg Branch was
finished in the end of 1896, and the operating of that line is trans.

mitted to the Oural Railroad, which in this way is connected with
the network of Russian railroads.

The Western Siberian Railroad is quite finished—that is, it is con-

structed according to the original design; but the early develop-

ment of the passenger and freight traffic has shown the necessity

of additional works, namely, the enlargement of many passenger

stations, the addition of houses for railroad employees, the addition

of sidings and freight sheds at stations with great freight traffic

and the increasing of the thickness of the ballast on 120 miles in

marshy grounds on the second section of the railroad. All this

additional work will be carried out under control of the operating

administration.

The Western Siberian Railroad has encountered many perplexi-

ties in the matter of water supply and the supply of fuel, and the

satisfactory solution of these questions has presented many diffi-

culties.

The country crossed by the line of the Western Siberian Railroad

(nearly following the circle of 55 degrees north latitude) consists of

two great plateaux—the Ishim plateau (steppe) and the Baraba
plateau (steppe). The surface is level, and has only small

local depressions of ground, forming the lakes, very often filled

with salt water. On the whole space between Chelabinsk

and Kainsk the line only crosses three great rivers, Tobol,

lshym and Irtysh; on the section Kainsk-Obi River, only the

secondary rivers (Karhat, Chulin, Chik) are met. Between
Chelabinsk and Irtysh River, and especially between the rivers

lshym and Irtysh, the line is located over salt grounds with

many salt lakes. Between the rivers Irtysh and Obi in the Baraba-

steppe the salt ground is met only in neighorhood of Kainsk,where
the northern region is covered with marshes and salt lakes.

In consequence of scarcity of flowing waters, and the unavaila-

bility of salt water furnished by the greatest part of the lakes, the

water supply of railroad stations was not easy, and on many occa-

sions, the builder was obliged to seek the subground water, and
bore artesian wells.

Of the 32 water stations, eight water supplies have artesian

wells, the depth of which varies from 273 feet to 651 feet, and the

diameter from 4 inches to 12 inches.

All the artesian wells are of the non-flowing type and use the

sub-artesian water (at the depth of about 280 feet); for the deeper

boring in Karagugu to the depth of 910 feet has shown that though
the water from that depth rises to the surface of earth, it is too

hard and bitter and cannot be usei. The sub-artesian water sup-

plied by all the eight wells is still very bard and must be purified

by chemical means (addition of lime and soda). In addition to those

mentioned there were sunk in the latter part of 1896 five supple-

mentary water supplies midway between the original stations

which were found to be too far apart (more than 33 miles).

Notwithstanding this, having in view the scarcity of flowing

water and the insecurity of lakes, we can expect that in the near

future, with the development of traffic, the water supply of the

Western Siberian Railroad will be found unsatisfactory, and the

administration will be obliged to increase the number of artesian

wells. Another very difficult and important question was the sup-

ply of fuel. On the whole length of the Western Siberian Railroad

there are no forests, no collieries, no turf deposits, no oil pits. The
great coniferous forests begin only on the other side of the Obi

River, outside of the terminus of the line. All the fuel must be car-

ried from long distances.

The fuel used in the first years of the operating period will be

eoal for the first 240 miles (from Chelabinsk to Makushino) and wood
for the balance of the line. The coal will be supplied front the

Lunenetz colliery in the Oural Mountains at the price of $4 per ton

in Chelabinsk. This coal is of such quality that one ton of it is

equivalent to 170 cub'c feet of wood. This ratio was the basis for

calculations, which have shown that now wood is more economic
fuel than coal. There are great coal deposits on the left shore of

Irtysh river, not far from Omsk, but they are not yet explored,

and their availability is not proved.

The wood for the following 421 miles of the Western Siberian

Railroad, from Marksbino to Kainsk will be supplied in the great

forestry region, belonging to the state, on the right shore of Irtysh

River, and crossed by its tributaries Tora, Oui, Shish and Toui. The
area of this region is about ten million acres, and will give 10,000,000

cubic feet wood yearly. The distance of this forest region from
Omsk is about four hundred miles, and the wood will be carried by
means of a river fleet belonging to the administration of the rail-

road and consisting of two steamers and 12 barges.
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The last 187 miles of the line, from Kainsk to the Obi River, will

be supplied with wood prepared on the other side of Obi River, this

wood being cheaper than the coal from the Kuzoetzk colliery on

Tomi River.

Of course wood as fuel cannot be indefinitely used, and with

the development of traffic (which now presents only three trains

daily in each direction), the mineral fuel will be obligatory, and we
can hope that suitable collieries not far from line will be found.

We trust that the following general data, concerning the first

period of operating the Western Siberian Railroad will be of in-

terest.

From September, 1, 1894, to the 1st of July 1896. (22 months)
the traffic on the division Chelabinsk-Omsk is shown by following

figures:

Passengers I., II.. III. and IV. class 152,315 persons.
Settlers 189.606
Workmen and soldiers 33.U0O "
Exiles 2,258

In addition to the above is the luggage of passengers and settlers.

From October 1, 1895, to July 1, 1896 (9 months) the traffic on the

division Omsk-Obi River was:

Passengers I.. II., III. and IV. class 37,510 persons.
Settlers, wt.rknaen and soldiers 116.026 "
Exiles 1,405

From December 1, 1895, to July 1, 1876 (7 months) the traffic on the

Chelabinsk Ekaterinbourg branch was:

Passengers I., II., III. and IV. class 23,768 persons.
Settlera, workmen and soldiers.. .. 3,072 "
Exiles 2,409

The whole freight traffic on the Western Siberian Railroad and
its Ekaterinbourg branch was about 200,000 tons.

The total receipts for the transportation of passengers and
freights were $1,32-1,000, which will probably cover the working
expenses.

In conclusion, we should remember that the Western Siberian

Railroad, being located in a quite level country, has a very easy

profile of track. The ruling gradient in the eastward direction is

0.0074, in the westward direction 0.0069. The length of level track

is about 500 miles, or 56.5 per cent, of the whole. The percentage
of gradients in the eastward direction (from Chelabinsk to the Obi
River) is as follows: Less than 0.003, 11 per cent, of the whole; from
0.003 to 0.004, 2.7 percent.; from 0.005 to 0.0074, 6.7 per cent. The
percentage in the westward direction (from Obi River to Chela-

binsk) is: Less than 0.003, 13 per cent.; from 0.003 to 0.004, b per

cent., and from 0.005 to 0.O069, 7.7 per cent. The minimum radius of

curvature is 1,400 feet and the greater part of the line is straight,

the total length of curves making only 7>a per cent, of the whole.

[To be continued.)

The Gates Iron Works.

The Gates Iron Works, Chicago, several years ago initiated its

policy of gradually rebuilding its entire plant by the erection of

a building 78 feet by 325 feet, which is intended ultimately for

an erecting shop, but at present is occupied almost wholly as a

machine shop. It is a fine building for the purpose, having

plenty of light, and being well heated and ventilated. The offices

are in this building, occupying two floors at one end, and a gal-

lery along the north side. The drawing-room is also on this

gallery and the north exposure, with plenty of windows on that

side of the room, makes one of the pleasant est and best lighted

drawing-rooms we have seen.

Except for the gallery mentioned there is only the one floor

under this roof. It is served by a traveling crane, built by the

Morgan Engineering Company. The shop is heated by the Buf.

falo Forge Company's hot blast system. The power for the

machine shop is furnished by electric motors. Four motors are

so placed as to drive that many groups of tools, one motor driv-

ing the planers, another the lathes, a third the boring mills, etc.,

and the fourth furnishes power for the to sl-room. The dynamos
are in the engine-room, which is a separate building and supply

current for various purposes throughout the entire plant. For
night work, when a few tools only are operated in the machine
shop, the blower engine of the heating system is made to furnish

the power. It Ms in the shop and "so arranged as to be quickly

oonnected up.

In the course of a recent tour through the shops we noticed a

number of interesting things. The tool-room is well equipped
and is located under the gallery and directly beneath the drawing-
room. A two-story vault gives fireproof storage for the tool-

room and drawing-room. The second floor is used for the safe

keeping of valuable drawings, while the first floor is occupied by
gages and templets of various kinds. When one thinks of the

immense sums that are locked up in templets, gages and special

small tools required in a first class shop, the construction of a

vault for their safe keeping will appear as a most natural precau-

tion. And yet this is seldom doue; in fact we do not remember
to have seen it done before. The company figure that they have
more money invested in the contents of this vault than in any
space of the same siae anywhere about the plant.

We noticed an ingenious grinding attachment for a lathe,

which consisted of a small grinder driven by a diminutive electric

motor, the whole device being self-contained and mounted on
the cross-slide of the carriage. It can be quickly attached to any
lathe, and besides using it for miscellaneous grinding operations

it is employed for truing up all lathe centers and arbors.

The work done in this company's foundry is of a most interest-

ing character. Not only are many heavy castings of various

shapes turned out, but in their ore and rock crushers, rolls, etc.,

there is needed a very hard material. Manganese steel and other

special mixtures have been tried for crusher jaws, but more or

less difficulty has been found with them, and the company has

concluded that the best results can be obtained from chilled caat

iron. These crusher jaws must be so made that they can wear
five inches of metal from their faces before being discarded, and
consequently the depth of chill must be at least equal to that fig-

ure. We saw some castings that had been broken under the drop
and whose fracture showed a chill between five and six inches

deep. This result has not been obtained without much special in-

vestigation and study. A laboratory adjoins the main foundry,

room and in it is placed a small test cupola, wherespecial mixtures

are melted and the qualities of the resulting metals tested. The
company also has what it calls its gear mixture, used for gears

and castings that must stand equally hard usage, and one-inch

test bars cast from this metal must show a strength of 3,000

pounds when placed on supports 12 inches apart. They actually

average about 3,500 pounds, but they would be rejected if they

fell below 3,000 pounds.

The foundry floor is served by a Yale & Towne traveling crane,

which is believed to be the first built by that concern. It has in

recent years b^en supplied with electric motors.

The Gates Iron Works has recently added to its line of prod-

ucts the Fischer engine, as already noted in the pages of this

journal. Several sizes of this engine were on the floor in a par-

tially completed state at the time of the writer's visit. The
engine business is not a new one to the company, as it has

for years built an engine of the Corliss type for parties who were

willing to pay for a high-grade engine. It is preparing to do a

large business with the Fischer engine.

The publishers of the Official Rii.way Equipment Register and

the Pocket List of Railroad Officials announce that increased

facilities having become necessary, the publication offices have

been removed from Pearl street to Room 17, 24 Park place, New
York City.

The tests made with liquid fuel on the Russian torpedo-boat

Viborg during October, 1896, proved so satisfactory and showed

such ad vantages that all torpedo-boats having locomotive boilers are

to be fitted to burn masut as well as coal. The torpedo-boats hav-

ing water-tube boilers will not be so fitted until tests have been

made on the six boats now building, and which are to have Du
Temple boilers fitted for liquid fuel. Part of the present coal

bunkers will be arranged into compartments which will have a

capacity of 3.25 toms of masut. The trials on the Viborg showed

that it was very important to give special attention to the first

filtration of the masut.—Journal of Amer. Soc. Naval Eng.
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The Barnes' Feed-Water Heater for Locomotives.

In the accompanying illustrations we show the construction of

a feed-water heater designed by Mr. J. Barnes, Superintendent of

Motive Power of the Wabash Railroad, and used by him on the

locomotives under his charge. It is, in brief, a method of utiliz-

ing the exhaust steam from the air-brake pump for heating the

water in the tank. The amount of steam used by a pump is con-

considerable, and it appears from actual experience that the heat

recovered by turning that steam into the tank is sufficient to

make the water as hot as the injector can work it. In writing to

us about it Mr. Barnes says :

"The feed-water heating arrangement is very simple: it con-

sists of a three way valve in front of the pump, a lever controlling

the direction of the exhaust, putting it into the stack or into the

tank, a l^-inch pipe running in both directions from the valve to

stack and from valve back into tank through the separator, and

steam hose and connection as shown by print. The purpose of

the separator shown is to catch any oils or other foreign matter

which would otherwise be carried into the boiler through the

feed water. It can be readily blown out two or three times atrip,

as occasion may require. The use of this device is merely pre-

£

-
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The Pyle-National Electric Headlight.

The manufacture of electric headlights must, in even a greater

degree than the makers of other first-class machinery, combine in

their apparatus, simplicity, reliability, efficiency and the minimum
of bulk, cost and maintenance. Many railroad officers are in

javor of electric headlights, but are looking for a simple and less

expensive mechanism than has vet been offered them.

The improved electric headlight patented by Mr. Geo. C. Pyle,

and placed on the market by the Pyle-National Electric Headlight

Company, of Chicago, presents these desirable features to a greater

degree than any headlight in the market. Its general appearance

and special features

are shown in the ac-

companying engrav-

ings, in which Fig. 1 is

a section through the

dynamo and motor,

Fig. 2 is an exterior

view, Figs. Sand 4 are

views with parts of

the casings removed,
and Fig. 5 is a view
of the lamp. The
current-generating
apparatus consists of

a compound steam
turbine and adynamo
mounted on the same
shaft, and occupying a

space only 26 inches by

18 inches wide. This

is mounted on the

smokebox between
the headlight and the

stack, the space re-

quired being 19 inches.

The turbine is an in-

teresting piece of
mechanism. It con-

sists of a casing in two
parts, A and B, Fig. 1,

within which is the

disk C, mounted on a

shaft I,1
,- inches in di-

ameter. The steam is

admitted at D, and by means of four ports passes to the buckets E.

The disk has five series of buckets, E, F, G, H and /, against which
the steam acts before it is exhausted. The shape of these buckets was
determined after careful experiment, and as a result the two outer

series, Band F, are curved, while the others are straight and are

set at an angle of 45 degrees. The clearance between the buckets

and the fixed deflectors is ,S of an inch. The steam after leaving the

last bucket escapes through an exhaust pipe attached either at J
or y, and leading into the stack or the smokebox, as desired. The
governor is simple and ingenious, and is said to be very effective. It

consists of a thin ring, K, adapted by a lateral movement to throttle

the steam at the openings by which it enters the buckets E. The
ring is held in position by four flat springs M (seen in Figs. 1 and 3(,

whose tension is adjusted by screws. The ring is also acted upon
by four small weights, L, so placed that their centrifugal force acts

in opposition to the springs. When running at noimal speed the

balance between the weights and springs keeps the ring in a posi-

tion to give the required steam admission, and if the speed begins

to change the force of the springs or the weights shifts the ring to

Section Through Turbine and Dynamo.

meet the conditions and keep the speed within close limits. The
normal speed is 1,900 revolutions and the regulation is within 25

revolutions between full load and no load.

The steam pressure employed is about 35 pounds under the boiler

pressure and a Ji-inch pipe furnished the supply. The exhaust pipe

is \ x
/i inches in diameter. The combined area of the four steam

ports is less than the area of a \i-inch pipe.

Fie. 2. -The Pvle-National Electric Headlio-ht. Fie. 3.—Headlight With Casing Removed From Turbine.



144 AMERICAN ENGINEER, CAR BUILDER

Fig. 4.—Headlight W ith Casing Removed From Dynamo.

The djnamo is very compact. The frame is of wrought iron and

the armature is of the Gramme type with 240 turns of wire; there

are 40 sections to the commutator. The brush holders are fixed ani

one brush is of pure graphite, while the other is a regular carbon

brush. They can be removed without changing the tension of the

springs. The dynamo generates a current of 25 amperes at 30 volts

when running at 1,900 revolutions. As 450 watts aregenerally con.

sidered sufficient for a 2,000 candle-power lamp, it is evident that

this dynamo will furnish between 3,000 and 4,000 candle-power at

the lamp.

The weight of the armature, shaft and turbine disk is only 41

pounds, and the total weight of the turbine and dynamo is only 250

pounds as compared with 780 pounds in the old types of electric

Fig. 5.—Lamp for Pyle-National Headlight.

headlights. The bearings are of bronze and the lubrication is as

near perfect as is attainable.

The arc lamp is shown in Fig. 5. The lower carbon is held by a

spring against a stop so that its upper end is always in the same
position. The upper carbon passes through a ring, the hole in

which is slightly larger than the carbon. When the ring is hori-

zontal the carbon can slip through it, but if tipped slightly it holds

the carbon. The movements of the ring are controlled by a wire

attached to a lever actuated in one direction by a spring and in the

opposite direction by a solenoid in the lamp circuit. When the

dynamo is first started the spring keeps the carbons in contact, but

as the current increases the solenoid acts to separate them and es

tablish the arc. The mechanism is designed to use up almost the

entire leDgth of the carbons and one set of them will last about

eight hours. The cost for carbons is under two-tenths of a eent

per hour.

The improved light has been in use for over a year on the Wil-

mington & Northern, the Plant system, the Vandalia and the

Big Four roads, and on the Chesapeake & Ohio since November,

1896. The light has proved to be very steady and satisfactory in

every respect. The cost of maintenance has been reduced to a re-

markably low figure, and the first cost is only about one-half the

price at which the earlier headlights were quoted. Mr. Royal C.

Vilas is President of the company; Mr. G. C. Pyle, Electrician,

and Mr. Mark A. Ross, Sales Agent. The offices of the company
are in theMonadnock Block, Chicago, 111.

The Symington Dust Guard.

Mr. T. H. Symington, M. E-, Assistant Superintendent of the Rich-

mond Locomotive Works, has had in service for some time past a

The Symington Dust Guard.

dustguard of his own invention,'and for which excellent results are

claimed. We show the dust guard in the accompanying illustra-

tions. It consists of a piece of ,Vinch iron, backed by a similarly

shaped piece of felt. A ring of flexible vulcanized fiber is pressed

against the plate by a spiral spring of ^'-inch steel wire, which spring

The Svmincton Dust Guard.
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also presses against the rear wall of the dust guard slot or poeket in

the journal box. This pressure holds the felt against the surface of

the front wall of the pocket. Joints are thus maintained between
the plate and the box, and between the ring and the plate.

The spring pressing on the beveled side of the fiber ring produces

a slight but constant pressure tending to close the ring on the axle,

thus giving a tight joint all around the axle. A length of 2 inches

is cut out of the ring on top of the axle, allowing it to close about %,

of an inch as it wears. Where the opening in the ring occurs, the

plate rests lightly on the axle and completes the joint. The spring

is prevented from turning in the dust guard pocket by having its

outer coil made square. One end of the spring is bent down be-

tween the ends of the fiber ring, thus preventing it from turning

and keening the opening in the ring at the top of the axle.

To apply the dustguard, the felt is first put in the slot; then

the iron plate, which is bored ^-inch larger than the axle. The
spring is then compressed in the hands, and with the ring pushed
into place through the top of the slot. A piece of wood or iron is

then put between the ends of the fiber ring holding it open ,Vinch

larger than the axle, and is pulled out through the top of the slot

after the box is put into place. The ring is then closed on the axle

by the spring. Roundhouse men have found it easier to apply than

the ordinary guard, because the hole is j^-inch larger than the axle,

when the box is being put in place.

After 18 months' continuous running, an axle having this

guard applied to it was carefully examined, and no mark could be

found where the plate or spring touched it, nor was there any ap-

preciable wear of the plate. The plate was worn ^-inch larger

than its original size. The brasses were carefully weighed before

and after the test. A saving of 46 percent, in wear of bearings was
shown with the Symington Guard over the ordinary guard on the

same truck. The saving of oil and protection against hot boxes

may be inferred. The price of the guard Is stated to be about 20

cents.

A Large Rand Compressor.

A recent issue of a Canadian paper contains an interesting dis-

patch from Rossland, B. C, regarding the christening and starting

up of a large Rand compressor recently installed in the Le Roi

mine at that place. The compressor will be known as the
" Senator " and will be used for running all the pumps and hoists

at the mine in addition to operating 40 drills. It is described as a

beautiful piece of mechanism in every detail of its construction and
is fitted with the latest type of mechanical air valves, automatic
governors, etc. It has the distinction of being one of the three

largest compressors in use in the great Northwest. The machine is

a Rand air compressor of the latest improved type with Corliss

compound condensing engine; size of steam cylinders 22 and
40 by 48 inches stroke; air cylinders, 23 and 34 by 48 inches stroke,

with intercooler.

The Rand Drill Company, 100 Broadway, New York, builders,

reports a steadily increasing demand for their compressors and
drills for mining purposes, and claim that they make the most
efficient, economical and durable machines for this class of work
on the market.

New Publications.

Power Distribution for Elejtric Railroads. By Louis Bell,
Ph. D. Street Railway Publishing Company, 26 Cortlandt street]
New York, 1897.

In this volume the author has endeavored to set forth the general

principles of the distribution of electrical energy to moving motors,

to describe the methods which experience has shown to be de-

sirable in such work, and to point out the way in which those prin-

ciples and methods can be co-ordinated in every-day practice. He
believes the apparatus employed is for the most part too mutable
to describe exhaustively, unless one is writing history, and hence
he gives little of such detail in this work. Some idea of the scope
of the work can be obtained from the titles of its chapters, which
are as follows: I, Fundamental Principles; II, The Return Cir-

cuit; III, Direct Feeding Systems; IV, Special Methods of Distri-

bution; V, Sub-stations; VI, Transmission of Power for Sub-sta-
tions; VII, Alternating Currents for Railway Work; VIII, Inter-

urban and Cross Country Work; IX, Fast and Heavy Railway
Service.

The book is most interestingly written and is up to date in every
respect. The chapter on inter-urban roads, while giving consider-
able attention to narrow gage and single rail lines, makes clear the
important part which eleetricity can take in the development of

localities by means of light and comparatively cheap lines of trans-

portation. The chapter on fast and heavy railway service does not
deal so much with electricity in general railway wort as it does to

the following three special cases: 1. Heavy local passenger traffic; 2,

high speed inter-urban traffic ; 3, elevated roads, tunnels and special

service. The general principles of such transportation and the
details pertaining to it are discussed. The power required, the
features of line construction and such data as is necessary to deter-

mine the cost in any given case are presented in a clear manner.
The author discusses a case of traffic at 100 miles per hour in which
the train resistance, air resistance and other factors in the problem
are given positive values with a freedom that a steam railroad man
would envy. The figures may be right, but no one in steam rail-

road practice is sure of it. On the whole, however, the subjects

are treated in a manner beyond criticism.

Trade Catalogues.

[In 1891 the Master Car-Builders' Association, for convenience in the
filing and preservation of pamphlets, catalogues, specifications, etc.,
adopted a number of standard sizes. These are given here in order that
the size of the publications of this kind, which are noticed under this
head, may be compared with the standards, and it may be known whether
they conform thereto.
It seems very desirable that all trade catalogues published should con-

form to the standard sizes adopted by the Master Car-Builders' Association,
and therefore in noticing catalogues hereafter it will be stated in brackets
whether they are or are not of one of the standard sizes.]

Automatic Hoisting and Conveying Appliances. Brown
Hoisting and Conveying Machine Company, Cleveland, O. 76
pages, o% by 10>£. (Not standard size.)

This company designs and manufactures special machinery of all

kinds for handling materials in large engineering undertakings
and manufacturing processes, and ore, coal, etc., from vessels,

docks and mines. The company is the sole proprietor of the patents
on the mechanical devices invented by Mr. Alexander E. Brown,
C. E., the Vice-President and General Manager, and also of the
patents on cranes formerly controlled by the Yale & Towne Manu-
facturing Company, of Stamford, Conn., whose entire crane busi-

ness was purchased by the company in December, 1804, and added
to their crane department. This catalogue is issued from the com-
pany's Western office, in Chicago, and illustrates such a variety of

machinery that it is difficult to give it an adequate mention in a
notice of this kind. Almost every large installation of hoisting

and conveying machinery has been adapted to meet special con-

ditions and consequently differs more or less from all other plants.

It is in meeting the requirements of each situation that the enter-

prise and engineering ability of this firm has gained such a
marked recognition everywhere.
Most of the engravings, of which there are about 30, are full-page

illustrations of notable installations. The first of these is a movable
bridge tramway hoisting and conveying apparatus for coal and ore

on the C. & P. R. R. docks at Cleveland. Another is five-span cable

tramway apparatus on the N. Y., P & O. dock in the same city.

Cantilever cranes of various kinds are also illustrated, including

those used on the Chicago Drainage Canal, with arms extending

over 350 feet, and others used in ship yards, docks and in industrial

establishments. Bridge traveling cranes, movable bridge tram-

ways cable tramways, shed tramways, movable tramway sys-

tems for sewer construction, and traveling cranes of many kinds

are described and illustrated. A valuable feature of the book is that

it not only gives the dimensions and rated capacities of the various

plants, but in many cases gives the quantities of material actually

handled per day, week or month in actual service. The catalogue

will be found of interest and value by all who are concerned in the

economical handling of materials of any kind.

Refrigeration, and the Machinery to do it in the Most
Reliable and Economical Way.—Westinghouse, Church,
Kerr & Company, Engineers, New York, Pittsburg, Boston,
Philadelphia and Chicago. 24 pages, 6 inches by 9 inches.
(Standard size.)

This interesting pamphlet opens with a caution to " start right'

when getting a refrigerating plant. " A good compressor is the

main root of good refrigeration ; but it is only one root. Refriger-

ation, perhaps more than any other mechanical process, must be

good at each step to be profitable, and the machinery by which it

is handled must be as perfect as the results desired. A poor com-

pressor will spoil the best job ever put up, while a perfect com-

pressor is almost worthless when attached to improperly designed

or poorly constructed piping. The refrigerating plant as a whole

is a poor investment unless it is backed by reliable insulation to

keep the heat out of the places it has cooled.
" It is one thing to produce good refrigeration'and another to
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keep it. Suppose a box built without any doors had walls so per-

fectly insulated that no heat could get through them. If cooled

down to freezing it would stay there forever without further

refrigeration. No insulation is perfect, so some heat always works

through and the size of the refrigerating plant and the cost of

running it depends largely en how much heat gets in. You can't

have insulation too good. It saves money. Purchasers sometimes

wonder why refrigerating plants scatter through such a range of

price. The reason is that some contain only poor work and in-

ferior machinery, others are partly good, while some are strictly

first-class throughout. If refrigeration is worth doing at all, it is

worth doing in a substantial, efficient way, insuring a durable

plant and a money-saving service."

The requirements of a good ammonia gas compressor are then

outlined and the indepenient, self-contained compressor furnished

by this firm is described and illustrated. This compressor is usu-

ally belt-driven and the pin of the crank on the main shaft works
in a yoke to which two single-acting pistons are attached. There
are two cranks and four cylinders in the larger sizes and one crank
and two cylinders in the smaller ones. In their construction and
in the details of design they are as near perfect for the work re

quired as it is possible to make them.
The condenser advocated by this firm is one of their own design.

It is vertical, made in sections of about one ton capacity, and with
this unit any size can be built up. Each section is a row of pipes

with top and bottom headers. The water Hows in a thin film down
each pipe without spattering, and by the thinness of the film great
economy in water results, as some is vaporized, which action is

increased by the upward currents of air, making it in part an
evaporative and air condenser. This is of much importance where
the water supply is limited or expensive, as in cities. The con-
denser may be in or out of doors, usually the latter, where it occu-

pies room of no value, and in cool weather requires little or no
water.

Some space is given to the character of pipe and pipe fittings

necessary for good work. The fact that refrigerating is high-class

work from an engineering and scientific standpoint is also rightly

insisted upon. The pamphlet contains many full-page engravings
of excellent quality, showing clearly the principal features of a
number of interesting plants. The New York office of the company
is at 26 Cortlandt street.

Air-Compressors. The Ingersoll-Sergeant Drill Company, Have-
meyer Building, New York. 64 pages, 6 by 9 inches. (Standard
size.)

This neat catalogue is really the advance sheets of Catalogue No.
31, and is devoted entirely to air-compressors, if we except the few
pages at the back, on which air-receivers, tanks and reheaters are
illustrated. The compressors illustrated include almost every con-
ceivable type—straight-line, single, compound, duplex, half-duplex
and triple—and driven by steam, electricity, Pelton wheels, tur-

bines, belts or gears. The company has had an experience of over
25 years in the manufacture of compressors, and those years have
been years of great progress in the devoloment of this class of

machinery, to which this company has contributed its full share.
The excellence of their work may be judged by the engine friction
a3 ascertained by Professor Jacobus at the World's Fair, which was
found to be less than five per cent.

It would be impossible in the limits of our space to describe the
many designs of compressors illustrated in the catalogue. Those
who want to study them should send for copies for themselves.
We would mention particularly, however, the class "G" compressor,
which is quite extensively used in railroad shops. It is a duplex
machine, but is also furnished as a half duplex. It is possible,
also, to install the half duplex and purchase the other half when
the demand for air has increased sufficiently to require it. These
compressors have piston inlet air-cylinders, water jackets on both
barrel and heads of the air-cjlinders, and are provided with a
governor, an automatic pressure regulator and an unloading device
on the air cylinders.

The catalogu e is of value to all who are interested in air or gas
compression to any pressure and for any purpose whatever.

The Strength of Culvert Pipe.

The Blackmer & Post Pipe Company, of St. Louis, manufacturers
of culvert and sewer pipe, recently decided to test the external
pressure its large sizes of pipe would stand without breaking, and
believing that reliable information would be desirable in making
comparison of the merits of briek sewers and|pipe sewers, it selected
from the stock on our yard the following material: Two sections 24-

inch double strength culvert pipe; two sections 27-inch double

strength culvert pipe; two sections 30-inch double strength culvert

pipe; two sections 27-inch standard culvert pipe; one section 30-inch

standard culvert pipe. This material was sent to the works of the

Geo. J. Fritz Foundry and Machine Company, 2038 South Third

street, St. Louis, where each section of pipe was tested in the follow-

ing manner ; In making the tests blocks of wood were hollowed out

to fit as nearly as practicable the shape of the pipe, each block

covering a little less than one-fourth the circumference of the pipe.

The pipe was then placed in an hydraulic press, the power being

supplied by a hand pump, the pressure being registered on the gauge
as applied. Inasmuch as the blocks were of hard material, and it is

extremely difficult to make them conform exactly to the contour of

the pipe when pressure is applied, the results of the tests can hardly

be called a fair or full measure of the strength of the pipe, but the

resistance of the pipe as shown clearly proves its strength to be

more than sufficient for its legitimate use. Indeed, when the

pipe is properly laid, with its entire lower surface solidly bedded in

the ground, it would appear, in the light of the foregoing tests, that

the pipe could not be broken by the weight of earth above it, no
matter how deep the cut.

The actual results of the tests were as follows:
One section 24-inch double-strength culvert pipe, 2 inches thick,

broke at 27,610 pounds.
One section 24-inch double-strength culvert pipe, 2 inches thick,

broke at 28,715 pounds.
One section 27-inch double-strength culvert pipe, %% inches thick,

broke at 33.133 pounds.
One section 27-inch double-strength culvert pipe, 2,V inches thick,

broke at 32,763 pounds.
One section 30-inch double-strength culvert pipe, 2>/i inches thick,

broke at 27,987 pounds.
One section 30-inch double-strength culvert pipe, 25a inches thick,

broke at 24,297 pounds.
One sect on 27-inch Standard culvert pipe, 1\ inches thick, broke

at 23,986 pounds.
One section 27-inch Standard culvert pipe, 2>s inches thick, broke

at 22,530 pounds.
One section 30-inch Standard culvert pipe, i% inches thick, broke

at 27,875 pounds.

The F teel-Tired Wheel Company.

The Steel-Tired Wheel Company, which was incorporated in New
Jersey in January, with an authorized capital of $4,000,000, has pur-

chased the plants, materials and business of the Allen Paper Car-

wheel Company, the Boies Steel Wheel Company, the McKee,
Fuller and Company, the Page Car Wheel Company, the Ramapo
Wheel and Foundry Company, and the Washburn Wheel Company.
The Krupp wheel business, as represented by Messrs. T. Prosser

& Sons is independentof thenew company, asarealso the Standard
Steel Works and the Taylor Iron and Steel Company. The officers of
the new company are: President, J. E. French, formerly of the Paige
Car Wheel Company : First Vice-President, W. W. Snow, of the
Ramapo Wheel and Foundry Company: Second Vice-President, C.
H. Antes, formerly of the Allen Paper Car Wheel Company ; Gen-
eral Manager, W. W. Silverthorn, formerly of the Paige Company ;

Treasurer, J. C. Beach, formerly of the Allen Company ; Secretary,
W. W. Turlay, formerly of the National Car Wheel Company. The
Directors of the new company are the officers above, also H. M.
Boies, of the Boies Steel Wheel Company, and W. M. Barnum.

It is expected that the new company will be able to reduce the
prices of wheels to consumers, not so much through a reduction of
the cost of manufacture as in the saving of administrative ex-
penses and the cost of selling, which can be greatly reduced under
the new arrangement. The wheel works purchased by the com-
pany will continue to be operated. The offices of the company are
in the Boreel Building, 115 Broadway, New York.

Paint for Metal Surfaces.

The evidence is accumulating in favor of graphite paint as the

paint of the future for the protection of all exposed iron and metal

work. Professor Spennrath, Director of the Technical School of

Aix-la-Chapelle, lately won the $2,000 prize offered by the Society

for the Advancement of the Industrial Arts for the best essay on
Protective Paints. The prize was not won simply by theoretical
demonstrations, although the professor furnished scientific
reasons also, out by most carefully conducted practical experi-
ments with various pigments and oils, covering several years' time.
The results demonstrated that a properly made paint of graphite
and boiled linseed oil is the most suitable for protecting structural
iron work, roofs, etc., exposed to the destructive agencies of heat,
cold, storms, etc. Running parallel with these results are the
facts demonstrated by those who have used Dixon's Silica
Graphite Paint during the past 30 years. Roofs and iron work
properly painted with that paint have not required painting in 15

to 20 years. Those interested should investigate for themselves
the merits of this paint. The Jo3eph Dixon Crucible Co., of Jersey
City, N.J. , can furnish much information of a convincing char-
acter.
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EQUIPMENT AND MANUFACTURING NOTES.

The Pennsylvania Company is in the market for 200 cars.

The Pittsburgh & Lake Erie is asking bids on 1,000 cars.

The Vandalia is reported as being in the market for 150 freight

cars.

The St. Louis, Vandalia & Terre Haute is in the market for 17

cars.

The Rio Grande Western is receiving bids on 100 stock and 100

coal cars.

The Houston & Texas Central is said to be in the market for five

locomotives.

The Savannah, Florida & Western is receiving bids on a lot of

freight cars.

The Lake Shore & Michigan Southern is asking bids on five

switching engines.

The New Orleans & Southern Rail way will soon place an order

for two locomotives.

The Brooks Locomotive Works have received an order for 25 en-

gines from the Mexican Central.

The Ensign Manufacturing Company is said to have an order
from the Chesapeake & Ohio for 100 cars.

The Atchison, Topeka & Santa Fe is in the market for ten 10-wheel

locomotives. It will build 15 others in its own shops.

The Haskell & Barker Car Company has received the order from
the Chicago, Hammond & Western for 100 stock and 40 flat cars.

The order of the Pittsburgh, Bessemer & Lake Erie for steel cars

will, it is reported, be for 600.

The Schenectady Locomotive Works has received an order from
the C, C, C. St. & L. Road, for two eight-wheeled passenger
engines.

The Erie Railroad has contracted with the Rogers Locomotive
Company for 24 Wootten boilers, to be delivered at the rate of two
a month.

The Pennsylvania Railroad Company has ordered Pancoast ven-
tilators on the new passengers cars now being constructed at the

Altoona shops.

The Mexican Central Railroad has placed an order with the Michi-

gan Peninsular Car Company at Detroit for 325 box cars, 150 coal

cars and 75 stock cars.

J he Kansas City, Pittsburgh & Gulf has ordered '20 caboose cars,

with 28-foot bodies. It has placed an order for 400 box cars with the
Missouri Car & Foundry Company, of St. Louis.

The Pennsylvania Railroad will build at its Juniata shops 10

mogul freight engines, for use on the P., C, C. & St. L. It is stated

that 10 class L passenger locomotives will also be built.

The Manitou & Pike's Peak Railroad has received a new com-
pound engine from the Baldwin Locomotive Works. The engine
weighs 25 tons^and its cylinders are 10 and 15 by 22 inches.

The receivers of the Baltimore & Ohio have ordered from the
South Baltimore Car Works 260 coal cars, to be delivered in May.
They have also ordered 2,500 freight cars from the Pullman Works.

It is reported that in addition to the 10 engines ordered of Bald-
win Locomotive Works, the Kansas City, Pittsburgh &Gulf has
contracted with the Manchester Locomotive Works for eight more.

The Cold Blast Transportation Company, of Kansas City, Mo.,
has placed an order with the Wells & French Company, Chicago,
for 100 refrigerator cars, and wi.'l soon place an order for another
one hundred.

The Chicago & Eastern Illinois Railroad has let a contract for 350

coal cars of 80,000 pounds' capacity to the Haskell & Barker Car
Company, of Michigan City, Ind. The cars will be equipped with
Tower couplers.

The Baldwin Locomotive Works recently received orders for one
engine for the Spokane Falls & Northern Railroad, two for the
Rio Graade, Sierra Madre & Pacific Railroad and one for the New
York, Chicago & St. Louis.

The Baldwin Locomotive Works will build for the Philadelphia
& Reading Coal & Iron Company a compound compressed air loco-

motive. This is a novelty, as it is uncommon to use compound cyl-

inders in compressed air locomotives.

The Morgan Engineering Company, of Alliance, O., has received
an order for three electric traveling cranes for Jones & Laughlin,
of Pittsburgh. Two of them will have a span of 40 feet and the
third 80 feet. All are of 10 tons' capacity.

The office of Secretary and Treasurer of the Sterling Railway
Supply Company, is now at the company's works, Easton, Pa., to

which place all future communications should be addressed. The
soliciting office will remain at 256 Broadway-House, Life Building,

New York.

The Rand Drill Company has received an order for a deep wel
air lift pumping plant for Norwood, O. The capacity is 1,000,000

gallons of water in 24 hours. It has also received an order from
the Atchison, Topeka & Santa Fe for an air compressor, making
eight that the Rand Drill Company has now sold to the road.

The Richmond Locomo'ive & Machine Works have recommenced
work with a large force of workmen. Secretary G. F. Jones states

that the force will be daily increased, n«w men being taken on as
opportunity offers. The reopening of this plant will furnish work
(o a large number of mechanics who have been unemployed for

weeks.

From Mr. J. Faessler, manufacturer.of the " Boss " and improved
sectional expanders as well as other tools and machines, we learn

that his business is stea-lily increasing, the past year being the best

year in the history of his shop. He says he keeps his old customers
and gets new ones right along, which speaks well for the tools he
furnishes them. Send for his new catalogue and keep posted.

Mr. I. P. Richards, Providence, R. I., manufacturer of punches
with a double shearing cut, has recently gotten out a new and at.

tractive illustrated circular descriptive of his goods. Mr. Richards

is the original designer of that style of punch, and claims that his

system of punches is the best and plainest arranged of any system
in use. He states that all the builders of punching machinery have
adopted it as far as possible.

The firm of Bement, Miles & Company, of Philadelphia, have re.

cently shipped to the Bethlehem Iron Works a horizontal boring
and milling machine weighing about 110 tons. They also have
under construction in the shops for the same company a planing
machine which will handle work 30 feet long and 8 feet high,

designed for armor plate work. Both machines are of unusually

large dimensions and embody special features.

The corporation heretofore doing business in New Jersey, New
York and elsewhere, under and by the name of " W. A. Crook &
Bro.'s Company," has recently, pursuant to the laws of the State

of New Jersey, under which such corporation was and is organized,

changed its corporate name from that of " W. A. Crook & Bro's

Company " to that of " Lambert Hoisting Engine Company," under
which latter name it will continue to do business in the same line

as heretofore. Lambert Hoisting Engine Company will receive all

the assets and pay all the liabilities of the W. A. Crook & Bro's

Company.

The D'Este & Seeley Company report, among their recent sales,

five large, flanged, composition, pressure regulators, to the Atlan-

tic Works, Boston, for a steamer, to reduce 160 pounds boiler

pressure to 80 pounds, for general use in steering, hoisting, cook-

ing, heating, electric-light plant, etc. Also, several large regula-

tors for use with the Paul steam system of low-pressure heating and
drying. These regulators work on vacuum of 2 to 13 inches. Also,

17 large flanged regulators on an order from Copenhagen, Denmark.
They haye also quite recently furnished several large composition,

flanged regulators for the steam yacht of the Emperor of Russia.

The Edward P. Allis Company, of Milwaukee, Wis., has pur-

chased the business formerly carried on by the Hercules Iron

Works, the Hercules Ice Machine Company and the Reliance Engi-

neering Company, of Aurora, III., and is prepared to supply

repairs on all ice and refrigerating plants erected by them, as well

as to build new refrigerating machinery of any capacity from
1 to 500 tons' refrigeration. This well-known firm thus adds an

important line of machinery to its already extensive output, and
will undoubtedly display in this direction the same enterprise and
ability that has characterized its wcrk in the other lines of engine

building.
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The Chicago Ship Building Company will build a large machine

shop at its plant on the Calumet River, Chicago.

The Colorado Fuel and Iron Company, Pueblo. Colo., contem-

plates remodeling its mill and putting in considerable new machin-

ery.

The Morgan Engineering Company. Alliance, O., have sold a 25-

ton electric traveling crane of 50-foot span to the Midland Steel

Company, Muncie. Ind.

The Chesapeake & Ohio Railroad Company has ordered 100 hop-

per bottom gondola coal cars of 40 tons' capacity each, of the Ensign

Manutacturing Company, of Huntington, W. \ a.

The Philadelphia Engineering Company, Philadelphia, Pa., has

just completed a very large steel smoke stack for an electiic light

plant in Yokohama, Japan. The stack is 175 feet high, 7 feet 3

inches in diameter and weigbs 95,000 pounds.

Edward P. Allis Company, of Milwaukee, Wis., has received a

contract for a triple-expansion pumping engine of 30,000,000 gallons

capacity for the Chestnut Hill Pumping Station, at Boston. Mass.

The duty guaranteed is 150,000,000 foot pounds.

Notice is given by the parties in interest that all threatened liti.

gation against the makers and users of the Wolhaupter arch and

girder tie plate for infringement of the Servis tie plate patent has

been settled. The Railroad Supply Company has accepted a license

under the Servis patent, and has agreed to pay a royalty.

It is reports that the Dickson Manufacturing Company, of Scran-

ton, Pa., has contracted for the erection of a large bo iler shop for

its locomotive works. Tbe shop will be equipped with modern

tools for making the heaviest of boilers, including power, cranes

and a complete hydraulic and pneumatic plant.

The Sargent Company, Chicago, write us that in February they

had the largest month's business ever experienced in their Sargent

& Ross Meehan brake shoes, several railroads adopting the Sargent

Shoe as their standard, while all their old customers ordered more

freely than at any previous time. In their open-hearth department

they are at work on one or two large contracts, and prospects point

to soon reaching the maximum capacity of the plant. They have

recently started up ther crucible furnaces and are now prepared to

turn out work of any size or weight.

The Michigan-Peninsular Car Company, of Detroit, recently built

for the firm of Mackie, Hussey & Company, at Barre, Vermont, a flat

car of 100,000 pounds' capacity, to be used for the transportation of

stone. The first load it carried was a large monument base 14 feet

by 14 feet by 3 feet, with a hole 8 feet square through the center of

it. The stone was carried on edge, and was lowered through a

pocket in the floor of the car until it cleared the rails only 8 inches.

The stone weighed 61,200 pounds. The car is 36 feet long, 8 feet 2

inches wide, and weighs 41,000 pounds without the blocking for

securing the stone.

Henry K. Worthington, manufacturer of steam and electric

pumping machinery, have recently received a contract from the

Newport News Ship Building and Dry Dock Company, for the

pumps for the United States battle-ships Kearsarge, Kentucky
and Illinois. They are also building the pumps and pumping ma-
chinery for the United States battle-ship Alabama, now being con-

structed by the Wm. Cramp & Sons Ship and Engine Building

Company. From the came firm they have received a contract for

the pumps for the armored cruiser being built for the Japanese

government.

The Empire Portland Cement Company, of Warners. N. Y., have
issued a neat folder calling attention to the fact that their cement is

being used by the government for the .new dam at the government
water power plant at Rock Island, 111. The dam is entirely of con-

crete work, special tests of the Empire cement were made in the

Government Laboratory at the Rock Island Arsenal, III., in Sept-

ember, 1&96, with the result that the tensile strength (seven-day

test; was shown to be 534 pounds, neat;213l8
' pound, for a mixture

of three of cement of sand to one of cement, and 180 pounds for

four of sand.to one of cement, giving higher results than its seven

competitors in the test. In making bids for furnishing a yeai's sup-

ply the Knipire samples were submitted by various manufacturers

and the Empire showed the greatest strength and the lowest ratio

of cost to strength, viz.: .00345. The Western representative of the

company isC. E. Sehauflier, Resident Manager, Monadnock Block,

Chicago.

OF OFFICIAL CHANGES IN MARCH.

We note the following changes of officers since our last issue.
Information relative to such changes is solicited.

Alabama Great Southern.—The offices of General Superintend-
ent, Chief Engineer, Superintendent of Motive Power, General
Roadmaster and Superintei.dent of Bridges and Buildings have
been abolished and these departments placed in control of Superin-
tendent WicUersham.

Bloomsburg & Sullivan.—Mr. F. M. Leader has resigned as
General Manager and the office is abolished. Mr. D. W. Campbell
is appointed General Superintendent: office, Bloomsburg. Pa.

Buffalo. St. Man,'-! & Southwestt m Railroad.—I. K. P. Hall has
been elected Vice-President and Secretary.

Canabelle, Tallahassee & Georgia.—Master Mechanic S. A.
Sheppard died March 11.

Canadian Pacific.—Mr. J. Spragge has been appointed Master
Mechanic of the Atlantic Division. Headquarters. McAdam Junc-
tion, N. B.

Chicago, Rock Island & Pacific—Mr. John Gill is appointed
Master Mechanic of the Illinois Division, with headquarters in

Chicago.

Columbus, Hocking Valley <f- Toledo.—Mr. Nicholas Monsarrat
has been appointed Receiver. The office of General Manager is

abolished. Mr. W. A. Mills is appointed Traffic Manager; office,

Columbus, O.

Dominion Atlantic.—Mr. Win. Grierson has resigned as Master
Car Builder.

Fall Brook.—President Gen. George J. Magee died in Nice,
France, on March 11.

Findlay, Fort Waynt a Western Railway.—B. W. Fenton has
been appointed Chiet Engineer, with office at Findlay, O.

Gain* aviUt . Jefferson & Southern.—Mr. M. H. Dooly is Receiver.

gia d- Alabama.—Mr. F. H. McGee has been appointed Mas-
ter Mechanic, with office at Americus, Ga.. vice J. E. Worswick,
resigned.

Great Northern.—Mr. J. M. Barr has resigned the position of
General Superintendent. Mr. Russell Harding succeeds him.

Ho.cie, Pocahontas dfc North* —Maxwell Coffin is

President and General Manager of this company, with office at
Little Rock, Ark.

Lehigh Valley.—J. I. Kinsey is appointed Superintendent of
Machinery. Mr. Philip Waliis is appointed Master Mechanic at
Easton, Mr. Fred Roth at Delano, and Mr. H. D, Taylor Master
Mechanic at Wilkes Barre.

Lexington & Eastern.— Mr. J. D. Lewingston has resigned as
Vice-President and General Manager. Mr. A. W. Barr is appointed
General Manager and Mr. George Copeland Vice-President. Head-
quarters, Lexington. Ky.

Maricopa A Phoenix and Salt River Vail: y.—Roadmaster B. F.
Porter will have charge of shops and ear repairs, vice T. J. Morri-
son, resigned.

Minnesota & Wisconsin Railroad.—H. D. liurghardt is Pur-
chasing Agent, with office at Spring Valley, Wis.

Missouri, Kansas a Texas.—Mi. Darius Miller has been elected
Vice-President in charge of traffic.

Norfolk & Western.—Mr. James M. Barr has been tlected Vice-
President, with office at Roanoke, Va.

Philadelphia & Beading.—Mr. W.T. Gorrell, Assistant Master
Car Builder, has been appointed Master Car Builder to succeed Mr.
J. H. Rankin, promoted.

Pittsburgh, Bessemer & Lake Erie.—Mr. B. Gilbert has been ap-
pointed Master Mechanic, with office at Greenville. Pa.

Raleigh & Western Railway.—Mura: Mastersonhas been elected
Vice-President.

Seattle, Lake Shore x Eastern.—Receiver Thos. R. Brown died
Feb. 2.

Southern California.—General Manager Kirtland H. Wade
died suddenly March 11.

South Carolina & Georgia.—Mr. J. U. Jackson has been ap-
pointed Assistant to the General Manager. This road has leased
the Augusta Southern.

Tennessee Midland.—Gen. J. C. Mann has been elected President,
vice J. C. Clark, resigned.

Toledo. St. Louis & Kansas City.—C. B. McVay has been ap-
pointed Purchasing agent, with headquarters at Toledo, O.

Union Pacific.—Mr. D. Hickey has been appointed Division Mas-
ter -Mechanic, with office at Evanston, Wyo.
Wadley & Mt. Vernon.—Mr. G. A. Croft has been chosen Vice-

President: headquarters. Atlanta, Ga.

Wheeling & Lake Erie Railway.—The office of Myron T. Herrick,
Receiver, is at Cleveland, O. Robert Blickensderfer, Receiver is

also General Manager, with office at Toledo. U.
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The United States Sea-Going Battleship ''Iowa."

On April 7, 1897, the United States battleship Iowa, built for

the government by the Cramps, of Philadelphia, was given a

trial trip off the Massachusetts coast. The results were all that

could be desired, and the contract speed of 16 knots was exceeded

by more than a knot, the average speed developed during the

four hours' trial being 17.087 knots.

The Iowa was built under an act of Congress approved July 19,

1892, and the contract was awarded the Cramps on Feb. 11, 1893

Her keel was laid Aug. 5, 1893, and she was launched March 28,

1896. It is the first in our navy nf what are termed " sea-going ''

battleships, the Indiana, Massachusetts and Oregon being coast

line ships The Iowa is somewhat larger than the Indiana and
class, as will be seen from the following comparison :

Indiana. Iowa.
Length on load water line 318 ft. 360 ft.

Breadth of beam, extreme 69 ft. 3 In. 72 ft. 2K> in.
Displacement in tons, normal draught 10,288 11,410
Mean draught at normal displace nent 21ft. 24 ft.
Freeboard forward 11 ft. 7Hin. 19 ft.

Normal coal supply 400 tons 625 tons
Total coal capacity 1,640 tons. 1,780 tons.
Maximum indicated horse power contract.. 9,000 11,000
Speed in knots contract 15 16
Complement of officers and crew 460 486

The hull is of steel with a double bjttom and close water-

tight subdivisions extending up to a height of 10 feet above the

load water line.

The formation of the sides amidship where they curve inboard

secures the neceesary freeboard without the added weight conse-

quent to the lines being carried up with the water lins fullness,

gives an easier curve of stabili'y, roomier quarters for the crew,
greater sweep for the guns in the broadside sponsons, and prom-
ises efficiency of the great guns in almost any fighting condition

of the sea.

For a distance of 185 feet 6 inches amipships the water line

region is reinforced by a belt of 14-inch armor, 7J feet wide, 3

feet above and 44; feet below the water line. The forward and
after ends of this belt turn inboard, and run diagonally across the

ship with a thickness of 12 inches. Within the bounds of above
armor and on level of its upper edge rests a flat protective deck

of steel, 2f inches thick, and from the lower edges of the diag-
onal bulkheads, running forward and aft to the bow and stern,

are two other protective decks, 3 inches thick, the forward one
terminating immediately back of the ram.
From the top of the broadside belt and up to the line of the

main deck running forward and aft amidships for a distance of 90
feet, the sides are 5 inches thick backed by a number of feet of
coal. Forward and abaft the casemate armor from the protective
deck up to the main deck, the outside plating is backed by a wide
cofferdam filled with cellulose and divided into numerous com-
partments.

The main battery consists of four 12-inch breechloading rifles,

mounted in pairs, in two Hichboru barbette turrets of the balanced
type 15 inches thick, firing through an arc of 270 degrees, and
eight 8-inch rifles in four barbette turrets 8 inches thick, mounted
on the upper deck and tiring through an arc of 160 degrees.
The secondary battery is composed of six 4-inch rapid-fire rifles

four of which are mounted on the main deck in armored sponsons
and sheltered by thick splinter bulkheads of steel, and the two
remaining mounted aft on the bridge deck, sheltered by fixed
shields. Twenty 6-pounder, four 1-pounder and four Catling
guns will constitute an auxiliary force, and be mounted on the
main deck, on the upper deck and bridges, and in the tops of the
military mast. The ship is fitted with 5 torpedo tubes, one in the
stern and two in each broadside.

The propelling machinery consists af 3 double-ended boilers
one 21 feet long, the other two 19 feet long, and two single ended
boilers 9 feet 104; inches long, all 16 feet 9 inches in diameter,
placed in four water-tight compartments, and of two sets of triple-

expansion engines, each in its own compartment. The total
heating surface of the boilers is 23,950 square feet, and the total
grate area 756 square feet. Each engine has cylinders 39, 55 and 85
inches in diameter by 48 inches stroke. The boilers supply steam
at a working pressure of 160 pounds, and the engines are cal-
culated to make 112 revolutions a minute. Undei these conditions
it was estimated that the ship .would develop a speed of 16 knots
an hour. With her bunkers filled and at a cruising speed of 10
knots an hour she should be able to steam about 8,022 miles, while
at full speed under like conditions she should bo able to cover
2,213 miles, and have an endurance of 5 days.
Nearly 100 auxiliary engines are installed for such purposes as

turning the turrets, working and loading the guns, lifting and
lowering the boats, raising the anchors, controlling the rudder,
bringing up the ammunition from the magazines, providing fresh
water, lighting the ship by electricity, making ice and preserving
the fresh food, ventilating the ship, etc.

The conning tower is of steel 10 inches thick and through the
armored tube leading below there is means of communication to
every important station essential to control in action.

The use of wood has been dispensed with wherever possible
and the rnijsr part of that used has been subjected to an elec.
trical fireproofing process of tried efficiency.

In armor distribution, scope of fire, possible speed, power of
battery and sea-keeping properties the ship is claimed to be un.
excelled abroad.

In regard to fittings to secure comfort for the officers and crew
this ship does not differ materially from the coast line battle-
ships save in one particular, but that an important one— the addi-
tional accommodation for the crew afforded by the forecastle
deck. This is a very valuable feature.

The contract offered a bonus to the contractors at the rate of
|50,000 for every quarter of a knot over the required 16 and
tne vessel thus earned a premium of $200,000 for her builders.
This vessel is the last of those in which the builder gets any bonus
for speed in excess of contract requirements.
On the trial trip the total indicated horse-power of the main en-

gines was 11,834, the starboard engine making 108.81 revolutions
and the port engine 110.51 revolutions per minute. The boiler
pressure averaged 161 pounds. The total indicated horse-power
of the main engines, including air, circulating and feed pumps,
was 11,933.13 and the total indicated horse-power of all engines'
in operation during the trial was 12,104.8 horse-power. The speed,
as already stated, was 17.087 knots.
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The Cost of Operating Compressed Air Cars in New York
City*

The 125th street line of the Third Avenue Railroad has a length of

10,854 feet, making the round trip 4.11 miles, over which cable cars

are operated at intervals of 2J^ minutes. Air cars were substituted

for two of these cable cars, the schedule calling for 19 round trips

each, or 78.0!! miles per car, or a daily service of 156.18 miles besides

1.14 miles of switching to and from the car-house and street tracks,

making the total distance covered daily 157.32 miles. Each car runs

from 12.50 to 16 67 miles on a single charge of air. The switching

referred to is unavoidable in operating this service, owing to the

arrangement of the car-house in relation to the street tracks, it

being some distance from the terminal of the road.

During a portion of the time only single service was performed,

as at present, so that the total average mileage per day from Aug.
3 to March 3 was 125.16 miles, and the total distance covered 23,030.5

miles, and the total number of passengers carried 137,386. The ears

have been operated every week day, but are not run Sundays.

In the following statement of operating expenses, the coal and
water items include all that has been used at the compressing
plant during this period, and the labor account includes, in addition

to the operating employees, a night watchman, record keeper, and
also switchman for a portion of the time. It must also be borne in

mind that the fires are kept under boilers for 24 hours, although

the compressor runs only 7 hours daily.

Actual average cost per car-mile for entire period—7 months—
125.16 miles per day:

Coal jn.056

Water 010
Oilandwasle 001
Power plant labor 126
Conductor and motorman 060
Repairs car equipment 003

$0.2586

Average present cost per car-mile, while one car service per

formed—78.09 miles per day:

Coal $0. 0675
Water 0113
Oil and waste 0017
Powerplsnt labor 0883
Conductor and motorman 0608
Repairs, car equipment 0038

$0.2284

Average present cost per car-mile with two car service—156.18

miles per day:

Coal $0.0133
Water 0103

Oiland waste 0013

Powerplantlabor 0833

Conductor and motorman 0608

Repairs 0028

$0.2018

If the proportion of labor actually utilized in this service is

considered, the expense would only amount to JO. 1791 per car-mile

at present.

Present number of employees is six, besiders conductors and

motormen.
The reason for the present cost of operation being lower than the

average for entire period is that the number of employees has been

reduced, in addition to a less air consumption by the car. The

number of employees at present is, however, sufficient to operate a

15-car service, so that the proportion of labor charges per car-mile

is still very high.

At a recent conference of several engineers, who investigated the

cost of operating the American Air Power Company's system in

behalf of a street railroad now operating a large number of cars

at intervals of one minute, it was determined after careful exami-

nation, and agreed that for the items above eanmerated the eost

per car-mile would in do event exceed §0.085, and that with a large

equipment of cars in service, like that performed on 125th street,

the cost would only be $0.0756 for the same items now costing

0.2018, while operating the two-car service. This would make the

total operating expense of such a road about 12 cents per car mile.

In the recently published report of the operating expenses of 22

electric roads in Connecticut for 1896, the West Shore Street Rail-

way Company, West Haven, is reported as operating precisely

the same mileage, namely 411, with the same number of cars in

service, having, however, only five employees, and the average

eost of operation per car-mile is shown as $0.2991.

' From a letter by Mr. E. E. Pettee, Engineer for the American Air
Power Co., to CompreBsed Air.

In the published report referred to, the average cost of operation

per car-mile of the 22 roads given is $0.1444, and in the 20 roads hav-

ing the items of motive power and line repairs given, the average
cost appears as follows:

$0.03086

The average consumption of free air per car mile for the seven

months' service of air cars on 125th street has been 4.77.7 cubic feet.

During the last week the average consumption of free air per car-

mile was only 414 cubic feel, and many of the trips were made on

considerably less than 400 cubic feet. Assuming the average con-

sumption of air per car-mile can be be kept as low as at the present

time, the average cost of motive power per car-mile would range

from $0.0124 to $0,027, or an average of 10.0197, and even if 477.7

cubic feet, the same as averaged for the past seven months in reg-

ular service, the cost per motive power per car-mile will range from

$0,014 to $0,032, or an average of $0,023.

At the 125th street compressing plant the engine is operated only

about seven hours daily, while the cars perform a 12-hour service

from a 7-hour station duty.

Specifications for Malleable Iron Castings.*

The rapid growth of the use of malleable iron castings in car and

locomotive construction has been brought about principally

through constant and material reductions in theirselling cost ; the

former great difference in cost between gray and malleable iron

castings has largely diaappeared. There is still an average differ-

ence of about one and one-quarter cents per pound, but this differ-

ence quite disappears in the net costs, a malleable casting of a

given pattern weighing sometimes 60 per cent, less than the cor-

responding gray iron casting. This great slump in malleable iron

prices has benefited the purchasers at the expense of the manufac-

turers. It is true that increased and improved facilities have

cheapened the cost of production, and the stronger companies have

been able to buy raw materials at lower prices. But there is a

danger now that purchasers will be made to suffer unless they pro-

tect themselves by rigid requirements as to quality.

In the making of good gray iron castings there is a greater lati-

tude in the selection of pig and scrap and of mixtures, than in

making malleable iron castings. In making malleable iron castings

greater care is necessary in melting, molding and rapping. As
they contract in cooling after molding nearly }{ incn 'n one

foot, and as they expand in annealing % inch in one foot, two

movements are given to the molecules of iron, and this must be

taken into consideration all through the process of manufacture,

from the selection of the different kinds and grades of pig and

scrap, through the mixtures, melting, molding, packing and

annealing ; and particular care is required in making patterns

to distribute the metal in as nearly as possible uniform masses.

In cleaning by tumbling, or otherwise, greater care is required

than with gray iron castings because the heat of annealing " burns

on" any sand not removed in cleaning. This is a serious matter if

the castings are intended to fit over other parts and in castings

which must be galvanized, because the zinc does not deposit upon

the sand. Pickling does not always remove the " burnt on" sand.

As dependence is placed not altogether, but largely, upon the

" skin" of malleable castings, the cross-section at any point should

be such as to give as much outside surface as possible.

In submitting these specifications it is not expected that they will

be accepted as complete or free from flaws. It is hoped that dis-

cussion will follow with the object of producing a set of specifica-

tions under which malleable castings, for railroad uses particularly

may be purchased and thus avoid the evils to which reference has

been made. It is not thought well to control the manufacturers in

way but in the results, unlets it might be, in selecting whether the

iron shall be cupola or air-furnace melted.

The practice that is followed in gray-iron work in casting a test

piece in the same mold with the casting proper can hardly be fol-

lowed in getting malleable iron test pieces. The condition of gray

iron castings is supposed to be uniform throughout a given casting

or in any number of castings from a variety of patterns representing

thiok and thin sections, while in malleable castings the annealing

is most effective on thin sections. Therefore, a solid test piece of

malleable iron would hardly represent a lot of malleable castings

• From a paper by C. L. Sullivan, read before the Western Railway

Club.
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from a variety of patterns. These are the principal reasons for rec-

ommending that test pieces shall be taken out of a finished cast-

ing, one or more pieces from different castings (patterns) to be

taken at the option of the inspector.

In 1891 and 1892 a committee of the Master Car Builders' Associa-

tion reported the results of some tests on specimens of malleable

iron castings. The finding of the committee was for a tensile

strength of from 25,000 to 34,000 pounds per square inch. Since then

a considerable advance has been made and we are justified in ex-

pecting better things. The figures for tensile strength that I will

recommend are not as high as one manufacturer has expressed a

willingness and ability to guarantee. The specifications submitted

for discussion and possible revision are as follows :

TENSILE REQUIREMENTS.

At the opinion of the inspector, one, two or three castings of

either one or different patterns shall be selected from each 2,000

pounds of finished product. From one or all of the castings thus

selected test pieces shall be cut and prepared, one from each

selected casting. The position in the casting from which the test

piece shall be cut is to be determined by the inspector. The size of

the test piece shall be, as nearly as possible, such as will give, when
the piece is prepared, a uniform clear length of 4 inches between

the grips of the testing machine, and such as will give as nearly as

possible a cross-section area of one-half square inch. Tests of one or

each of the pieces thus prepared shall show a tensile strength of

not less than 40,000 pounds, and not more than 47,000 pounds per

square inch. The elongation and reduction of area measured after

fracture shrll be distinctly noticeable as indicating some degree of

ductility and should beat least 1.5 per cent, for each. Should the

average of three tests show a tensile strength below 43,000 pounds;

and coupled with this, if ductility is not piainly discernible, the in-

spector shall have the option of repeating the test.

TRANSVERSE REQUIREMENTS.
Besides the tensile tests, transverse tests shall be made as follows

From the same castings or others at the opposition of the inspec-

tor, one, two or three test pieces shall be prepared, giving a length

of 12 inches between centers of supports and having as nearly as

possible a cross-section of 1 incb square. If there should be any

difference in the dimensions of the sides, the piece should be set in

the machine with the greater dimension vertical.

The supports shall be 12 inches apart, center to center, and of the

usual shape for making transverse tests of gray-iron castings.

Tests of one or each of the test pieces thus prepared shall show an
ultimate transverse strength of from 3,900 to 4,800 pounds per

square inch, and deflections from 0.35 to 0.65 inch. The average

breaking load for any number of tests should be about 4,300 pounds
per square inch and the average deflection about 0.5 of an inch:

this for specimens of the sizes recommended and for a metal of the

characteristics suitable for car castings.

The fractures in both tensile and transverse tests should be fine

grained and uniform; blow holes should be absent; bright edges
like the chill in chilled castings should generally show distinctly at

the edges; the center should generally appear almost as dark as

burnt iron. No great dependence, however, can be put upon an ex-

amination of the fracture in determining the quality of malleable

castings, further than seeing that castings are of uniform fine grain
and free from blow holes, as the fracture will vary in appearance
according to the size of section.

BENDING AND TORSIONAL TESTS.

Malleable castings which successfully pass the above require-

ments in tensile and transverse tests will generally successfully pass

bending and torsional tests of equivalent severity. Reasonably thin

sections, about ft to ,
9
, ;
inch thick by about 1 to 3 inches wide, should

bend over on themselves around a circle at the bend equal in diam-
eter to twice the thickness of the piece and back again straight.

And in torsion a thin piece of uniform dimensions, or nearly so,

should twist once around without fracture. It only require proper
mixtures and proper annealing, coupled with care in other particu-

lars, to make malleable castings that will weld on themselves; that

will draw out to a knife edge on an anvil under a hammer; that will

temper and cut soft iron like a cold chisel. Such castings, however,
cannot be had at the prices at which some malleable castings are

quoted, and probably such qualities are not required in car cast-

ings.

Tests for Steel Tubes for Thornycroft Water Tube Boilers.

The specifications for the steel tubes used in the construction

of Thornycroft water tube boilers have been furnished the Jour-

nal of the American Society of Naval Engineers, b y Mr. John

Piatt, of New York, the agent in this country for Messrs. Thorny-

croft & Company, from which publication we take the following:

Tests for Boiler Tubes.—The boiler tubes are to be solid drawn,

finished cold, so as to remove all traces of the hot process, and leave

perfectly smooth surfaces inside and outside.'

The tubes are to be perfectly straight, smooth, cylindrical, of uni-

form sectional thickness, and of equal diameter throughout, ex-

cepting as specified below; they are to be free from any scale,

longitudinal seaming, grooving or blistering, either internally or

externally, and they are not to be oiled, varnished or painted.

The ends ot the tubes are to be pressed or squeezed up for screw-

ing in a die or press (not by hammering or upsetting). Any case

discovered of a strip being welded on will render the whole liable

to rejection. The tubes are to be made from acid or basic open-

hearth steel, which material is to stand the following tests:

(al Annealed pieces cut from
the forging from which
thetnbes are to be made

(61 Annealed pieces cut from
the tubes

Ultimate tensile strength.
Elongation in

a length of 2

icohes, per
cent.

•Tons of 2.240 pounds.

Test (a) is to be carried out at the works of the tube maker, and

(6) at the works of the makers of the boilers.

Strips cut from the tubes, flattened, heated to a blood heat, and
plunged into water 82 degrees Fahrenheit temperature, should be

capable of being doubled over a radius of }.,' inch without

fracture. This test is to be carried out at the works of the makers
of the boilers. Pieces 2 inches long, cut from the tubes under ,

3
,,

inch thick, are to be capable, when cold, of being hammered down
lengthwise until their length is reduced to 1 incb. The tubes them-

selves are to be capable of being flattened by hammering at any

part until the sides are close together, for tubes under ,»e inch thick

and for tubes f,.
inch thick and over the sides are to be brought to

a distance apart of twice the thickness of the material of tubes,

in each case without fracture. The ends of the tubes under
,

3
6 inch

thick are to admit of being expanded cold by a three-roller ex-

pander, worked in a series of three tube holes, and hot by a solid

drift to the following increases of diameter :

With roller expander fitted with three rollers (cold), 12.5 per

cent.; with solid drift (hot), 20 per cent.

Tubes i
3
G inch in thickness and over are to admit of being ex-

panded hot and cold to half the increase in diameter required for

the tubes under ,

3
S inch.

The above tests are to be carried out at the works of the makers

of the boilers, and are to be applied to two per cent, of the tubes,

to be selected by the examining officers, after electric galvanizing;

and these tubes are to be completely destroyed for the purpose of

this test. The tubes for this purpose are to be arranged in parcels

of 100, and all rejected tubes are to be marked by the examining

officers, so that they may be capable of identification. The failure

of the tubes selected will reject the parcel of 100 from which they

were taken.

Each tube must stand a test by water pressure internally of 1,500

pounds per square inch, after bending and annealing, but before

electro-galvanizing, without the slightest indication of weeping.

This test to be carried out at the boiler makers' works.

The failure of a large proportion of the tubes selected to stand

any of the above tests in a satisfactory manner will render the

whole of any delivery liable to rejection.

All tubes are to be thoroughly pickled to remove scale, and unless

otherwise ordered are to be galvanized externally by electro-

deposition. Each tube is to be removed from the electro-

depositing bath after being immersed and subjected to the electro-

depositing action for about 15 to 20 minutes. It is then to be care-

fully examined, and, if any defects are exhibited, the tube is to be

rejected. The satisfactory tubes are to be replaced in the bath and
coated with zinc to an extent of \}i ounces per square foot galvan-
ized surface.
The limit of variation of weight of each tubh which will be

allowed is 2.
1
9
' per cent, above the weight calculated from the ap-

proved dimensions, allowing 488 pounds per cubic foot of metal.
All tubes exceeding this limit, or less than the specified thickness,

will be liable to rejection. All tubes which are less than the ex-

ternal diameter specified, or more than 1 per cent, larger than the
diameter approved, will be rejected.
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Pneumatic Crane for Wheel Press.—Chicago, Rock Island & Pacific Railway.

Pneumatic Crane for Wheel Press—Chicago, Rock Island &
Pacific Railway.

In the accompanying engraving we illustrate a pneumatic

crane recently erected over a large wheel press at the Chicago

shops of the Chicago, Rock Island & Pacific Railway, the drawings

being furnished us through the kindness of Mr. Geo. F. Wilson,

Superintendent of Motive Power. In designing this crane the

motive power department was much handicapped by the condi-

tions in the shop, particularly in the small amount of head-room,

the effect of which is seen in the construction of the trolley or

carriage. The lifting of the load is accomplished by a 6-inch

cylinder hung from the trolley and with a hose connection and

operating valve of the usual construction for shop lifts.

The movement of the trolley horizontally by air was in the na-

ture of an experiment. A 6-inch cylinder, double acting, was
applied as shown, and by means of f-inch steel rope passing over

fixed sheaves hauled the trolley either direction, as desired. The
pull on the carriage was calculated at 700 pounds, but it was
found that the trolley could be moved only when the load sus-

pended for it did not exceed 3,000 pounds. Subsequently an
8-inch cylinder, similar to the 6-inch one shown, was placed on
the other side of the crane, and connected to the trolley in the

same manner as the first one. With the two cylinders the trol-

ley can be operated when the load suspended is as great as 10,000

pounds. The need of so much power is, in part at least, to be at-

tributed to the small wheels on the trolley. They are only 4

inches in diameter, and have 1^-inch axles. If there were room
for larger wheels the friction would undoubtedly be much less.

With the air cylinders as now applied the load can readily be

moved ; but there remains one difficulty which is common to

many uses of compressed air. The friction of the trolley at rest

is so much greater than when it is moving, that after it is once

started the force of the expanding air in the cylinders causes the

carriage to move a greater distance than may be wanted—that is,

if the desired movement is small, and a movement of, say i inch,

is almost impossible to get. Hydraulic lifts of a like construc-

tion do not have this objectionable feature, as the water is prac-

tically non-expansive, and the piston does not move more than

what is due to the volume of water let in. It would seem as if

in such cases as this the whole difficulty would be overcome by

using water in the cylinder, and air back of the water to furnish

the pressure. Such a construction would not be difficult. The

present construction, however, works very nicely in all but the

very small movements.

It is intended to fit to this crane an air cylinder for swinging it,

and then all operations will be performed by air. This cylinder

will be located on the under side of the horizontal arm of the

crane, and will have a double-acting piston, carrying a sheave at

each end of the piston-rod. A wire rope, having each end fastened

to the crane, will pass over the sheaves and make a number of

turns around the pillar of the crane. Thus the crane will be

swung in either direction, and as all operating valves for the

three movements of the crane can be grouped together, the

arrangement is a most convenient one.
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An Automatic Weighing Machine with Power Feed.—Built

by The Pratt & Whitney Co.

The field for an accurate and reliable automatic weighing ma-

chine of such a design as to permit of its construction in any de-

sired capacity, is so great as to be almost beyond belief. That

this field has not been more fully occupied by some of the auto-

matic machines brought out in the past has been due to the fact

that the machines have been defective in some respects, and not

that there was any lack of purchasers for a satisfactory device.

As an illustration of the wide diversity of uses to which reliable

machines are being put we would cite their use by grocers in

weighing sugar and such materials into bags, their use in weigh-

ing breakfast cereals, etc., into boxes and packages, and the

weighing of grain at the mills, while in manufacturing establish-

ments, where the accurate mixture of several materials is needed

to produce a desired result, automatic machines are used to great

advantage. An illustration of this is in the manufacture of ce-

ment, and in oases where several materials are to be mixed the

necessary number of machines are placed side by side and ar-

ranged to work in unison, each machine weighing its proper

share of the mixture. Then these- machines are useful in weigh-

ing cottonseed, cottonseed meal, salt, fertilizers, broken ores and
coal. They are employed to check the weights of coal received

and also to ascertain the amount consumed daily in steam genera-

tion or in other ways about an establishment. Other uses might
be mentioned, but these suffice to show the range of these ma-
chines.

Undoubtedly the most practical of the automatic weighing
machines on the market is that built by The Pratt & Whitney
Company, of Hartford, Conn., from the designs and inventions

of Mr. F. H. Richards. This well-known Arm has brought

its energies and mechanical talent to bear upon the improvement
and perfection of the machine, and now after several years

of effort and the expenditure of thousands of dollars it has
brought the machine up to a high standard of excellence, and is

making them in sizes ranging from 2 pounds to 2,000 pounds
bucket capacity. Through the courtesy of Mr. Geo. W, M.
Reed, Second Vice-President and General Manager of tbe com-
pany, we have received the drawings from which the accom-
panying engravings have been made.

To those of our readers who have seen or are familiar with the
weighing machines in which the bucket has considerable move-
ment of one kind or another, such as swinging downward or
tipping when full, the construction of the machine we illustrate

embodies a much more attractive principle of operation and one
that from a mechanical standpoint will appeal to everyone
capable of appreciating excellence »f design. In Figs. 1, 2, 3
and 4 we show a side elevation, two end views and a plan of a
machine of 600 pounds or 10 bushels capacity, and in Figs. 5,

6, 7, 8 and 9 we give various views of an excellent counter used
on the machine and also placed on the market separately by the
company.
The bucket A in which the material is weighed is a rectangular

affair with a drop bottom, and in this size of machine is 44£
inches long, 24/>„ wide and 35 inches deep. It is maintained in an
exactly vertical position at all times, and is supported by four
knife edges upon the levers or weighing beams B B, which in
turn are fulcrumed upon other knife edges on the base of the ma-
chine. These weighing beams consist of two round bars of iron
extending the length of the machine, one in front of the bucket
and the other behind it, with their ends turned inwardly to form
weighing levers. Each piece is supported by two knife edges on
the base and is limited in downward movement when the bucket is

emptied by brackets, also on the base, as seen in Figs. 1 and 3.

These weighing beams are designed to balance the weight of the
bucket and its load, and the sliding weight seen in Fig. 3 permits
of final and accurate adjustment after the machine is put together.
The material to be weighed enters the hopper C and falls upon

a conveyor D composed of a pair of drive chains and a series of
overlapping slats, pivoted at one edge to the chains. On the
upper side of the conveyor the slats are closed, but as they pass to

the under side they open by gravity as shown, so that all material

falls from them. This conveyor is driven by worm gearing O
(Figs. 2 and 3), the power being supplied from a belt running on

pulleys E and F (Fig. 4). Just above the worm gear is an ar-

rangement of spur gears, not unlike the back gears of a lathe, by

which two speeds are obtained. The pulley E is tight on the

shaft and drives the worm direct. It runs at a speed of 400 revo-

lutions and feeds the load into the bucket at a rapid rate until

over 80 per cent, of the bucket capacity has been reached, when
the belt shifts to the pulley F, which then drives tbe conveyor at

a reduced speed by means of the back gears and a ratchet in the

gear 7, until the bucket haj been fully loaded when the belt is

shifted to the loose pulley and the feeding stops, until tbe bucket

is emptied and ready for another load. The eccentric H works a

shaker provided with fingers, which play over the slats at the

point where they deliver their load This operates only when the

conveyor is running at the slower speed. The conveyor or power

feed is only employed when materials that will not flow freely

are to be handled.

All the movemerts of the various parts of the machine are con-

trolled by the small vertical movement of the bucket upon the

weighing beams. In order to explain the functions of the vari-

ous parts we will assume that the bucket is being filled at full

speed, at which time all the parts are in the positions shown.

When the bucket has received the larger part of its load, the

weight of this partial load, together with the action of the weight

AM (through lever AT, cam L, shaft K and valve rod J) operates

to bear down the beam arm, thus carrying the bucket down-

ward a portion of its stroke, and thereby shifting the driving belt

on to the slow speed pulley F, thus reducing the conveyor speed

and delivering the material in a small stream, and thereby ob-

taining a nice balance. The valve N is also partially dropped.

(This valve is seen in Figs. 1. 3 and 4, and is for the purpose of

catching the material that is in the act of dropping when the

bucket is full.)

During this period of the loading operation the long arm Y,

called the drip lever, rests against the drip-lever latch Z, carried

on the extended arm of one of the beams, so as to have a rela-

tively downward movement, as compared with the bucket.

When the bucket load is completed, lowering the bucket very

slightly, the latch Z is carried below the arm Y, thus permitting

the weighted lever M, operating through its connections, to sud-

denly close the cut-off valve under the forward end of the con-

veyor. This instantly catches the last part of the drip stream,

preventing it from going into the bucket. The same operation

shifts the driving belt from the slow-speed pulley to the idle

pulley R, and thus entirely stops for the moment the operation

of the conveyor.

The rod J in dropping also forces down the catch O which

holds the caniPrFg. 1), and as the interlocking cam T is now

out of the way, the shaft U is free to rotate,.and the rods

QQ' no longer hold the drop bottom in position. Hence it

opens and discharges the load through the base of the ma-

chine. At the moment the load falls, not a part of the ma-

chine is moving except the belt on the loose pulley of the con-

veyor. The load once out the counterweight on the drop-bottom

closes it, returning the cam P (Fig. 1) to the position shown. Of

course the weighing levers raise the bucket at once, but until the

drop door is closed tightly the machine cannot start, for until then

the cam P, by blocking the cam T, prevents the shaft K from rotat-

ing. As soon as the bottom is closed the cam T is liberated and

the shaft K is rotated by the rod J, which is forced up by the

weighted lever II'. By this movement the valve AT
swings up and

drops into tbe bucket the material caught by it, the shipper

throws the belt to tne position in our illustration, and the

bucket begins to fill again.

It is apparent that when the valve A1 drops to catch such mate-

rial as falls from the conveyor after the full load has depressed

the bucket, it cuts into a falling column of the material, and

that portion in the air and below the valve falls into the

hopper. One of the important refinements of this machine is an

arrangement to compensate for this small quantity that falls into
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the bucket after it is poised. A small weight Vis adjustable on a

lever fulcrurued upon the frame of the machine and connected to

ihe bucket mechanism. It is adjusted by trial to exert a down-
ward pressure on the bucket sufficient to make the latter operate

the scale while the weight in the bucket is short of the full

amount by that quantity that is falling.

3>003C5> /*
THE PRATT & WHITNEY

.v.

Tt
,-

5
REGISTER.

Fig. 5.-The Pratt & Whitney Counter.

The accuracy of the machine may be tested at any time by

throwing some of the automatic mechanism out of gear in the fol-

lowing manner: The crank X(Fig. 1), fulcrumed on the frame,

operates a rock shaft having a connection with the rod J. By
moving this crank about one-eighth of its travel, the rod J" is

shifted far enough to be disengaged from the catch 0, so that

though the machine takes its full load the bucket cannot empty.

The crank X is then moved far enough to throw the rod entirely

out of contact with the scale mechanism, while at the same time

the weight Fis also lifted from the scale. Thus the load-weighing

mechanism supports the bucket free of all obstructions, and is

fjc.9.

The Pratt & Whitney Counter.

free to oscillate through its entire working stroke. The operator

can thus at any time satisfy himself of the accuracy of the ad-
justment of the machine.

The machine is provided with two Counters, operated by the
movemert of the drop bottom, one of which is seen in Fig. 1 and
the other n Fig. 2. That seen in Fig. 1 is such a perfect device
that it needs no check of any kind, but the second is one that can
be set to stop the machine after a certain number of weighings.

This it accomplishes by throwing a catch into contact with the

cam P (Fig. 1), thus stopping the machine.

The first mentioned counter is one that originated with the

company and has been perfected until it is believed by them to be

one of the finest on the market, and they find a ready sale for it

for many purposes. Figs. 5 and 6 are exterior views of the counter,

and Figs. 7, 8 and 9 show its construction. The operating crank is

attached to the shaft A, which carries a lever provided with a roll

B engaging with the pallet C. This carries a spring pawl D
which drives the toothed wheel on the shaft I. Another spring

pawl D 1 prevents a backward motion of the wheel. The latter

pawl is composed of three superimposed plates of three lengths

varying from each other by ^ of an inch, so that one, two or

all three may drop into position behind a tooth and the backlash

thus be kept down to a minimum. It will be noticed that the pallet

also carries the escapements G and H operating in conjunction with

the toothed wheel E which also meshes with I. This more refined

mechanism does not come into play unless the pawls Di)1

should for some reason become inoperative. When those pawls

are working, the escapement only drives the wheel E, and is

practically without wear or strain. The roll F at the end of a

spring-actuated lever prevents overthrow.

There are five dials, and each spindle, J, J, K, N and P. carries

a spur wheel of 10 teeth, and all but P carries a driver with one

tooth, so that 10 revolutions of the units dial causes one revolu-

tion of the tens, etc. Each of the spindles J, K, N and P is

also provided with an ingenious locking mechanism that is sim-

plicity itself. It consists of a disk with one notch in its circumfer-

ence, as shown on spindle I in Fig. 8, and in the same plane on

the next higher spindle, J, is a disk with 10 notches. Between

the two is the T-shaped end of a levei, L, fulcrumed at the side

of the case. During nine-tenths of a revolution of I the disk on

it keeps the spindles blocked, as shown, but during the last

tenth of the revolution, when it is necessary that J should move
also, the notch arrives opposite the end of the lever and J is re-

leased. Each spindle is thus locked at all times when it should

be stationary.

The counter is of special interest as an instrument of precision.

It is manufactured on the "interchangeable system," by a plant

constructed especially for it, and made by the most approved

methods of watch-tool manufacture. The working parts are con-

tained within a plain but neat and substantial case—positively

excluding all dust and protecting the works against all ordinary

accidents. This instrument was produced primarily for use on

the automatic weighing machines. An experience of two years

or more having demonstrated the practicability of the instru-

ment, the company has adopted it for its own use, and has

offered it to the trade, believing that its merits will be appreciated

by all who require a reliable count of the movements of any class

of machines.

Fort Wayne Notes.

At the Fort Wayne shops of the Pittsburg, Fort Wayne &
Chicago R. R., Mr. G. L. Potter, Superintendent of Motive

Power, has greatly reduced the wear of certain parts of locomo-

tives by the use of bronze cast on to the parts whose wear is excess-

ive. Engine truck wheel hubs are so treated, and with excellent

results, particularly where the wheel centers are of wrought iron.

The inside hub is faced and turned to a dove-tail section, after

which the wheel is taken to the foundry and the bronze facing

cast on. The diameter of the bronze face is purposely made much
larger than the original hub, the size usually being about 12 inches,

and a large wearing surface of excellent material thus obtained.

Other parts of the locomotive treated in much the same fashion

are the eccentrics. These are rough-turned about one-half inch

smaller in diameter than the eccentric straps, and of such a form

as to hold the bronze firmly in place. A shell of bronze is then

cast on each half of the eccentric and afterward turned off to fit

the strap. There have been no hot eccentrics on engines so fitted,

and furthermore the repairs are easily made, as lost motion can

be taken up by casting a new bronze shell on the eccentric.
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With the large valves so common in modern locomotives it has

been found that the rockers and boxes wear rapidly, and when
the boxes are babbitted the metal is liable to be squeezed out of

shape. A bronze sleeve is therefore cast on the rocker shaft, as

shown in the accompanying cut, and the journal and box now
wear so well that an engine goes through the shops several times

before wear is taken up. When this is done the box is simply

bored out true, a new sleeve cast on the rocker shaft and turned

to fit the box.

Rock Shaft with Bronze Bushing Cast on It.

This method of casting the bronze on to the part to be protected

by it is found to be much cheaper in first cost and repairs than

any other method, the labor item being very small. In the foundry

special flasks are used and before casting the part to which the

bronze is to be applied is warmed to a temperature of, say, 450 or

500 degrees.

It is probable that few persons have realized that the maxi-

mum pressure upon the front side of a driving box is much
greater than upon the back side when the engine is going for.

ward. And yet such is the case, for when the piston is moving
forward the pressure upon the front of the box is equal to the

sum of the pressure on the crank pin and the tractive effort o^

that wheel at the rail, and when the piston is moving backward
the pressure is on the back of the box and is equal to the differ-

ence between these two tforces. This fact was forcibly demon,
strated at Fort Wayne recently in the case of some engines whose

driving box linings were not extended down to the center of the

journal, but were shortened about one inch with the hope that if

they got hot they would cling to the journal much less than

usual. It was found that these brasses had a marked tendency

to wear toward the front, and in seeking for the reason the

reason the difference in pressure front and back was noted_

Further investigation has also disclosed the fact that the break-

ages of the driving boxes are in general more numerous on the

front than the rear side.

Two of the class O eight-wheeled engines, with 18-inch cylin-

ders, have recently been fitted with the form of exhaust pipes

and nozzles recommended by the committee of the Master Me-
chanics' Association, and with excellent results. Where 4J or 44

nozzles were formerly used, a 5-inch nozzle is now employed and
the steaming qualities are improved. One of these engines re-

cently hauled a train of ten cars, three of which were Pullman
sleepers, over the division between Chicago and Fort Wayne, 148

miles, and made up 31 minutes on a schedule of 4i hours—a re-

markable performance.

Some Possibilities of Power Generation by Gas Engines
and the Utilization of Rejected Heat.*

BY REID T. STEWART.

It will be my purpose to-night to present for your consideration,

with the hope of stimulating general discussion, some of the pos-

sibilities of power generation by means of the internal combustion

engine. EDgines of this type have been proposed to run upon
almost every conceivable cycle and to consume almost every avail

able fuel. Very few of the numerous attempts, however, to pro-

duce a practical internal combustion engine have resulted in

success, the difficulties to be overcome being so great that, up to

the present time, only gaseous and liquid fuels have given suc«ess.

Regarding the action of the internal combustion engine of to-

day, although almost every conceivable cycle has been tried, it is a

significant fact that, since the lapse of the Otto master patent in

1890 every builder of gas engines of note, so far as I have been able

to learn, not already manufacturing such engines, have put upon

the market engines running upon either the original Otto cycle or

upon a modification of this cycle.

The efficiency of the gas engine has been very materially increased

during the last 10 or 12 years. For example, the Crossly Otto engine

of a certain size, as built in the years 1882, 1888 and 1894, showed
absolute indicated efficiencies of respectively 17, 21 and 25 per cent.,

the compression pressures being respectively 38, 67 and 88 pounds.

This is what should be expected since theoretically, neglecting all

losses and imperfect action, the efficiency of this type of engine

may be shown to equal unity minus the ratio of the absolute

temperature of the charge before compression to the absolute

temperature after compression. From this expression it is

apparent that an increase in compression is attended by an increase

in efficiency. This is also very clearly shown in Fig. 17 (from

Proc. Inst. C. E., Vol. 124, Pt. 2) representing cards from

these three engines plotted to the same scales of pressures and

volumes. In this figure, ab represents in each case the volume of the

cylinder at the end of the induction stroke. At the end of the

next, or compression stroke, this volume of gases would be com-

pressed to the volumes ac, ag and al respectively, in the engines

above referred to as being built in 1882, 1888 and 1894, the corre

sponding compression pressures, cd, gh and lm, being, as stated, 38,

G7 and 88 pounds. It will be noticed that the ratio of the area of

card No. 2 to the area of No. 1 is greater than that of the corre-

sponding volumes, bg and be, of the charges drawn into the cyl-

ders of the respective engines. This would imply that more work

was done by a certain quantity of gas in No. 2 than in No. 1. It is

also apparent that more work would be done by the same quantity

of gas in No. 3 than in No. 2. As above stated the absolute indicated

efficiencies, obtained by actual trial, were 17, 21 and 25 per cent.

In the Hugon engine, which admitted and exploded the charge

without compression, the efficiency probably did not exceed 5 to 8

per cent. It would appear from these figures, then, that compres-

sion, in this type, is a very essential feature of gas engine economy,

and that the high efficiencies of to day are due chiefly to high com-

pression.

From the report of Mr. Victor A. H. McOowen, of Belfast, of a

recent tests made by him upon an engine of 120 indicated horse-

power, built by Messrs. Dick, Kerr & Company, I have abstracted

the following: The engine tested was a two-cylinder, double acting

tandem engine, with cylinders 13.5 and 13.75 by 20 inches stroke,

and ran at 160 revolutions per minute, receiving an impulse each

stroke. In this gas engine there is a nice adjustment of work done

in the cylinder to the demand for power. The compression pres-

sure is maintained constant at all loads, and for ligbt loads the

pressure is well maintained throughout the stroke. The fact that

the compression pressure remains constant for all conditions of

loading would suggest, as is in fact the case, that the quantity of

air supplied to the cylinder on each induction stroke is always the

same. This nice graduation in the impulses, then, is obtained by

varying the quantity of gas admitted to the cylinder. The manner

of doing this requires explanation, since, as is well known to those

who have had experience with gas engines, the proportion of.'gas

in the mixture does not permit of great variation. In this engine,

however, as the demand for power gradually decreases, the

governor responds by admitting the gas to the cylinder later

and later in the charging stroke, the gas even at full power

being preceded by a considerable quantity of air. It would ap-

pear from indicator cards that stratification did actually exist in

* From a paper read before the Engineers' Society of Western Pennsyl-

vania, Keb. 16, 1897.
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the cylinder of this engine, that is, there was at the end of the

compression stroke a portion of rich explosive mixture in the com-

bustion space, the rest of the cylinder being filled with air. This

engine ran with as great regularity as a double-acting simple

steam engine. The ignition was by hot tube controlled by a tim-

ing valve, and the engine was started by compressed air.

UTILIZATION OF WASTE HEAT.
From the results of a number of tests made upon modern gas

engines, ranging from 20 to 100 horse-power, it would appear that

from 72 to 80 per cent, of the heat supplied to the engine is dis-

carded. Neglecting the radiation losses, they being quite small,

we can then credit the jacket water and the exhaust gases with

carrying off. on the average, about 75 per cent, of the heat supplied

I 'J

Fig. 17.

to the engine. The discarded heat amounted, by actual test, to

7,400 British thermal units per indicated horse-power hour in the

Crossly-Otto engine referred to in this paper, and would probably

be 7,200 British thermal units per indicated horse-power hour in a
similar engine of 100 horse-power capacity. Upon this assumption,
then, an engine of 100 indicated horsepower, while running con-

tinuously at full load, would discard to these two sources heat at

the rate of 720,000 British thermal units per hour. Using average
values obtained from results of tests upon four engines, I find that

of this 720,000 British thermal units, 338,000 would probably pass
into the jacket water, and the remaining 382,000 would pass off in

the. exhaust gases. The temperature of the exhaust gases in this

case would probably not be less than 1,700 degrees Fahr.
There are a number of ways by which this rejected heat may be

utilized and of these I shall ask you to consider two.
First, by utilizing the rejected heat in the generation of steam for

power purposes.

An engine designed with this object in view could be arranged
so as to utilize practically all the heat lost to the jacket water and
by properly proportioning the heating surface of the steam genera-
tor, the greater part of the heat resident in the exhaust gases could
also be withdrawn. Assuming that the steam is to be generated at

a pressure of 100 pounds gage, the feed water being at a tempera^
ture; of 185 degrees Fahr., it would require 1,100 British thermal
units to generate one pound of steam. The temperature of

saturated steam at the assumed pressure being 338 degrees Fahr.
it would be practicable to reduce the temperature of the
exhaust gases to, say, 550 degrees Fahr. We could, therefore
abstract sufficient heat from these gases to reduce their temperature
by 1,150 degrees Fahr. Assuming the specific heat of these
gases to remain constant over this range of temperature, which is

practically the case, we can easily deduce that. 68 per cent, of the
heat contained in the products of combustion can be abstracted.
The total amount of heat available, then, in an engine of 100 indi.
cated horse-power would be, approximately, neglecting radiation
losses, 338,000 plus 68 per cent, of 382,000, or 598,000 British ther-
mal units per hour. Deducting 10 per cent, for radiation losses,

we get as a net result540,000 British thermal units per hour.
This amount of Heat would, under the assumed conditions, gen-

erate steam at the rate of 490 pounds per hour. From this we can
see that the indicated horse-power of a single 100 horse-power gas
engine could be increased by about 10 to 12 per cent. This small
gain in power would not be a proper return for the extra outlay
and trouble involved. If, however, the plant were large enough to
warrant the installation of a compound condensing engine, this
increase in power might reach under favorable conditions as much
as 30 or even 35 per cent. I believe that an installai ion of this sort
would, for plants of 1,000 horse-power or over, prove to be
economical in the generation of power, especially in localities where
fuel is expensive. Since the steam engine, in this case, could not

be governed in any of the usual ways, it would be necessary to con-

nect it in some manner to one of the gas engine units. The best

arrangement doubtless would be to have one or more of the gas

engine units constructed as a steam gas engine, with the steam and

gas cylinders arranged tandem, or at least connected to the same
crank shaft. This would be a perfectly practicable arrangement,
and should not be confounded with any of the various methods
that have been tried, but without success, of introducing the steam
into the gas engine cylinder.

Second, by utilizing the discarded heat for warming buildings,

drying, cooking, etc. In shops, factories, office buildings, hotels,

restaurants, laundries, etc., the waste heat from gas engines could

be used in most instances to greater advantage than that from
steam engines.

For general warming purposes I believe that a hot water system
would, in most cases, be the best to install. It would possess the

advantage of being applicable to gas engines as now built without
necessitating any change in the engines proper, besides being safe

convenient and economical. The arrangement that I have in mind
is as follows: The main return from the hot water heating system
is connected to the engine at or near the bottom of the water
jacket. The top of the water jacket is connected directly to a

heater, through which the exhaust from the engine is made to pass,

the heater being connected to the main flow pipe of the hot water
heating system.

The action would be as follows: The water from the main return

of the heating system entering the engine jacket at say, 110 degrees
Fahr., would leave at a temperature of, say. 135 degrees, carrying

with it the heat ordinarily rejected to the water jacket. It would
then enter the heater at a temperature of 135 degrees and leave at

say 165 degrees, having reduced the temperature of the exhaust
gases to say 300 degrees which would be practicable in a well-

designed heater. This of course presupposes the rapid circulation

that is so desirable in most hot water heating systems.

Assuming, as before, that the temperature of the exhaust gases
is 1,700 degrees Fahr,, it would be practicable to abstract enough
heat to lower their temperature 1,700 degrees minus 300 degrees, or

1,400 degrees. Under favorable conditions, then, we could abstract

82 per cent, of the heat ordinarily rejected in the exhaust gases.

The total amount of heat available for heating purposes then in an
engine of 100 horse-power capacity running at full load, deducting
8 per cent, for radiation losses, would be at the rate of 600,000

British thermal units per hour.

From the reports of the U. S. Signal Service, it would appear that
tha mean temperature at Pittsburgh for the months of November,
December, January, February and March, are respectively 40. 31,

29, 31 and 39 degrees, making an average, for the five coldest

months, of 34 degrees Fahr.

Using the formula h = (n <.', 55 + G + W , 4) t, in which C is the

cubic contents of the room or building, 11" the area of exposed
wall, G the area of glass, n the number of changes of air per hour.
t the difference between inside and outside temperatures, and 'i

the number of heat units required per hour; I get my substituting
average values obtained from a recently constructed business

block, the formula C = 14 h t.

The rejected heat from the 100 indicated horse power engine con-
sidered would then, while running under full load, maintain a tem-
perature of 70 degrees within a building having a volume of C = 14

x 600,000, (70—31)= 233,000 cubic feet, or a floor space of about 20,009

square feet, the temperature without being the mean obtained for

the five coldest months at Pittsburgh. In an office building this

same engine would furnish sufficient heat, under the above condi-
tions, for 58 rooms, the rooms having an average volume of 4,000

cubic feet. For zero temperature outside, however, and 70 degrees
within, the volume heated would be reduced to 120,000 cubic feet,

or in the office building considered to 30 rooms, leaving 28 rooms to

be heated from some other source. On the other band, when the
temperature rose above 34 degrees some of the rejected heat would
have to go to waste.

If this same engine be placed in a building having a volume of

480,000 cubic feet, it would furnish enough heat to maintain a tem-
perature of 70 degrees within, when the temperature without was
52 degrees ; while for zero temperature it would furnish but one-

fourth the heat required. It would then be necessary to place one
or more additional heaters in circuit between the engine heater and
the main flow pipe of the hot-water system. For the mean temper-

ature at Pittsburgh, during the five coldest months, this engine
would furnish a trifle over 50 per cent, of the heat necessary.

I am well aware of the fact that in buildings of the character

considered, there is ordinarily, during the day, a demand for but
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a small fraction of 100 horse-power. But the demand for this amount
of power could be easily created through the business portions

of our cities. What I refer to is the placing at convenient
locations, in the basement of such buildings as could best utilize

the discarded heat from gas engines, plants of from say 50 to 500

horse-power capacity, such plants to furnish power for the elevators,

printing presses, etc., located within a convenient radius. For such
service, with hydraulic transmission arranged with provision for a
moderate storage, the load upon the engines could be kept practic-

ally constant during the business hours of the day.

This proposed method of utilizing the waste heat from gas en-

gines would also be well adapted to shops, factories, laundries, in

fact to any building in which both power and heat are required.

COST OF POWER.

The best modern gas engines of from 50 to 100 horse power, run.

ning at full load, will show a heat consumption, when using illu-

minaiing gas of average composition, of 10,000 British thermal units

per indicated horse-power hour, or 11,500 per British horse power
hour. If we take as average values for illuminating and natuial

gases, respectively, 675 and 1,000 British thermal units per cubic

foot, we get thegas consumption per horse-power hour as follows-'

First, for illuminating gas per indicated horse-power hour, 14.8 cu-
bic feet, and per brake horse-power hour, 17.0 cubic feet; second,

for natural gas per indicated horse power hour, 10.0 cubic feet, and
per brake horse-power hour, 11.5 cubic feet.

I have been informed by the Pittsburg representative of a leading

gas engine builder, that from their experience it would appear that

the indicated work obtained from the use of these two gases is not
in proportion to their respective heating values; that, whereas the
average heating value of natural gas is about 50 per cent, greater

than of illuminating gas, the indicated work per cubic foot, as com-
pared with that of illuminating gas, was found, in a number of in-

stances, to be from 5 to 10 per cent, greater. 1 am inclined to be
lieve that the heating values of the gases may not have been up to

the average, or that the best proportion of gas to air was not used-

However, in order to be upon perfectly safe ground, I have assumed
as a basis for my estimates, instead of the 11.5 cubic feet obtained,

10 cubic feet of natural gas per brake horse-power hour.

My estimate for the cost of 100 brake horse-power for 300 days
of 10 hours each, allowing the rejected heat to go to waste, is as
follows:

Interest on cost of plant, $3,500 at 6 per cent $210. P0
Depreciation and repairs, at 7 per cent 245.00
4,944 thousand feet natural gas at 15 cents, net 711.150
A r tendance, H time at $2. 50 per day 193.13
applies 120.00

Total cost of 100 brake horse-power per annum $1,509. 7

This is at the rate of £15.10 per brake horse-power per annum
upon the supposition that the engine runs at full power for 300

days of 10 hours each.

Running upon the same service, but at one half load, assuming
that the thermo-dynamic efficiency remains constant, which would
be practically the case for an engine governed by the hit and miss
method, and also assuming a mechanical efficiency of 87 per cent. I

get as follows:

Interest on cost of plant, $3,500 at 6 percent $210.00
Depreciation and repairs at 6!^ per cent 227.50
2,794 thousand feet natural gas at 15 ents, net 119. In
Attendance, one-quarter time at $2.50 per day 193.13
Supplies lliO.OO

Total cost of 50 brake horse-power per ancum $1,119.73
Cost per brake horsepower per annum of 309 days of 10 hours.. 22.99

Running upon the same service, but at one-fourth load, the cost

of 25 brake horse-power would be §38.43.

Assuming that this engine runs under a load that varies from 25

to 100 brake horse-power, so that the summations of the time inter
vals at intermediate points are practically equal, then the cost per
brake horse-power per annum would be $25.51.

In these estimates no rental charge for space has been entered,
because of the fact that an engine of 100 horse-power, of the vertical
multiple cylinder type, would require a floor space of not more than
5 by 8 feet, and could be placed in the least valuable part of the base-
ment.

No charge was entered for jacket water supply, because the
jacket water could be cooled by being circulated through a tank, or
cooling coils, located on the roof, or at other convenient place out-
side of the buildine. This could be accomplished, for average con-
ditions, at an extra cost of about 45 cents per brake horse power
per annum, which is of course, quite insignificant.

My estimates, then, for the cost of power, when generated by gas
engine units of.100 brake horse-power, located in the basements

of suitable business buildings of Pittsburgh and Allegheny, would
be, for natural gas and upon the basis of 30!) days of 10 hours, as

follows:

1. When running at full load $15.55
2. When running at one-half load 23.44
3. When runnine at one-fourth load 38.8S
1. VVhen running at from one-fourth to full load 25.96

Should the rejected heat be utilized for heating purposes, in the

manner that has been proposed in this paper, no extra expense of

consequence for installation need be incurred, since the cost of the

apparatus necessary to abstract heat from the exhaust gases would
be practically offset by the reduction in cost of the other heating
apparatus.

I shall make no attempt in this paper, as to do so would make it

unduly long, to estimate the value of the rejected Heat when utilized

in the various ways suggested. The amount of heat, however, that
could be utilized for heating purposes, at practically no expense,
may be deduced from what has been given, and would be as
follows:

British thermal units
per hour.

1. KDgine of 1"0 brake hors ; power, at full power 690,000
2.

" at one-half power 391. nun

3.
'

at one-fourth power 240.000
4.

"
at one-fourth to full power. ... 140,000

Using the formula derived for average conditions, namely,
G = \\h ,'t, I get, by substituting the proper values given for Pitts-

burg, the following for the cubic foot of space that conld be heated,

when the temperature without is the average for the five coldest

months:

Cubic feet of
space.

1. Engine of 100 brake horse powtr. at full power 269.000
2. " " " at one-half power 152.000

3.
' at one-fourth power 94,000

1. " " " at one-fourth to full power .. . 172,000

Recent Arbitration Committee Decisions.

Last month we published in full one important recent decision

of the M. C. B. Arbitration Committee, and in what follows we
abstract several others of some importance:

Case No. 381, between the Pennsylvania Railroad and the Phil.

& Reading, involves an allowance for scrap credits for parts of a

car missing and broken and replaced by the latter road. The only

credits it allowed were for such parts as were damaged, but not

lost. The Pennsylvania claimed that the rules required scrap

credits for missing parts and in this respect were just, for the

missing parts must be in the possession of the road at some point

along its line. In this claim it was sustained by the Arbitration

Committee.
Case No. 383 is an unusual one, though it belongs to a class that

should never come before the committee, as the right and wrong in

the case is too evident to need a decision. The Texas Central road

had a flat car that left its lines in 1889. After two years it was re-

ported in such bad condition as to require general overhauling to

get it home. Authority for this was not given, but in 1895 the C.

O. & S. W. Ry. asks authority to repair it sufficiently to make it

safe to send home. Authority is given, and under this authority

rotten parts are replaced and a bill of $65.77 rendered. This the

road refused to pay, but the Arbitration Committee decides that the

bill is just.

Case No. 388 is between the Great Northern and the Duluth &
Iron Range. The latter road has some new cars built, and these

were delivered to tbem over the line of the Great Northern. One
car had every wheel slid flat to such an extent as to be ruined. The
Great Northern replaced them and rendered a bill, claiming that

the pipe to the retaining valve was full of chips which prevented

the brakes from properly releasing on a long grade. It had tested

the brakes before the train started, and though the brakes then re-

leased, the Great Northern assumed that the operation was acci-

dental. The committee held the Great Northern responsible be-

cause the defect in the brake would have been detected if its inspec-

tion had been thorough.

In the course of a few weeks it is expected that the Hardie

compressed air motor will be in service on the Ninth avenue ele-

vated line in New York City. The air compressing plant is com-

plete, as is alsothe motor, and the connections from the power-

house to the charging point on the elevated structure are be-

ing made.
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Diagram for Determining the Lengths of Rivets.

The accompanying diagram for determining the length of

rivets is in use in the Bureau of Steam Engineering of the Navy
Department, and provides a means for promptly finding the

length of rivets without calculation of any kind. The diagram is

based on the assumption that all rivet holes are ,*, of an inch

larger than the rivets; that the riveting is done by machinery, and

that the two heads of a rivet are alike and of the following dimen-

sions :

Diameter of
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while being frozen, and thus forming local and regional segrega-

tions, which vary considerably in composition from the remain-

der of the steel ingot. Nickel, sulphur, phosphqrus, slag and

carbon to a less degree are thus liable to collect, forming plates or

bars which vary considerably in chemical composition, and con-

sequently in elongation and elastic properties; per cent, elonga-

tion may vary two points for every .0105 per cent, carbon, while

the elastic limit may vary 1,000 pounds per squire inch for each

0.01 per cent, carbon. As the nickel, when alloyed in quantities

of 3 per cent., may increase the elastic limit 15 per cent., and a

5 per cent, nickel alloy by 50 per cent., we see how the other im-

purities may, by their unequal distribution, give adjacent par-

ticles entirely different elastic qualities. The presence of

blowholes, hollow pipes and lamination due to internal

fractures or cold working are often hard to detect, and

are the most glaring of irregularities. Residual internal

stresses due to forging at too low a temperature, cold

working, unequal cooling, etc., are, unfortunately, little

known, and are some of the most fruitful sources of fatigue, and

the most insidious of the destroyers of elasticity. Again there

are such local partial deformations as " gag marks" in straighten-

ing beams, rails or rods, hammer marks, the effects of punching,

shearing, stamping, etc., all of which form a good start for the

progressive breaking down of the material. The specific gravity

or density also is changed by handling and treatment. M. Caron

by 30 successive heating and quenching operations reduced the

density of steel from 7.817 to 7.743. Mr. Horace Allen changed

the density of a mild steel billet, by rolling into a rod, from 7.826

to 7.865, and then back to 7.852 by subsequent annealing; this rod

was drawn into No. 10 B. W. G. wire which had a specific grav-

ity of 7.815, or after annealing 7.824. Cold rolling also increases

the density; according to Mr. Lanza it also increases the limit of

elasticity 80 to 125 per cent., although it would be interesting to

know how he determined this limit, for by the usual tests there

is no very decided jog in the stress-stretch curve with cold-

rolled or cold-drawn unannealed rods or tubing.

It therefore becomes very evident that when any or all of the

aforesaid influences have been at work on steel, its degree of

elasticity will depend upon the extent of these influences. The
determination and evolution of such destructive factors is by

present methods impracticable, except as they occur in such a

manner as to be shown in ordinary testing. Ordinary masses of

steel are quite constant in chemical and physical composition,

though the same cannot be said of internal stresses present in

nearly all steels. Material which has been bent cold has four

zones of alternating tension and compression ; rolled rods cool

more quickly on the exterior and have, when cold, the exterior in

compression and the interior in tension. Rodman cast-iron guns

have 10,000 pounds per square inch compression on their inter-

nal bore and 4,000 pounds per square inch tension on the outside

purposely secured by cooling the interior and heating the exte-

rior after casting ; ordinary forged material will have stresses

from 1,000 to 10,000 pounds per square inch initial stresses, which

usually cannot be determined without destroying the material

;

imagine the body of a material you are about to test to be filled

with conflicting tensile and compressive stresses, whose magni-

tude you have no means of knowing, and then follow their action

as a piece of steel is slowly pulled apart—why, even the turning

of a test specimen creates initial stresses, rough turning putting

the surface in probably 2.000 pound;-' tension, while a small cut

wi'h a dull tool will put it in compression and raise the unit ten-

sile strength by several thousand pounds. These are facts known
to well-informed testing engineers. Under the influence of such

stressessome particles may even be stressed beyond their elastic limit

and form permanent sets before others are out of compression and
then we will have progressive destruction from the start; this is

what happens with cold-rolled or cold-drawn steel in varying

degrees ; for not only tensile but also endurance tests show that

though such material in the unannealed state has a high tensile

strength, yet it has no well-defined limit of elasticity. Such con-

siderations are doubtless what led that careful engineer James
Christie to say that " The elasticity of either steel or iron is so

variable and uncertain that it is difficult to assign a definite value

to any particular material except by taking the average of numer-

ous experiments." Generally speaking steel is said to be elastic

while the ratio of the successive loads per square inch of cross-

section divided by the resulting stretch in decimals of an inch per

inch in length remains a constant factor; 'for a steel which

stretches 0.0003 inch for each 1,000 pounds per square inch load

applied this factor would be 33J million.

Elastic Factors.—Let us now look at the various terms used in

defining elasticity in steel and the methods used in determining

them. In the testing of steel, as the stresses increase from zero

we pass successively through the elastic conditions determined by

the coefficient of elasticity, through the several limits as deter-

mined by our various authorities, and which often vary as much
as 10,000 pounds per square inch, into the condition of progressive

destructive, and end with fracture of the material at tho tensile

strength or breaking load. We will arrange them as follows :

1. Dynamic coefficient for modulus of elasticity (Ed.).

2. Static " " " "
(E.).

3. Limit of proportionality (L, P.).

4. Elastic limit (yield point, 1st permanent "set") (E. L.).

5. Elastic limit (drop of beam).
6. Ultimate teDSile strength (breaking load) (T. S.).

Metliods of Testing Elasticity.—In order to still more fully

understand what is meant by elasticity in the commercial and

scientific world, a condensed description of the methods in ues

will be necessary. There are two classes of machines in generai

operation—the lever machines, such as are used in the smaller

works and laboratories and in colleges, and the few more com-

plicated machines of which the Emery is a type. The

former has power supplied to it by either screws operated by

hand or from a line shaft and belt, or by a hydraulic cylinder

using oil supplied by a duplex pressure pump. These sources of

tension are attached to one end of the bar to be tested by means

of movable jaws or clamps ; the other end of the bar is fastened

by similar wedges or jaws to a plate bearing on a series of double

compound levers which terminate in a long scale beam, over the

graduations of which a weight is made to roll under control of

the operator. When, therefore, the power of the screw or

hydraulic pressure causes tension in the test rod, this tension is

transmitted at the other end through the series of levers to the

scale beam, where it is measured in pounds by moving the weight

along until the beam is balanced and vibrates freely ; this load,

divided by the area of cross-section of the test piece in square

inches, will be the unit stress in pounds per square inch when

square inches and pounds are used. Tons (2,240 pounds) per

square inch are used in England, while kilograms per square

millimeter are used on the Continent (1 kilogram per square

millimeter equals 1,422.3 pounds per square inch). In some cases

the tension is measured, not by levers, but by a pressure gage, a

mercury manometer or other methods, and this is especially the

case with machines for testing full-sized members such as eye

bars for bridges. The Emery machines are more accurate

throughout, are of greater capacity, are very sensitive and easily

controlled. Hydraulic power is supplied by oil pumps and the

tension measured by adding small weights successively to

a scale beam until a balance beam or index indicates

equilibrium ; any fluctuations in this beam indicate breaks in the

constant ratio of stress to stretch, and consequently in elasticity.

Elongation is usually measured by a scaled arc extensometer or

electric micrometer, sometimes by a fine micrometer screw. As

far as the writer is aware, the " mirror apparatus" described by

Mr. Henning (American Machinist, Feb. 11, 1895) is not in

general use on any of the larger machines of this class ;
the same

may be said of similar apparatus used on the Continent by Wed-

ding, Martens, Rudloff and other investigators. As elasticity is

reckoned in terms of elongation, it is apparent that the accuracy

of the elongation determination establishes at once the accuracy

of the elasticity determination. Stretch is gotten by various

methods, nearly all of which depend somewhat or. human judg-

ment, never at best infallible, and so we may expf ct to find some

startling results. When investigating this subject Mr. Webfter

sent samples of the same steel from the same bar to seven differ-
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ent works and laboratories, aDd received the following determina-
tions of elastic limit : 37.200, 37.350, 37,490, 38.900, 39,090, 39.700

13,400. Tmswason a 0.19 per cent, carbon steel by presumably
the same method. He further says :

" By the present methods in

use no reliance whatever can be placed on the elastic limits re-

ported," and says he knows of cases in which the test piece had
stretched three-tenths of an iDch beyond the yield point before
the elastic limit was taken. This condition of affairs as stated
seems somewhat abnormal, so let us look at the method em-
ployed in the ordinary lever machines in use.

Drop of Beam—The test specimen is prepared in various ways.
Bessemer heat tests are rolled into flat bars and center-punch
marks made on them 8 or 10 inches apart, the width and thick-
ness recorded, bar placed in the jaws of the testing machine, the
driving belt thrown in or steam turned on the pump, and then
the operator moves the weight along the balance beam in such a
manner that it vibrates freely about the middle of its range, unti 1

a load is reached where it suddenly drops, and a few moments
elapse before it gradually regains its middle position again; this
load is the elastic limit determined by "drop of beam."' We here
see that it is assumed that the rate of application of load is uni-
form, as it is, approximately; that the rate of stretch is propor-
tional to the rate at which the load is applied, as it is, approxi-
mately: therefore, that when the rate of stretch suddenly in-

creases, the rate of loading being constant, the weight must be
moved more slowly; consequently the limit of elasticity must lie

somewhere near the point where the rate of stretch changes, as
it does—approximately—very approximately. Sow, how will we
account for the drop of the beam ? It is well known by those
who have tested much material that where steel is slowly
stretched until broken that the rate of elongation of small parts
of the length is not always the same for each; first one division
will stretch, then make a stubborn stand, then another and stil1

another, showing local weakness, until the middle divisions
elongate and the piece breaks. This takes place with all stresses,
and makes the elastic curve quite irregular. Howe and Kreuz-
pointner have shown that the stretch of each division is not pro
portional to its distance from the break, but that they are quite
irregular. We can then say that partial failure and recovery is a
property of stretched steel, and that this stubborn resistance be-
fore the material jumps to its next place to hold on may prolong
the unit resistance beyond the point where a proportional elonga-
tion would place it. The drop of the beam is evidently caused by
such a jump and recovery: therefore, according to the preceding
explanation, we can say that this point is too high, and
such, in fact, is the case, as shown by a number
of engineers who have carefully investigated the subject. More
exact methods are employed where the limit of elasticity is de-
fined as the point of first permanent set. Formerly but a single
center-punch mark was made on a test piece, one leg of a di-
viders spaced 8 inches placed in it and a mark scratched with the
other on a chalked surface near the other end, at a distance of
8 inches; then loads were applied until somewhere near the
elastic limit suspected, and another scratch made on the chalk.
Then unit loads of about a 1,000 pounds, successively applied
until the scratches or scribe-marks predicted a sudden increase in
the stretch, when but 500 pounds were applied until there was
undoubtedly a suddenly increase in elongation. This was the
elastic limit and was corroborated by the cracking of scale on the
specimen, the extra number of turns of the screw or strokes of
the pump to produce the load, and the drop of the beam. This
gave closer results than simply the drop of the beam. Perma-
nent "set" methods succeeded, for it was found quite difficult to
determine accurately the differences of 0.0003 of an inch for each
load applied on a chalked surface full of lines previously made.
Permanent Set—A set takes place when the material" does not

return to its original length, and, according to Sir W. Thompson,
there its elasticity ends. Therefore, after stretching the test piece
to near the elastic limit, the load was entirely released and the
distance between two punch marks measured. If no change
was evident with the micrometer used another unit load was ap-
plied, decreasing from 4,000 to 2,000, 1,000 and 500 pounds, and

the same measurements taken as before, until a decided increase

in the amount of stretch is noted, usually not more than 0.0001

inch per 1,000 pounds in 8 inches. By fastening an electric con-

tact micrometer to the test specimen at both punch marks, a bell

rings when the specimen returns to its original position and

ceases to ring when it does not. A micrometer screw then de-

termines the amount of "set."

Proportionality.—There is another point which is not usually

determined in our laboratories, although it is quite common in

France and Germany, and is known as the limit of proportion-

ality. We have seen before that the " drop of beam" depended

on the assumption that it had something to do with elasticity
;

that may or may not be so, but we are certain that it has some-

thing to do with failure, and is the palpable evidence of progress-

ive destruction. We have also seen it claimed that the first per-

manent "set" had some intimate or remote relations with elas-

ticity ; that majr or may not be true again, but we do know that

it is the first evidence we have of actual deformation. Let us then

examine into what we know to be an undoubted factor of elas-

ticity.

The modulus of elasticity, formerly called the coefficient of elas-

ticity, is the ratio of the unit load to the unit stretch which it pro-

duces. If each increment of load of 2,000 pounds per square inch

produced an increment in stretch of 0.00008 of an inch per inch of

length there would result a modului; of elasticity of 25 million.

This ratio between stress and stretch is a property of elasticity

vhinh remains approximately constant in very homogeneous
steels, though in many the rate of stretch gradually increases

from the beginning, and in others some of the successive elonga-

tions vary considerably, apparently by successive jumps ; thus we
are again reminded that steel is not isotropic. With the electric

contact micrometer, the successive elongations are measured after

each corresponding load increment, by turning the micrometer

screw until the electric bell rings, and reading it, which can be

done readily to 1-10000 of an inch. The error of micrometer

screws are sometimes considerable, so that a reflecting extensom-

eter such as described by Mr. Henning is quicker and more ac-

curate for such small readings. To describe the latter briefly, the

test piece being marked on opposite sides near each end, the base

is clamped to the lower marks ; from the base rise two springs on
either side of the specimen which terminate at the upper mark in

two rollers carrying on their extended horizontal axes two mir-

rors ; these small mirrors are adjusted in such a manner that a

telescope directed to them at a distance of 5 feet will see the re-

flection of the zero point on two vertical scales beside the tele-

scope. If now the piece is slightly elongated the rollers in con-

tact with it will revolve, and with them the two mirrors, thus

bringing another reading of the reflected scale within the field of

the telescope. Thus the actual elongation is magnified to a much
greater extent than it would have been with any micrometer
screw, eliminating the appreciable errors of thread and gradua-
tion, and enabling one to determine exceedingly small changes
in stretch.

While the modulus of elasticity is constant the proportionality

of unit stress to a unit stretch is also constant; as soon as the next
increment of load produces a greater increment of elongation,

proportionality ceases, and we have what is called the limit of
proportionality. This limit is located at the point where, accord-
ing to the French commission of tests, an additional 1,000 pounds
per square inch load will produce an increase in increment of elon-

gation in 8 inches of 0.000027 of an inch ; as the error of a screw
micrometer is probably twice this amount, the necessity of im-
proved apparatus is apparent. The Engineering News (July 25
1895. page 60) suggests the placing of this limit of elasticity at
the point where the next elongation will be three or four times
what it was between total unit loads of 4,000 to 24,000 pounds.
We notice that the limit of proportionality has nothing to do with
drop of beam or permanent set; it is a factor of elasticity and not
of deformation; it is as much a refinement on the yield point as
the yield point was on the drop of beam. So that here we have
three distinct limits of elasticity, each with its supporters among
our best engineers and metallurgists; we have both a dynamic (as
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yet experimental) and a static coefficient of elasticity; add to

these the promiscuous manner in which bent, tempered, annealed,

cold and hot-worked, uniform and segregated material of known
and unknown composition are reported, and then try to guess

what a man means when he tells you the steel of a certain lot of

rails had an elastic limit of 40,000 pounds; and, therefore, in his

opinion, were strong enough.

Comparisoyi of Limits.—To give an approximate idea as to the

relative location of the various limits, we can say, and with some
basis of accuracy, that the drop of the beam lies (the difference

increasing as the carbon decreases) 1,000 to 5,000 pounds per

square inch above the yield point; that the elastic limit or yield

point lies from 2,000 to 10,000 pounds per square inch above the

limit of proportionality, and that the location of the limit of pro-

portionality depends largely upon the delicacy of the apparatus

employed and the mechanical condition of the steel. The error

of the usual lever machine due to friction, inertia, etc., is about

6 per cent., rising as high as 15 per cent., according to Mr. Hen-
ning, when the bearing surfaces are in bad condition. The usua'

method, in fact, with structural material, almost the only method
in daily use, is to determine elasticity by the drop of the beam.

Suppose the steel rail having the elastic limit of 40,000 pounds
per square inch were inquired into. The error of machine cor-

rection of +.06 would bring it up to 42,400 drop of beam E. L.

Let us take the yield point at 40,400, i. e. , 2,0(0 pounds lower, and
the limit of proportionality 4,000 pounds lower still, at 36,400,

which is an error of 8 per cent, and brings the limit of elasticity

near the point of rejection of the material. It is, therefore

scarcely necessary to remind engineers that a limit should be in-

cluded in their specifications which will correspond to each of

the three methods of testing. It would also be well to have two
series of tests: 1st, a quality test, in which all specimens are to be

tested in tension in the usual manner after being annealed at a

stated temperature for a stated time; 2d, a condition test, in

which the beam is tested for endurance, internal stresses, etc., in

a manner which shall be as near a reproduction as possible of the

actual service for which it is intended.

All of which goes to show that the usual elastic limit as re-

ported tells us nothing about elasticity unless accompanied by
full details. The E. L. as usually reported is therefore very much
like the Illinois lawyer who " wiggled-wiggled in, and he wiggled

out, and left the jury still in doubt as to whether the snake that

made the track was going north or coming back."

What are we going to do about it ? Nothing I As long as en-

gineers and purchasers are willing to accept errors of 15 per cent,

due to method of testing alone, the laity can have their private

opinion, but things will go on as before, notwithstanding.

Dynamic Elasticity.—Referring to the dynamic coefficient of

elasticity, and the dynamic method for determining isotropy, it

might be said that it is something to think over very carefully.

Lagrange first established the equation of equilibrium of elastic

metal plates; Poisson applied his general theory of elastic

forces to the same and found the conditions of vibration. Kirch-
hoff (Comptes Rendus, 1848-49) produced the equations of equilib-

rium and movement in an elastic plate. E. Mercadier took up
these investigations {ibid., 1884-85-87-83-89-91-92-93) and ap-

plied the principles in connection with his own equations to the

investigation of circular and rectangular plates in determining
the comparative degree of isotropy and elasticity in glass, iron,

hard and mild steel, and nickel-steel; the results achieved com-
pared very closely with tests made at the Creusot laboratories.

Briefly, his method consists in taking a plate of steel whose thick-

ness has been accurately determined, also its length or its diame-
ter, supporting the plate freely at its nodal lines (a concentric
circle whose radius is 0.68 the radius of the disc, or two trans-

verse lines at a distance of 0.22 the length from both ends of the
rectangular plate) on two straight edges or on one or three posts,

all of cork. The procedure is, with discs, to support the disc on
a single point at its center, strike the edge with a cork hammer
and note the tone on the musical scale which results; then place

the nodal circle on the three cork supports and strike on its center,

noting the tone as before; the first tone will be the fundamental,

the second the first harmonic of the disc; with rectangular plates
the fundamental tone is determined by an electric contact record-
ing chronograph which gives the number of vibrations direct,

while in the former case the number of vibrations are found
from the tones produced. This is the extent of the practical de-
terminations. The data thus obtained is substituted in the ap-
propriate formula? aud the comparative isotropy of steels ex-
amined; the coefficients of elasticity obtained differed but little

from those determined in tension, being usually higher. Assum-
ing that the ability to vibrate freely is a function of elasticity, we
thus arrive at some interesting results. Mercadier suggests that
steels be examined for their nodal lines and says that when sand
is scattered evenly on a disc supported at its center, and struck
on the edge, that the resulting vibrations will cause the
sand to form a characteristic nodal line, and that
"to a perfect homogeneity should correspond a per-
fectly circular nodal line "

; be also says that this rarely happens
by reason of a " lack of elastic symmetry," though these irregu-
lar nodes become more nearly circular as the plate becomes
thicker; the sound, also, was found to be more confused as the
elasticity became more distorted, and we are reminded how
fatigued boiler plates and car wheels are often detected simply
by the sound given when struck by a hammer. In connection
with the work of Mercadier, those interested will find the investi-

gations of Lame, Saint-Venant, Wertheim and Cbladin quite
valuable. We find here a curious relation between this dynamic
coefficient and the coefficient due to a static load ; it is generally
greater by several per cent., which indicates that but a portion
of the metal in a tensile specimen resists elongation with its

normal ability. Kreuzpointner has shown (Eng. Mag., March)
that steel under tension has a tendency to flow. First the interior

flows toward the middle, then the surface begins to stretch at the
middle length and flows faster than interior, indicating a varia-

tion in physical condition of the surface and interior. We may
say that this is due to surface work, to internal stresses, to " sur-
face tension," to the property of flow, etc., but we cannot say
that it represents actual conditions of the metal in a larger mass.
The unit loads are calculated from the original diameter, conse-
quently as the bar stretches, and its diameter aud density become
less its unit load will no longer be that on the original cross-sec-

tion. Therefore, the successive increments of load reported are
too small ; it may even be that the dynamic coefficient obtained
from the number of musical vibrations per second is the more
nearly correct of the two. The difference was found to be in low
carbon steel about five per cent.; in high carbon steel very slight;

five per cent, nickel-steel, low carbon, a difference of 14 per cent.;

25 per cent, nickel high carbon steel gave a difference of 55 per
cent. ; the static coefficient seemed low in each case.

The Holland submarine boat being built at the Nixon ship-

yards, Elizabeth, N. J., is about 50 feet long, 10 feet 3 inches in

diameter amidships, and is cigar-shaped. The shell is of half-

inch steel at the greatest diameter, gradually thinning toward
the ends. It carries three Whitehead torpedoes. The fuel is to

be oil, and compressed air is to be stored in reservoirs at 3,000
pounds pressure for use in operating the torpodoes, expelling
water ballast and for the respiration of the crew. The vessel is

meant to move through the water with the conning tower above
the surface, but it can be entirely submerged, at which time the
motive power will be electricity, furnished by a storage battery.

That portion of the Illinois Central Railroad on which it is pos-

sible that electricity may be employed as a motive power extends
from Randolph street to Sixty-third street, in Chicago, and is

about eight miles long. There are thirteen stations in this distance,

and the suburban service is undoubtedly the heaviest conducted
by any surface steam railroad in this country. Ihe Board of

Directors of the railroad have authorized the President to con-
tinue his investigations into the expediency of electric motive
power, and Mr. Wallace, Chief Engineer of the company, is at

work on the problem. It is not expected, however, that the

Illinois Central officials are going to make the transformation

with the rapidity stated by some of our electrical contemporaries,
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The Yale-Weston "Triplex" Chain Pulley Block.

When the Triplex chain block was first introduced a report was
published of tests made by Prof. R. H. Thurston, of Cornell Uni
versity, to determine the relative "mechanical efficiency" of the

various types of chain blocks in use. which disclosed the remark-
able fact that while the efficiency of seven other types ranged from
18.9 per cent, to 32 per cent, (the Weston differential biock being

one of the highesti the Triples spur-geared block developed an
efficiency of 79.5 per cent., or nearly threefold the average of other
blocks. This result, since confirmed by experience, makes the

Triplex block greatly more economical in use than any other wher
ever the use is frequent and economy of time or labor is material.

In order to meet the demand for blocks of large capacity and high

efficiency, two new sizes of the Triplex block have recently been
produced by Yale the & To wne Manufacturing Company, capable

The Yale-Weston " Triplex " Chain Pulley Block of 16 and 20
Tons Capacity.

respectively of handling loads of 16 and 20 tons. The accompany-
ing illustration shows the design of these blocks. The construction
consists in placing a yoke on the upper hook, each end of this yoke
carrying a Triplex mechanism of two tons capacity and each
mechanism being operated by an independent hand chain. The
two slack ends of the hoisting chain are attached respectively to
the two Triplex hoists. The first loop of this chain then passes
around the driving sheave in each hoist and thence over two sets
of intermediate sheaves, one set carried in the frame of the bottom
hook and the other set in the frame connected directly with the
shank of the upper hook. The number of parts of chain is such

that the maximum load on each part does not exceed 2 tons. In like

manner the maximum load on each hoist is limited to 2 tons, and
this is the limit of load carried by each arm of the yoke. All the re-

mainder of the load is suspended directly from the shank of the

upper hook—a most admirable arrangement. This construction

admits of greater compactness and occupies less headroom than
any heretofore devised. Still greater compactness and from 18 to 20

inches additional headroom can be obtained by omitting the upper
hook and crosshead and building the block into the trolley of a
hand crane or overhead tramrail system.
A most important advantage arises from the fact that either or

both of the two hoists may be operated simultaneously or inde-

pendently. The full load may be raised by two men pulling to-

gether on the hand chain of one hoist, or at double speed by four

men, two on each hoist. In like manner lowering may be effected

at varying speeds by using either or both of the hoists. The loca

tion of the hoists at the outer ends of the yoke brings the two hand
chains somewhat clear of the load and in the most convenient posi-

tion for effective use.

This ingenious application of the Triplex system adapts it to the

largest loads for which portable hoists are usually required, and by
reason of the duplication of the hoisting mechanism enables the
full power of four men to be utilized either in lifting the maximum
load at normal speed, or lighter loads at great speed, whereas all

other large hoists have heretofore had but a single hand chain, on
which it is not possible to utilize effectively the power of more than
two or at the most three men.

Capacity.
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The Philadelphia Water-Tube Boiler.

with the beating surfaces. A strong circulation and the pro-

duction of dry steam are other claims that seem fully warranted
by the form of construction employed. The water level is prefera-

bly one fourth way up the steam drum. The most heat is received

by the front set of tubes expanding that column of water more
than the column in the rear set, and circulation is commenced al-

most with the starting of the fire. Steam will be formed in the

front set first, thus increasing the circulation. The feed water is

introduced into the rear steam drum, and mingling with the water
forms part of the downward current and assists the circulation.

Before reaching the rear mud drum it has attained the full tem-
perature of the water and precipitates its mineral impurities, de-

positing them in that drum, from which they may be blown out or

removed. This drum is so situated that it receives no heat from
the furnace. The purified water passes into the front drum and up
the fir9t set of tubes. The front set of tubes are then internally

clean and full of water unmixed with steam when first presented
to the action of the flame. Thus in this boiler the products of a
practically complete combustion pass from the furnace and at their

highest temperature pass among the tubes just above the mud
drum, where these tubes are supplied with water unmixed with
steam. In this condition they will absorb the maximum of heat with
the least elevation of temperature, injury or deterioration. They
absorb heat and keep cool, which is getting heat into the water
while maintaining Lthemselves. The gases then rise among the

first set and pass down the second set, enveloping all tubes alike.

There is no passage of least resistance, no selection of route and
no short-cutting.

The company makes two styles of this boiler, the standard and
the low boiler. They advocate the standard, but as the gases have
to travel double the length of a tube vertically and the diameter of

two drums hortizontally, the tubes may be much shorter than com-
mon without reducing the gas travel below good practice. Conse-
quently where headroom is limited they are prepared to build a
shorter boiler. Their standard style is advocated, however, as the

cost is less for a given heating surface. This standard style is not

excessively high, the extreme height for a 260 horse-power boiler

being only 22 feet; for a 60 horse-power boiler it is only 17 feet 7

inches.

Western Railway Charity.

There was brought to our attention recently a case which goes
far to disprove the popular calumny to the effect that railroad

corporations are "soulless." A farmer living in the Yakima Val-
ley, this State, found it necessary to go to Chicago to have a sur-

gical operation performed.

He was very poor and could

not pay fare, nor had he

any property upon which

to raise a dollar. His
friends in Chicago suc-

ceeded in making arrange-

ments for hira at the hos-

pital, but they could not

bear the additional expense

of bis long journey across

the continent. Hepresented
these facts to the head offiec

of the Northern Pacific

Railway at St. Paul. The
application for a pass was
forwarded to the Tacoma
office, and from thence to

the agent of the local

station in the Yakima Val-

ley. The agent investigated

the case, reported favor-

ably, and the officials at St.

Paul promptly forwarded

the pass, together with a

friendly letter to the unfor-

tunate ranchman.

Now, this Yakima farmer

is poor and obscure. He is

not a member of the legis-

lature, nor is he on intimate

terms with any member of

the legislature. He is not,

nor is he likely to become, an

important patron of thefreightdepartment of theroad. Theissuance

of a pass to hioa could not be expected to add to the wealth or

power of the Northern Pacific corporation, and the motive cannot

be ascribed to any other influence than the natural impulse of a gen-

tleman of the real sort. There may be " soulless " corporations, but

the Northern Pacific is not one of them. Naturally, the farmer

was grateful, and, being grateful, he chanced to converse upon the

subject with a newspaper representative. No doubt there are many
similar cases which have never seen the light of publicity. We
should like the members of our Populist legislature to read this

little narrative, which is strictly true in every particular.—Spokane

( Wash ) Outburst.

A Market for Oak Lumber.

Stephen H. Angell, United States Consul at Roubaix, France,

says, in a recent consular report, that there exists in the northern

part of France a demand for oak lumber, which is largely supplied

from the forests of Hungary, and his attention has been called t»

the fact by dealers in oak lumber that American forests supply a

quality of oak which, though said to be slightly inferior to Hun-
garian oak, could, nevertheless, in a measure, take the place of it.

He is informed that, should American dealers in this lumber take

the necessary trouble to send agents there, they could, without

doubt, secure some of this business. An important firm informs

him that they purchase $400,000 worth of oak lumber per year, and

that, could they form the proper connections in the United States,

they would undoubtedly purchase the entire amount there. They

have had small lots of American-grown oak, and state that it has

proved satisfactory. Much of this oak lumber is used for cooperage

and flooring. The demand is for planks from 6 to 36 feet in length

and from 7 to 16 inches in width. The planks sawn from the heart

of the tree should be from 9 to 36 feet in length, the average width

being 9 inches and the thickness from 1 to 2}{ inches. Planks sawn
at right angles with those sawn from the heart, called here the
" quartier," should be from 6 to 36 feet in length, from 1 to 2 inches
thick, and of an average width of 9 inches.
The planks cut from the corners of the log, between the heart of

the tree and "quartier," are used for flooring. The length should
be about 6 feet, thickness 1 inch and width about 7 inches. Oak
lumber, cut square, is used in considerable quantities also, the sizes

approximately being 2% by 2% inches, 3.V by 3}£ inches, 4 by 4

inches, Z}{ by 4 inches, 3% by 4}, inches. To meet the requirements
of the trade all planks should be clear and free from sapwood,
bark, etc. There should be no knots or wormholes in first-quality

lumber. Sound knots are accepted in second quality. Red oak
lumber is not wanted, on account of the wormholes, it not being
salable even as second quality.
The Consul offers to put American dealers in communication with

dealers in France.
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From and after this date the American Engineer, Car Builder

and Railroad Journal will be under the editorial management

of Mr. George M. Basford, for some years past editor of the

Railway Review of Chicago. Mr. Forney, after more than 25

years of active service, has retired from editorial work. Mr.

Marshall has accepted an appointment as Assistant Superintendent

of Motive Power and Machinery of the Chicago & Northwestern

Railway. The readers of this paper will, doubtless, unite with

its proprietor in wishing the retiring editors long life and pros-

perity.

The Holman locomotive has not been taken seriously by rail-

roadmen. The idea of pi icing a pyramid of friction wheels
under each driving wheel to multiply speed is not very attract-

ive. To add five wheels under eash driver, making a total of 20
for an 8-wheeled and 30 for a 10-wheeled locomotive, appears to

sensible men as a joke. But evidently some people will consider
it a poor joke before they get through with it. The advertise-

ment of the stock of "The Holman Locomotive Speeding Truck
Company" in the New York Sunday papers says that 1,000 shares

of the stock are for sale at $50 per share. We learn from private

sources that it is being bought in considerable quantities. The

capital stcck of the company is $10,000,000. Why is it that in-

ventions of genuine merit are so often difficult to finance, while

absurdities like the Holman lecomotive can rind ready support?

This mechanical monstrosity will be dangerous at high speed,

will produce much friction, consume more coal than the common
locomotive doing the same work, will be expensive in first cost

and maintenance, and has not one redeeming feature that we can

discover.

Whatever may be the final outcome of the large-car problem as

applied to box cars and other equipment that is interchanged ex-

tensively between railroads, there seems to be little question but

that 100,000-pound capacity cars will be extensively used for

coal and ore. Inquiries which we have made reveal the fact that

a number of the recent designs for 70,000 and 80,000 pound coal

and ore cars (from which many have been built) were from the

start made strong enough to take 100,000 pounds by putting

heavier trucks under them. Then again all those intereited in

the numerous designs of freight trucks that are coming to notice

are providing for a carrying capacity of 100,000 pounds per car.

The recent order of 600 steel cars for the Pittsburgh, Bessemer &
Lake Erie road is for cars of this capacity. These cars are to be of

metal—steel trucks, steel underframes, etc.—and it looks as if in

the near future those roads having a heavy and regular traffic in

coal and ore would carry that material in metal cars of 50 tons

capacity.

A contemporary notes that several axles have broken under

motor cars on the Brooklyn Bridge, and argues that the strains

on a motor axle are evidently different in character and much
more severe than those to which an ordinary car axle is sub-

jected, and that an especially great torsional strain is likely to

exist at the instant of starting. The motor axle, It is said, should

be very much heavier than an ordinary car axle, but how much
heavier can only be determined by experience such as the Brook-

lyn Bridge cars are now having. The facts of the case are that

there is nothing mysterious in these breakages. Taking the

known weights on these axles, and calculating maximum stresses

by the methods given in the recent report to the Master Car

Builders' Association on 80,000-pound car axles, those stresses

are found to be more than 50,000 pounds per square inch. The
only mysterious thing about these axles is that they did not all

break. They are only i$ inches at the wheel fit, and will all have

to be replaced by new axles which should be 5| inches in diameter,

but which cannot be made more than 5J inches because of limit-

ing conditions. Somebody probably guessed at the dimensions of

the smaller axles. The material was of the best and the new ones

will be of the same manufacture.

It seems strange that at this late day there should be any up-

rising of labor through the introduction of labor-saving machin-

ery. And yet for more than a month the Ama'gamated Engineers

in England have been threatening a strike because an employer in-

troduced a new boring machine so nearly automatic in its operation

as not to need the attendance of a skilled workman. Such op-

position to progress hurts the interests of workmen and employ-

ers alike. It has been thoroughly demonstrated that labor-saving

machinery in the lone run creates a demand for labor through

the cheapening of the finished product and the greater demand
which arises for it in consequence. On the other hand unreason-

able resistance to genuine progress on the part of workmen is only

an incentive to the employer to get rid of them whenever he can.

The inventor of a labor-saving machine, who in exhibiting it,

placed on it a placard which read, " Can do the work of 10 men;
never gets drunk; never goes out on a strike," appreciated the

needs of possible buyers of his machine and was not slow to

point out the failings which too many workmen exhibit.

Honesty, industry and steadiness, combined with a recognition

of the inexorable laws of advancement and progress, are quali-

ties which invariably elevate their possessors, and ultimately

triumph over all obstacles. Workmen who possess such qualifi-

*NWW
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catioris are seldom injured by such temporary fluctuations of the

labor market as arise from the extending use of labor-saving

machinery.

Retributive justice has recently overtaken one of the line offi-

cers in our navy who was instrumental in the ruin of the great

shipbuilder John Roach. Among the candidates for the vacancy

of the Navigation Bureau, caused by the retirement of Admiral

Ramsay, was a line officer who was a member of the board

which 12 years ago, after the trial trip of the Dolphin, declared

the vessel to be structurally weak and unfit for sea service.

Afterward the Chicago, Boston and Atlanta, which were under

construction at Roach's yard,we re removed to the Brooklyn Navy
Yard and completed by the government. Since that report e>f the

board the Dolphin has cruised around the world and in every

way proved herself to be an excellent boat. In explanation of

that report it is claimed that the naval officers were at that time

unfamiliar with steel vessels and ignorant of the extent to which

vibration from machinery could be present without indicating

structural weakness. But ignorance of this kind is no excuse

for the sweeping report which brought to a sorrowful end the

career of a great and honored shipbuilder. If our government

was entering upon an era of steel shipbuilding it was the duty of

naval officers upon whose reports such vessels were to be ac-

cepted to become familiar with them. Furthermore, this officer

is one who has been active in opposing the just claims of the en-

gineer officers, and has treated their arguments with that con-

tempt which is incompatible with unprejudiced investigation of

the merits of this case. Hence, his course of injustice to those

in and out of the navy makes it peculiarly fitting that his aspira-

tions should in this case be unsatisfied, and that he should re-

main in a position where he will do less injury to the righteous

cause of the staff officers than he might exercise in the Naviga-

tion Bureau. The friends of John Roach and the friends of the

engineers in our navy will view with complacency the course of

justice.

The Army and Navy Journal suggests to a prominent ex-

naval engineer who has actively espoused the cause of the en-

gineers in our navy, that he might turn his attention to foreign

navies in a study of accidents at sea, and then goes on to recite the

history of several accidents to the machinery of foreign vessels.

If we mistake not. the trouble is not with the machinery in our

vessels of war but rests with the men who command these ves-

sels. The line officers in their fight against the engineers have

augmented their own numbers until it is impossible to give each

commander, captain and navigating officer that experience at

sea which will make him competent. Hence we have the

Brooklyn going aground on a ledge as soon as she leaves the

builder's yard, and sustaining damages that cost $130,000 to repair,

the Texas running aground in Newport Harbor, the Montgom-
ery scraping the rocks off Governor's Island in New York Har-

bor, the Cincinnati accomplishing the same feat in Hell Gate,

etc., etc. And in every case no one is to blame, according

to the findings of those remarkable boards of inquiry for which

our navy has become famous. When the Cincinnati struck

something hard at Hell Gate about two years ago, the verdict of the

intelligent board of inquiry was to the effect that the something

was a submerged wreck, though this finding evidently fails to

explain why pieces of rock were found imbedded in her pro-

peller. The submerged wreck excuse worked so well in that

case that it was resorted to again to explain why the Montgomery
got into trouble off Governor's Island last summer. In that case

also those who know say that fragments of rock had to be re-

moved from the propeller. We might touch on many other

cases to show that the line officers of our navy need more ex-

perience in actual service and less protection by boards of in-

quiry, if our navy is to be an efficient one, but it is hardly

necessary to do so when the daily press is constantly supplying

exidence in this direction. The people are beginning to under-

stand. A recent issue of Puck holds the navy in ridicule by
publishing " a nautical operetta in one act" in which the captain

of a U. S. battleship is supposed to receive orders to take his ship

to sea, and in attempting to leave the dock the ship runs down a

fishing smack, is sunk in the mud and the crew rescued by the

fishing smack.

Our line officers may be men of ability, but what is needed is a

better organization in our navy: fewer and therefore more ex-

perienced line officers, more engineers, a proper recognition of

the latter, and no favoritism to anyone. Our vessels may not be

perfect, but they are so much superior to our naval organization

that it is almost useless to discuss them until the personnel of the

navy is reorganized.

THE EEJECTED HEAT OF GAS ENGINES.

We publish elsewhere in this number an abstract of a paper on

the possibilities of utilizing the heat rejected by gas engines. The
author shows that approximately 75 per cent, of the total heat of

combustion is discarded by the gas engine, part of it going to the

jacket water and the remainder escaping with the exhaust gases.

He proposes to utilize this waste heat in one of two ways, to gen-

erate steam for steam engines or to heat the building in which the

gas engines are placed. Such methods of utilizing waste heat

may be possible of execution, but we doubt if they can be made
practicable. Gas engines are usually installed because they are

more desirable or economical for certain conditions than are

steam engines and boilers, and it is hardly conceivable that both

steam and gas engines would be installed in the same plant. The
first cost of the installation and its inelastic nature, arising from

the steam engine being as dependent upon the gas engine as the

lower cylinders of a multiple expansion engine are upon the high-

pressure cylinder, are both against such an arrangement. To

utilize the waste heat for heating the building is more feasible,

but at times the heat supplied will be too great, at other times too

small, and in summer the heat would have to be discarded en-

tirely.

The further development of the gas engine does not lie in the

utilization of its wastes, but in their prevention or reduction. The

exact manner in which this desirable end is to be obtained we
cannot predict, but it is well to bear in mind that while in the

steam engine the enormous amount of heat rendered latent in

the working fluid is a barrier to the achievement of any remark-

able economies over the best modern practice, there is no such

obstruction to progress with the gas erjgite. In the latter we
have to deal with high pressures and temperatures and various

difficult problems arising from them, but these are physical and

mechanical problems, and, though difficult, they are not by any

means to be classed with the impossible. Take, for instance, the

loss of heat to the jacket water. At present that loss is great for

three reasons; first, the surfaces exposed to the hot gases are usu-

ally unnecesfarily large; second, the lubrication of the piston by

present methods will not permit of any higher average tempera-

tures in the cylinder; and, third, higher average temperatures also

give trouble from premature explosion of the charge. To these

reasons might be added the statement that much of the heat pre-

vented from goii g to the jacket would be lost through increased

temperature of the exhaust unless ways were devised to utilize it

in work on the piston. It is evident, however, that all these matters

are largely mechanical problems that will some day be at least par

tially solved. Take, for instance, the area of the surfaces exposed to

the hot gases at the moment of explosion in a 10 by 15 engine; if the

clearance is 20 per cent, of the cylinder volume, that space would

be represented by a cylindrical chamber 10 inches in diameter

and three inches long, the total area of whose surfaces would be

251 square inches. This we may consider as the minimum area

which can be reached by good mechanical arrangement of parts.

How far many engines fall short of the possible in this direction

may be inferred by an examination of the ports and other excres

cences on the combustion chamber, by which the total area ex-

posed is sometimes as great as 400 square inches for an engine of

the size considered.

The question of lubrication will doubtless he ultimately solved

by preventing the gases when at the higher temperatures from
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coming in contact with the surfaces whose lubrication is so diffi-

cult. This matter of lubrication, together with that of the dan-

ger of premature explosion when less heat goes to the jacket, may
be solved in part by a better utilization of the heat in work on the

piston. The gases are usually at a pressure of from 30 to 50

pounds, when the exhaust valve opens, and are thus deliberately

thrown away while their temperatures and pressures are such as

to make them capable of doing considerably more work. If ex-

hausted at a pressure as low as would be commercially practica-

ble in view of the size and friction of the engine, the efficiency of

the engine would not ODly be directly increased by the work

done and the lower temperature of the exhaust, but by lowering

the average temperature of the cylinder, proper lubrication and

absence of premature explosion would be possible even when
much less heat went to the jacket water, thus producing an

indirect gain of no small magnitude.

Every improvement in a gas engine that prevents the waste

of heat prior to exhaust raises the pressure of the gases at exhaust

and calls for a larger cylinder if the full benefit of the improve-

ments is to be realized. But large cylinders, with high pressures

of explosion, call for increased strength and weight throughout

the engine, and these influence its first cost and its mechanical

efficiency. The fact that successful gas engines have only one

working stroke in every four causes the practical limit to enlarge-

ment to be reached more quickly than in steam engines. Double-

acting engines and single-acting engines with an impulse every

revolution have been tried repeatedly, and in general have been

failures, but we believe that ultimately they will be made a suc-

cess, particularly for large powers. The four stroke cycle, be-

cause of the simplicity of construction possible where it is used,

may never be abandoned for small powers, but when large in-

stallations become common we think power will be furnished on

more than one stroke in four. If this desirable ecd is accom-
plished then the mechanical efficiency of the engine may be in-

creased, and the cylinders can be made large enough to derive

the full benefit of improvements in thermal action without over-

stepping the bounds of practicability. The construction of a satis-

factory impulse-every-revolution engine is not easy ; Mr.

Dugald Clerk, a high authority who has spent many years upon
it. says it is one of the most difficult mechanical engineering

problems of which he has knowledge ; but a search after the

possibilities of improvements in the thermal action of gas

engines shows so clearly the commercial limitations placed upon
the engineer by the four-stroke cycle that one is driven to the

belief that at some stage in gas-engine development it will be

abandoned for a shorter cycle.

It is impossible to go over the whole field of gas-engine con-
s ruction in a single article, but we have said enough to show that

engineers have before them many channels in which they can
labor for the improvement of the gas engine, and which promise
far better results than to place it tandem with a steam engine.

SALT-WATER FEED FOR WATER-TUBE BOILERS.

It has been the general belief of engineers far years that salt-

water feed could not be successfully used for any length of time
in water-tube boilers, because of trouble from priming and the

rapidity with which the tubes would be stopped up. But leaky
condensers are not entirely unavoidable, and when they do leak,

salt water must be used in the boilers until they are repaired or the
vessel is without power and helpless. While this argument has ap-
plied to all water-tube boilers and has undoubtedly been one of the
factors in the prevention of their general introduction on large

ocean-going vessels, it has been used with special force against

propositions to employ in large vessels the small-tube or "express"
boilers. The small tubes of boilers of this class give them
great advantages in the way of quickness of steaming, light

weight and great capacity, but evidently if salt feed will give
trouble at all, it will produce it more quickly in small tubes than
in large ones. Under the pressure of these views the use of the
small-tube boilers has been confined chiefly to torpedo boats and
destroyers, where the enforced reduction of weight made their

use imperative.

But the demand in both naval and merchant marine construc-

tion for a reduction in the weight per horse-power of engines and

boilers, either to permit the use of more power in a boat or to

utilize the saving in weight and space for other purposes, has led

to some notable installations of the large-tube water-tube boilers.

Perhaps the most striking case has been the 25,000 horse-power

of Belleville boilers put into the new British cruiser Powerful

and her sister ship. And now Mr. Yarrow, the well-known

builder, comes forward with the results of experiments conducted

by him on the use of salt-water feed in Yarrow boilers. He took

a second-class torpedo-boat 86 feet long and of 15 tons' displace-

ment, fitted with a Yarrow boiler and triple-expansion engines of

250 horse-power, giving the boat a speed of 17 knots, and ran

it successfully many trips of from 4 to 8£ hours' duration, using

salt-water feed. The boat would leave the yards of Yarrow &
Company with its condenser in operation and everything normal

until it was out of the river and running in sea water of average

density; then themaiu feed would be shut-off and the feed from

the sea started and kept going until the density rose to figures

ranging from 1A/32 to 4|/32; then the ruaiu feed and the sea feed

would be employed alternately to maintain the density, and

under these conditions the boat would steam at full speed from

7J to 8i hours. In six trials, whose logs are published, the

troubles from priming were practically nothing and the deposits

in the boiler were slight. An account of one trip, with news-

paper representatives on board, says that there was a little prim-

ing when the sea feed was first started, but that it quickly stopped,

and in 4£ hours of steaming at full speed, using salt feed all of

the time, the working of boiler was very satisfactory.

From these trials it would appear that "express" boilers can

be made to operate successfully for many hours in case of a

break-down of a condenser, and thus one argument against their

use in large boats is exploded. The Engineer, in commenting on

the trial, says :
" We see no reason to doubt that if the Yarrow

boiler were worked with sea water, and properly blown down
and scummed, it could be rnn lor a month without trouble

;

whether equally satisfactory results could or could not be ob-

tained with other water-tube boilers we are not in a position to

say. Each type of boiler will have to be made the subject of

special experiment. The important fact with which we have to

deal is that boats fitted with the Yarrow straight-tube boiler can

be run up to three-quarter speed at all events with sea water. Of

this there can no longer be any doubt."

Another conservative opinion illustrative of the changed

opinions towards these boilers is furnished by Engineering,

which, in a recent issue, while dealing editorially with a dis-

cussion in Parliament on the navy estimates, says: " The small-

tube or express boilers of the Thomycroft or Yarrow type have

done so well in the torpedo-boat destroyers that confidence in

them has been greatly strengthened of late. The work required

from a boiler in torpedo craft is of a very trying nature, and

though the vessels themselves are small, the power of their ma-

chinery is great. For instance, at full speed a torpedo-boat

destroyer's engines exert as much power as the Powerful*s engines

do when the latter vessel is steaming at her economical speed,

and some of the latest torpedo-boat destroyers now under con-

struction will nave machinery not far from one-third as powerful

as that of the big cruiser. On another page we give an account

of trials made with a Yarrow boiler which should do much to

inspire confidence in this type of steam generator, and it may be

remembered that the Speedy has now been in commission for

four years with Thomycroft boilers, which have been remarkably

successful. When one remembers the immense saving in weight

which is gained by the use of the small-tube boilers, and the

many advantages in other respects, it is difficult to resist the

conviction that they will make their way to the front, and we
shall see them not only in war vessels, but in nearly all vessels in

which high speed is a leading feature in the design. Probably it

will be found that between the return-tube boiler and the express

boiler there will not be much room for the large-tube variety,

unless some new departure and great improvement be intro-

duced."
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NOTES.

The students of the department of mechanical engineering of

the University of Illinois, under the direction of Prof. L. P.

Breckinridge, are about to begin a series of locomotive tests on

the Illinois Central Railroad. The engines selected for test are

two 18 by 24 and four 18 by 26 passenger engines, one 19 by 26

mogul freight engine and one 21 by 24 consolidation engine.

Priss dispatches state that tin re is bad news about Bazin's

famous roller steamboat which was expected to revolutionize

marine architecture. The recent trial trips at Eoen have been

discouraging, the engines not proving powerful enough. Their

force was trebled, but the increased weight submerges the rollers

deeper than is judicious, and they only turn ten times a minute,

instead of forty. The rollers throw up such quantities of water

behind that it acts like a brake and reduces the expected thirty

knots an hour to six or seven. Rubber scrapers are being ex-

perimented with to prevent the upheaval of the water.

The elaborate experiments by Germany to ascertain the best

colors for warships have led to the conviction that olive green,

which is favored by the United States Navy in time of war, is the

best, because it renders ships last visible to an enemy. It is true

that dark brown has great advantages by day, but there is no
doubt that olive green is the hardest to make out at night. Dur-

ing the rebellion of the rebellion of the Brazilian fleet under Ad-
miral Hello in 1894, the loyal ships were painted, olive green,

which enabled the torpedo boats to approach the rebel flagship

Aquidaban within 400 yards undetected and destroy her.—New
York Sun.

Superintendent Charles Selden, of the B. & O. Telegraph, said

the other day that the average number of messages bandied every

day on the B. & O. system was 53,000, exclusive of train orders.

The B. & O. has 22,252 miles of telegraph wire, of whicn they use

7,240 for company's business and the balance is leased to the

Western Union. There are 384 telegraph offices on the line of

which 234 are reporting Western Union offices. Mr. Selden em-
ploys in his department 750 men, exclusive of linemen. He also

has charge of the block signal offices which east of the Ohio
River average one to every six miles. The service of the com-
pany's plant is considerably augmented by the use of several

multiplex systems.

The acme of German shipbuilding is represented by the new
German express steamer Kaiser Wilhelm der Orosse, built at

the Vulcan Works, Stettin, and it would appear that the new
vessel will prove no unworthy compeer to the splendid boats now
crossing and re-crossing the Atlantic. The ship indicates about

28,000 horse-power, providing for a minimum speed of 22 knots.

The chief dimensions are, between perpendiculars 625 feet, 66

beam, and 43 feet molded depth. The twin-screw engines are

of the four-cylinder triple-expansion type, with cylinders of 52,

90, and two of 97 inches diameter, with a stroke of 69 inches.

The Kaiser Wilhelm der Grosse is considered the finest vessel

ever built in Germany.—Industries and Iron.

It is understood that as the result of experiments recently

made at Woolwich and elsewhere, the British government has

decided to materially reduce the proportion of nitro-glycerine at

present employed in the manufacture of cordite. The proportion

now being used is 58 per cert., which is much nigher than that

used by any other government. Mr. Maxim, we believe, prior

to taking out his patents, experimented with smokeless powders,

containing up to 60 per cent, of nitro-glycerine, and after some
5,000 trials selected a proportion of 16 per cent, as giving the best

results as combined with safety and stability. It is obvious that

any nitro glycerine powder must necessarily be a compromise,
but tne safety margin the government has chosen appears to be

very small.—Industries and Iron.

ing given a trial on a large scale. Those despatches state that it

has been freely rumored at Newcastle-on-Tyne that the Cunard
company's engineers are thinking of trying the new marine tur-

bine system on their next steamer. The system was referred to

in these columns. Further trials have recently taken place with

the little steamer Turbinia, with the resultthat she showed a
mean speed on a measured mile, at the mouth of the Tyne, of

32j knots an hour, with remarkably low coal consumption. The
exnerts have reported that, although heavy seas were encoun-
tered, " there was no racing of screws and the machinery worked
with perfect smoothness and complete absence of vibration."

The Turbinia is only 100 feet long and 9 feet beam, with a maxi-
mum displacement of 42 tons.

The Baltimore & Ohio RailroadCompany has decided to inaugurate
on May 1 the tonnage system for handling its freight trains. For
the past eight or nine months General Manager Greene has been
experimenting along this line, and has arrived at the conclusion
that the cost of operation may be decreased to some extent by
using this plan. It is not expected that a very great gain will be
made as the B. & O. for the past year has been loading very close

to the limit. The unit system will be the basis for operation on
the tonnage system, the unit of weight being 64 tons. When cars

are loaded or received from other liues, the number of units of

weight it contains will be plaiuly marked on the side of the car,

so that the trainmen will have no difficulty in arriving at the

proper number of units to place in the train. The use of the unit

system renders it very easy for trainmen to figure on just how
man; tons they are handling and does away with the use of

five and six figures in addition.

At a meeting of the Civil Engineers' Society of St. Paul, held

April 5, some data were presented on the shearing value of wire
nails in pine planks obtained from tests made at the State Uni-
versity. The general results of about 200 tests of the various

sizes of nails, in white and Norway pine, were given. A white
pine joint held by one 6d. nail begins to yield at about 70 pounds
of shear and gives way at about 160. Held by a 60d. nail, the
corresponding figures are 370 and 820, the maximum figure in all

cases being about twice that which indicates the point of yield-

ing. Roughly the strength of the joint is the cube of the diame-
ter of the nail into 50,000. The largest nails can be driven 1£
inches center to center, and nearly the full value of the nail is

effective. For instance, the result from one 50d. nail to the joint

was 347 and 800, while the average of nine 50d. nails to the joint

was 294 and 798 per Dail. These experiments will be extended
and the results tabulated and digested, and at a future meeting
of the society will be discussed.

It appears clear that in a few more years we shall have to look

beyond Bilbao for the six millions or so of tons of ore we are now
annually importing from Spanish territory. Professor Windsor
Richards pointed out three years ago that the Bilbao mines were
becoming exhausted. The recent visit of the Iron and steel In-

stitute to Bilbao has aroused some notice of this important fact

among those interested in the American ore and iron industries,

who are confidently predicting that during the course of the next
five or six years a great change will come over the comparative cir-

cumstances of iron and steel production. While the ore supply of

Great Britain is failing, America, it is pointed out, has ore resources

whose extent and duration ate both at present incalculable; while

English ores are growing de»rer, those of America are growing
chtaper, with the certain result, as one influential organ puts it,

"that cheap coal, coke and iron ore together are likely, in the

next five years, to put American iron products in a position that

will vindicate the policy of protection before the world."—Indus-
tries and Iron (London).

If we can credit the European despatches in the daily press

there is a possibility of the steam turbine for marine purposes be-

From the accounts of a series of tests of the accuracy of the Le
Cbatelier pyrometer made by Doctors Holborn and Wier, in the

government physical laboratory, at Charlottenburg. and published

in the Magazine of the Austrian Engineers' and Architects'

Society, it appears that it is possible to record temperatures up
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to 1,800 degrees C. with a limit of error of one-half of 1 per cent.

In standard of accuracy was an air thermometer. The Le

Chatelier pyrometer consisted of a thermo-electric couple and a

galvanometer. The thermo-electric couple was formed by two
wires enclosed in a glazed porcelain tube. One wire was of

platinum and the other an alloy of 90 per cent, platinum and 10

per cent rhodium. The tube was one meter long and 35 milli-

meters (1} inches) in diameter and the wires within were, of

course, insulated for their entire length, except at one end where

they joined. The electric current generated by the couple is

proportional to the temperature, and was measured by a galvan-

ometer with stationary permanent magnet and a movable coil,

and which was wound specially for the detection of feeble cur-

rents.

The Navy Department will soon receive bids for the construc-

tion of two 30-knot torpedo boats and one destroyer of 31 knots, the

latter to be one of the largest boats of her class constructed for

the navy. The other two will be smaller, and much like the

boats now building at Bath and the Union Iron Works. The de-

partment will also contract for the building of a steel composite

practice ship for the naval cadets, on the design of the Newport,

now nearing completion at Bath. This ship will have ample
supply of sail power, will be clipper built, and of 13 knots speed.

She will cost when in commission nearly §300,000, and will be

one of the best boats of her class commissioned. Capt. Cooper,

Superinttndent of the Naval School, who appears to belong to

that class of line officers who have not yet waked up to the

changed conditions brought about by the introduction of steam

power, has opposed the building of a steam and sail ship, and be-

lieves that a simple sailing vessel without steam power is better

adapted for use in instructing cadets in practical seamanship.

His views have not been approved, however, by the naval

authorities, who believe that the days are past when sail power

will ever be important in propelling war vessels, and that young
officers should be exercised on vessels similar, as far as possible,

to those they will have to command. The authorities would

have been blind indeed if they had arriyed at any other conclu-

sion after the incapacity which some officers of the sailor class

exhibit on board our modern steamships.

The Great Eastern Railway Company, which has been doing

smart work of late in replacing some of their bridges which

span rivers in a single night, beat its own record recently, when,

in spite of a severe snowstorm, the bridge over the River Lea to

the south of Tottenham station, on the main line, was replaced

by a new bridge, the old one being removed and the new one

placed in situ in nine hours. The old bridge was removed and
the new one put in its place by the same process and at the
game time. Mr. Wilfon, the Chief Engineer, with a large body
of officials, and gangs of men to the number of 70, were on the
bridge soon after midnight with a huge crane, several crabs, a
couple of 100-ton jacks and several 50-ton jacks in reserve. At
12:30 a. m. operations were commenced. The first thing to do
was to strip the rails from the old bridge, taking up the planking
as well as the permanent way, in, order that the lifting apparatus
could be attached to the girders to raise the whole bridge bodily

to the extent of 18 inches. This was to allow of trolleys being
placed underneath resting on transverse girders, which had been
erected so that the bridge, b' ing elevated on wheels, could be
drawn away. The old bridge was 77 feet in length. The new
bridge, 84 feet 9 inches in length, had been erected beside the
old one, complete even to the rails and its final coat of paint. It

hud already been provided with temporary wheels to facilitate

shifting. The preliminary part of the work—the raising of the
old bridge and placing it on wheels—was the most arduous part
of the task, and occupied the men incessantly until a quarter to

seven. Then, by means of powerful crabs and winches attached to
the new bridge, this was slowly pulled into the place of the old,

the latter being at the same time pushed out of the way. It was a
dead weight to move of 250 tons, but it was accomplished in an
hour. At a quarter to eight the new bridge was in its place, and
the old bridge was by its side. The next thing to be done was to

remove the trolleys or wheeled carriages from under the new
bridge and lovver it into its final position flush with the perma-
nent way. The completing of this occupied the remainder of the
morning, and then the leveling up and adjusting was gone on
with ; but at 2:20 the engineer's train was able to cross the new
bridge, and the work was practically completed.—Engineering.

Mr. E. L. Russell has been elected Vice-President of the Mobile

& Ohio. ___^
Mr. T. J. James has been elected President of the Wadley &

Mt. Vernon Railroad.

Mr. Frederick K. Ulman has been appointed Receiver for the

Brooklvn Elevated road.

President James Shannon, of the Fonda, Johnstown & Glovers-

ville Railroad, died on March 12.

Mr. Robert Hancock has been elected President of the Atlantic

& North Carolina Railroad Company.

Mr. G. A. Nettleton, Chief Engineer of the Ann Arbor road,

has resigned, and is succeeded by Mr. O. D. Richards.

Mr. I. W. Troxell has been appointed General Manager of the

new Queen Anne's Railroad. Office, Queenstown, Md.

Mr. Thomas Fisher has been appointed Receiver of the Roaring

Creek & Charleston, to succeed Mr. C. T. Dixon, resigned.

Mr. M. W. Wilkins is President of the New Albany, Lebanon
& Sodaville road in Oregon. Headquarters Waterloo, Ore.

Mr. L. J. Polk, Acting General Manager, has been formally ap-

pointed General Manager of the Gulf, Colorado & Santa Fe.

Mr. E. B. Cushing has been appointed Chief Engineer and

General Superintendent of the Houston, East & West Texas.

Col. John Magee has been elected President of the Fall Brook

Railroad, to succeed his father, the late Gen. George J. Magee.

Mr. Frederick W. Kruse, of Olean, Pa., has been appointed

Receiver of the Allegheny & Kinzua road, vice Mr. A. D. Scott.

Mr. David S. Hammond, Treasurer and Purchasing Agent of

the Cornwall Railroad, died at his home in Lebanon, Pa., on

April 3.

Mr. Charles A. Beach, formerly General Superintendent of the

South Jersey Railroad, has been appointed General Manager of

the company.

Mr. J. F. Sheahan, Master Mechanic of the Fourth and Sixth

divisions of the Plant System, with headquarters at Palatka,

Fla., has resigned.

Mr. F. A. Horsey, of New York, has been elected President of

the St. Louis & Cairo Railroad Company, to succeed his brother,

the late J. H. Horsey.

Mr. W. H. Marshall is appointed Assistant Superintendent of

Motive Power and Machinery of the Chicago & Northwestern

Railway, with office at Chicago.

Mr. F. F. Gaines has been appointed Mechanical Engineer of

the Lehigh Valley's motive power department, vice H. D. Taylor,

promoted. Office at South Easton, Pa.

Mr. H. Ridgeway has been appointed Master Mechanic of the

Chihuahua Division of the Mexican Central, with headquarters

at Chihuahua, to succeed Mr. T. Smethurst.

Mr. H. A. Whiting, Vice-President and General Manager of the

Wilmington, Newbern & Norfolk, has been appointed Receiver

of that road, with office at Wilmington, N. C.

Mr. Joseph H. Sands has resigned as General Manager of the

Norfolk & Western, and the duties of that position will hereafter

be performed by Mr. J. M. Barr, Vice-President.

Mr. John Echols has retired from the position of President and

General Manager of the Chesapeake, Ohio & Southwestern,

owing to the absorption of that road by the Illinois Central.

Mr. James N. Hill, Vice-President of the Eastern Railway of

Minnesota, has assumed the duties of General Manager, with

headquarters in Duluth, vice Mr. W. C. Farrington, resigned.
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Mr. G. W. F. Harper, formerly President and Treasurer of the

Chester & Lenoir Railroad Company, has been elected Presi-

dent of the reorganized company, the Carolina & Northwestern

Railroad.

Mr. T. C. Sherwood, formerly Assistant. General Manager of

the Kansas City, Pittsburgh & Gulf, has been appointed General

Manager of the Kansas City & Northern Connecting, with

headquarters in Kansas City.

Mr. S. C. Dunlap, of Gainesville. Gu , lias been appointed per-

manent Receiver for the Gainesville, Jefferson & Southern Rail-

way, succeeding Mr. Martin H. Dooly, who was appointed tem-

porary Receiver some weeks ago.

The office of Master Mechanic of the Dunkirk, Allegheny Val-

ley & Pittsburg, made vacant by the death of Mr. W. G. Taber,

has been abolished. Mr. A. Sherman has been appointed Fore-

man of the shops at Dunkirk, N. Y.

Mr. J. F. Dunn, formerly Master Mechanic of the Union Pacific

at Pocatello, is Superintendent of Motive Power of the Oregon

Short Line and Mr. Ira O. Rhodes, assistant to the Purchasing

Agent of the Union Pacific, is General Purchasing Agent.

It is reported, on apparently good authority, that Mr. Danie'

S. Lamont will become President of the Northern Pacific, in case

of the retirement of Mr. Winter, which is made probable by the

new relations between that company and the Great Northern.

Mr. E. L. Martin, President of the Kansas City, Pittsburgh &
Gulf Railroad, has resigned. Mr. A. E. Still well, Vice-President

and General Manager, has been chosen to succeed him. Mr. Mar-

tin had been President of the road sir.ce it was first organized

in 1890. __
Mr. O. R. Fyler has been nominated to succeed A. C. Robertson

of the Connecticut Board of Railroad Commissioners, whose term

expires on July 1, and Mr. W. F. Wilcox has been nominated to

succeed Mr. George M. Woodruff, whose term expires on the

same date.

Mr. George Mas'son, for the past 12 years Chief Engineer of the

Chicago & Grand Trunk, Di trait, Grand Haven & Milwaukee,

and other Grand Trunk lines west of Detroit, has been retired

under the policy of consolidating the engiueering department of

the Grand Trunk system.

Mr. George F. Foster has resigned as Master Mechanic and Act-

ing Trainmaster of the Lexington & Eastern, and Ibe offices have

been abolished. Mr. E. R. McCuen has been appointed General

Foreman in charge of the mechanical department, with head-

cpiarters at Lexington, Ky.

Benjamin Butterworth, of Ohio, has heen appointed Commis-

sioner of Patents by Presideut McKinley. General Butterworth

held the office once be»"ore and there is good reason to look for-

ward to an intelligent and efficient administration of the affairs

of the department under his management.

Mr. Albert Foster, Purchasing Agent of the Philadelphia &
Reading, died in the Continental Hotel in Philadelphia on April

in. Mr. Foster entered the employ of the Philadelphia & Read-

ing in 1858, and rem.iiued with that company until the time of

his death. He has been Purchasing Agent since 1890.

Mr. John Hickey, recently Superintendent of Motive Power of

the Northern Pacific, had been residing in Denver, where his

health has greatly improved. He has now been appointed Gen-

eral Master Mechanic of the Rio Grande Western. This will

take him to Salt Lake City, where the climatic connitions are

about the same as at Denver.

Mr. W. G. Nevin, General Purchasing Agent of the Atchison,

Topeka & Santa Fe, with headquarters in Chicago, has been ap-

pointed General Mauager of the Southern California, to succeed

Kirkland H. Wade, deceased. Mr. Nevin's headquarters will be

at Los Angeles, Cal. He has been succeeded as General Pur-

chasing Agent of the Atchison, Topeka & Santa Fe by Mr. W. E.

Hodges.

The following changes have gone into effect on the Grand
Trunk: Mr. J. W. Harkom has been appointed Master Mechanic
for the Eastern Division, with headquarters at Montreal. Mr. W.
D. Robb has been appointed Master Mechanic for the Middle

Division, with headquarters at Toronto. Mr. William Ballh as

been appointed Master Mechanic for the Northern Division, with

headquarters at Allaudale, Out.

John King, formerly President and later Receiver of the Erie

Railway, died at Beaulieu, near Nice, France, March 17. Mr.
King began his railway career on the Baltimore & Ohio, where
he finally rose to the position of Vice-President and President

pro tern. Later he accepted the Presidency of the Pittsburg &
Connellsville Railway, and afterward was Receiver of the Mari-

etta & Cincinnati and the Ohio & Mississippi companies. In 1894

he was elected President of the Erie road, and displayed great

ability in reorganizing its affairs.

As a result of the death of Mr. Joel West the following appoint-

ments on the Chicago, Burlington & Quincy were announced on

April.,5: C. W. Eckerson, Master Mechanic East Iowa Division at

Burlington, vice Joel West, deceased ; J. F. Deems, Master

Mechanic St. Louis Division at Beardstown. vice C. W. Eckerson,

promoted ; J. E. Button, Master Mechanic East Iowa Ottumwa
Division, vice J. F. Deems, promoted. Four days later Mr. Ecker-

son died suddenly of heart disease while on a train that was leav-

ing St. Louip. Mr. Eckerson had been connected with the Chicago,

Burlington & Quincy Railroad for 27 years.

Joel West, Master Mechanic of the Iowa lines of the Chicago,

Burlington & Quincy road at West Burlington, la., died at Los

Angeles, Cal., on the 23d instant, of Bright's disease. Mr. West
entered railway service in 1856 as a machinist on New York
Central road. He went to the Burlington road in 1857 as a

machinist at Quincy, 111., and became General Foreman the follow-

ing year. In 1803 he was appointed Master Mechanic of the

Galesburg & Quincy and Burlington & Quincy branches, and in

1876 he became Master Mechanic of the Iowa lines of the same
road, which position he held at the time of his death.

New Publications.

The Materials of Construction. A Treatise for Engineers
on the Strength of Engineering Materials. By J. B. John-
son, C. E. John Wiley & Sons, New York ; Chapman & Hall,

Limited, London. ISO?.*' 800 pages.

In this work Professor Johnson has analyzed and summarized
much of the best work done at home and abroad in the direction of

establishing fixed laws and principles in the realm of the strength

of materials, and has drawn largely upon the works of Bauseh
inger, Tetmajer, Martens, the reports of the recent French Com-
mission, the records of the tests of the U. S. Test Board and of Mr
James E. Howard at the Watertown Arsenal, the series of tests on

cements, mortars and concretes at the St. Mary's Biver canal locks,

Kirkaldy's reports and the results of the U. S. timber tests and in-

vestigations.

The book is divided into four parts : First, a synopsis of the

principles of mechanics underlying the laws of the strength of

materials; second, the manufacture and general properties of the

materials of construction; third, the methods of testing the strength

of materials: fourth, the mechanical properties of materials of con-

struction as determined by actual tests.

In Part I. the behavior of materials under tensile, compressive

and bending stresses, etc., are considered. The laws governing the

crushing strength of brittle materials are shown for the fir=t time

in English. In this part also the resilience of materials is much

more fully treated than is commonly done.

In Part II. the methods of manufacture of cast iron, wrought

iron, steel, the alloys, cements, and paving brick are each treated

very fully, and in addition a chapter of 100 pages is devoted toja

scientific ani systematic description of timber and timber trees

such as has never before been brought together in such a work.

The recent Forestry Division investigations on timber, with which

Professor Johnson has been so intimately associated, furnish most

of the data for this chapter.

In Part Iff.'are described the most approved forms of testing ap-

pliances and methods of testing materials. The four large volumes

comprising the recent (1805) report of the French'. Commission, and
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the proceedings of the five international conventions on the subject of

standard methods of testing materials (Munich, 1885; Dresden, 1S86;

Berlin, 1S90; Vienna, 1893, and Zurich, 1895) have been as freely

drawn upon as practicable without destroying the unity of the

treatment.

In Part IV. are given graphical representations (stress-diagrams)

and text descriptions of the most significant results of tests of all

kinds of structural materials made in all parts of the world. Pro-
fessor Johnson has for the past 12 years been a special

student in this direction, since in his capacity as Director of the

Testing Laboratory cf Washington University, St. Louis, it was his

business to inform himself on all such matters, and his many sources
of exact information have given this part of the book great prac-

tical value. Here also are given a summary of the results of the re-

markable series of tests of American timbers .(still incomplete), the

tests being some 40,000 in number, on 32 species of timber, all of

which tests and reductions were conducted by the author of this

work in his own laboratory during the past six years.

The magnetic properties of iron and steel, and the methods of de-

termining them, have been incorporated in a valuable chapter
written for the author by an electrical engineer. In appendices are

given a biographical sketch of Prof. Johann Bauschinger, an excel"

lent account of the microscopic study of iron andlsteel, by Prof. J. O.
Arnold, of Sheffield, Eug.; a synoptic comparison of the recom-
mendations of the international conventions with those of the
French Commission, and three sets of specifications for iron and
steel for various purposes.

It will thus be seen that the author has produced a book of un-
usual value to engineers, and from its appearance the publishers
have evidently spared no expense in its publication.

The Elementary Principles of Mechanics. Vol. II. Statics
By Prof. A. J. DuBois. John Wiley & Sons, New York; pp. 3)2.

The author says, "The large type by itself constitutes an abridged
course, etc." This is a good way of making a large book serve for

a smaller one as well as for a larger one; but as we glanced over it

we failed to see the distinction in the type that is indicated by the
"note." Certainly the difference, if any, is not striking.

There is one attempt at classification both in the headings and in

definitions. The title of the book is "Statics," but on the first page
of the body of the book the heading is "Dynamics." On page 2

Dynamics is defined, and that heading is carried to page 56,

although the discussions for more than 50 pages do not «onform
with the definition. On page 57 "Statics" is defined and this head-
ing is carried to the end of the work; but problems involving
planetory motions, pp. 124, etc., seem to be strangely out of place
aecording to the definition and our ordinary sense of "Statics."
Chapter I, p. 228, begins with "Applications," but the distinction
between the character of the subjects before and those which fol-

low is not very marked.
There is an effort at nice discrimination in definitions, and some

are excellent
; but it is questionable whether such refinements

wauld lead one to say that the "direction and speed are changed by
the action of another particle." We say so in popular language
without being challenged, but we now refer to a critical knowledge
of mechanics. Is It not "force"' which changes speed and direction
On page 7 we read, " When one body presses another it is itself
pressed by this other with an equal force in an opposite direction."
It says " equal force," and we ask, equal to what ? The author
might appeal to Newton for authority—who said, " If I press a
stone with my finger, my finger is pressed equally by the stoue." It
seems to us that these statements are not properly discriminating.
We should say. if I press a stone with my finger a force is developed
between my finger and the stone, which force acts equally in
opposite directions. Every force acts equally in opposite directions.
Laplace said: " That peculiar modification by which a body is

transported from one place to another is, and forever will be, un-
known—we call it force." More briefly, force is an action between
bodies. We learn its laws—at Jleast some of them—and learn to
appiy them.

"AVhenpmust be" taken for the locality in feet per second per
second." It is so common to retain the same unit throughout a
discussion that it seems unnecessary to repeat the "per second."
If one is liable to change the unit of time, may he not change the
lineal measure—say. inches. It would, at least, sound odd to say
feet per second per inches per minute. If the author considered it
advisable after once writing the expression in full to say that
where the second is once named it will be understood as the unit
of time used throughout, it would be unnecessary to repeat the
"per second."

In a mathematical work the expressions "manifestly," "evi-

dently," " of course," are usually blemishes. They add nothing to

the argument or explanation, and sometimes are seemingly used
to avoid explanations. This work is comparatively, though not en-

tirely, free of them,

On pages 320-321 are twelve numerical examples to be found in

Merriman's Mechanics of Materials; on page 363 eight examples
from Wood's Resistance of Materials; pages 256-262 are much like

Merriman's Retaining Walls and Masonry Dams ; these, and
others, are not credited. It is a delicate question to say how much
work of others may be used withDut credit. It is said that the

contemporaries of Laplace complained of that eminent man for

utilizing their productions without credit. The action did not

heighten their estimate of the man.
But none of these things affect the essential merits of the book

for a student. The student can obtain from it a good knowledge
of the subject. The applications are numerous, many of which are

fully worked out and a sufficient number unsolved to test the

knowledge and ability of the reader.

Electric Power Transmission. A Practical Treatise for Prac-
tical Men. By Louis Bell, Ph. D. The W. J. Johnston Com
pany, New York, 1897. 491 pages; §2.50.

The author states in his preface that this volume is designed to

set forth in the simplest possible manner the fundamental facts

concerning present practice in electrical power transmission. He
endeavored in introducing such theoretical considerations as are

necessary to explain them in the most direct way practicable,

using proximate methods of proof when precise and general ones

would lead to mathematical complications without altering the

conclusion for the purpose in hand, and stating only the results of

investigations when the processes are undesirably complicated. In

writing of the many-sided and rapidly changing art, it is impossible

in a finite compass to cover all the phases of the subject or to

prophesy the modifications that time will bring forth ; hence the

epoch of this book is the present, and the point in view chosen is

that of the man, engineer or not, who desires to know what can be
accomplished by electrical power transmission, and by what pro-

cesses the work is planned and carried out.

The first chapter is devoted to elementary principles and is to be

commended for the clearness of its style. In the second chapter
the general conditions of power transmission are considered, elec-

tric, wire rope, hydrau'ic, compressed air and gas transmission
being discussed. Power transmission by continuous and alternat-

ing currents is next taken up, ai d in a chapter devoted to "Current
Reorganizers," commutators, motor dynamos and rotary converters
and transformers are considered. Chapter vii., on " Prime Movers "

is almost wholly devoted to steam engines and water wheels, other
prime movers being used so infrequently as to require no attention

in a work of this kind. Chapters on hydraulic development, the
organization of a power station, line construction, centers of distri-

bution and the commercial problem conclude the work. The last

mentioned chapter presents the cost of horse-powers from steam
and water-power, the various other costs such as interest, depreci-

ation, labor, supplies and maintenance, and such items as are need
ful in determining whether a proposed power transmission plant
will pay.

The author's style is clear and concise, and the book will un-
doubtedly be very favorably received.

Books Received,

Statistics of the Railways of the United States, 1895. The
Interstate Commerce Commission, Washington, D. C.

Commerce and Navigation of the United States, 1896. Vol-
ume II. Bureau of Statistics, Treasury Department, Washing-
ton, D. C.

Trade Catalogues.

[In 1891 the Master Car-Builders' Association, for convenience in the
filing aDd preservation of pamphlets, catalogues, specifications, etc.,
adopted a number of standard sizes. These are given bere in order that
the size of the publications of this kind, which are noticed under this
head, may be compared with the standards, and it may be known whether
they conform thereto.

It seems very desirable that all trade catalogues published should con-
form to the standard sizes adopted by the Master Car-Builders' Association,
and therefore in noticing catalogues hereafter it will be stated in brackets
whether they are or are not of one of the standard sizes.]

Catalogue No. 24 of the Peerless Robber Manufacturing
Co., 16 Warren street, New York. 120 pages, 5% by S}.{ inches
i Not standard size.)

This neat and attractive catalogue presents an imposing array of

mechanical rubber goods, and is believed to be one of the most
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complete lines of such goods offered to the trade. In the earlier

pages of the catalogue is described various kinds of packing, the

first of which is "Rainbow" packing, a sheet packing adapted for

air, steam or water joints, unaffected by oils, ammonia, liquors or

alkalies, and does not harden or crack. The company has sold

over 4,000 tons of this packing in the last five years. "Eclipse"
tubular gaskets is another of the company's products that
has been favorably received everywhere. One great convenience
in its use is that one can promptly make any size of gasket
without waste of material. The Peerless piston and valve-

lod packing has a round red rubber core covered with soft

loosely woven duck impregnated with plumbago. It will hold

400 pounds of steam. It is made in various sizes and styles. The
graphite pump packing, made especially for Westinghouse pumps,
is well known to our readers. The company also makes a square
braided flax rod packing and an excellent hydraulic packing.

"Rainbow" rubber belting is listed in all sizes up to 60 inches in

width and 8-ply in thickness. The very best of material and work-
manship enter into its manufacture. "Durham'' and "Peerless" are

other well-known brands of this company's belting. The section

of the catalogue devoted to belting contains many valuable sugges-

tions on the care of both rubber and leather belting. The company
produces leather belting too.

The line of rubber bose manufactured by this concern is a large

one, and our readers are aware of its excellence. It includes engine
and tender hose, air brake hose, signal hose, steam hose, hot water
hose, fire hose, etc., etc. Thirty pages are needed to describe and
illustrate the many kinds. Other goods listed in this catalogue

include rubber mats of all kinds, landing pads, gage glass rings,

pumps valves, hose pipes, rubber fire buckets and pails, gas bags,

tubing, rubber cement, rubber springs, rubber mallets, wringer
rolls, etc.

It would be a superfluous for us to dwell on the excellence of these

goods, for the company has achieved its present high reputation

through its policy of making nothing but the best.

at different speeds or all at the same speed. The driving mechan-
ism is extremely simple and the spur and bevel gears are all cut

from the solid, insuring a smooth and practically noiseless running

of the machine. Quick-acting spring sockets are used, so that the

machine need not be stopped for the removal or insertion of the

taps.

The Acme Machinery Company makes a specialty of bolt cutters,

nut tappers, bolt headers and forging machines, and their ma-

chines are well designed and equally well built. Their catalogue

describes a great variety of the machines of this class turned out

by them.

Norfolk & Western Notes.

The Acme Nut Tapper.

The Acme Machinery Company, Cleveland, O., the well-known
manufacturers of bolt, nut and special machinery, are the builders

of the nut-tapping machine which we show in the accompanying
engraving. They build them with either four or six spindles, as

The Acme Nut Tapper.

may be desired, and in three sizes; the smallest size will drill holes

from % inch to 1 inch in diameter, the next size from l
j to 1'^

inches, and the largest size from J^' to 2 inches in diameter. The
spindles are arranged to be driven in pairs and the pairs can be run

In visiting the headquarters of the mechanical department of a

railroad company it is usual to devote much attention to the

shops and the machinery, special devices and methods employed

in them. We feel, however, that if in briefly describing what we
saw on the occasion of a recent visit to Roanoke, on the Norfolk

& Western Railroad, we confine ourselves chiefly to the methods

employed in the administration of the mechanical department, it

is only a merited testimony to the excellence and thoroughness of

those methods, and no reflection upon the shops.

The office building of the railroad company was burned ibout a

year ago, and a new structure is in course of erection on the site

of the first one. In the meantime Mr. R. H. Soule, Superintendent

of Motive Power, has his headquarters in a near-by office build-

ing. The shops are only a short distance away, and there all the

other officers of the mechanical department have their offices, ex-

cept Mr. Sanderson, Assistant to Mr. Soule, who has an office ad-

joining his chief.

Our first visit was to the office of Mr. G. R. Henderson. Me-

chanical Engineer for the company, and we found much to in-

terest us there. The drawing-room work is conducted in a sys-

tematic manner. Drawings are made in pencil and then traced on

cloth. There are seven standard sizes for drawings ranging from

8 by 11 inches to 36 by 59 inches and these are designated by the

letters A to G inclusive. Each tracing when finished is given a

serial number prefixed by the letter indicating its size. This let-

ter also indicates the drawer in the fireprsof vault in which the

tracing is to be kept. Two other letters, H and I, are for

miscellaneous drawings received from outside sources,

the first embracing those that will fold to 4 by 9 inches

for filing, while the last letter is for rolled drawings.

After a tracing is finished the draftsman turns it

over to an examiner who examines it in every detail

and if correct turns it over to the chief who also

examines it in its essentials and when approving it fills

out a memorandum by which the drawing is to be card

indexed by a subordinate. Printed blanks are provided

for this purpose and each drawing is indexed by subject and by

locality. This indexing by locality is convenient, for it enables

one to look up quickly all drawings pertaining to a certain shop

or other point on the line. The card indexing is done on buff,

pink and blue cards. All indexing of drawings originating on

the Norfolk & Western Railroad are indexed by subjects on the

buff colored cards and for locality on the blue cards. All draw-

ings from outside sources which it is desirable to keep are indexed

by subject on pink cards, and if it is desirable to index by local-

ity this is done on a blue card. The cards are typewritten.

Persons wanting blueprints order them upon blanks provided

for the purpose, and the prints are sent to them with receipt

blanks attached, and the parties receiving the prints must fill out

the receipts and return them to the office. These receipts are

card indexed in such a manner that it can be ascertained at aoy

time how many copies of each drawing are out and in whose

possession they are. If a change is made in a drawing all the

prints of it are recalled, the card index being consulted for the

purpose. New prints are sent out in their place, and these par-

lies, and all others interested, are notified of the change.

An excellent method of filing catalogues also exists in this of-

fice. Each catalogue received is carefully examined, and, it con-

sidered worth saving, is card indexed. If a leaflet it is put in
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a Globe file, but if a book it is placed on one of several shelves

that are partitioned off into short sections. These files and shelves

are numbered, and each catalogue is marked with the number of

the receptacle in which it is filed, so that it can be returned to it

readily.

Standard specifications also receive careful attention in this

office. Those for materials are printed, but those for equipment

are typewritten, as nearly every new order for engines or cars

calls for modifications of the previous specifications. Each speci-

fication of material receives a number which it retains through

all changes that may be made in it. Rut each time a specification

is revised it is given a new letter as a suffix to the number: thus

an axle specification might be numbered 18a, but if revised it be-

comes 18b. and if again altered becomes 18c, and so on. A file of

all specifications is kept, in which appears every form of each

specification, together with the reasons which led to the changes

made and also the source from which the original form of speci-

cation was obtained. Thus this file gives a complete history of

the standard specifications of the road. A duplicate of this file is

kept in Mr. Soule's office for his convenience.

There are a number of the specifications which might interest

our readers, but we will refer to one, only because we wish to

mention the manner in which the material is tested. This speci-

fication is for globes for hand lamps and part of the specification

reads as follows:

" Globes must be of clear color and uniform tint. Those having
parts or spots of a shade either lighter or darker than the pre-

scribed standard minimum or maximum, or having a cloudy ap-

pearance, or showing an improper tint, will be liable to rejection.

They must be of approximately uniform thickness, and the globes

will not be accepted thinner than three-thirty-seconds of an inch,

or thicker than five-thirty-seconds of an inch.
"' Manufacturers furnishing colored globes to the Norfolk &

Western Railroad Company will be provided with standard mini-

mum and maximum globes.

"Each red globe and about 25 per cent, of all green and blue

globes will be tested by the Railroad Company at Roanoke by
trial in a standard hand lamp, between the maximum and mini-

mum standards, in a dark range about 100 feet long, and the

color and intensity of the inspected globes must come between
the standard limits."

The "dark range" in which these globes are tested is about
100 feet long, 3A feet wide and 1 foot high. It has a small
dark room at each end, in one of which an observer is statioui d.

while in the other the globes are placed over three lights placed

in a transverse row. Thus standard maximum and minimum
globes and the globe to be tested can all be viewed at once. The
inspection is quickly and surely made. When first inaugurated
this inspection caused the rejection of many globes but now there

is little trouble in this respect only four being rejected in the last

shipment of 15 dozen.

The railroad company makes its own cast-iron wheels and care-

ful records are kept of wheel mixtures, tests, and of wheels
mounted for service. For this purpose a set of printed blanks

for reports are used, the first of which is that on which a daily

report of wheels made is sent from the foundry to the mechanical
engineers' office. This gives the numbers of the wheels cast, their

diameter, the kind of chill and the mixture from which they

were cast. Another blank gives all the information regarding

wheel drop tests and still another gives the results from test

bar.-. This last blank is ruled so that the result of a test can be

expressed diagramatically by drawing freehand one line for un-
chilied and another line for chilled bars. This is done in copy-
ing ink, and it is afterward copied in a letter press in the me-
chanical engineers' office. Other blanks are provided for report-

ing weekly from the various shops the wheels mounted and
scrapped. From these blanks entries are made in three books in

the engineer's office The principal book is one ruled for the

record of 10,000 wheels, the wheels being numbered consecuth ely.

Here the date cast, diameter, kind of chill, date put into service,

date removed, etc., is entered. If the wheel never left the

foundry, but was scrapped for defects, it is so recorded. If it

was brt ken up for test that fact is stated. In the next book the

result of wheel drop tests and the mixtures from which the wheels

were cast is recorded, and in the third book the results from the

test bars are copied, as already stated. Thus everything pertain-

ing to the history of each wheel is so recorded that it can be

found on short notice: furthermore, the results of various mix-

tures can he intelligently studied.

In Mr. Soule's office one of the first things to attract our atten-

tion was the manner in which performance sheets are compiled.

The coal records are averaged for classes, and individual engine

performances do not appear. This method was adopted some
time ago, as it was believed the clerical labor involved in indi-

vidual engine records was not warranted by the results obtained.

The question naturally arises as to how the performarces of cer-

tain classes of engines in a given service are obtained and com-

pared. This is done by having the coal records of a number of

engines in each class under investigation reported to the superin-

tendent for a time sufficiently long to give the desired informa-

tion. It is argued that this is the only reliable method anyway,

as the monthly records of individual engines are being constantly

affected by various causes which may be traced at the time, but

which are forgotton shortly afterward, thus making old individ-

ual n cords unreliable for such purposes. Both locomotives ai.d

cars are given on the one sheet and arranged according to

divisions o f the road. The various headings are as follows:

KNGINE Mil. h.ji. I.

Miles Run in Passenger Service.
Miles Run in Freight Service.
Miles Run in Shifting Service.
Miles Run in Maintenance i,i Way Service.
Total Engine Mileage.

Average Mileage of Passenger Engines.
Average Mileage of Freight Engines (Shifting and M. of W. included).

CAR MILEAGE.

Passenger Car Mileage.
Freight Car Mileage, Loaded.
Freight Car Mileage. Empty.
Total Freight Car Mileage.

Per Cent. Empty to Total Freight Car Mileage.
Total Freight Car Mileage, on Lo ided Basis.

(Two Empty Cars Equal One Loaded.)
Engine Mileaee and Car Mileage on Mixed Trains are included under

Freight Train Mileage, three passenger car miles (loaded or empty) equal
to two loaded freight car miles.

PERFORMANCE OF ENGINES.
(Shifting and M. of W. included under Freight).

Pound-- of Coal per Car Mile, Passenger.
Poundsof Coal per Car Mile, Freight.

PER 1011 ENGINE MILES.

Pints of Cylinder Oil, Passenger.
Pints of Cylinder Oil, Freight.
Pints of Lubricating Oil, Passenger.
Pints of Lubricating Oil. Freigh t.

PER 1U I ENGINE MILES.

Pounds of Waste for Cleaning and Packing, Passenger.
Poundsof Waste for Cleaning and Paciing, Freight.

PER 1H0 ENGINE MILES.

Cost of Tools. Supplies and Sand (M. E. Ill

Cost, of Uostlering, Watching ana Cleaning. (M. E. 12}.

Cost of Operating Water and Coal Stations. (M. E 16'.

Pints of Oil used in Lubricating Passenger Cars per 10) Miles Run.
Pints of Oil used in Lubricating Freight Cars per 100 Miles Run.
Pounds of Waste used in Packing Passenger Cars per lull Miles Run.
Pounds of Waste used in Packing Freight Cars per 10'J Miles Run.
Cost of LocDmomotive Repairs per Mile Run.

It was formerly the practice to give coal premiums on this

road, but they have been abolished.

The cost of lubrica'ing cars has been brought down to a low

figure by persistent effort, and is now .058 per 1,000 miles for

passenger cars and .054 for freight cars.

Engine breakdowns when they occur result in such con-

siderable delays that the causes of them have been systematically

investigated and recorded. Every breakage of locomotive parts is

reported to the mechanical engineer's office, and if necessary the

report is accompanied with a sketch. These breakages are tabu-

lated and the record in that form is sent to Mr. Soule's office. If

it is shown that certain parts break frequently the cause of tin-

weakness is sought and the remedy applied. The cost of the break-

ages is also kept, and in 1892 it was $1.28 per 1,000 miles, in 1893

it was $1.19, in 1894 it had fallen to 86 cents and last year it was

only 52 cents per 1,000 miles. The number of breakdowns per

year per engine was 1.32 in 1894, 1.12 in 1895 and 0.81 in 1896—

a truly excellent showing.
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Every railroad is called upon to make many trials of devices

submitted. It frequently happens that these trials are started

and then forgotten in the press of routine business. To prevent

this Mr. Soule has established a file of "trial records," in which is

recorded the history of every trial of a device. For instance, at

a regular meeting of the various master mechanics on the road it

may be deemed advisable to give a certain brake beam a thorough

trial. It may be furthermore decided that the trial will be made
on certain divisions of the road, and that a report will be made
at the end of six months. All this is duly recorded in the file of

trial records, and periodically this file is examined by the chief

clerk and parties notified shortly before reports from them are

expected. The file is kept up to date, so that the history of every
trial as far as it can be written is found therein. This file is an
excellent idea, for if it is worth while beginning the trial of any
device it is worth continuing to the end, and having an intelli-

gible and trustworthy record of the results.

The reports of general car inspectors are kept in Mr. Soule's

office, also copies of all instruction, issued by them. These in-

structions, though signed by the inspectors, are in reality prepared
at headquarters, as it has been found necessary to take this step.

Mr. Soule has in handy form many important records in his

office, such as weekly conditions of freight equipment, condition

of passenger cars and engines, stock accounts, etc. An excellent

engine board, which ornaments one side of Mr. Sanderson's office,

was described in this journal for November, 1896.

The Great Siberian Railroad and the Present State of its

Construction.

(Special Correspondence to the American Engineer, Car Builder and
Railroad Journal.)

(CONTINUED FROM PAGE 140.)

THE CENTRAL SIBERIAN RAILROAD.

The Central Siberian Railroad from Obi River to Irkoutsk, 1,149

miles long, in censequence of the varying character of the country,

is divided into two divisions, viz. :

The first division from Obi River to Krasnoiarsk, having 474 miles

of main line and 3 miles of branches.

The second division from Krasnoiarsk to Irkoutsk, having 675

miles of main line and 3 miles of branches.

Besides them to the first division belongs a large branch from
Taiozhcaia Station to Tomsk, 59 miles long.

In February, 1893, the Emperor decided that the construction of

the Central Siberian Railroad should be begun, and the work was
commenced in the same year. The track laying on the first divi-

sion was completed in December, 1895, and it was opened for traffic

in October, 1896. The branch from Taiozhnaia to Tomsk |59 miles
long) was begun in July, 1895, and the track-laying was completed
in September, 1896.

The cost of construction of the first division (474 miles), was esti-

mated, without rolling stock, |at $12,500,000: but this sum was not
sufficient, and a supplementary assignment of $1,750,000 was re-

quired, so that the full cost ef first division (without rolling stock),

is $14,200,000, or about $30,000 per mile. The branch to Tomsk is

estimated about $1,000,000.

In autumn of 1890 the first division, together with the branch to

Tomsk, was opened for traffic, and was nearly complete, excepting
a few works, which will be finished in spring, 1897. These works
are : The finishing of the slopes of 'grading, the draining in marshy
grounds, the laying of 30 per cent, of switches and sidings, the
addition of 20 per cent, of ballast, the finishing of houses, the con-
struction of one water-supply station, the completion of five water
conducts, the erecting of superstructure of a bridge across Chulim
River, the finishing the earthworks of Krasnoiarsk station, and the
construction of repairing works there.

The Second Division of the Central Siberian Railroad, from
Krasnoiarsk to Irkoutsk (675 miles), will be completed in the year
1898. The progress of work is illustrated by the following figures,
relating to the end of 1896 : Clearing 8,968 acres, grubbing 1,078
acres; temporary roads (along the located line), 620 miles; log roads
in marshy lands, 27 miles; earthworks on main line, 15,000,000 cubic
yards; on sidings, 1,232,000 cubic yards; finishing of slopes, 100,000
square yards stone ripraps, 724 cubic yards; 15 cast-iron culverts
are finished, and 47 stone culverts are in work (36,436 cubic yards of
stone work is laid); 316 timber bridges are finished; of the great
bridges four across the rivers Sitik, Benesovka, Rybna and Ouri are
finished; the abutments of Doima bridge are finished, and the su-
perstructure is in process of erection. Of the Ouda bridge two
spans are erected. The foundations of the Yenissei bridge are in

process of construction, and the wooden caissons are supplied for

that purpose.

The track is laid on 150 miles of main line and 15 miles of sidings;

50 miles are^ballasted. The telegraph is ready on the whole line.

Of the line buildings the following are under construction : 82

watchmen's houses, 33 large section houses, 57 small section houses,

48 wells, 104 road crossings, 23 passenger houses, 9 engine sheds

(each for two engines), 7 water-tank buildings, 52 station houses

for employees and the small repair works.

The cost of construction of the second division of the Central
Siberian Railroad (675 miles), withovic rolling stock, is estimated at
$23,400,000, or $34,666 per mile.

In the region of the Central Siberian Railroad, near the Station
Kamishet, the first Siberian Portland cement works have been
erected. They were built in 1895 and supply 2,500 barrels of cement
each month for the Central Siberian Railroad, at the price of $6Y
per barrel.
Another great enterprise connected with the construction of the

Siberian Railroad is the development of the Nicolalevsk Iron
Works, on the Angara River, and in the vicinity of the Central
Siberian Railroad (about 130 miles from thestation Nijne Oudinsk).
This plant has had three old blast furnaces, one Siemens-Martin
steel furnace, one old steam engine of 0U0 H. P., and many obsolete
rolling mills. Now this .vorks are transfered to the new incor-
porated company of East Siberian Cast Iron, Iron Making and
Mechanical Works, which has received from the government an
order for supplying about 100,000 tons of rails and other railroad ac-
cessories.
The Nicolaicosk Works possess a sufficient stock of ore, and will

use for fuel charcoal, which is to be prepared in the neighboring
forests.
The company has reconstructed two old blast furnaces, and has

begun to build two new blast furnaces, each with the production
of 30 tons daily; it has reconstructed the old Siemens-Martin fur-
nace, and will build a new one; it has ordered abroad a new rail

rolling mill, which will be ready this spring, and then the manu-
facture of rails in Siberia for the Siberian Railroad will begin.

It is expected that the two already existing blast furnaces will

yield 10,000 tons of cast iron, and that the order of the government
will begin to be executed this year.
The greatest difficulty in operating this plant is the want of

workmen, the country being very sparsely settled. The food for
workmen must also be carried from Tekoutsk. It was expected
that a party of 500 toOOOexiles and prisoners would be commissioned
for the Nicolaicosk works, but only 200 men have been carried there;
the balauce will be forwarded this year.
The country crossed by the Central Siberian Railroad is not so

level. The ruling gradient on its first 360 miles is 0.008 (or 0.8

per cent.), and on the remaining part of line 0.015 (t.5 percent.),
and the minimum radius of curved line is 1,050 feet.

(To be Continued.)

The Shops of the Q & C Company.

Some time ago the growing business of the Q & C Company,

of Chicago, made it necessary for them to secure more shop

space, and their manufacturing plant, which had been located in

the city, was moved to Chicago Heights, a suburb some miles out

on the Chicago & Eastern Illinois road. A recent visit to the new
plant by a representative of this journal proved to be an interest-

ing one.

The building is of brick, 210 feet long by 54 feet wide and two
stories high, thus giving an available floor space of over 20,000

square feet, which is ample for present requirements. The office

of the Superintendent, Mr. W. W. Holmes, is on the first floor,

and the drawing office and pattern-room occupy a portion of the

second floor. The building is well lighted throughout, and is

heated by a hot-blast system put in by Messrs. Bailey & Sous, of

Milwaukee.

There are many plants of this size in which, if we would judge

from appearances, it is not considered worth while to strive for

those economies in steam generation that are obtainable in com-
paratively large power plants, but this is net the spirit in which
things are managed in these shops. The power is supplied by a
goodrjPorter-Allen engine and steam is generated by a boiler hav-

ing a down-draft furnace, with which excellent results are ob-

tained. The condensation from the heating system is returned

to the boiler, and, in fact, nothing that can be saved is wasted.

The coal is delivered in car-loads at the boiler room and with the

down-draft furnace screenings at 90 cents per ton are burned
successfully. The shop also has its own electric light plant.

The largest machines built in this shop are the company's cold

metal sawing machines, which are made in various sizes and styles,

lauging from small portable affairs up to power machines weighing

over 16,000 pounds. We have in the past illustrated several of

these saws and will soon publish engravings of others.
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The company recently shipped to the Ironton Structural Steel

Company, of Duluth, a saw capable of cutting off I-beams 30 and
40 incbes deep, and the 16,000-pound machines mentioned above
have gone to steel foundries, where they are used in cutting off

gates from steel castings. The great power of the machines can
be appreciated from the fact that one of them cut through a
piece of solid crucible steel 15 inches in diameter in the almost
incredibly short time of 28 minutes.
The company can boast of nearly 300,000 freight cars equipped

with Q & C doors. Naturally the car door work forms a large

portion of the total output of these shops, and up-to-date ma-
chinery is employed in the manufacture of such parts as need
machine work.
An excellent change has recently been made in the pressed

steel brakeshoe key made by the company. It was formally
U-shaped in section, but for some inches in middle of its length
it is now made with the section in the form of a hollow square.
This is accomplished by giving additional' width to the sheet
steel blank at that point, and by a second flanging movement
bending it down to form the fourth side of the hollow square.
The advantage of this change is that where the key bears against
the head and shoe it presents a bearing for its full width, where-
as formerly it offered on side only the two edges of the plate from
which the key was made.
The McKee brake slack adjuster made by this company has

been described in these columns. It has operated with success un-
der very severe conditions, and the company is sparing no paiDS to

make it reliable in every respect. They are now putting a case
over the ratchet and screw mechanism, and also constructing
the pawl so that it does not have to be raised when an inspector
wants to let out the adjuster to put in new shoes. One could not
ask for a more compact device than this adjuster now is. There
is a good prospect of the adjuster being adopted as standard by a
large and important road in the very near future.

The Reliance Safety Water Columns.

The safety water columns made by the Reliance Gauge Company,
of Cleveland, O. , are of two kinds, those which whistle only when
the water in the boiler reaches the lower limits of safety, and those

which whistle before the water either gets so low as to burn the

boiler or so high as to be in danger of flooding the engine. Sections

of both of these columns are shown herewith, together with an
exterior view.

The columns are designed to form a check upon the operations of

the fireman and to prevent carelessness on his part. If he is

negligent and permits the water level to fluctuate up and down he
is certainly not doing his work in a manner that will keep the coal

bills down to a minimum. Furthermore, his inattention may at

any time result in something more serious than waste of coal—there

may be a burning of the boiler or an explosion due to low water, or

a breaking down of the engine from the presence in the cylinders

of water carried over from the boiler. The alarms on these safety

columns are not provided for those in the boiler-room, but to give in-

formation to the superiors of the fireman as to the way in which the

latter does his work. The presence of these alarms, however, and
the knowledge that carelessness on his part will certainly be known
by others, tends to make the fireman careful. Where he is not suffi-

ciently self-respecting to keep the proper water level under such

checks as these, there is abundant proof of his neglect and a chance

to properly discipline him. In justice to the fireman it should be

said, however, that ordinarily he is as pleased with the safety water
column as is his employer.
From the engravings it will be seen that the eolumn is provided

with one or two floats according to whether it is to give an alarm

The Reliance Water Column.

for low water or for both low and high water. The floats are of

superior quality, patented by the company, and are solderless.

Their reliability can be inferred from the fact that of the thousands

put in use in the last 10 years less than two per cent, have failed in

any way. These floats do not move with every change of water
level, and hence do not wear themselves out rubbing on the sides of

the column.

One of the great enemies to reliability of any device about a

boiler is sediment. These columns have sediment chambers at the

bottom to which blow-offs are attached, and not only is the whistle

protected from the presence of sediment, but likewise the gage-

cocks and water glass. The whistle connection is the shortest pos-

sible. .

An entire absence of objectionable features is claimed for these

safety columns. They have no leaky floats, no mud-catching
valves or mud chamber between the valves and the whistle, no
adjustable "knockers" to become loose or to be adjusted in a way
to render the appliance inoperative. The floats do not rise and fall

with every movement of the water. There are no complicated

parts to corrode or stick, and there is nothing to adjust or readjust.
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There are no fusible plugs to be rendered nonfusible by heat, or by
becoming coated with scale or sediment. There are no expansion

tubes, which fail chiefly on account of the interference of sedi-

ment and consequent failure of the water to run out of the tube

and admit the steam necessary to expand it. Furthermore, the

workmanship is of the very best.

From what we have already said it should be clear that these

safety columns are not merely safeguards for the purpose of pre-

venting boiler explosions; their purpose is to prolong the life of the

boilers, reduce the cost of maintenance, lessen the waste of fuel and
obviate stoppage, and to protect life and property, all of which is

accomplished by causing the water to be carried steadily at the

proper level. Boilers last longer and it costs less to keep them in

repair if the water is carried steadily at the proper level. It is also

easier to maintain steady steam pressure, and less fuel is wasted.

Owing to the low cost of these appliances, the saving resulting from
their use is an excellent return on the investment.

The Wells Light for Heating and Lighting Purposes.

TheWells light is doubtless familiar to many of our readers as an
almost indispensable light for many kinds of regular and emergency
work that must be carried on at night. Its value to contractors in

almost every conceivable line of work is well known, and thousands
of them are in use for tracklaying, bridge building, municipal work,
general construction and repair work, and around shipyards, dry-

docks, wharves, quarries, blast furnaces, etc. It gives a powerful
clear white light, free from smoke or spray, and one that cannot be

affected by the weather. The device is self-contained and perfectly

portable. It consists of a tank into which kerosene oil is pumped
by means of a hand pump until it is about two-thirds full. The air

in the tank is by this operation compressed to about 25 pounds' pres-

sure. An upright pipe extending from the top of the tank carries at

its upper end the burner. This is heated preliminary to starting

the light by a small quantity of oil burned in the pan immediately
under the burner, and when sufficiently heated the oil valve at the

tank is opened slightly, and the oil as if passes through the burner
is completely vaporized and burns with a perfect combustion out-

side of the burner. Once started the oil is vaporized before com-
bustion by heat supplied by the burner itself. A few strokes of the

pump every few hours is all that is necessary to renew the pressure,

and oil or air can be pumped into the tank while the light is burn-

ing. Over 10,000 lamps have been sold in this county, a fact which
attests to their excellencs. On the Chicago Drainage Canal about
60 Wells lights were used, and on the present work on the Erie

Canal about 30 are already employed. When desired these lights

are provided with a detachable two-wheeled carriage by means of

which one man can easily move them about. This is seen in Fig. 1,

which shows a No. 3 light which is of 2,000 caudle-power, has a
flame 30 inches long, a tank 18 inches by 24 inches, and uses only one
gallon of oil per hour. It will burn for U hours without recharg-
ing. The great size of the flame prevents the casting of sharp
shadows such as produced by an electric light, and which are so
annoying.

While our readers may he familiar with this light as used for
lighting purposes, we doubt if they have as fully considered its

merits as a device for heating, particularly where the heating is to
be confined to a small area. In railroad shops the use of the Wells
burner for heating tires when setting or removing them is common,
but there appears to be no good reason why these burners should not
also be used for many repair jobs in machine shops, roundhouses, etc.

The Wells Li°-ht.-Fi*. 1,

The Wells Light.-Fig. 2.

Locomotive frames that have been bent at points that would permit
of straightening without removal can be heated with these burners,
and even when a frame is removed forstraightening, theadvantage
of heating it locally only is obtained by the use of these burners.
In boiler work also it is handy.
Water-works companies and contractors have recently found a

use for it in repairing water mains.
To remove sections of pipe it is necessary to melt the lead in the

joint, and this has heretofore been done by crude means that has
consumed much time and invariably resulted in the loss of the
lead. Now Wells burners are used and a receptacle placed under
the joint to catch the lead. The intense heat concentrated on the
lead melts it quickly, and a great saving of time and lead results.

So successful has been this application of the device that many
orders are being received for outfits adapted to this work.
Around shipyards and drydocks the Wells light is frequently

used for heating purposes, particularly in repair work. Something
over a year ago a Clyde Line steamer grounded in New York Bay
and bent several of her plates. She was taken to a dock, a Wells
outfit for heating was purchased, and with it the plates were heated
and straightened, the ship going out again the next day.

TheWells Light Manufacturing Company makes the arrange-
ment for heating (which can also be used for lighting) shown in

Fig. 2. The burner can be swung up to a wooden pole or beam, or

lowered below the level of the lamp, and is thus rendered practi-

cally independent of the tank. For use in drydocks or up and
down the sides of a ship during building, it is invaluable.

The company is prepared to adapt the light to any special heating

purpose and to provide the mechanism that may be needed in such

cases in addition to the tank, burner, etc. The Wells light is made
by the Wells Light Manufacturing Company, Edward Robinson,

sole proprietor, 41 and 40 Washington street, New York City.
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The Geipel Steam Trap.

We illustrate herewith a kw steam trap placed on the market
bv the firm of Thorpe, Piatt & Company, 97 Cedar Street, New
York City, and which possesses many merits. It has no floats, no
faced joints, no internal working parts of any kind, is compact and
attachable in almost any part of a boiler or engine-room. Fig. 1

is an outside view of the trap, while Fig. 2 is a line drawing show-

ing itsconstruction. It consists of a cast-iron casing into one end

of which is secured an iron and a brass pipe. The other ends of

these pipes are screwed into a valve body as shown, which is not

attached to the casing, but is supported by the pipes only. The
brass pipe is tbe inlet pipe and the iron pipe the outlet. If both

pipes are at the same temperature the valve body is at the height

shown in Fig. 2 and water seeking an escape would raise the valve

and pass through tbe iron pipe. But if steam enters the brass

pipe, it immediately expands it and by so doing raises the valve

body, the spindle of the valve being forced against the adjustable

lever shown and thus firmly held to its seat. The escape of steam

is thus shut off and with remarkable promptness—so quickly in

fact that the action of the trap cannot be timed by a stop watch.

marine engineers itpreseuts several special advantages in addition
to those already enumerated. Its working can be seen from the
outside and it is not necessary to take off covers or break joints;
it is very light; its construction is such that it may be conveniently
fixed on the engine columns or bulkheads, vertically or otherwise,
and will drain the main steam pipe, the valve casings, the steam jack-
ets or branch pipes to auxiliary engines, keeping these important
parts clear of water without loss of dry steam. In so doing there
is not only a distinct economy in steam, but also in packing, which
is found to last longer when this steam trap is used. An additional
advantage is that less water is lost through the glands, "the fresh
water make up" thus being less. This has been found in practice
an important economy. This trap has met with most extraordi-
nary success in Europe, and is used by the British Admiralty for
high pressure steam and also in public buildings where heating
with exhaust steam is employed.

The Geipel Steam Trap.— Fig. 1.

This rapidity of action can doubtless be attributed in part to the

fact that steam begins to close |tbe trap as soon as it enters the

brass pipe and while it yet has to traverse the length of the latter.

This trap will discharge a continuous stream of water the full

bore of the pipe connections. The valve is easily examined and re-

placed, only two minutes being required for the operation; it is

accomplished by removing the cap of the valve body. Tbe valve

seat is renewable. The valve can be opened by hand to blow
through the trap, and can be left open if desired. The trap will

work in any position. The instructions for connecting and work-

ing the trap are as follows:

Connect the lower or brass pipe, which Is the inlet, with the
steam pipe or vessel to be drained by at least 3 feet of pipe, in which
a valve or cock should be inserted. The top or iron pipe is the out-
let, and should be connected with the drain, or it may discharge
into a tank at any height within the head equivalent to the pressure
of the steam. In the la tier case a non-return valve is preferable on the
outlet to prevent tbe water returning into the steam pipe when cold

.

The Geipel Steam Trap.—Fig

When the trap discharges into a sealed drain it is an advantage to
have a three-way cock on the outlet, one branch being arranged to
deliver to the atmosphere in order that the working of the trap
may be inspected. To blow through press down the lever. To ad-
just the trap, screw down the nut on the lever until steam blows
through, then slack back until steam is shut oil and lock the
nut. The trap will then only discharge water. When fixing to
new steam pipes it is well to blow through the connection to the
trap before the latter is fixed, in order to clear away any dirt in the
pipes. If any steam should blow through, the valve should be
examined, which may be done by unscrewing the cover.

The trap is specially adapted for marine and electric light work,

and for steam pressures from 135 to 300 pounds per square inch. To

CONSTRUCTION AND MAINTENANCE OF RAILWAY
CAR EftUIPMENT.-XI.

BY OSCAR ANTZ.

{Concluded from juiiji <.;.(

box cars.
Box cars are adapted for carrying almost all kinds of material

which is not too large to pass through the doors and which does
not have to be protected against changes of temperature.
A box car consists of a framed house or box placed on the floor-

frame which has been shown, which is provided with doors on the
sides and sometimes on the ends and is covered by a tight roof.

The usual dimensions of box cars are from 34 to 36 feet long over
end sills, 8 feet 6 inches to 9 feet wide over side sills and about 7

feet high in the clear inside. The framing consists of a series of
posts and braces between the roof plates and floor frame, tied

together by means of rods, and while there are many different

styles of framing in use. there is a tendency toward one style

whi-m will lie described in a general way.
At the four corners of the car are placed corner-posts; at each

side of the door openings are doorposts, and over each end of the
body bolsters are body-posts. The space between tbe latter posts

and the doorposts is divided into two or three parts by one or two
other body-posts. From the foot of each body-post, over the bol-

ster, braces extend upward, one to the corner made by the
corner-post and side plate, and one to the corner of the adjacent
body-post and the plate. From the bottom of the latter post
another brace extends to the next body-post and so on, there be-

ing a brace between every two posts. The corner and door post6

are usually framed into the side sills and plate by mortices and
tenons, the other body posts and braces are set into castings which
are framed into the timbers by means of dowels. The plate and
sills are tied together by means of rods, usually one to each post,

excepting, perhaps, the posts over the bolster, and diagonal brace
rods are run down from the top of the latter post to the bettom
of the corner-post and adjacent body-post, and sometimes another
brace rod is placed in the next adjacent panel. The nuts on top

of these rods are let into the
top of the plate, and washers
are put undtr the nuts of all

the rods, those on the brace
rods being beveled to the
proper angle. The brace rods
are omitted by some builders,
who rely solely on the tie-iods

: for holding up the framing,
but the good results obtained
w here they are used and the
small additional cost of putting
them in would certainly seem
to warrant their use in all

cases.
The ends of cars are usually

framed of two posts, spaced
equally between the corner-
posts, and two braces running
from the tops of these posts to
the bottoms of the corner-
posts. Sometimes four vertical
posts without any braces are
substituted. A vertical tie-

rod from end plate to end sill

is placed npar each post. The corners of the car tody are fastened
together by short tie-rods, nnd further by corner irons, inside as
well as outside, bolts passing through both angles.
The side and end plates form the upper corners of the car body,

and into them are framed the side and end framing and the
framing of the roof. The end-plate is straight on the bottom, the
upper side being beveled both ways to the shape of the roof ; it is

framed into the side plated by mortice and tenon, and secured by
a horizontal tie-rod. About midway between the plate and sill

are placed the side and end girths, which are cut out for each post
and brace, and are lipped over door and corner posts.
The outside of the car is covered with.matclied sheathing, $-
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inch thick, usually about 5 inches wide, beaded or grooved at the
joint between the separate boards, with a similar bead or groove
through the center of the board. The sheathing runs from the
top of plate to the bottom of end sill, and is nailed to these timbers
and to each frame, brace and girth which it crosses. The door-
posts are rabbeted out for the sheathing, but the corner-posts are
usually enclosed by it. The inside of the car is generally sheathed
horizontally, as far as the girth, the upper part of the framing
being exposed, though sometimes the entire inside is sheathed.
The inside sheathing should not reach all the way to the floor, and
a triangular strip of wood should be placed in the corner between
oucside sheathing and the fljor, t~> facilitate the removal of grain
or other fine material which is apt to work its way behind the in-

side sheathing when loaded in bulk form. The top end of the
outside sheathing is covered by the frieze boards, a narrow piece
of wood nailed to the plate and to this is fastened the eave
moulding.

There are quite a number of different kinds of roofs in use on
box cars, but the framing of most of thfm is about the same, and
consists of a number of carhnes, extending from side to side of

the car, and mortised into the side-plates. The top is beveled
to the slope of the roof while the bottom is straight. The car-
lines are tied to the plate by means of tie rods extending across
the car through both platfs, though sometimes they run only
from the purlines to the plates. The ridgepole is mortised into
the carlines and end plates at the center on top side, and the pur-
lines are spaced between the ridgepole and side plates, usually
one or two on each side of the car.

One of the earliest roofs in use, and one which is sometimes
still used on large cars, is the so-called double board roof, which
is made of two layers of boards, all of one width, the two layers
breaking joints with one another

;
grooves are usually cut into

the boards to conduct any water which gets on the roof or be-
tween the two layers, down to the eaves. This roof gives con-
siderable trouble on account of the nails which fasten it break-
ing off, whereby water gets into the boards and causes decay.
Quite a common roof is the tin roof, consisting of sheets of tin

soldered together and fastened upon a single layer of roof boards,
whicn usually run lengthwise of the car. This roof is liable to

break at the joints of the sheets, and unless the tin is of the very
best quality it will rust very soon from the effects of the gases
from the locomotive. Other roofs are made of canvas, tarred
paper or other material, placed over a single layer of boards or
between two layers of boards, and all of these have their good
and bad points.

One of the most extensively used roofs, which keeps in good
condition for a long time, but is somewhat more costly to put
on than some of the others, consists of sheets of galvanized iron,

rolled in the form of a channel, which extend across the car,

their edges being held in grooves cut into sub-carlines fastened
to the purlines. These sub-carlines are covered with caps of
galvanized iron screwed fast to them, which lap over and into
the channeled plates, conducting any water which gets on them
through these to the eaves. Over this iron roof is laid a wooden
one, which protects the one under it from damage by trainmen
walking on it. When well put together with good-sized screws
this roof ought to last as long as the car itself.

On top of the roof, usually over the center, is placed a hori-

zontal beard, or several boards, making up a width of about 24
inches, which serves the trainmen to pass from one end of the
car to the other. This board should project about 6 inches be-

yond the end of the car body, bringing the adjacent ends of the
running boards of two cars close enough together to enable
trainmen to step from one to the othet. These running boards
are usually secured to saddles cut out on their lower edge to the
shape of the roof and securely fattened to it. At the ends of the
car short pieces of running boards are sometimes located between
the main running board and the sides of the cir. to enable the
trainmen to reach the ladders to descend to the ground without
having to step on the roof proper. These ladders are usually
made of iron rungs fastened either to wooden sides or direct to

the car ; in the latter case their ends are offset so as to bring
them away from the side of the car sufficiently to give a foot-

hold. At the top of the ladder, on the roof, is placed a short
piece of hand-railing or guard, to assist trainmen to mount the
roof from the ladder. Two ladders are usually provided, placed
at diagonally opposite corners, and they are either put on the
end or the side of the car, close to the corner. On both sides of
the car, at each end, are placed steps made of flat iron in TJ-shape;
extending below the side sill, to assist trainmen to mount the
ladders or pass over the platforms of the cars. Handholds or
grabirous are provided at convenient places to assist trainmen in

passing along or over the cars, or when coupling or uncoupling
while cars are in motion

.

The brakeshaft usually extends over the roof of the car, on
whieh the brakeman stands while using it, although sometimes a
step is arranged for this purpose on the end of the car slightly
below the roof.

While the number of different kinds of box-car doors is very
large, it can be said that as yet no really satisfactory one has
been devised. Some of the important points which should be
found in a good door are simplicity and ease of operation, secur-

ity against water, dust and cinders, and against theft, and
security of fastening.

Security against water and other detrimental substances is

obtained to some degree by having the door fit in a beveled open-

ing, making it flush with the outside sheathing when closed.

This style of door is, however, difficult to open when it is fitted

close enough to obtain the security desired.

A very simple door can hardly be obtained if the other points

mentioned are to be considered, but is approached somewhat
closer in some of the doors which close by lapping over the door-

posts.

Doors should be hung from a track fastened to the side of the

car above the door, and for ease of operation the hangers should

be provided with sheave wheels. To exclude water, cinders, etc.,

there should be a lapped joint at each of the four sides of the

door. Theft of goods in a car is often accomplished by prying
the door away from the side of the car sufficiently to remove
them, and this is prevented by providing brackets on the side sill

of the car which will not allow the door to be pried away from
the car, an improved form of this bracket being arranged so that

It cannot be removed while the door is closed. One of the most
important points to be considered in car doors is to have them
secure against being displaced, even if certain parts should be-

come broken, so that the door will not swing away from the car

and possibly damage cars on the adjacent track. Thig is accom-
plished in a recently introduced door in which plates of iron on
the door when closed lap behind other plates fastened to the car.

The door proper is sometimes made as a regular framed struct-

ure, with panels set in rabbeted posts and rails, but in most cases

the doors are simply made of sheathing nailed to a plain frame
of pieces of boards, lapping or butting at the corners, and some-
times provided with two braces to keep them square. The doors

are provided with an attachment for holding them closed, con-

sisting of a hasp and staple and some kind of a pin through which
the wire seal is passed after the car is loaded. A handle is pro-

vided for moving the door and a stop is placed on the side of the

car to prevent the door from being moved off of its supports.

Box cars are sometimes provided with doors in the ends, through
which long material is loaded which cannot be placed in the car

through the side doors. These end doors are usually of the same
pattern as those on the sides, but always considerably smaller.

It is often desirable to expose certain ladings, such as fruit and
vegetables, to a change of air, and many cars, especially in the

warmer parts of the couDtry, are provided for this purpose with
screen doors in addition to the solid ones, either of which can be

placed before the door, opening at will. The screen doors are

usually made of an ordinary frame covered with some kind of

metal screen, or iron bars are inserted in the frame vertically,

leaving a small space between them.
The end doors, with which such cars are usually provided, are

also fitted with screen doors, and additional ventilators are often

provided through the sheathing of the car.

Grain of different kinds is usually carried in box cars in bulk,

and to confine it in the car it is necessary to provide some way of

closing up the door pening from the inside, as the regular outside-

hung door would not be tight with the pressure against it from
the inside. Boards nailed to the inside of the doorposts, to the

height of the lading would be sufficient, and are sometimes used,

but generally the cars are provided with permanent grain doors,

which are attached to the car and remain with it, although they

are not considered as a necessary part of the car. Grain doors

are usually made of matched boards nailed to a frame, and are

long enough to lap over both doorposts, the height being about

8 feet. When in use the doors are held against the posts, by
means of sockets or hoots, and when not in use they are stored

out of the way, either on the side of the car or bung from the

roof, permanent attachments in the shape of rods, levers or

chains being provided to prevent the door from being lost.

FURNITURE CARS.

Box cars of the ordinary sizes cannot be loaded to their full

carrying capacity with certain kinds of material which takes up
considerable space for its weight, such as furniture, carriages, hay,

etc., and this has led to the building of box cars of the usual

capacity of 60,000 pounds, but of much larger dimensions than

usual, which cars are variously called furniture, carriage, buggy
or hay cars. The extreme limits to which these large cars should

be built is a question which at piesent is causing considerable dis-

cussion, the traffic departments calling for even larger cars than

those already built, while for the sake of strength and weight the

present sizes should not be exceeded. The cross-section of the

cars is limited by the clearance of bridges and the other structures

along the line of the roads, and many cars in existance to-day will

not pass .over certain roads. The length of most of the existing

furniture'cars is about 40 feet, although some 50 feet long and a
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few 60 feet long have been built; the width runs from 9 to 10 feet

over side sills, and the height from 8 to 9 feet inside in the clear.

These cars do not differ to any great extent in their construc-

tion from ordinary box cars, the framing being very much alike,

additional posts and braces being put in on account of the greater

length of the cars. To get the increased height inside without
having the height over all beyond the limits for clearance the

floor has to be placed nearer the rail, which necessitates a change
in the draft gear, this being placed usually between the center
sills, no regular draft timbers being used, and the end sill is made
considerably deeper to allow the drawbar to pass through it. The
door opening is also made considerably larger, and grain doors
are usually omitted.
On account of the low floor, the trucks have to be lowered cor-

respondingly, which is sometimes done by changing the offset of

tlie arch bars from that of the regular cars, though in some cases
specially designed trucks are required.
Even with the large side d3ors, it is sometimes not possible to

get large carriages through them into the car, and for this pur-
pose large folding doors are provided in one or both ends of some
cars made in two parts, hinged at the sills and opening outward.

HEATER AHD REFRIGERATOR CABS.

As has been stated, ordinary box cars do not protect the lad-

ing against changes in temperature, and perishable material has
to be transported in cars built for this special purpose.
For protection against cold, which is necessary during winter

weather in transporting fruit and vegetables, s>called heater cars
are provided. These consist of box cars of which the sides are
made double, and often provided with air spaces, felt or other
non-conducting substances between the inner and outer sheathing.
On top of the car is a funnel, through which air is blown by the
motion of the train into a pip3 which conducts it to a stove in a
box suspended from the bottom of the car, where it is heated,
and it then passes to the interior of the car. Kerosene is used in

the stove as fuel, a tank being provided from which the oil flows
to the stove automatically as needed. The heat is regulated au-
tomatically by means of the expansion and contraction of metal
rods, and while the temperature maintained is not very high, it

is sufficient to prevent the lading from being frozen.
Fregh meats and other commodities which must be kept at a

low temperature, are transported in refrigerator cars. These also

consist of box cars whose walls are made of two or three thick-

nesses of boards, separated by air spaces or non-conducting ma-
terial, and provided with tanks for holding the refrigerating
medium, which is usually ice or ice and salt.

While the general principle of these cars is about the same,
there are quite a number of different systems ot refrigeration
which differ in their details and each of them possesses, no doubt,
some merit of its own. The tanks are usually arranged in such
a manner, in connection with partitions in the car, that a current
of air is created, which passes over the ice and then into the body
of the car. In some systems a current is created by the motion
of the train. The tanks are made of galvanized iron and are
provided with drip-pipes, which are sealed against air entering
them from the outside by a small pan filled with water, into
which the lower end of the drip-pipe enters.
The doors of refrigerator cars are made as thick as the sides of

the car and are insulated in the same way; they are usually made
to fold, being hung on hinges, and the edges are made on a level

with several offsets, the door opening being arranged in a corre-
sponding manner, and canvas is often used to make a tight joint.

Doors are provided in the roof for filling the tanks with ice.

Material requiring the use of refrigerator cars is transported
usually only in one direction, toward the coast, and when box
cars are in demand for lading destined in the opposite direction,

some roads make it a practice to remove the ice. by means of
steam, from the cars, after the perishable stuff has been unloaded,
and after thoroughly drying the car, it is used in regular service
going to its starting point.

STOCK CARS.

In the transportation of live stock, provision must be made to

admit light and air to the cars and as almost all stock, with the
exception, perhaps,of certain kinds of horses, will stand a moderate
amount of cold without suffering, little if any protection is given
against the weather.
Stock cars can be described as box cars without the solid inside

and outside sheathing, this being replaced by slats of wood with
open spaces between them. The framing of stock car bodies
varies perhaps more than that of any other kind of car and there
does not 6eem to be any particular style which might be selected
as being most in favor. Posts are used, of course, in the framing
and there are quite a number of ways of fastening these to the
floor frame. Some are set in stake pockets on the side sill, some
are merely bolted to it; others are set on the side sill, being mor-
tised into it; others again are set into cast pockets, which are-

framed into the top of the side sill. Braces are used on some cars,

while some builders put in a large number of posts and depend on
the slats for bracing of the body, or put in short braces between the

posts, extending up only two or three feet, which is necessary
with some kinds of feeding and watering attachments. Probably
one of the best systems of framing is similar to that of the box car
which has been described, consisting of corner and door posts,

body-posts over bolster and one or two more between this and the

door post; braces running from the bottom of the bolster body-
post to each adjacent post and other braces from the bottom of

the other body-posts to the top of the next one toward the center

of the car. The ends are framed with posts and braces similar to

those on box cars and brace and tie rods are used in the same
manner as in those cars.

The bottom of the posts and braces are set in pocket casting on
top of the side sill, high enough to project above the floor; the

bottoms of the pockets have holes cast in them to the outer edge
to carry off any liquid matters which might find their way from
the car into the pockets.

Horizontal slats are nailed to the posts with a space of 2 or 2J
inches between them, the slats being generally about 5 to 6

inches wide, although often the lower one or two boards are

made wider. Both sides and ends of the car usually have these

slats, though recently the ends of many cars have been sheathed
up solid to afford some protection against the weather. The top

part of the sides is sometimes made solid far enough down to al-

low for the name ami number of the car, or if this is not done,

the lettering is placed on boards which are fastened to the out-
side of the posts.

The doors of stock cars are usually placed in the center of the

sides, though sometimes they are found near the ends ; they are

made of an open frame, which is provided with vertical or hori-

zontal slats of iron rods, and are hung from a rail at the top of

the door opening, the lower part being guided by a bar of iron

fastened to the door and turned Hp on the inside of the side-sill,

or secured when the door is closed by some sort of a hasp and
staple fastening.
End doors are often put on stock cars to be used for loading \on%

material, such as lumber, rail, etc., for which these cars are some-
times utilized, especially on the return trip after having been
used for a load of stock. Across the doorways on the inside of

the car, a bar is often placed to prevent the stock from pressing

against the door and loosening it from its fastenings.

To utilize space in transporting small animals, such as hogs and
sheep, an additional floor is placed in the car, dividing the vertical

space in two, this floor being often put in temporarily, though
some cars are built with a permanent double deck. In the latter

case, each deck has its own independent doors, the lower rail of

the top one also serving as top rail of the bottom door.

The roofs of stock cars need not necessarily be very tight and
as a rule only single or double layers of boards are used. The
attachments for the safety of trainmen are the same as those de-

cribed for box cars.

The feeding and watering of stock in transit is generally done
by driving the animals into pens at certain stations for that pur-

pose. Many contrivances have, however, been introduced for

feeding and watering without unloading them. Hayracks are
placed in some cars along the top of the sides which are made of

a skeleton frame hinged to the side of the car at the bottom and
held in place when open by chains; when not in use the frames
are fastened up to the side of the car. On other cars boxes are

placed on the roof along the sides for the same purpose of hold-

ing hay, the bottom of the boxes being made of slats or bars.

Troughs for watering or feeding are placed on the sides of the

car, two or three feet up, or on or near the floor, of double-deck
cars, some of which can be swung out of the way when not in

use by means of rods and levers leading to the side or top ot the

car. Pipes are often provided to which a hose can be attached
for supplying water, or the water is brought through them from
a tank in the roof of the car.

For transporting blooded horses and cattle a better class of cars

is usually used, which are sheathed inside and out for at least

part of the way up, and are often provided with windows where-
by the car can be closed entirely. Stationary or movable stalls,

feeding and watering appliances and other conveniences are also

provided.
In the transportation of live poultry somewhat larger cars are

used, which are fitted up with boxes or crates in tiers, and the

sides of which are closed in by wire netting; some of the floors

are movable, so as to allow for transporting small and large-sized

fowl, and troughs for feeding and watering are also provided.

The capacity of stock cars is seldom as high as 60,000 pounds,
as a car of the usual size could not be loaded with that weight of

cattle, and the trucks are therefore generally built lighter; and
as an easy motion is very desirable with the class of freight car-

ried, the trucks are generally built with swinging bolsters and
often provided with elliptic springs.

TANK CAKS.

For the transportation of liquids in bulk, such as oils of all

kinds, acids, molasses, syrups, etc., flat cars are used on which is

placed a cylindrical iron tank, lying horizontally; provided at its

center |with a dome, in the top of which is a manhole through
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which the tank is filled; a connection and valve at the bottom
being arranged for emptying it. The heads of the tank are
dished outward. The tank rests on longitudinal subsills and is

fastened to the cars by means of iron straps passing over the

tank with bolt ends passing through the floor frame. Handrails
of iron pipe are provided along the sides of the car for the protec-
tion of trainmen.

Compound Compressed-Air Locomotives.

The Baldwin Locomotive Works are building a compound com-
pressed air locomotive to be used at the Alaska Colliery of the
Philadelphia & Reading Coal and Iron Company. The air will be
compressed by a three-stage Norwalk compressor. A "standard
line" pipe 2.6S0 feet long and guaranteed to stand a pressure of 1,000

pounds per square inch will extend through the mine and serve as
a reservoir for the storage tanks on the locomotive, and provision
will be made so that these may be charged from the long pipe in

two or more places in the mine. The locomotive cylinders are 5
and 8 inches by 12 inches, and the valves, ports and connections
are of the same general type as are in use on the Vauclain com-
pouid locomotives. The driving wheels will be 21 inches in diam-
eter, wheel base 4 feet 6 inches, and the track gage 3 feet 8 inches.
The air will be stored at a pressure of 600 pounds, in three reser-

voirs having a total capacity of 170 cubic feet. The working pres-
sure of the air in the high-pressure cylinder will be 200pounos, and
the cut-off will take place at one-half stroke. The height will be 5

feet 3 inches, width 6 feet, length over all 16 feet, and the distance
between drivers 4 feet 6 inches. No reheater of any kind will be
used.—Railroad Gazette.

Bundy Steam and Oil Separator.

Different natural laws have been employed by separator manu-
facturers to remove water from live steam and oil from exhaust

steam. Both gravity and centrifugal motion have been used, and
now another force has been employed, that of capillary attraction,

used in the Bundy separator.

A series of baffle plates are placed directly acrcss the steam pas-

sageway and at right angles to it. Each baffle has a number of

upright tubes supplied with openings leading to a main duct or

capillary which terminates in the receiver below. The upright

tubes of one baffle plate are set staggered to those back of it so as

to subject all the steam in passing through to a thorough separa-

tion. There are ample sized openings left between for the steam
to pass through without diminishing the pressure.

Below the separator proper, and a part of it, is the receiver,

which may be fitted with a special device for the automatic re^

moval of the water or oil as soon as it has accumulated above

a certain height in the receiver.

Baffle Plate of Bundy Separator.

The manufacturers in marketing this separator call attention to

the natural well-known affinity water and oil have for following

capillary pores, and claim that it is impossible for either to pass

through or to be picked up again by the steam after it has once

been separated. The water and oil follow the capillary passage-

ways to the receiver and do not lose contact with the iron until de-

livered to the receiver from which there is no return circulation.

A late example of the application of the Bundy separator is

here', illustrated in the power-house of the New York and Brook-

Bundv Steam and Oil Separator,

Ten-Inch Bundy Separator In Brooklyn

Bridge Power-House.

lyn Bridge, where two ten (10) inch separators are in use. They

were sold under a guarantee to deliver 99,S S pure dry steam,

and upon completion fulfilled the guarantee by passing the test im-

posed.

The Bundy separators are made at the works of the A. A. Griffing

Iron Company, Jersey City, N. J., with distributing offices in New

York, Boston, Philadelphia and Chicago, and the specimen of con-

densation taken from exhaust steam after passing the Bundy oil

separator shows absolutely no trace of oil.
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Steel Portland Cement.

The Illinois Steel Company has for some time past been making

at its Norlh Chicago works a cement from blast-furnace slag, to

which it has given the name "Steel Portland Cement." In a

pamphlet which it has just issued, many testimonials to its

merits are given by prominent architects, contractors and engi-

neers. In an introductory some interesting facts are given

regarding the material, from which we take the following:

Cement has been manufactured in Europe, mainly out of blast

furnace slag, for many years, and there are repeated cases of

important work in which it has stood as well as old-established

brands of ordinary Portland cements placed alongside it. The
great sea-wall on the Yorkshire coast, England, made entirely of

this class of material more than ten years ago, is to-day in the best

condition, and the same can be said of the foundations of the Ger-

man Parliament buildings at Berlin, and of the great water-works

conduit at St. Louis in our own country. This last undertaking
alone necessitated over 500,000 barrels of cement to complete it.

Moreover, there is a striking similarity, both chemical and physi-

cal, between blast furnace slag, the material from which Steel

Portland Cement is chiefly made, and Puzzolanic lavas, the basis of

the famous old Roman cements. These have not deteriorated dur-

ing an exposure of 20 centuries, the walls of the Coliseum at Rome
and of other celebrated buildings being to-day in first-class condi-

tion. On account of this similarity, and owing to the fact, shown
by the tests, that Steel Portland Cement continually increases in

strength with age, the Illinois Steel Company believes, with good
reason, that its new product will, like the celebrated Roman
cements, successfully stand the test of time.

The serious opposition which slag cement has hitherto

encountered has been mainly due to two causes: First, its irregu-

larity, and second, its slowness in setting, requiring from five to

24 hours to harden. The first difficulty arises chiefly from the fact

that the slags of Europe are of themselves not at all uniform in

composition. Furthermore, the slag-producers of Europe are
seldom the cement manufacturers, and as the former consider the
product of the latter merely of secondary importance, there is little

effort made to produce a uniform slag, and consequently a uniform
cement; the result is an article not to be depended upon, though at
times of striking excellence.

With the Illinois Steel Company, however, the case is very differ-

ent. Its slag is made from the purest and most regular ores in the
world, and these ores are bought with special view to their qualifi-

cations for making regular slag of the composition best suited to
the manufacture of cement. Moreover, before the material is used,
each lot is submitted to the most careful chemical analysis, and all

material not of the correct composition is absolutely discarded.
The second difficulty, that of slow setting, is overcome by

patented as well as secret improvements in the process, making it

possible to control the time of hardening of the finished product so
that it will fulfill the requirements of almost any class of work.
Steel Portland Cement has been used successfully in bridge con-
struction; in the erection of large and important office buildings;
for heavy concrete-work of all kinds, including foundations for
engines, etc.; for fire-proofing of buildings; for lining mud drums
of boilers (a most severe test); for laying brick and stone; in short,
for nearly all purposes requiring a high-grade Portland
cement. On account of its high tensile and compressive
strength—due to the fineness to which it is ground—it is

particularly well adapted for these classes of work, but also on
account of its fineness it has comparatively low abrasive strength
and therefore is not so well suited for granitoid wort; as are some
other brands in the market.
Appreciating the fact that its reputation as a steel-producer

must not be jeopardized by a failure of one of its other products
and realizing its responsibility to the building trade in general in
vouching for a new cement, the manufacturers submitted this
material for several years to practical as well as theoretical tests
before placing it upon the market. That Steel Portland Cement is

to-day giving the very best satisfaction is evidenced by the high
character of the testimonials received, and that the Illinois Steel
Company has the greatest faith in the future of the product is

shown conclusively by the fact that the capacity of the plant is
being increased as rapidly as possible.

Among the claims made for this cement are the following: It is
uniform in color and quality

; it is ground to a greater degree of
fineness than any other cement in the market ; it shows great and
constantly increasing strength when tested with sand or as used in
practice; it contains absolutely no free lime, which is the common

cause of cracking in Portland cements; it stands successfully the

boiling test, a test for stability; it does not stain; the finished product

presents a light-colored and smooth surface of uniform appearance;

on account of the fineness to which it is ground it works easily

under the trowel, consequently the masons all like it; it is sub-
mitted to careful chemical and physical tests before shipment; it

constantly increases in strength with age, thereby insuring stabil-

ity; it is sold at a price exceedingly low, considering its value; the

manufacturers use it themselves in work of the greatest impor-

tance to the exclusion of all other high grade cements.

The Croton Aqueduct Commission of the State of New York
made a test of the cement in August, 1896, and the following table

is a summary of the results:
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The attachment for $12,000 placed upon the Rhode Island Locomo-

tive Works, in November, by the Midvale Steel Company, has been

discharged. It is reported that the works will resume operations

in the near future.

The Pennsylvania Company is building at its Fort Wayne shops

20(1 gondola cars to fill vacant numbe rs in the equipment. The
cars are to be equipped with Janney couplers, Westinghouse brakes

and National brakebeams.

The Acme Journal Bearing Company, of Chicago, has recently

been incorporated, with F. W. Thayer, President, and William

Hamilton, Secretary and Treasurer. Its office and foundry is at

7 and 9 South Jefferson street.

Norcross Brothers, who secured the contract for excavation and

foundations for the South Union Station, Boston, were on April 9th

awarded a contract for the erection of the superstructure. The
amount of the contract is almost $2,000,000.

A leading export firm placed a contract last month with the

Brooks Locomotive Works for four locomotives for a private

Japanese railroad company. The locomotives will weigh about

90.000 pounds each, and will have side tanks.

The Lake Shore & Michigan Southern is building five baggage

cars at its Cleveland shop. The road has recently changed its stand-

ard passenger coach color from yellow to the Wagner standard.

The striping and style of letters are also changed.

The Southwark Foundry and Machine Company, of Philadelphia,

has secured an order from Russia for four large blast furnace blow-

ing engines. The engines are to be of the vertical compound dis-

connected type, weighing upward of 1,180,000 pounds.

The Brooks Locomotive Works last month shipped to the Jeffer-

son & Clearfield Coal & Iron Company a four-wheel saddle tank

engine, with 8 by 12-inch cylinders for use at that company's

coke ovens. The total weight of the engine is 23,000 pounds.

Cast steel trucks and body bolsters made by the Shickle, Harri-

son & Howard Iron Company will be used for 280 box cars for the

National Linseed Oil Company, which are now nearing comple-

tion at the works of the Missouri Car and Foundry Company.

The Rand Drill Company has recently received contracts for com-

pressors from the Cleveland Shipbuilding Company, Cleveland,

O.; the Wolverine Copper Mining Company, of Michigan, and from
the Ball Brothers Glass Manufacturing Company, Muncie, Ind.

The Westinghouse Electric and Manufacturing Company has been

figuring on a contract to supply the electrical equipment for an
underground railroad to^be built in Johannesburg, Africa. It is re-

ported that the concern has good prospeots tor securing the con-

tract.

The United States Wind Engine & Pump Company, of Batavia,

111., has completed a 100-foot tower, carrying a 30-foot windmill, for

furnishing water supply to the Buffalo & St. Mary's Railroad. They
are also supplying the water cranes, etc. The water is pumped
from an artesian well 250 feet deep.

The Morgan Engineering Company, of Alliance, O., has received

a contract for three electric traveling cranes from Jones &
Laughlins, Limited, to be placed in the American Iron and Steel

Works of that concern in Pittsburgh. Two of them will have a

span of 40 feet, and the third of 80 feet, and each is of 10 tons capac-

ity.

The Pennsylvania Railroad has awarded to the B. Hillman Ship

and Engine Building Company, of Philadelphia, a contract for a

new ferryboat of the same type and size as the St. Louis,

recently built by the same firm. The new boat will be named the

New Brunswick. It will be put into service on the company's new
Twenty-third Street Ferry in New York.

The asphalt car roofing manufactured by the Drake & Wiers
Company, of Cleveland, O., has been in successful use for the past

15 years and is claimed to be the only genuine asphalt car roofingjn

the market. It is now in use on over 50,000 cars. The Drake &
Wiers Company are the pioneers in this class of car roofs, and are

the only manufacturers who are willing to give a 10 years' gua-

rantee of their roofs.

motives purchased by the Mexican Central Railway Company from
the Brooks Locomotive Works. This concern is also engaged upon
the inspection of the material and construction of 50 cattle cars for

the San Francisco & San Joaquin Valley Railway Company, and
180 freight cars for the Colorado Midland Railroad Company, both

orders being at the Pullman Works.

The Ingersoil-Sergeaut Drill Company has recently received or-

ders from the Atchison, Topeka & Santa Fe system for two cross-

eompound duplex air compressors, one of which goes to the Galves-

ton shops of the G., C. & S. F., and the other to the Albuquerque
shops of the A. & P. The same firm has an order for a large Duplex
air compressor from the Chicago, Indianapolis & Louisville Railway
for its shops at Lafayette, Ind. Both the steam and air cylinders of

this compressor will be cross compound, and proportioned for a

steam and air pressure of 125 pounds. The capacity of this machine
will be 900 cubic feet of free air per minute.

The order for the 600 cars for the Pittsburgh, Bessemer & Lake
Erie Railroad, mentioned last month, has been given to the Schoen
Pressed Steel Company, of Pittsburgh. The order is a notable one,

as the cars are to be of steel, 300 to be built from designs furnished

by engineers of the Carnegie Steel Company, and 300 from the de-

signs of Mr. Chas. T. Schoen. One-half of the cars will be equipped

with the Schoen Pressed Steel Company's design of truck, and of

the balance 200 are to be equipped with Fox truck, 50 with theKindl,

30 with the Cloud, 10 with the Goltra and 10 with the Vogt truck.

The cars are all to be of 100,000 pounds' capacity.

In addition to the twenty-one locomotives which the Brooks Lo-

comotive Works are building for the Mexican Central Railway,

they have under construction four 16 by 22-inch side tank passen-

ger locomotives for the Koya Railway, of Japan; two 18}.j by 24-

inch American type passenger locomotives and two 6-wheel switch-

ing locomotives for the Chicago, Indianapolis & Louisville; three

18 by 26-inch American type passenger locomotives for the St.

Lawrence & Adirondack Railway; two 10-wheel passenger locomo-

tives for the Burlington, Cedar Rapids & Northern Railway; three

moguls for the Pittsburgh, Bessemer & Lake Erie Railway; three

Mastodon type freight locomotives for the Buffalo, Rochester &
Pittsburgh Railway, and several smaller orders.

A contract has been closed by the Pencoyd Iron Works for 185

steel bridge spans for the Imperial Japanese Railway. This is an

important fact, not on account of the size of the order, but because

the contract was taken in competition with English and Belgian

manufacturers. The price was not a special one, but it was made
at the ruling rate for that class of material. It is evidence that the

conditions now existing are such that the American steel manu-
facturers can successfully compete with foreign manufacturers.

This is owing to improved mill methods and reduced cost of

material in this country, the cost of labor not being a governing
element. These, it is said, will be the first bridges built in this

country for Japan, and it is believed that this order is but the be-

ginning of an export trade from the United States in steel work
for bridges and buildings. The bridges contracted for are for a new
line of railways.—Philadelphia Ledger.

The United States Court for the Northern District of Ohio (Judge

Taft) has decided the case of the St. Louis Car Coupler Company
vs. The National Malleable Castings Company in favor of the latter

company, declaring that the Tower coupler was not an infringe-

ment of the Lorraine & Aubin reissued patent No. 10,941, June 26,

1888. The three features which were claimed to be covered by this

patent were the shape of the knuckle, the position of the pivot pin

and the riding of the lock on the tail of the knuckle. The Court

held that none of these were novelties in themselves, and that be-

cause of the prior state of the art only the narrowest construction

must be put upon the claims of the patent. The combination

claims were not infringed if a single element were omitted. Sev-

eral arguments, based on the validity of the reissued patent, were

not passed on by the Court, because it was held that even, if valid,

there was no infringement of them.

Robert W. Hunt & Company, The Rookery, Chioago, have been

given the inspection of the material and construction of the 21 loco-

In an article on American and European wheel practice for street

railways by Mr. P. H. Griffin, in the Street Raitway Journal, says:

There are in America about 14,000 miles of electric railways and

40,000 cars in service, 75 per cent, of the latter having four and
about 25 per cent, having eight wheels per car. This makes a total

of about 200,000 wheels in this kind of service. Of this total no t 1
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per cent, are steel or steel tired wheels. It can, therefore, be

fairly said that whatever the probabilities are for the use of steel

wheels on American electric railways, they hare not, up to the

present time, made much progress in that direction. This is not

stated to the detriment of the steel wheel or its makers, but as a

simple fact. It is the opinion of some engineers abroad that the

chilled wheel is used in America because it is cheap, but that is far

from the fact. American electric railways of the best class do not

stop at any expense that will improve service and give better re-

sults, and certainly in no country has the development and oper-

ation of electric railways been carried to the high standard that

it has in this country.

The Pintsch gas buoys used in the St. Lawrence River last year

have given such excellent satisfaction that an additional appropri-

ation has been secured from Congress for several more buoys to be

placed the coming season. Canadian papers are strongly advocat-

ing an appropriation for the purchase of the buoys for Canadian

waters. The Pintsch buoy is a compact wrought iron vessel filled

with compressed Pintsch gas, and carrying at its top a patent storm

proof lantern supported by a.strong iron framework. The flow of

gas from the reservoir into the lantern is controlled by the Pintsch

regulator, by means of which a clear light is maintained, no matter

what may be the position'of the buoy or how much it may toss in

heavy seas. The storm proof lantern is so constructed that while

the necessary air is admitted to feed the flame, not a particle of

water can enter. The buoys are of various sizes and burn continu-

ously and reliably night and day for from three months to one

year, depending on their size. The refilling of a buoy is done from

a tender by passing compressed Pintsch gas through a flexible

tube into the buoy. This gas is the same as is now used in railroad

arc lighting.

The Standard Oil Company are about to erect at Bayonne, N. J.,

a boiler shop 300 feet long and 105 feet wide. The main portion of

the shop is divided into three bays. The central bay, about 50 feet

wide, is served with a 15-ton electric crane, supported on heavy
girders about 40 feet above the floor. On either side of this main
portion is a wing about 30 feet wide. The walls of the building are

brick and the supporting frame work is steel. The roofs are to be

covered with corrugated iron. The main columns of the shop are

25 feet apart and all arranged so that jib cranes of suitable size

and capacity can be attached at any point, which together with
the traveling crane in the center will enable them to cover the en-

tire floor surface of the building. One end of the building for a

distance about 75 feet in length is supported by clear span trusses

which gives a clear floor space over this entire area. In this end

of the building will be located fires and furnaces, and other appa-

ratus for heating and shaping the material for the boilers. The
building is well lighted by windows in the sides of the brick walls

and in the monitors of the roof, and is amply ventilated by means
of large monitors on the ridge.

The vises manufactured by the Howard Iron Works, of Buffalo,

N. Y., are noted for their great strength, durability, and their

excellent construction. The malleable cast-iron nut of th« vise is

rendered immovable by being set in molten iron, thereby doubling

the durability of both nut and screw, for they are saved from the

destructive grinding, cutting and binding action of the cross-strain,

which has always been a great evil heretofore. Another improve

mcnt is the chilling of those parts of the slide sheath, that come in

contact with the slide, thereby avoiding much friction in its move-
ment. Many additional and important improvements have also been

made in their swivel vise. There is great strength in its circular base,

so that its side parts may be employed for light anvil uses. The vise

is held fast to bench by a very simple cam arrangement, holding it

so firmly that the combined force of several men exerted upon the

vise cannot move it from position ; and yet so conveniont is the

arrangement that this great power is instantly removed and
applied. The seat of the swivel is slightly concave, so that it shall

rest upon the circumference of its base. Their universal combina-
tion vises are very handy mechanical appliances for general use, as

they combine two different and separate vises in one. They are

made very strong, and will swivel in any direction. The "Combina-

tion Pipe and Metal Workers* Vise" will be found a very useful and
practicable instrument In every engine-room, etc., as the engineer

with the aid of a few pipe tongs and die plates, can in most cases

do all the small repairing and fitting of pipes, etc., himself. The
Howard Iron Works have recently issued a neat folder descriptive

of these and other vises of their manufacture.

©m* ^ixsttovv^
OF OFFICIAL CHANGES IN APRIL.

We note the following changes of officers since our last issue.

Information relative to such changes is solicited.

Mobile <4- Ohio.—Mr. E. L. Russell has been elected Vice-
President.

Brooklyn Elevated.—Mr. F. K. Ulman has been appointed Re-
ceiver.

Plant System.—Mr. J. F. Sheahan. Master Mechanic at Palatka,
Fla., has resigned.

Kansas City, Pittsburgh <£ Gulf.—President E. L. Martin has re-
signed, and Vice-President A. E. Still well succeeds him.

Wilmington, Newbern & Norfolk.—Vice-President H. A. Whit-
ing has been appointed Receiver.

Fall Brook.—Col. John Magee has been elected President, to suc-
ceed Gen. G. J. Magee, deceased.

Allegheny & Kinzua.—Mr. F. W. Kruse has been appointed
Receiver, vice Mr. A. D. Scott.

Rio Grand Western.—Mr. John Hickey has been appointed
General Master Mechanic, with office at Salt Lake City.

Fonda, Johnstown A Gloversville Railroad.—The Hon. James
Shanahan, President of the Fonda, Johnstown & Gloversville Rail-
road, died on March 12, 1897.

Gainesville, Jefferson <£ Southern.— Mr. S. C. Dunlap has been
appointed Receiver, vice Mr. Martin H. Dooly.

Wadley & Mt. Vernon Railroad.—Mr. T. J. James has been
elected President.

Mexican Central.—Mr. H. Ridgeway has been appointed Master
Mechanic at Chihuahua, vice Mr. T. Smethurst, resigned.

Ann Arbor.—Mr. O. D. Richards is appointed Chief Engineer, vice
Mr. G. A. Nettleton, resigned.

Kansas City & Northern Connecting.—Mr. T. C. Sherwood has
been appointed General Manager.

Houston, East & West Texas.—Mr. E. B. Cushing has been ap
pointed Chief Engineer.

Roaring Creek & Charleston.— Mr. Thomas Fisher has been ap
pointed Receiver, vice Mr. C. T. Dixon, resigned.

Lehigh Valley.—Mr. F. F. Gaines has been appointed Mechanical
Engineer, vice Mr. H. D. Taylor, promot;d.

Lexington & Eastern.—Mr. Geo. F. Foster has resigned as Master
Mechanic and the office is abolished. Mr. E. R. McCuen has been
appointed General Foreman in charge of Mechanical Department.
Headquarters, Lexington, Ky.
Dunkirk, Allegheny Valley & Pittsburgh.—The position of Master

Mechanic, made vacant by the death of Mr. W. G. Tabor, has been
abolished. Mr. A. Sherman is Foreman of Repairs at Dunkirk,
N. Y.

St Louis & Cairo.—Mr. F. A. Horsey has been elected President,
vice Mr. J. H. Horsey, deceased.

Philadelphia & Reading.—Mr. Albert Foster, Purchasing Agent,
died April 10.

South Beach.—Mr. Chas. A. Beach has been chosen General Man-
ager.

Carolina & Northivestern.—I&T. G. W. F. Harper has been chosen
President.

Gulf, Colorado it Santa Fe.—Mr. L. J. Polk, Acting General
Manager, has been made General Manager.

Cornwall.—Mr. D. S. Hammond, Purchasing Agent, died on
April 3.

Quetn Anne.—Mr. I. W. Troxell has been chosen General Man-
ager. Office, Queenstown, Md.

Oregon Short Line.—Mr. J. F. Dunn is Superintendent of Motive
Power and Ira O. Rhodes, Purchasing Agent.
Eastern of Minnesota. -General Manager W. C. Farrington has

resigned and Vice-President J. N. Hill will perform the .duties of
the office.

Atlantic & North Carolina,—Mr. Robert Hancock has been elected
President.
Norfolk S: Western.—Mr. Joseph H. Sands has resigned as Gen-

eral Manager and the duties of the office will be performed by Vice-
President J. M. Barr.
Chicago & Northuestem.— Mr. W. H. Marshall is appointed As-

sistant Superintendent of Motive Power and Machinery, with office

in Chicago.
Chicago, Burlirtgton A Quincy.—Master Mechanic Mr. Joel West

died March 23d. Master Mechanic C. W. Eckerson died April 9th.
Mr. J. F. Deems has been transferred from Ottumwa to Beards-
town. Mr. J. E. Button has been appointed Master Mechanic at
Ottumwa.
New Albany, Lebanon & SodavUle.—ilr. M. W. Wilkins is Presi-

dent, with headquarters at Waterloo, Oregon.
Chicago & Grand Trunk.— Mr. George Masson, chief engineer,

has resigned. Mr. J. W. Harkom has been appointed Master
Mechanic of the Eastern Division with office at Montreal ; Mr. W.
D. Robb, Master Mechanic, of the Middle Division, with office at
Toronto, and Mr. Wm. W. Ball, Master Mechanic of the Northern
Division, with office at Allandale, Oat.
Atchison, Topeka & Santa Fe.—tiT. W. E. Hodges has been

appointed Purchasing Agent; vice Mr. W. G. Nevin, resigned.
Southern California.—Mr. W. G. Nevin. formerly Purchasing

Agent of the A., T. & S. F., has been chosen General Manager, vice
Mr. K. H. Wade, deceased.
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Ten-Wheel Compound Passenger Locomotive—Northern
Pacific Railway.

Two interesting designs of compound locomotives which have
recently been built by the Schenectady Locomotive Works for the

Northern Pacific Railway were described in the March and April

issues of the current volume of this journal, and by courtesy of

Mr. E. M. Herr, Superintendent of Motive Power of the road, and
Mr. A. J. Pitkin, Vice-President and General Manager of the

building works, the general dimensions and description of the

third design are presented. The first of the series was a 13-wheel

or mastodon freight locomotive, the second a 10-wheel freight

and the third is of the 10- wheel passenger type. All three are

notevvoithy. The boilers and heating surfaces are large; in no
case is the heating surface le-s than 2,485 square feet and the

steam pressures used are 200 pounds in all three. The strength of

the frames and the attention given to the securing of thecyliudeis,

as well as the care which was taken to put the weight into the

boilers and save weight in other parls, constitute other features of

special interest. The results of the generous supply of boiler

power will be eagerly watched by those who are finding difficulty

in securing sufficient steaming capacity for the increasing require-

ments of heavy fast service.

The general appearanceof the locomotives is shown and the boiler

and frame may be examined in the accompanying engravings. An
item of interest in the boiler is the tapering of the back end, which is

clearly shown in the smaller engraving. The back head is 6 in-

ches smaller in diameter than the portion of the boih r upon
which the dome is placed. This was done in order to keep the
weight upon driving wheels within the specified limits. Cast
steel lias been freely used, and the crank pins, rocker shafts and
valve stems are all made hollow to contribute to this result. The
chief use of cast steel is in the driving wheel centers, the foot

plates, expansion plates, driving boxes, guide yoke knees, rocker

shafts, crocsheads and frame filling. The crankpins are nickel

steel. The weight saved in this way was utilized in getting the
maximum possible heating surface in the boiler. The grate area
has not been slighted, it being 30.8 square feet. The ratio be

Allen-American
. ....6h inches
inches; H. P., 1%

M

tween the heating surface and the grate area is Dearly 81 to 1.

The boiler work is specially good. The riveting was all done by
hydraulic power, and all of the flanging on the boiler as well as
the forming of the smokebox front and door and of the cylinder
and steam chest casings was done on a hydraulic press.

General Dimensions.

y„?,
e

1 feet 8H inches

we^hVin^rki «ordei:..:.:-:.::::^

wk °nd«Ters (H2.0UO " ) 112,000 "Wheel base, driving U feel 10 inches
..

' 1K
i

11 feet 10 "
t0IaI '-ofettlu "

Cylinders.
Diameter of cylinders (20 inches) L. P., 31 inches; H. P. 22 inchesStroke of piston C6 nehes rv . .

Hrriz^talttrki^^fri^n *!«*£«!*ta3hSDiameter of piston rod 5? •
Kmd "

I;
Packing Cast iron
rod packing Jerome metallicSize of steam ports. ...(20 inches by 2% inches) L. P. 23 inches by 2J$ inches.

exhaust ports.. ..(20 inches by 3 incnes) L.'p.'23 inches by 3 inches
,. „ . .

.

H. P. 20 " -3 ' '

bndRe9 1% inches
1 a Ives.

Kind of slide valve"
Greatest travel of slide valves ((J inches)
Outside lap of elide valves.... \\% " )..L.
Inside clearance of slide

*'a ' ve
„
8 <^ " )

Kind of valve stem packing Jerome metallic
Wheels, etc

Diameter of driving wheels outside of tire.' kq i„„i,„.
Material " " centers raVt steel
Tire held by si,to;f-
Driving-box material.:: :.:.::..:::.::. :::::::::: coatee.Diameter and length of driving journals. ..9 ioche on m in only si., inches

.... . , . .
on F- and B., by II inches

main crank pin journals. .6 inches diameter by 6
inches

side rod crank pin journals .Main pin, 6!^ inches
by bYi inches F. and B., 5 inches by Vi inches

Engine tiuck, kind Foui -wheel, swing bolster
'"

. '". Journal.. 8 inches diameter by II inclH sDiameter ot engine truck wheels 33 "
Kind of engine tiuck wheels... Standard, steel-tired, wrought-iron spoke

center

Boiler.

Style......— . ..... ... . .Extended wagon tonOutside diameter of first ring 6' inchesWoi king pressure " "200 "pound"
Material of barrel and outside of firebox Cirbon steel
I hickness of plates in barrel and outside of firebox,

„ . . , . ,„ . . . % >DCD . tJ inch, % inch and A inch
Horizontal seams, butt joint.

sextuple riveted, with welt strip inside and outside
Circumferential seams ... Double riveieri
Firebox, length "

iosA incheswidth 41 inches
depth Front 70 inches, back (il inches
material ... Carbon steel" plates, thickness, sides. ..^s inches; hack, ^ inches'

.,,,..,. crown, % inches: tube sheet, K inchwater space, P-. inches to 5 incnes at 21 inches height, front
3S4 inches to i inches above grate sides. 3H

inches lo i\.:, inches at crown back
..

cro"'n paying Radial stays 1^-inch diameter
stay bolts Ulster special iron 1 inch diameter

Charcoal iron No. 12 W. G
dial

•of.
.311

length over tube sheel a
2
lTfeet

Firebrick, arch supported on Four water tubesHeating surface, tubes. 2.288.02 square feetwater tubes 28.95 square feet
firebox 168.03 square feet

„ „ ..
lotal 2,185.00 square feetGrat

.

e
„,.„. ••••: 30.8 square feet
9tT

.

le Recking. Railroad Company's styleAsh pan Hopper, with dampers F. & BExhaust pipea siDgle hj
/

" nozzles. (5 in., 5kj in., 5^ in.) ?t4 in,, 5K in. and 6»j in. diamefer
Smokestack, inside riiameier 19 inches at top. Hi inches near bottom

top above rail
, 11 feet 9»i inches

Boiler supplied by Two injectors. Sellers improved. Class M., Xu. '.iC

Tinder.
Weight, empty 37 800 poundsWheels, number of .. 8, standard, steel-tired, wrou.lil iron plate center

JcurnrJr, rliamiUr r.nd l?i gth .je, tn'tsbio Siamasr hy 3 in-hlnWheelbase 15 feet 3 inches
lend.r frame

. 10-inch steel channels
trucks four-wheel, channel iron, center bearing F and BWater capacity 1.350 U. s.' gallons

n-., >. , v. ""I • J-'-'j 9 (2 01,0 pounds i ions
Total wheel base cf engine and lender 52 feet 2 inches

" len*th ' ...6t feet I inches

The design was prepared hy Mr. Heir in consultation with the
engineering department of llie build* is. The general din ensions
of the design are given in the appended table and the figures in
parentheses are the dimensions of a 10-wheel simple locomotive
which is a duplicate of the compound in every respect excepting
as to the dimensions thus indicaied.

Among the fittings used are two 3-inch Ashton safety valves,
the American brake on all drivers, the Westinghouse brake on
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tender and train, the Westinghouse air signal, Kewanee revers-

ible brake beam, the Star 16-inch round case headlight, Crosby

6-inch chime whistle, Le Chatelier water brake, a double riveted

mud ring, one Mcintosh blow-off cock, Dean's sanding device, a

spring buffer between the locomotive and tender, and the Con-

solidated car-heating apparatus with Sewell couplings. The

Boiler for Northern Pacific 10-Wheeled Compound Locomotive

table records the principal dimensions and includes details not

already mentioned.

The Steam Turbine.

The application of the steam turbine to the operation of electric

dynamos and to marine propulsion has attracted a large amount

of interest. In the May issue of this journal the announcement

was made of the unprecedented speed record of 82} knots an hour

having been made by the Turbinia, the experimental boat fitted

up for trying the powers of the steam turbine for marine uses-

The record has been satisfactorily confirmed, and it warrants

confident expectations of developments on a large scale in the

new field. We reprint portions of a paper by Mr. Charles Par-

sons, inventor of the turbine used in these in these trials, which

was recently read before the Institution of Naval Architects. The

paper was read before the most remarkable of the records were

made

:

The manufacture of the compound steam turbine was first com-

menced in the year 1835, with the. construction of small engines

for the driving of dynamos; successive improvements were made,

and larger engines constructed, but

up to the year 1892 the consumption

of steam was not such as to justify

the application of this class of engine

to the purpose of marine propulsion,

though, on accountof its light weight

small size, and high speed of revolu-

tion, It presented great advantages

over ordinary engines for certain

classes of work.

In the year 1892, however, a highly

developed compound turbine, adapted

for condensing, was constructed for

the Cambridge Electric Supply Com-

pany, and when tested by Professor

Ewine, F. R. S., showed a consump-

tion of steam equivalent to 15.1

pounds per indicated horse-power per

hour, the boiler pressure being 100

pounds, and the steam superheated to

127 degrees F. above the point of satu-

ration.

More recently compound turbine en-

gines have been constructed up to 900

horsepower, both condensing and

non-condensing, and consumptions of

steam as low as 14 pounds per indicated horse-power with

saturated steam, and 100 pounds boiler pressure, have been

ascertained in engines of 200 horse-power, and still lower con-

sumptions in engines of larger size. Many of the original engines

are still doing good work ; some, especially the larger sizes of 500

horse-power and upward, are frequently kept at work for several

weeks without stopping. The returns of the Newcastle and District

Electric Lighting Company show a yearly cost of upkeep of 2>
a
' per

cent, per annum, and the total horse-power of turbines now at

work in England exceeds 30,000 horse-power.

In January, 1894, a syndicate was formed to test thoroughly the

application of the compound steam turbine to marine propulsion,

and a boat was designed for this purpose. The Turbinia—as the

boat is named—is 100 feet in length, 9 feet beam and U}4 tons dis-

placement. The original turbine engine fitted in her was designed

to develop upward of 1,500 actual horse-power at a speed of 2,500

LENGTH OVERALL 407— 33'11"

-133J4-Lowei-Ewot-R*il

Frames for Northern Pacific 10-Wheeled C impound Locomotive.
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revolutions per minute. The boiler is of the wat;r-tube type for

225 pounds per square inch working pressure, with large steam
space, and large return water legs, and with a total heating surface

of 1,100 square feet, and a grate surface of 42 square feet ; two firing

doors are provided, one at each end. The stokeholds are closed,

and the draught furnished by a fan coupled directly to the engine

shaft. The condenser is of large size, having 4,200 square feet of

cooling surface; the circulating water is fed by scoops, which are

hinged and reversible, so that a complete reversal of the How of

water can be obtained should the tubes become choked. The aux-

iliary machinery consists of main air pump and spare air pump,
auxiliary circulating pump, main and spare feed pumps, main and
spare oil pumps, also the usual bilge-ejectors; the fresh-water

tank and hot well contain about 250 gallons.

The hull is built of steel piate, of thickness varying from ,\ inch

in the bottom to ^ in the sides near the stern, and is divided into

five spaces by water-tight bulkheads.
The approximate weights are:

Main eneines 3 tou3 13 cwt.
Total weight of machinery and boiler, screws and shafting, tanks, Tons.
etc 22

Weight of hull complete 15
Coal and wa'er 7H

Total displacement - 14^

Trials were made with screws of various patterns, but the results

were unsatisfactory, and it was apparent that a great loss of power
was taking place in the screw.

The single compound turbine engine was now removed from the

boat and replaced by three separate compound turbines, directly

attendance beyond the regulation of a small amount of live steam
to pack the glands and keep the vacuum good.

The advantages claimed for the compound steam turbine over or-

dinary engines may be summarized as follows:

1. Increased speed.
2. Increased economy of steam.
3. Increased carrying power of vessel.
4. Increased facilities for navigating shallow waters.
5. Increased stability of vessels.
i». Increased safety to machinery for war purposes.
7. Reduced weight of machinery.
8. Reduced space occupied by machinery.
9. Reduced initial cost.

10. Reduced cost of attendance on machinery.
11. Diminished cost of upkeep of machinery.
12. Largely reduced vibration.
13. Reduced size and weight of s 3rew propellers and shafting

.

In December of last year several runs were made on the measured
mile, and the maximum mean speed obtained after due allowance

for tide was 29.6 knots, the mean revolutions of the engines being

2,550 per minute. Since then new propellers of increased pitch

ratio have been fitted.

Further trials were made on April 1. The mean of the two con-

secutive rues gave a speed of 31.01 knots, the mean revolutions of

the engines being 2,100fper minute, the fastest run being at the rate

of 32.61 knots.

The utmost horse-power required to drive the boat at the speed of

31.01 knots is 946, as calculated from experiments on her model,

made at Heaton Works, on the method of the late Mr. William

Froude. Assuming the ratio of thrust horsepower to indicated

horse-power to be 60 per cent, (which appears to be the ascertained

Special Ice Car C. & N. W. Railway. Fie l.-Half Section and Elevation.

Designed by C. A. Schroyer, Superintendent Car Department.

coupled to three screw shafts, working in series on the steam, the
turbines being the high-pressure, intermediate, and iowpressure,
and designed for a complete expansion of the steam of 100-fold,

each turbine exerting approximately one-third of the whole power
developed, the three Dew screw shafts being of reduced scantling.
By this change the power delivered to each screw shaft was re-
duced to one-third, while the division of the engine into three
was favorable to the compactness and efficient working of the tur
bines. The total weight of engines and the speed of revolution re-

mained the same as before. The effect on the screws was to reduce
their scantling, and to bring their conditions of working closer to
those of ordinary practice. The thrust of the propellers is balanced
by steam pressure in the motors. The rest of the machinery re-
mains the same, though sone changes in arrangement were
necessary.

At all speeds the boat travels with an almost complete absence
of vibration, and the steady flow of steam to the motors may have
some influence on priming: £t any rate, no sign of this has yet
occurred with ordinary Newcastle town water. So distilling appa-
ratus has been fitted. The boat has been run at nearly full speed
in rough water, and no evidence of gyroscopic action has been
observable.

The oiling of the main engines is carried on automatically under
a pressure of 10 pounds per square inch by a small pump worked
ofl the air-pump engine; a small independent duplex oil pump is
also fitted as stand-by. The main engines require practically no

ratio for torpedo-boats and ships of fine lines), the equivalent indi-

cated horsepower for 31.01 knots is 1,576.

Conditions of Running of" Turbina " at 31.01 Knots Speed.

Mean revolutions of engines 2,100
Steam pressure in boiler 200 pounds
Steam pressure at engines 130 pounds
Vacuum at exhaust of engines 13% pounds
Speed of boat 31.01 knots
Calculated thrust horse-power 916
Calculated indicated horse-power 1,576
Consumption of steam, reduced to basis of 31.01 knots. . 25.0H0 pounds
Consumption of steam per indicated borse-power per hour 15.86 pounds
Total weight of machinery, including boiler, condensers, eDgines, auxil-

iaries, shafting,'propellers, tanks, water in boiler and hot-well, in
working order 22 tons

Indicated horse-power per ton of total machinery 72.1

Ice Car—Chicago & Northwestern Railway.

The ice traffic on many roads is handled by means of the ordi-

nary box cars, and usually the best of cars are not selected for

this purpose, but rather the nearly worn-out equipment. The
severity of usage which cars receive in hauling ice soon finishes

them, unless they are specially reinforced for the purpose. The
Chicago & Northwestern Railway has recently received a lot of

400 cars from the Haskell & Barker Car Company, which were
built to designs prepared by Mr. C. A. Schroyer, Superintendent

of the car department of the road, for the special service of ice
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transportation. The ice trade does not last long enough to war-

rant the use of cars exclusively for this work, and they are also

adapted to hauling grain and coal. The special features of the

cars are the strengthening of the upper framing, with particular

reference to the ends, the arrangement for the draining of the

cars, yet insuring a water-tight floor, and other details which go

to make up a strong construction for resisting the shocks due to

a load which shifts easily. Through the courtesy of Mr.

Schroyer the accompanying engravings were prepared from the

working drawings. A half longitudinal section and elevation is

shown in Fig. 1, an end section in Fig. 2 and a detail section of

the floor in Fig. 3.

The length of the car over sills is 34 feet, the width is 8 feet

9 inches, the height of posts 6 feet 7 inches, the length inside 33

feet 4f inches, the carrying capacity is 60,000 pounds, the volume
is 1>73 cubic feet, the weight is 32,000 pounds. The car has

six sills, as shown in Fig. 3—being of Southern pine, 5 by 9

inches in section, and at the doors short intermediate sills are

added, which are 2| by 94 inches in section and rest on the cross-

tie timbers. The end sills are 8 by 9 inches of white oak. The

Fie 3.—Section of Floor.

draft timbers are white oak, 6i by 7f inches, and are reinforced

by 5 by 5 inch Southern pine timbers, placed under the center

sills and between the draft timbers, as shown in Fig. 1. The
floor is double, the subflooring being of pine, | by 5J inches,

nailed to t by lj-inch cleats. A course of sheathing paper is

laid over the subfloor, as indicated in Fig. 3. The top floor course

is 1} inches thick, tongued and grooved, and after being laid was
given a heavy coat of white lead to secure water tightness. The
floor slopes each side of the center to drain into a trough which

extends the length of the car, and is of No. 24 galvanized iron

riveted up and nailed to the center sills, as shown in Fig. 3. The
trough is covered by a f by 7-inch plate of wrought iron. There

is nothing unusual about the sheathing and lining. Paper in-

sulation is provided under the lining, which extends the full

height of the car. The C. & X. W. standard grain door is used,

having an extension or leaf upon its top and connected by hinges

to the body of the door. The main portion of the door is 3 feet

6 inches high, and the hinged portion is 154 inches high, making

the total height of the door 4 feet 94, inches.

The body bolsters are of steel, 7 inches wide. The truss rods,

four in number, are of lj-inch iron with Uo'-inch ends connected

by turn buckles made by the Cleveland City Forge and Iron Com-
pany. Chicago steel couplers are used. The draft springs are

arranged in tandem, as shown in Fig. 1. The brakes were fur-

nished by the Westinghouse Air Brake Company. The paint

used is known as C. & N. W. No. 1 mineral paint and was fur-

nished by the railroad company. The brake beams are of 4 by 4-

inch oak with 4-inch truss rods,which is the standard of the road.

The trucks are also the standard pattern used under 30-ton cars

on this road. They are of the diamond frame swinging-link type

with straight pedestal tie bars and outside hung brakes. The
strengthening of the car ends, previously mentioned, consists of

the use of corner posts 3f by 4J inches, end posts 4| by 5% inches.

The belt rails or girts are double, those on the sides being 3± by 3f

inches and those on the ends are 3J by 3| inches. The cars are

painted a light color and are pleasing in appearance.

A New Experimental Locomotive for Purdue University.

In a recent communication Professor Goss, of Purdue Univer-

sity, states that the laboratory equipment of that institution is to

be improved by the acquisition of a new locmootive, a contract

for the building of which has just been placed with the Schenec-

tady Locomotive Works.

The new locomotive will possess a number of features which are

quite novel. It will carry a steam pressure of 250 pounds per square

inch and will have cylinders so arranged that it may be used as a

simple or a compound. The cylinders and the saddle will be made
up of different castings and the centers will be so chosen as to

allow the use of cylinders up to 30 inches in diameter. Several

cylinders will be provided, and these, with a suitable series of

L! !
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Fig. 2.—Transverse Section.

bushings, will allow for different cylinder ratios in compound

work. The whole machine will thus afford facilities for deal-

ing with conditions quite beyond the limits of present practice.

From its place in the laboratory, the old locomotive, hereafter

to be known as "Schenectady No. 1," and which in the course of

its six years' sojourn in the laboratory has been run an amount
equivalent to 20,000 miles, and has served in an experimental

study of many important problems connected with locomotive

design, will pass into active service, pulling trains on the road,

while the new engine, "Scenectady No. 2," will take its place

upon the testing plant.

By the terms of the contract, the present engine ''Schenectady

No. 1" will be delivered to the Schenectady Locomotive Works
within the present month, and the new engine, "Schenectady

No. 2," will be delivered early in the fall.

A large amount of data derived from " Schenectady No. 1

"

during the past year will soon be issued from the laboratory, and

as soon as practicable all of the papers descriptive of work ac-

complished in connection with this engine will be published in

a single volume.
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Driving Brake Arrangement, B. & 0. R . R.

Through the courtesy of Mr. Harvey Middleton, General Su-

perintendent of Motive Power of the Baltimore & Ohio Railroad

and the officers of the American Brake Company, the accom-

panying illustration is presented, showing a new arrangement for

driving-wheel brake rigging for a 10-wheel locomotive. The en-

graving presents the design in such a way as to require little de-

scription beyond a statement of the reasons for using this ar-

rangement. The novelty of the plan consists in a complete re-

versal of the usual arrangement for locomotive driving-whee

brakes. The whole apparatus has been turned around and the

cylinders are placed between the frames back of the cylinder

saddle. The locomotive is close coupled with 78-inch driving

wheels, the size of which left little opportunity for securing the

cylinders upon the outside of the wheels in the usual way. Aside

from this the plan followed offers several important ad-

vantages. The cylinders of the brake rigging are in a protected

position, and are not liable to injury in case of accident. The
brakeshoes are applied upon the rear sides of the driving-wheel

tires, which upon the application of the pressure forces the boxes

up against the pedestal shoes instead of against the wedges, as is

the case in the ordinary applications. With a push cylinder ap-

plied to this type of engine it is a difficult matter to locate the

cylinder properly without using a long connection between the

piston rod and the brake lever and the parts must be made very

heavy to avoid buckling when such an arrangement is used. The
cylinders shown in this engraving operate by pushing and the

design gives a very substantial ennection to the brake levers.

The brake is operated by the Westinghouse Air-Brake Com-
pany's triple valve known as E 38 and the auxiliary reservoir

employed is 14 by 33 inches. The cylinders are known as No. 15

B. and are 12 by 10 inches in size. The weight upon the driving

wheels is 113,000 pounds, the braking power being 84,750 pounds.

The cylinders are mounted upon a li by 12-inch plate which ex-

tends across the frames and is bolted to them. The equipment was
furnished by the American Brake Company, the Westinghouse

Air-Brake Company lessee.

THE EFFICIENCY OF STEAM ENGINES.

BY A PROMINENT MASTER MECHANIC.

The various standards or ideals that have been employed in

computing the efficiency of steam engines have led to more or

less confusion, at least in the minds of those who have not delved

very deeply into thermodynamics, and inaccuracy or carelessness

of statement is not wholly absent from the writings of those who
are supposed to have a clear conception of what the various effi-

ciencies of an engine really are. Some writers have severely

condemned the employment of so many standards of comparison,

and yet it must be admitted that most of these standards are of

value in pursuing certain lines of investigation. The only diffi-

culty arising from the present condition of affairs is in the wrong
use to which some of the standards are put. For instance, we
read in an article that is presumably addressed to owners or oper-

ators of power plants that " there is a limit to the performance
of every kind of heat engine which cannot be exceeded, however
perfect its construction may be. In the case of a condensing

steam engine in which the drip from the condenser is returned to

the boiler, the greatest possible efficiency is expressed by the

fraction
T—t

T+460

A similar limitation is set by nature on every imaginable form
of motor which transforms heat energy into mechanical energy.
This is all true and yet the truth is so presented as to lead a not
over-careful reader to the conclusion that the commercial
efficiency of a steam engine is or can be made as great as any
other form of heat engine, or that all steam engines working be-

tween the same temperatures are to be placed in the same cate-

gory—conclusions not warranted by the actual facts.

In considering briefly several standards^of efficiency we will

take up first the one expressed by the formula quoted above. It
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is the efficiency of an ideal engine working on the Carnot cycle.

An engine working on this cycle receives all of its heat at the

higher temperature and rejects it all at the lower temperature. It

is the most generally accepted standard of comparison, and yet it

is an ideal absolutely impossible of realization. We cannot put in

all the heat at the higher temperature. Furthermore, in this for-

mula the denominator is the temperature of the steam above abso-

lute zero—460 degrees below zero Fahrenheit. As it is physically

impossible to take sufficient heat out of the working fluid to reduce

its temperature to absolute zero—the lowest conceivable—we are

making a comparison as foolish for commercial purposes as

though we calculated the potential energy of masses on the basis

of their distance from the center of the earth rather than from its

surface. Consequently, however valuable this standard may be

for scientific purposes, or as a guide to the designer, it is of little

value in other direction?.

The Clausius cycle differs from the one just described, in that

the feed is raised from exhaust to admission temperature, evap-

orated at constant temperature to dry siearn, expanded adiabati-

cally to back pressure, and the heat rejected at the temperature
of back pressure. Both of these cycles are used to indicate the

performance of the ideal engine between the limits of the tem-

perature of the actual engine. Then the efficiency of the actual

engine may be expressed by the ratio its performance bears to

that of the ideal.

To be more definite, let us take the case of an engine whose ad-

mission pressure is 175 pounds absolute, corresponding to a tem-

perature of 370 degrees Fahr., and whose condenser pressure is

1.25 pounds absolute, corresponding to a temperature of 110 de-

grees Fahr. The efficiency of the ideal engine working on the

Carnot cycle is

T-t 370-110

7+460
or

370+460
or M3

The formula for the Clausius cycle is more complicated and gives

for an ideal engine working within the same limits an efficiency

of .284. These efficiencies are on the assumption that the total

heat from the higher temperature T to absolute zero is available.

Now let us take the steam consumption of the actual engine at

13J pounds when operating between the temperatures 370 and 110

degrees Fahr., and let us assume that the feed water is at a tem-

perature of 110 degrees. The actual efficiency of the engine is

the ratio between the heat furnished the steam and the heat con-

verted into work. The heat units in a pound of steam at 370

degrees in excess of the heat units in a pound of water at 110 de-

grees are 11.17, and in the 13i pounds of steam used by the en-

gine the total heat units supplied number 15,079.5. As one horse-

power per hour is the mechanical equivalent of 2,565 heat units,

the engine converts into work only *"° °
,or 17 per cent, of the

15,079.5

heat it receives. This is the true efficiency, and we believe it to

be the only efficiency of any commercial value. Other efficiencies

derived from comparison with various ideals are of value only in

comparing engines with a view of determining the effect of cer-

tain features of design or operation.

If we compare the actual performance of this engine with the

Carnot cycle for the same range of pressures, we find that it

utilized ^—L., or 54 per cent, of the heat the ideal engine is sup-

posed to convert into work. Compared with the Clausius cycle,

the percentage is 60 per cent. For convenience let us put these

in tabulated form :

Efficiency of actual engine 17.0 percent.
Clausius cj cle 28.4 "
Carnot " 31.3
Actual engine u
Clau9iua cycle
Actual engine
Carnot cycle

In addition to the efficiencies given in the above table, a number
of others have been proposed, with a view of furnishing a standard

that shall be less of an abstract ideal than either the Carnot or

Clausius cycles, and which will be more comparable with the

actual engines. To illustrate : In the actual engine, expansion

cannot be carried beyond the pressure necessary to overcome the

friction of the engine without a loss. A standard has therefore

been proposed which differs from the Clausius cycle in that the

expansion is not carried down to the back pressure. Others

might be cited were it necessary, but it is only needful to remem-
ber that the actual commercial efficiency is the only true effi-

ciency, and that all other efficiencies are obtained by comparison
with these abstract ideals that have been conceived as aids to an
analysis of an engine's performance. If this is kept in mind
there will be less confusion of ideas and language.

Furthermore, with the actual efficiency of heat engines in

mind, it will not be claimed that steam, hot air, gas and oil

engines (working within the same temperature) are capable of

the same efficiency from a commercial point of view.

Locomotive Turntable Operated by Electric Motor.

Electric motors have been used for a number of years for the

operation of locomotive and ^car transfer tables, but it is believed

that their first application to locomotive turntables is the one

under notice. Steam and air motors applied by gearing and by
direct traction have been used, and it has been thought that the

electric motor was not adapted to direct traction in this connec-

tion. The accompanying engravings show.the manner of apply-

ing an electric motor to the turntable at the West Milwaukee
roundhouse of the Chicago, Milwaukee & St. Paul Railway,

where the apparatus has been in successful operation for some
months.

This roundhouse is located at an important division point,

where expedition in handling locomotives in and out of the house

Electric Motor Driving a Turntable.

is very desirable. One hundred and seventy-six engines are

turned on this table during each 24 hours, or an average of over

seven per hour. Before applying the motor attachment the table

was turned by hand by means of push poles set at its ends ; the

number of men required to turn it was four, and the operation

was a very slow one.

By means of the power attachment one man does the work of the

four, and in a very much shorter time. The table can be turned

a complete revolution, including the start, when light, in 30 sec-

onds; with a 10-wheel engine upon it, weighing with its tender 100

tons, the table can be turned a complete revolution in 45 seconds.
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The money saving effected by the device may be figured as fol- suspended on the cart, so that all shocks in starting or reversing

lows : are removed. The motor and apparatus were manufactured by

Number of engines turned per day (24 hours) 176 the Gibbs Electric Company of Milwaukee.

¥en
r„q„

UH^
c

l;»n,',;;^',,aV.h' ;;;„" •-•^;;;,7„t The application is of special interest from the fact that it didAverage time required each man o minutes rr r
Total average time lost per engine 20 minutes not require any alteration of the table except the removal of the

Present forc<L.?!V^y.'."'.V.'.'.'.'.'.'.'.'"^ nand Dars - Nearly all modern railroad shops include a lighting

Tot^'datiy time'8aVed"y'.V.\'.V.VAV/.'.V/.'::.:::":::::::::::::""::i5 honll
dyQamo in their equipment, and this may also be used for power

At 12J4 cents per hour...'.'.'.'.'.'.'.'.'.'..'.'.'.'
'.'.'.'.'.'.'.'.".'.'..'..'.'. .'.'.'.'.'.'.'.'.'.....$4.37 without interfering with the lights, but where it is expected that

Electric Motor and Attachment to Locomotive Turntable.

This is based on the assumption that the men used in turning

the table attend to wiping engines when they are not engaged at

the table; otherwise, the saving would be much greater. The
estimate of five minutes required for each man of the gang away
from his work each time an engine is turned is a conservative

one, for as a matter of fact, during certain busy hours of the day,

the men were at the table practically the entire time.

It will be seen from the foregoing that it is possible to save

approximately 35 hours of wipers' time, each 24 hours, or say,

two day and two night men, working 8 hours each. Under pres-

ent conditions at West Milwaukee, it was not considered advis-

able to drop any of the wiping force, as the time saved could be

put in to good advantage in wiping, but an actual reduction in

the pay-roll of if3 per day was made in the following manner,
without reducing the number of wipers:

Working on an eight-hour basis, it was necessary morning and
night to retain three men four hours, so as to be on hand to turn

the table between the times of changing gangs ; this made a

total of 24 hours' additional labor to be be paid for each day, or, at

the rate of 12J cents per hour, amounting to $3, all of which is

now saved. The cost of electric power furnished for turning the

table must be deducted from the saving above shown. Accord-
ing to figures obtained from the railroad company, the average

power required to turn the table with one locomotive, is equiva-

lent to one-half a horse-power hour. Assuming six pounds of

coal per horse-power hour, and coal at $2 per ton, thisVould give

a cost of 0.3 cent for fuel for turning one locomotive, or 53 cents

per day for coal for the total number of engines turned.

Referring to the engravings, it will be seen that the device

consists of a one-wheel cart, which is attached to one end of the

table by means of a flexible spring connection, the cart running

on the circular track in the table pit. The necessary traction is

obtained by the weight on the driving wheel of this cart. This

weight is about 3,000 pounds. The device requires no alterations

whatever in the table or pit. The means for operating consist*

of a resistance or starting box, which may be set either on the

platform over the cart or, as shown in the engraving, at the center

of the table. This resistance box regulates the table so that it

can be run in either direction by the movement of one handle

either forward or back of the center. The electric connection

from the power dynamo is obtained by means of wires which are

brought overhead to a light arch at the center of the table,

thence to the resistance box, and from the resistance box to the

motor. The motor is of a " series-reversible" type of 10 horse-

power capacity. It is entirely enclosed and waterproof ; in fact,

the apparatus has been running exposed to the weather, as shown
in the views, without the slightest injury. The motor is flexibly

the former application will be extended it is advisable to install a

specially adapted power plant. The apparatus under considera-

tion operates under a voltage of 220, the current being produced
by two 110-volt dynamos arranged in series. The compactness
and simplicity of the design is worthy of note, and it is apparent
that such an arrangement is admirably adapted to the purpose. We
are indebted to Mr. J. N. Barr, Superintendent of Motive Power,
and Mr. George Gibbs, Mechanical Engineer of the road, for the

photographs and the information presented.

Caboose Car—Lake Shore & Michigan Southern Eailway.

Through the courtesy of Mr. A. M. Waitt we give a description

of some new caboose cars recently built by the Lake Shore &
Michigan Railway from his designs and drawings. The car is

30 feet in length over end sills. The platforms are 30 inches

Caboose Car, S. Railway.

wide, adding 5 feet to the length of the car. The width over side

sills is 9 feet. The height from rail to top of cupola is 12 feet 9

inches. For the main-floor timbers the following sizes are used:

4J-inch by 8-mch center sills, Si inches by 8 inches for both inter-

mediate and 5 inches by 8 inches for side sills. The end sills are

of 6-inch by 8-inch oak and the needle beams of 4-inch by 6-inch



AND RAILROAD JOURNAL. 193

oak. Two H-iiich truss rods and two 1-inch counter truss rods

are used. The body bolster is of iron, 8 inches wide, formed of

J-inch and 1-inch plates for top and bottom members respec-

tively. The flooring is two courses of 1-inch pine, the lower

course being laid diagonally and the upper one lengthwise of the

car. The side framing is of the usual form, using both

braces and brace rods. The arrangement of posts and braces is

such as to give four good-sized windows on each side of the car.

The roof, except at the cupola, is formed by long carlines extending

from side to side; 1-inch roof-boards laid lengthwise are fastened

to these and the roof is then covered with tin. Running boards

extend along the car near the center. Sandwich carlines, formed

timbers, form the platform sills. The platform is also supported

by two 1-inch truss rods, extending up and through the body end

sill and hooking over the upper member of the body bolster.

The trucks have a wheel base of 5 feet 6 inches. The framing

of the timbers is similar to that of a passenger truck. The

wheel pieces are of wood, 4£ inches by 8+ inches in section.

Near the center a truss of |-inch by 24-inch iron stiffens the

timber and also helps to hold the transom lips in place. The end

rails are 4i inches by 5 inches, the one at the outer end of the

car being cut down near the center to clear the draw gear. The

transoms are of wood, 4£ inches by lOi. inches in section, each

trussed with two |-inch rods. The bolster is made of a single

Caboose Car, L. S. & M. S. Railway-Designed by Mr. A. M. Waitt.

of two 14,-inch by 3-inch wooden pieces bolted to f-inch by 21-

inch iron carlines, are used to stiffen the roof at the cupola.

The cupola is considerably changed from those on former Lake

Shore caboose cars. In order to give more room inside and not

to have much of the weight rest on the roof carlines, caus-

ing leaky roofs by sagging, the cupola was widened till the

side sills rested directly on the side plates of the body. The end

sills are deep and extend clear across the car, being directly above

the sandwich carlines. The upper part of the framing of the

cupola is narrowed, both for the sake of appearance and to give

the necessary clearance. The cupola is tied to the body of the

car by |-inch bolts at each corner, extending from the plate of the

cupola down through the side plate of the car body. It is also

held by a number of strap bolts. Each side of the cupola has a

sliding and a fixed window. The central part of the ends is

utilized for signals and toward one side there is a window and on

the other a door.

For the draft gear, the Lake Shore standard for freight cars,

having a pocket coupler and double draft springs, was followed.

The draft timbers extend back to the body bolster and are firmly

bolted to the center Bills. These, in connection with two more

piece of wood, 8i inches by 12 inches, and is also trussed with

two f-inch rods. Equalizing bars are not used. Helical springs

are used over the journal boxes and elliptical springs under the

bolsters. The truck has a total length of 9 feet 6 inches over end

rails and a width of 6 feet 7J inches over wheel pieces, 3J-inch

by 7-inch axles, and 38-inch cast-iron wheels are used.

The cars are equipped with air-brakes. The brakes can be

operated by hand from either end of the car and also from the

cupola platform. For the latter purpose a chain is attached to

the clevis of one of the hand brake rods; then passing around a

pulley it is attached to a brake mast near the center of the car,

the hand wheel being in the cupola.

The interior of the car is divided by the partition at the cupola

into three parts, the two end sections being connected by a

passageway about 3 feet wide. In one end there are four lockers

forming seats occupying the full length of the side walls. These

contain the usual equipment of chains, rope, links and pins. In

the other end on one side is the stove and coal locker, while in

the corner is located the water cooler and sink. On the other

side of the car a desk, table and two seats occupy the space from

the cupola to the oil-room, which is in the corner. The interior
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of the oil-room is fitted with drawers and shelves to accommodate
the supplies.

At the center of the car, steps on each side lead up to the

cupola platform. Beneath the platform are closets for clothes,

bedding, tools and the train signal number plates. On account

of the wide cupola all signal lamps are placed inside. At the

center of the end of the cupola there is an inner and outer

window sash. Between these two and on ihe face of the inner

sash, plates of tin slide in grooves. These tin plates are cut

similarly to stencil plates, with figures and letters. In the

upper groove are put the train number plates and in the lower

groove the plates giving the number of the section, if the

train contains more than one. At night a light in the box

just back of the sash shines through the stencil openings in

the plates, making them easily visible. On both sides of this

central window are the red lights. All the lights are enclosed

in zinc-lined boxes and can be examined and attended from the

inside of the car. Both ends of the cupola are alike in respect

to arrangement of signals and lights. The caboose car com-

plete weighs 34,000 pounds. The design is well worked out

in riveting the shells of locomotive boilers has been solved by the

leading locomotive-building firms in favor of hydraulic as against

steam or air pressure, and the superiority of hydraulic riveting lies

in the method of applying the pressure to the rivet. The work is

best done by a steady pressure and not by a blow or sudden shock,

and herein the hydraulic ram excels. It is also free from the re-

bound or recoil which must occur when an elastic fluid is em-
ployed to drive the plunger. Boilers riveted by hydraulic power
have given much better records under high pressures than have
been obtained by other methods. It is expensive to instal

a special hydraulic plant in railroad shops for this

work, but it will undoubtedly pay to do so, for what is

good for high pressures must also show on the right side of the

repair accounts for lower pressures. The Chicago & Northwest-

ern Railway has recently installed one of the best hydraulic

plants now in use on locomotive work in this country, and the

fact is worthy of wide notice. The accompanying engravings

illustrate the general arrangement of the machinery, and they are

presented through the courtesy of Mr. Robert Quayle, Superin-

tendent of Motive Power of the road. The plant was recently

Tower and Hoist for Hydraulic Rivetinc Plant,

and the comfort and convenience of the train crews, as well
as durability of construction, have been considered by the de-
signer.

Hydraulic Riveting Plant—Chicago & North-Western
Railway.

The use of higher pressures in locomotive boilers has forced the
conclusion that the riveting of boiler joints must be attended
to with the greatest care in order to prevent troubles which were
not present with or at least not important in theearlier work with
comparatively low pressures. The question of what power to use

inspected by an officer of one of the prominent locomotive-build-

ing firms and the only criticism offered was in the form of a

lament that the plant was not in his shops instead of in a railroad

repair shop. This is enough to say to show that the design, ar-

rangement and construction of the apparatus is satisfactory.

The specifications under which the machinery was built re-

quired a 12-foot gap in the riveter which was to work under a

pressure of 1,500 pounds per square inch, and attachments were
required which should give the operator control over the pressure

upon the rivet, so that by the operation of a convenient valve he

could obtain either 25, 50 or 75 tons' pressure as required for the
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work in hand, and this without changing] the accumulator pres-

sure. The riveter is shown in the illustrations and its location

with reference to the pumps, the accumulator and the hoist are

indicated in the small plan. The plant is located in the end of

the locomotive boiler shop, where an addition was built upon
the end of the shop for the purpose. The tower shown in

the engravings is of steel construction and was calculated

for supporting the heaviest locomotive boilers. The tower crane

has a lift of 35 feet and a span of 20 feet. It is located in the

tower over the riveter, and is controlled from the level of the

Foundation for Accumulator,

work, and by the attendant who operates the riveter. The hoist-

ing cylinder is mounted behind the riveter. The accumulator

shown in the illustrations has a diameter of 18 inches and a stroke

of 14 feet. It is mounted upon a substantial foundation. The
crane is of the Morgan Engineering Works standard form and

the riveter and accumulator are also of the design of this firm.

The riveter is of cast steel in two parts, the main frame being a

single casting, carrying the cylinder and valves, and the post is

also a single casting, the two being secured by large bolts passing

through lugs in the castings. The bearing of the post is ample.

The top of the riveter is so designed as to leave no projection

above the dies, which facilitates riveting the difficult places in a

boiler.

The pumps are compound and of the duplex type specially

constructed for this work. The two high-pressure steam cylin-

ders are 12 inches in diameter, and the two low-pressure steam

cylinders are 184 inches in diameter. There are two pairs of 2J-

inch water plungers, the stroke of the pump being 10 inches.

The capacity of the pump when running at a piston speed of 50

feet per minute is 20 gallons. Tho steam pressure is 80 pounds

per square inch, and the pumps are capable of exerting a pressure

of 2,000 pounds per square inch, although the working

pressure is but 1,500 pounds. The steam cylinders are made
of special close-grained iron of sufficient thickness to ad-
mit of reboring. The steam valves are plain slide valves,
and the valve motion has outside adjustable tappets. The
low-pressure cylinders have cushioning valves so that
an even and constant stroke may be maintained. The water
plungers are of the trombone pattern, the two plungers on each
side being connected to crossheads, and the crossheads are con-
nected by heavy wrought-iron side rods. The valves are above
the plungers and are always submerged to avoid the necessity
of priming the pumps. The general dimensions of the pumps
appear in the engravings. They were built by the Deane Steam
Pump Company, of Holyoke, Mass.
This plant was installed with a view of doing all of the boiler

work of the road at the West Chicago shops, where the locomo-
tives will be brought when they require new fireboxes or other
extensive boiler repairs.

Resolutions on the Deith of George Royal.

The committee appointed by the Western Railway Club to pre-

pare resolutions on the death of Mr. George Royal, submitted the

following

:

Whereas, Mr. George Royal, an honored and highly esteemed
member of this association, departed this life on the 5th day of

February, 1S97, and
Whebkas, Mr. Royal being a man of the very highest principles,

essentially a man of peaee. of kindly disposition, a companionable
man in the fullest sense of the term, one of unusual ability, and
whose honored friendship was in an unusual degree esteemed by all

of us who knew him or came in contact with him, and whose work
for the good of humanity in the cause of his Master endeared him
to hosts of people both within and outside the ranks of railroad

service ; be it

Resolved, That we feel with more than ordinary sorrow the re-

moval of such a life from our midst, and that bis sterling qualities

of character and disposition, and his championship of the cause of

peace and good will between man and man will always be held in

grateful remembrance
;

Resolved, That with deep sympathy for the bereaved relatives of

our friend, we exprese a hope that even so great a loss to us may be
overruled for good by Him who doeth all things well ;

Resolved, That a copy of these resolutions be spread upon the

records of this club and a copy forwarded to the bereaved family.

( R. Quatle,
Committee

-J
F. W. Furry.

I
W. O. Thompson.

Lake Shore Annual Report.

The report of the Lake Shore & Michigan Southern Railway Com-
pany for the year ended Dec. 31 last shows a decrease in freight

earnings over those of the previous year of 6.13 per cent., an
increase in earnings of 0.17 per cent., and an increase in earnings

0[]

Plan of Hydraulic Plant.

from mails, express, etc., of 1.65 per cent. The number of tons of

freight moved was 13,662,41!), a decrease of 5.01 per cent., and the

average rate per ton per mile was 0.54S7 cent against 0.5615 cent

for 1895, a decrease of 0.012S cent, or 2.28 per cent.

The number of passengers carried was 4,519,887, a decrease of 107,-

288, and the average rate per passenger per mile was 2.141 cents,

against 2.139 cents for the previous year, au increase of 0.002 cent,

or 0.09 per cent There was an increase in freight traffic earnings

from January to April of 7.7S per cent., but a falling off in the rest

of the year. The ton mileage decreased 3.99 percent., but the mile-

age of freight trains decreased 4.91 per cent. The average load

of freight trains was again increased ; in 1S95 it was 318 5 tons, and
last year it was 321.6 tons. The operating expenses, including all

taxes and betterments, were 67.97 per cent., against 69.32 per cent,

the previous year. Operating expenses included the following ex-

penditures: New equipment, $816,302; changes of grades, $95,443,

and new sidetracks, $30,780, a total of $942,525.



196 AMERICAN ENGINEER, CAR BUILDER

Elasticity and Fatigue.

H. K. LANDIS. E. M.

Part II.—Fatigue.

We have discussed the factors which make the elasticity of

steel such a complicated subject. We hare acknowledged that

steel cannot act like an isotropic body, and therefore that its com-

parative elasticity is a variable quantity depending on factors

which are not generally investigated. We have also seen that

the determination and evaluation of elasticity is a process which

gives very approximate results. We will now examine into the

relation between elasticity and fatigue, and endeavor to show
how important it is that we should know the true elastic condition

•>f a steel before we can calculate the amount of service which it

will withstand. We must first divest our minds of a few an-

tiquated cob-webs. There is no such thing as fibrous or crystalline

iron or steel as far as structure is concerned, although thefractured

surfaces may have such an appearancer toughness is not an ex-

clusive property of iron or steel which is low in carbon, for there

are other factors which are much more influential than carbon;

endurance cannot be gaged by the closeness of the unit load to

the elastic limit as determined by drop of beam; the fractured

surface of a member broken through fatigue is not always crystal-

line, for this appearance depends very largely upon the initial

condition of the metal and method of fracturing.

Fatigue.—The generally understood meaning of this term is the

weakening of the material due to stresses repeatedly applied'

The word was defined by Braithwaite about 185-1 as the " pro-

gressive destructive action arising from repeated loading," and

the first use of the term is attributed by him to Field. The first

experiments of value were conducted by Wohler between 1859

and 1870 under the direction of the Prussian government. As a

conclusion deduced from this work he stated that rupture may be

caused by oft-repeated stresses below the ultimate resistance of

the material, the number of vibrations necessary being inversely

proportional to their greatest value and also to their difference.

He was followed by Bauschieger (see his Mittheilung xv., 1886),

Spangenberg, Fairbairn, Hodgkinson, the U. S. Testing Labora-

tory and ma^ others whose experiments extend up to the pres-

ent time. The first experiments were efforts at making the test

represent actual service as nearly as possible, which tendency
was well expressed by Sandberg when he said: " I have always
held that in testing an article the modus operandi should, if pos-

sible, be adapted to the functions it has to perform in practice."

Consequently much of the early work was on full-size specimens
but as the conditions were hard to duplicate the results were not
exactly comparable, so that the later tests are made on rotating

bars about a yard long and an inch in diameter.

Repeated Stresses.—One of these early experiments made by
Kohns was to determine the effect of small torsional stresses on
iron bars, the bars being broken afterward under a press to ascer-

tain the kind of fracture and angle of bend; this fracture was
found to become gradually more crystalline until at the end of a
year, after receiving 100,000,000 torsions, it had the appearance
of the fracture surface of cast zinc. Schrotter concludes from
these tests that : 1. Repeated torsions can change fracture from
fibrous to crystalline, the strength decreasing. 2. The number
of torsions necessary depends upon their magnitude. 3. Impacts
increase the effect of torsion, or without torsion produce ulti-

mately the same structural changes. 4. The changes are due to

mechanical action—not to temperature. These conclusions agree
well with later investigations.

Alternate Stresses.—In 1888 the United States Ordnance Depart-
ment, at the Watertown Arsenal, began a series of tests on the en-
durance of metals. Bars one inch in diameter and 33 inches
between horizontal swivel supports were loaded by weights hung
from a friction wheel trolley, resting, with its two pairs of

wheels 4 inches apart, at the middle of the bar; the latter was
rotated at about 400 revolutions a minute by means of a lathe-

head attached at one end, and the trolley pan was loaded with
weights until the bar bent far enough to indioate ti-e required

unit stress on the outside fiber, called the fiber stress. What
seems to the writer a better device is that devised by Sondericker

(see Technology Quarterly, Boston, Mass., 1892, p. 70). It differs

from the preceding in having the load supported from two points

which divide the bar into equal thirds and make it assume an
approximately uniformly stressed curve instead of having a

maximum stress at the middle. Deflection is measured by the

divergence of two arms fastened between the friction load bear-

ings. The load is applied through two horizontal straight springs

linked at the ends and loaded from the middle by means of a

scale beam. When the desired deflection is obtained the lower

spring is clamped and the rotations begun. Some of the results

are presented, as they show interesting relations to elastic limits.

Howard thinks on good authority that endurance is a function

of tensile strength and not of elasticity ; he determines the

elastic limit as the first appreciable permanent set. The ratio of

elastic limit (E. L.) to tensile strength (T. S.), according to his

reports, varies from 60 to 90 per cent., so we conclude that this

point was found to be a very elusive factor, and as full of " ways
that are dark and tricks that are vain" as Bret Harte's China-

man. We therefore substitute instead of F. S. -5- E. L. the ratio

of stress to strength, calling the maximum tension on the outside

fiber of the rod, F. S.

RELATION OF STRESS. STRENGTH AND ENDURANCE OF MILD STEEL.

F. S.
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could find no elastic changes in cold-rolled steel ; he likens the

effect of repeated stresses to that of cold rolling—i. e., hot-rolled

bars, when rotated, gradually stiffen and have their T. S. and E.

L. (first permanent set, yield-point) raised, which is shown by

their decreased deflection under the constant load. Cold working

also increases strength remarkably, but this does not prove its

ability to resist fatigue. Watertown Arsenal tests show that

when the fiber stress causes a permanent set the deflections are di-

minished and the temperature rises. The highest T. S. is at about

400-600° Fahr., though the elastic limit decreases. At these

higher temperatures shafts endured four to ten times as many
rotations as duplicates at ordinary temperatures ; it was further

determined that the deflection of the middle of the shaft under

load was not affected by the speed of rotation. To show the com-
parative effect of hot and cold rolling on endurance the following

test is given as representing deductions from many others. The
end specimen gives about the initial strength, while the middle

one was cored out till but j\ inch thick to show the effects of alter-

nate stresses.
Hot-rolled Cold-rolled
mild Bteel. iron.

F. 9.. pounds pere square inch 40.000 45,000
Numoer revolutions 87.900 80,000
T. S., pounds per square inch, middle 67,070 57,720

endofbar 61,000 71.960
Ratio of F. S. to T. S. at end 0.66 0.63

Difference T. S. at end and middle + 6.070 —14,240

Duplicate specimens broke at about twice the above number of

revolutions wider the same conditions. The test shows clearly

the fact that cold-rolled iron loses strength from the first, while

hot rolled tains in strength until a permanent set forms.

Other Influences.—Sondericker concluded from his experiments

that "the elastic limit (yield point) does not appear to be a suffi-

cient criterion for judging of the capacity of material to resist

repeated stresses," and conceived the causes of failure to be local,

the material as a whole suffering no deterioration. In the speci-

mens tested he traced the cause of failure to bruises on the bar,

shoulders, flaws, etc., acknowledging, however, that "fracture

results from molecular changes produced by repeated stress, ex-

tending through the entire mass," thus causing progressive weak-

ening, such fatigue starting from a point of weakness and there

developing as a local maximum.
It is well known that annealed steel will withstand a greater

number of stresses than either untreated or hardened steel when
the ratio of F. S. to T. S. is the same. Annealing removes

residual stresses, and permits the metallic particles to adjust

themselves to a condition of closest contact, consequently giving

greatest uniformity, which is one of the requisites of isotropy

and perfect elasticity. Internal stresses occur in all cold or hot

forged material which has not been annealed. Sometimes they

are in magnitude nearly equal to the elastic limit, and are usually

from 1.000 to 5,000 pounds per square inch.

Briefly, we can explain the effects of fatigue by saying that the

particles of steel kept in movement tend to accommodate them-

selves to paths which lie in the line of their least resistance to

motion ; these paths sometimes become planes, so that when
fracture occurs through stock, inertia may assist in cleaving by

aid of these planes. They, however, need not be planes of weak-
ness, for a slow pull may stretch the particles, just as iron filings

hang from a magnet by their own polarity, and cause a fibrous

appearance. A crystalline surface of fracture does not always

exist in fatigued steel, even when broken by shock, for we must
remember that many of the failures attributed to fatigue pure

and simple are due more immediately to some local imperfection,

some condition of abnormal stress or local segregation, some local

incipient deformation caused by careless handling, or other cause

which is no fault of the material itself, but rather of its con-

dition. Given a normal steel, free from mechanical imperfec-

tions, we can calculate with much certainty the amount of work
it will withstand, for such material will transmit and resist stress

equally in all directions while it remains elastic. From this we
conclude that as far as fatigue is concerned, elasticity is the

principal consideration.

It is not supposed that members shall be subject to a permanent
set in ordinary service; therefore the work of fatigue lies within

the limits of resistance usually termed elastic. The trouble lies

in the determination of the elastic limits, as we have noted before,

for as they are reported almost invariably too high, it follows

that the allowable working stress will be placed too high and the

material will break from cumulating sets long before it is ex-

pected to do so.

Prevention or removal of fatigue will necessarily depend largely

on the mechanical condition of the metal. In general, we may
recommend annealing before using to remove the effects of

fatigue or to remove internal stresses. Strength may be obtained

by heating to a salmon color, 1,500 to 1,600 degrees Fahr.,

quenching in oil and then annealing at a full red heat, or about

1,100 degrees Fahr. Rolled or cast sections should be designed so

as to avoid large masses of section adjacent to their webs or parts

that will cool more quickly and thus cause initial internal stress.

It is probable that all steels will ultimately fail by fatigue, no

matter what the unit stress, but experiment tells us that stresses

below the limit of proportionality are very much less destructive.

A French Engineer on American Locomotive Practice.

The papers by Prof. W. F. M. Goss, of Purdue University, en-

titled "Notes on the Performance of the Purdue Locomotive,

Schenectady," read before the Western Railway Club in May,

1896, and "Effect of High Rates of Combustion on the Efficiency

of Locomotive Boilers," read before the New York Railroad Club

in September, 1896,* have attracted considerable attention abroad,

and in reprinting the papers the Revue Generate des Chemins de

Fer publishes introductory comments upon them by M. Solomon,

Chief Engineer of Motive Power and Rolling Stock of the Eastern

Railway of France, from which the following abstract has been

translated:

It is only very lately that American engineers have paid any
attention to the study of the coal consumption in locomotives
and to the possibility and opportunity of practising economy in

that line of expense which they estimate to equal 30.7 per cent,

of the total cost of traction. If they have so long delayed study-
ing that important question, they are, at least, doing it now with
that activity peculiar to their race. The engineering societies of

America as well as the technical press are discussing warmly the

propriety of keeping records of the amount of fuel consumed by
locomotives ; of adopting schemes which will serve as an incen-

tive to economy among railroad employees; and of studying
composition of fuels and the processes of combustion, etc., im-
portant questions which have been solved in Frauce a lone time

ago. If the superintendents of motive power of the United
States are, like their colleagues of the permanent way and track
departments, moved by the necessity of reducing the excessive

expenses in the working of their railway systems, they have,

moreover, technical motives which prompt them to search and to

determine the various causes which give rise to the excessive coal

consumption in their locomotives.

The weight and velocity of trains have increased with the devel-

opment of traffic, but the motive power has not been improved in

proportion. The weight of a passenger train reaches 500 tons; that

of a freight train 1,000 tons and sometimes more. The necessity

of causing locomotives provided with wheels of small diameter (48

inches for freight train locomotives and from 60 inches to 68 inches

for passenger train locomotives) of the old American type to run at

increased speeds has resulted not only in damaging the track and
breaking rails by the action of the counterbalance, but also in

causing a startling increase in coal consumption.
Thirty years ago the typical locomotive of the United States

weighed about 27 tons, and its boiler was provided with a grate

area of 15 square feet and an area of heating surface of 800

square feet. In the locomotive of recent make, the weight, the

grate area and the heating surface are twice as great and they

are required to produce four times more steam, because the trains

have been doubled in weight and their speed has been increased

at least 50 per cent. In short, the new locomotives must make
twice as much steam per unit of heating surface and of grate area

as the old ones. In heavy services, thanks to a strong draft

which equals 12 and sometimes 16 inches, the coal consumption
reaches and sometimes surpasses 190 pounds p<>r square foot of

grate area, a result which can be obtained only by the help of a

strong blast action.

Having practically reccgnized that, in an overworked engine,

the coal consumption increases much more rapidly than the

energy which is made available for moving the train; that a con-

siderable loss results from the insufficiency of the heating surface

• For abstract of the latter paper see October, 1896, isBue of American
Engineer, Car Builder and Railroad Journal, page 254.
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and grate area, it is evident that the American engineers have
tried to account for this loss and to trace it to its various sources.

They have endeavored particularly to determine the influence of

small diameters of the wheels which necessitates an excessive

speed of rotation, and also the influence of the small grate area

and the limited amount of heating surfaces. In order to study
these questions. Professor Goss has availed himself of the equip-

ment of Purdue University. He has summed up the results of

his researches into two papers r?ad before railway clubs, the first

one before the Western Railway Club in May. the second before

the New York Railroad Club in September, 1896. On account of

their importance, these papers have been reproduced, discussed

and praised by the American technical press; this also led us co

give their translation to the Revue Generate des Chemins de Fer.

Professor Goss by means of his experimental enclosed plant has
been able to maintain the working of the engine under condi-
tions which remain practically constant during several consecu-
tive hours, causing to vary only the elements of which he was
searching the influence. This would have been almost impossi-

ble to realize in experiments in ordinary service, which are

continually disturbed by atmospheric variations and configuratio
of the track.

In the paper of the first date Professor Goss studies the influ-
ences of rate of rotation on the efficiency of the locomotive as a
motor. We regret that he has not given all of the conditions of
the distributing; arrangement, the angular advance, length of ec-
centric rod. return levers, etc., the absolute value of compression
and of draft. We equally regret that Professor Goss has not
tried to determine the ratio of diminution of work indicated on
respective pistons caused by the increase of back pressure. Not-
withstanding these omissions, Professor Goss' paper constitutes
an extremely interesting contribution.
The second paper treats of the effects of high rates of combus-

tion on the performance of locomotive boilers. It is more limited
and at the same time more complete. In this paper Professor
Goss gives no results relative to rates of combustion under 65
pounds per square foot of grate area per hour. This has been
criticised by his countrymen, and is much to be regretted by
European engineers whose locomotives rarely burn more than 65
pounds of coal per square foot of grate area per hour.

It s»ioh
-
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In previous experiments not given in this paper Professor Goss
has determined the decrease of vaporization per pound of coal,

when the rate of combustion had been raised, every part of grate

surface being utilized. We believe that the loss of vaporization

must be attributed to the insufficiency of heating surface. In
these experiments Professor Goss has used large soft coal, gaseous
and flaming, very inferior for vaporization to the soft coal of

Cardiff and Charleroi, and even to the fiue soft coal of Lens and
Courriere (Pas de Calais). We must not lose sight of this inferior-

ity in comparing the results brought forth by Professor Goss
with those of the many experiments made last year in France
and England.

Boilers for Battleships Nos. 7, 8 and 9.

Of all the matters pertaining to improvement in steam practice

the most interesting at this time are the designs of boilers. The

boilers under consideration are not widely different from those

used in some of the earlier ships, but they are probably to be con-

sidered as the design which the Navy Department will use whenever

possible as a standard. These boilers are to be placed athwartships

in the vessel-:, which is a departure in the practice of the depart-

ment, and the curved form given to the ends greatly facilitates

the disposition of the up-takes without causing them to occupy

room which is greatly needed at this part of the ship. As shown
in the accompanying engraving, the ends are curved to a radius

of 3 feet 4 inches. Another advantage of the curving lies in the

ease with which the tops of the boilers may be stayed. There are

four 39-inch corrugated furnaces in each boiler, each being con-

nected to the combustion chamber at the rear. There are two

combustion chambers for each boiler, so arranged that one will

be used for each wing. They are of ^j-inch plates, except

the tube sheets, which are f inch thick at the com-

bustion chamber ends of the tubes. The top plates of

these chambers are stayed, as shown, by girders, the dimensions

of which are given in the detail drawing. The staybolts for

these sheets are 1J^ inch in diameter, with nuts on both ends.

The tubes are of irun and %\ inches outside diameter, and there

are 543 for each boiler, the distance between tube plates being

6 feet 6^ inches. The stay tubes are of No. 6 B. W. G. in thick-

ness, and are reinforced at both ends to a diameter of 2f inches.

There are 154 of these tubes in each boiler. They are swelled to

2| inches in diameter at the front ends, as shown in the detail

view. The threads are parallel at the combustion chamber ends,

the threads at the front ends being tapered to fit the tube sheets.

The front joints are screwed tight and the back ends are made
tight by expanding and heading. The back ends are protected

by cast-iron ferrules of 1| inches internal diameter. The hori-

zontal tube spacing is 3f inches, and the vertical spacing is 3}

inches. The holes in the combustion chamber for the screw

stays are drilled and tapped with the plates in place. The screw

stays are screwed into both plates and are fitted with nuts on

both ends, tbe nuts being set upon beveled washers, where the

stays do not come square with the sheets. The upper longi-

tudinal stays are riveted over the nuts when the nuts are screwed

home, The staying of the bottom plates of the combustion cham-
bers is.in the form of 3 by 3 by ^-inch angles.

The boiler material is open-hearth steel, and the usual tests of

the department are specified. The sheila are composed of one

course of four l,7,.-inch plates. The heads are flanged outwardly

at the furnaces and inwardly at the circumference. The staying

of the heads consists in the use of stiffening angles and doubling

plates. The outside diameter of the boiler is 15 feet 8 inches, and
each has a grate surface of 85.6 square feet, and a heating sur-

face of 2,650.65 square feet, which is a ratio of 30.96 to 1 between
the heating and grate areas. There are eight boilers of the single

ended type for main steam purposes. The working pressure is

180 pounds per square inch. The drawing shows the dimensions

of one of the riveted joints of the boilers and the strengths of the

different joints with reference to the strength of the solid plate

and of the rivets may be seen from the following table, in which
the reference letters indicate the locations of the joints in the

boiler, the corresponding letters being placed upon the joints

shown in the visws of the boiler in the illustration.

, Strength of Joint. ^

Per cent, of Per cent, of
plate. rivets.

A 83.58 84.68

B 69.12 71.83

C 62.06 62.70

D 76.25 78.5

E 68.08 52.98

F..i 68.52 13.80

The longitudinal joints of the shell are butted with 1^-inch

covering strips outside and inside, and are treble riveted. The

joints of the heads with the shell are double riveted, except in

the case of the upper curved plates, which are treble riveted.

The furnace and combustion chamber joints are single riveted.

All rivets are of steel and all rivet holes were required to be

drilled with the sheets in place, and the rivets all to be driven by

hydraulic power w here possible. Where hydraulic riveting could

not be used the rivet holes wero required to be coned and conical

rivets used.

The grate bars are of cast iron and the bars at the sides of the

furnaces are made to fit the corrugations. The tubes of the boilers

are arranged in vertical rows, and circulating plates are provided

at each side of each nest of tubes. These are of J-inch steel made

in sections so as to be easily taken out through the manholes.

They are supported by the stay tubes. For convenience the chief

dimensions of the main boilers are given in the following table :

Dimensions.

Length of are bars
Area of Are grate
External diameter of tubes
Length of tubes between plates...

Numberof tubes
Surface of tubes

'* " furnaces
" " combustion chambers.

Total heating surface
H.S.-+-U. A
Pressu re per sq uare i nch
Steam space, cubic feet
Combustion chambers, cubic feet.

6 ft. 7 in.

85.6 sq. ft.

2Hin.
6 ft. 6TV in.

512
2,307.65 sq. ft.

155 sq. ft.

188 sq. ft.

2,650.65 sq. ft.

30.96 : 1

180 lbs.

358
197

Eight boilers.

6 ft. 7 in.

681.8 sq. ft.

2H. in.

6 ft. 6,'b In,

1,336
18,461.2 sq, ft.

1,240 sq. ft.

1,£04 sq. ft.

21,205.2 sq. ft.

30.96: 1

180 lbs.

2.864
1,576

The engines to be supplied with steam are in duplicate, driving

twin screws, and indicate 10,000 horse power with cylinders 33|,

51 and 78 inches in diameter with 48 inches stroke.

These battleships are being built by the Union Iron Works, the

Newport News Shipbuilding and Dry Dock Company and the

Cramps, each concern building one ship. These boilers were de-

signed by the Bureau of Steam Engineering for these ships, but

it is understood that a slight modification is permitted in the ship

which the Cramps are building.

Break-in-Twos and Air Brakes.

Since the subject of break-in-twos in trains between cars equipped

with M. C. B. couplers was so spiritedly discussed at the 1896 con-

vention of the Master Car Builders' Association, many members

have been thoughtfully considering the matter with a view of re-

ducing such numbers of cases of this form of accident as was

reported by Mr. Waitt in that discussion. It will be remembered

that Mr. Waitt stated that in the first five months of 1896 he had

records showing 467 cases of break-in-twos in trains either in the

yards or on the road. This was thought to be a large number, but

the fact was developed that it was not an unusual record, many
other roads having had somewhat the same experience. Mr. G. W.
Rhodes has put some of the results of his attention to this matter

into a paper entitled "Air Brakes, why Important to Maintain

Them," recently read before the St. Louis Railway Club, in which

he treats of the influence of the air brakes in this trouble and says .

Now that air brakes are being so generally applied to freight cars

and will soon be required by law, railroad men cannot be too par-

ticular ia providing proper facilities for inspecting and maintain-

ing them. When a railroad has one-third of its freight cars equipped,

we believe the proper maintenance of such brakes is more impor-
tant than buying new brakes for the remaining two-thirds of the

equipment. If our air brakes are not up to the M. C. B. standard, or,

are not maintained so that they will work in accordance with that
standard, constant trouble on the road through break-in-twos and
derailments will result. Already the growing frequency of break-

in-twos in freight train service is attracting the attention of oper-

ating officers: the principal offender, named, but not convicted so

far, appears to be the M. C. B. coupler. We believe neglected air

brakes are as much to blams. A spirited discussion on the subject

of break-in-twos in freight train service will be found on pages 68

to 77 of the 1896 M. C. B. Annual Report. At the brake tests in

1886 and 1887 there were many break-in-twos, but no one thought
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of blaming the couplers. The shocks produced by the tardiness of

the brakes was what was blamed. Here, then, is a fine opportunity

for co-operation between the operating officer and the shop man.

Let each operating officer insist that his trainmen shall apply the

M. C. B. airbrake defect card, one on each side of every car that

passes over his division with the air brakes out of order. These cards

will at once become a tell-tale as to the condition of the air

brakes. I have here a number of cards that have been removed
from cars after the repairs have been made. Their usefulness is so

apparent they need no description, and yet I know of important
trunk lines that do not use them. They are fully described on page

496 of the 1896 M. C. B. Annual Report in the list of recommended
practices. . . .

Let the operating officer at once see what provision is made for

the care of air brakes on his division. If any of the yards and shops

are not suitably provided for testing and repariug brakes, I feel sure

that the cost and delays incident to break-in twos will so over-

shadow the expense of appliances for properly caring for the brakes

that there is no operating otHcer but will co-operate with the shop
officer in the heartiest way until the desired appliances are secured.

In conclusion, the principal reason why air-brakes should be main-

tained is to avoid the disastrous break-in-twos and shocks experi-

enced during the Burlington brake trials, and which now seem to

be slowly creeping into everyday freight service. As a remedy we
offer the following recommendations

:

First—See that freight air brakes meet the M. C. B. standard re-

quirements. _.,..,
Second—See that railroad shops and yards have facilities for

maintaining brakes.
.

Third—Encourage trainmen to use the M. C. B. air brake defect

card.
Fourth -Maintain a force sufficient to keep air brakes in proper

order.

It is believed that with these precautions carried out, break-in-

twos with their attending delays and expenses will disappear as

quickly as they did at Burlington 10 years ago, when, on account
of tardiness of application, tests of power brakes of all kinds were
abandoned, excepting such as had their brake valves actuated by
electricity, which has since been supplanted by quick action brakes.

An Articulated Crosshead.

The design of an articulated, locomotive crosshead which is

being experimented with on the Norfolk & Western Railway is

shown in the accompanying engraving, which was prepared from

a drawing received through the courtesy of Mr. R. H. Soule,

plates are bored to receive a forged steel head which forms the

piston rod fit and also provides the bearing for the wrist pin.

This head is free to move about the pin and is pivoted in the holes

in the side plates and herein consists the articulation. This

design was made with a view of preventing the breaking of piston

rods close to the crosshead fit owing to the transverse strain of

the overhanging weight of the piston on the end of the rod when
the crosshead is a neat fit in the guides. This method of con-

struction al ows the piston rod connection to adjust itself so as to

relieve the rod itself of transverse strain. The crosshead is giving

satisfaction and appears to fulfill the expectations of the designer.

The dimensions of the bearing surfaces are given in the en-

graving. While no great effort appears to have been made to

secure lightness the construction admits of keeping the weight

down to satisfactory figures.

What Engineers Lack.

In a paper read before the Boston Society of Civil Engineers

Prof. George F. Swain treated of the present status of the

engineer, and the following paragraphs are selected as being

specially worthy of consideration :

To my mind, the principal defect among engineers to-day is a lack

of breadth and culture. Engineering, in its highest sense, is no

doubt a learned profession, but it is too apt to be a narrow one. In

many of its branches it should, if properly practised, require as

great learning and as firm a ma9tery of scientific principles as any

other profession. But there is, to my mind, no doubt that the

engineer does not occupy as high a position in modern life as do

members of the profes9ons of law, medicine or theology, and I

believe it is mainly on account of this defect. The engineer is too

often looked upon as a skilled artisan, as one who works with ac-

tual materials, but without the aid of art, and sometimes without

the aid of science. There, are, of course, many exceptions, but I

believe that engineers to-day have, as a rule, less breadth of educa-

tion and sympathy, are narrower and less cultured than members

An Articulated Crosshead-Norfolk and Western Railway.

Superintendent of Motive Power of that road. The general ar-

rangement of the parts of the crosshead may be seen in the illus-

tration. The shoes or slippers are separate castings of malleable

iron connected by two f by 8 by 12J inch steel plates. These

of these other professions. How many engineers are well acquainted

with literature or history, art or music? I repeat, there are excep-

tions, but they only prove the rule. Engineers associate too exclu-

sively with men of their own profession and not enough with lead-

ing men of other callings. This will be noticed if you examine the
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list of members of any important club. I have one in mind in this

city, composed of scientific and literary men and artists, in which,

out of a total number of 496, only 11 are engineers, while over 80 are

doctors and as many are lawyers. In another prominent club in

this city, which has a membership of 550, only eight are engineers.

In the Institute of Technology, with 1,196 students, 80 are college

graduates, or 6.7 per cent. In the Harvard Medical School, of 454

students, 163 are college graduates, or 36 per cent. In the Harvard
Law School, of 404 students, 305 are college graduates, or 75 per

cent. These figures lend additional proof to the statements made
above.

From an experience of many years in teaching, I can testify to the

difficulty of making students in engineering schools appreciate the

importance of any studies not purely technical in character. Filled

with the enthusiasm for the profession that they are about to

enter, they wish to devote themselves entirely to it, and it is only

after they have neglected the opportunity to broaden themselves
that they realize the loss, if, indeed, they realize it at all. And let

me also express myconviction that any young man who has in him
the elements of success will be a better and broader engineer, as

well as a better citizen, 10 or 20 years after graduating, for having
devoted some considerable time during his school days to general
literary or economic studies. Parents who are not engiueers gen-
erally, I think, desire to have their sons receive a broad training,

and they are unable, of course, to appreciate the detail of the

various courses presented in technical schools. If their son gets a
course in stereotomy, they do not know or care whether it includes

a very large amount of time devoted to the skew arch or not.

Practising engineers, however, and students who do not know
what they ought to have, but wish to devjte themselves purely

to engineering, and take no interest in anything else,

are, I believe, almost always attracted by the large

amount of time given in a purely technical course to the
details of professional practice, and our schools are striving among
themselves to see which can carry its undergraduate technical in-

struction to the highest point, no matter how narrow maybe the
graduate turned out. I am not arguing that a technical school

should not endeavor to carry its Instruction to the highest point,

but I insist that the proper place for many advanced technical

studies is not in the regular undergraduate course, but in a post-

graduate course. Every student who graduates from a technical

school should, in my opinion, have had a fair amount of training in

general studies. Students who desire to pursue advanced techni-

cal courses, or college graduates coming to such a school, who
have already completed the general studies, should find post-

graduate courses ready for them.
I do not wish to be understood as definitely advising a young man

who wishes to become an engineer to take a college course before

going to a technical school. I simply wish to insist that he should
in some way gain a breadth of training outside of his technical stud-
ios. One way is to take a college course first; another is to go to a
technical school where the course is broad, and where, if he has the
time, he may spend five or more years, instead of the usual four.

To discuss the relative advantages of these two plans would lead

me too far, and is not necessary in the present connection.

The Transmission of Power by Compressed Air.

There have been from time to time a number of papers presented
to the Engineers' Society of Pennsylvania giving estimates of the
cost of transmitting power in Pittsburgh by electricity, water, gas,
etc. At the April, 1897, meeting Mr. Richard Hirsch read a paper
on transmission of power by compressed air in which he gave the
estimated cost of power furnished by a plant capable of transmit-
ting 1.10U indicated horse-power. The first cost of the plant was
placed at $275,000, including mains, etc., and the total annual cost
of operation given as f60,000. For a total of 4,452,000 horse-power
hours per annum the cost per horsepower per year of 3,000 hours i3

$40.50. To compare this cost with the cost by other means the
author extracts the following from the past proceedings of the
society:

Amount per horse-power per annum paid to the city of Pittsburgh
for operating hydraulic elevatora (about ) $700.00

Cost of power per horse-power per annum in a large store haviDg its
own plant, 15-hour service 128.J4

Cost in same plant correoted for 10-hour service 89.92
Estimated cost per horse-power per annum at which power could be
furnished by a proposed hydraulic power company, with no allow-
ance made in operating expenses, for taxes or deterioration of
plant 77.70

Cost in same plant corrected for above omissions 100 20
Estimated cost per horse-power per annum at which power could
be furnirthed by an electric power company capable "f delivering
20,000 horse-power 50.00

The efficiency of the compressed air system from the steam cylin-
ders of the compressors to the brake horse-power of the motors is

given as over 50 per cent, the air not being re-heated.

Electric Lighting of Cars from the Axles.

The advantages possessed by the electric light for the purpose of

illuminating railroad cars have led to numerous experiments in

the effort to secure a satisfactory system which should be cheap in

cost of installation, operation and maintenance and yet be satisfac-

tory and reliable in other respects. The American Railway Elec-

tric Light Company has for about three years been experimenting
in the direction of obtaining light from a dynamo driven by the

axle of the car and the apparatus is now complete and ready for

the market, having entirely passed the experimental stage. The
most important feature of the combination is that it is automatic
and the design was so made as to render the danger of accident

to a derangement of the apparatus very remote. The only attention

which the apparatus now in use is receiving is for the car attend-

ants to turn on the lights when they are wanted. On May 6 a

Pullman parlor car eqipped with the system was exhibited with

pleasing results on the Pennsylvania Railroad. The car is now in

regular service on that road between Washington and Atlantic

City and between Jersey City and Philadelphia and it has now
made upward of 4,000 miles. The car is in charge of the porters,

who give the lighting equipment all of the attention which it re-

ceives so that there is no expense for attention to the apparatus.

No belts are used to drive the dynamo, and the connection

between the armature shaft and the car axle Is positive, being

made by spur gearing. The inside axle of one of the six-wheel

trucks carries a split sleeve, to which the driving gear is secured,

and upon which the bearing of one end of the dynamo is provided.

The other end is hung by a spring connection to a stirrup hung

from the truck transom. The dynamo and driving gear are

entirely inclosed in a dust and water proof casing, and to guard

the machine from shocks its bearing upon the axle as well as from

the trucks is cushioned by a spring. In this way the uncushioned

weight upon the wheels is not increased. The compactness of the

design is worthy of note in passing. There is none too much space

about a six-wheel truck, yet this machine is easily accommodated.

The use of the sleeve already mentioned renders it unnecessary to

alter the axles, and in fact no change iu the truck was required

for the reception of the apparatus. In the method of hanging the

dynamo, employing a hinged connection near the stirrup end, pro-

vision is made for the vertical oscillations of the truck* with

reference to the axle. The gear upon the axle meshes directly

with the pinion upon the dynamo shaft with a ratio of three to one,

and the gears are cut of steel, and they run in oil. Oil discs are pro-

vided to secure a circulation of the lubricant for the armature shaft

and the openings in the casing at the sleeve are protected by dust

guards. About 2% horse-power will run the dynamo for supplying

28 lamps for a sleeping or parlor car.

The dynamo is shunt wound and is arranged to charge a set of 32

cells of Syracuse storage battery as well as to furnish current direct

to the lights while running. The battery has a capacity of 250 am-

pere hours. The dynamo current is ingeniously controlled by an

automatic regulator in the form of a solenoid and rheostat wired to

the shunt field of the dynamo, the strength of whose current it

controls. In addition to this instrument and operating with it is

an automatic switch which is placed in a cupboard in the car. The

armature of this switch is an electro-magnet mounted at its center

and wired across the terminals of the dynamo. This armature op-

erates in connection with fixed coils which together with the regu-

lating solenoid already spoken of, are in the main dynamo circuit.

The office of these controlling devices is to connect the dynamo to

the batteries and to the lamps whenever a certain speed of about
20 miles per hour is reached. An important feature of the regula-

tion is that the charging current is made to correspond with the

load or the number of lamps in use so that there is no danger of

overcharging. The charging current is weakened as the number of

lamps in use diminishes. This is one of the most ingenious parts of

the apparatus and one which contributes largely to its success.

Sixty-volt lamps are used. The batteries are reported to be doing

satisfactory work and they are guaranteed upon 10 per cent, de-

preciation per annum. Another automatic feature in the equip-

ment is an attachment whereby the polarity of the circuit is not
changed by a reversal of the direction of motion of the car. There
are two sets of brushes, onlv one being in contact with the com-
mutator at a time, and the brushes are changed automatically ac-

cording to the direction of motion of the car axle. The regulation

of its circuits by the automatic switches is satisfactory and the

operation of the apparatus warrants the statement that it is be-

yond the stage of experiment and is a practical success. The ad-

vantages of asuccessful system of thiskind need not be enumerated.
Its first cost may be low and the attendance is not worthy of con-

sideration. The maintenance will doubtless be a moderate charge,

as the design and construction have been well executed. The ad-

dress of the manufacturers is 14 Stone street. New York. Mr.
Wilbur Huntington is President and General Manager of the com-
pany, and Mr. J. L. Watson is its Secretary.



202 AMERICAN ENGINEER, CAR BUILDER

(Established 1832.)

Car builder^? Railroad Journal
,

28th Year. 66th Year.

PUBLISHED MONTHLY

R. M. VAN ARSDALE,
MORSE BUILDING NEW YORK

<;. M. BA8FORD, Editor.

JUNE, 1897.

Subscription.—82.00 a year tor the United States and Canada; 42.60 a
year to Foreign Countries embraced in the UniversalPostal Union.

Subscriptions for this paper will be received and copies kept for sale by
the Post Office News Co., 217 Dearborn Street, Chicago, HI.

EDITORIAL ANNOUNCEMENTS.

Advertisements.—Nothing will be inserted in this journal for
pay, except in THE ADVERTISING PAGES. The reading pages will
contain only such matter as we consider] of interest to our
readers.

Special Notice.— As the American Engineer, Car Builder
and Railroad Journal is printed and ready for mailing on
the last day of the month, correspondence, advertisements, etc.,

intended for insertion must be received not later than the 25th
day of each month.

the matter of the responsibility of a road handling a car as an in-

termediate line between one having made wrong repairs and the

line owning the car was considered. The decision held that the

intermediate road should be held responsible unles6 a card had
been procured from the delivering road and this, if we correctly

estimate the effect of the ruling, puts the inspection of cars with

regard to repairs exactly upon the old basis of inspection for pro-

tection. Of course, when repairs are made to a car a repair card

should be attached , and this 6hould be accompanied by a defect card

if the repairs are known to be wrong. If there is no other way to

secure honesty in interchange, perhaps a return to the old methods
is necessary. Sticklers for little things among cars inspectors

can easily maue trouble and delay by this inspection for wrong
repairs, and much trouble rniy result from it. It would appear to

be more in accordance with the spirit of the new interchange to

make the owner responsible for wrong repairs which are not

carded. Car owners will be the gainers in the end if cards are

honestly used, and it is difficult to believe that they will be dis-

honestly omitted.

Contributions.—Articles relating to railway rolling stock con-
st ruction and management and kindred topics, by those who
are practically acquainted with these subjects, are specially
desired. Also early notices of official changes, and additions of
new equipment for the road or the shop, by purchase or construc-
tion.

To Subscribers.—The American Engineer, Car Builder and
Railroad Journal is mailed regularly to every subscriber
each month. Any subscriber who fails to receive his paper ought
at once to notify the postmaster at the office of delivery, and in
case the paper is not then obtained this office should be notified,
so that the missing paper may be supplied. When a sub-
scriber changes his address he ought to notify this office at
once, so that the paper may be sent to the proper destination.

The paper may be obtained and subscriptions for it sent to the
following agencies: Chicago, Post Office Navs Co., 217 Dearborn
Street. London, Eng., Sampson Low, Marston & Co., Limited
St. Dunstan's House, Fetter Lane. E. C.

Much is expected this year from the short noon-hour discus-

sions at the conventions, which were such a valuable feature last

year. The whole success of the plan depends upon the selection

of subjects, and if the committee having this in charge can bring

up those topics concerning which the members converse upon tbe
hotel piazzas between the sessions they will succeed. There is

much interchange of information that is ordinarily carried out in

conversations which ought to be had in the regular sessions. In
conducting the discussions it is most desirable that the time limit

should be fixed beforehand and let it be short. The best talk last

year was had within the time limit originally set, and the desired

sharpness as well as the practical, live character of the remarks
will be best obtained by a rule to the effect that the ten-minute pro-

vision will not be amended by adding time, should the talk prove
interesting. Preparation in advance contributes greatly to this

part of the programme, and if but two or three miDutes can be
taken by each speaker the remarks will be put into shape before-

hand.

Comfort should come to those who feel that Americans are far

behind Europeans in locomotive practice from the admission

recently made by a leading English engineering journal to the

effect that after giving due allowance for the enthusiasm in the

stories of inventors, " Enough remains to deserve consideration,

and to raise the question whether we have not, after all, some-

thing to learn from our professional brethren at the other side of

the Atlantic." It is manifestly unwise to ignore or underrate the

experience of others, and those engineers who are most progres-

sive in the employment of good devices are close watchers of the

practice of foreigners as well as that of their own countrymen.

It is surprising to see the comments of the contemporary already

referred to with regard to balanced valves employed upon
American locomotives. Attention was cilled several months ago

in these columns to the conclusion reached by our contemporary

to the effect that it might be wise for Englishmen to employ
balancing in consideration of the larger valves which are coming
into use, and in concluding a description of a balanced valve

recently tried in France, which by the way is of a type which has

long been in use in this country, the following appears

:

" The whole value of the system lies in the tightness of the joints,

which have to be made and preserved with the greatest care.

Experience, however, has shown that the difficulties in this direc-

tion are not so great as they appear, and the fact that this form

of valve is gaining popularity in both America and France seems

to prove that it must possess advantages that counterbalance the

evident objections to it." The strange part of the case is that

5,945 locomotives have been fitted in this country with practically

the same valve as was described, and that the fact should not be

known across the water. We should see to it that we are rot

equally uninformed as to good foreign practice. It is altogether

likely that many of the troubles which are being experienced here

with regard to locomotive working may have been met and solved

by our neighbors, and while American practice is unique in many
ways, requiring special treatment of various problems, there is

undoubtedly much to be learned from expeiience abroad. Techni-

cal journals are doing their part in rendering the necessary infor-

mation accessible.

One of the chief questions to be taken up in connection with
the subject of interchange at the Master Car Builder's convention
this year is the matter of the use of wrong material in repairing

foreign cars. The whole foundation of the new interchange is in-

volved in a recent decision of the arbitration committee in which

The publication of the statement that Purdue University i6 to

have a new experimental locomotive to replace the one which for

six years has done service in its laboratory will be pleasing to all

who are familiar with the work which has been done upon this

plant. The new locomotive is to be so designed and equipped as

to make it possible to obtain figures showing the results of changes

in operation, the effects of which have up to this time been

guessed at, but not known. The new locomotive will have " ad-

justable" cylinders; it may be run as a compound or as a simple

engine ; the steam pressure may be as high as 250 pounds, and, as

far as it will be practicable to do so, the parts are arranged so as

to compare various methods of operation and adjustment. While

European engineers are making comparisons and forming con-
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elusions concerning the working of locomotives based upin road

testa, it is a source of great satisfaction and pride that we are

enabled, by the stationary locomotive testing plant, to make com-
parisons and form conclusions which may be as reliable as if

made upon stationary engines. And prior to the installation of

the Purdue plant locomotive men were all working under such

disadvantages as to practically discredit all of the numerical

results obtained from tegts. It is a pleasure to pay this

tribute to the work done on this plant and to direct attention to

the fact that much of the most reliable data ever taken from the

locomotive were obtained upon it. The new equipment is timely.

The questions concerning economy in locomotive operation were

never so urgent as they are now, and much is expected from the

new installation. It is entirely unnecessary to enumerate the new
work which it will find to do. The mere mention of the pro-

visions for changing the cylinders and the wide possible range in

steam pressures suggests the importance of the subjects which

will be taken up and the high and valuable character of the data

already taken at Purdue is guarantee for the new work. The de-

votion of so much energy to locomotive subjects, than which

there are none more important in transportation at this time,

should earn the commendation of all railroad men to the Uni-

versity and to President Smart and Professor Goss. The school

is to be congratulated, but not more than are the railroads, and

one of the incidental features of the new work which will be

greatly appreciated is the fact that the results of the tests are to

be published by the University.

THE CONVENTIONS.

The appearance of green leaves on the trees and strawberries

on our tables indicates the approach of the two conventions of

the Railway Master Mechanics and Master Car Builders' Associa-

tion, which have held their meetings annually during the past

thirty years. Some of those who have grown gray in the service

can recall many pleasant recollections which are associated with

these reunions, and remember the hopefulness and the enthusiasm

with which they took part in the proceedings in earlier days,

when it seemed so much easier to effect reforms and put things

right than it does now. The difficulties of doing this have in-

clined some to adopt the Chinese proverb which says that " a

wise man adapts himself to circumstances, as water shapes itself

to the vessel that contains it," and in the contemplation of reform

to ejaculate cui bono? (what is the good?) and then let things

alone. The two associations whose meetings will soon be held

are, however, based on a conviction which is diametrically

opposite to that kind of pessimistic feeling. The objects of these

organizations are specifically set forth in their constitutions, and

may briefly be summed up as the evolution of knowledge

concerning the rolling-stock of railroads by the deliberation of

its members. " Deliberation," the dictionary says, is " the care-

ful consideration, and examination of the reasons for and against

a measure ;" and the constitutions of the two associations provide

that such consideration shall be " by discussions in common, the

exchange of information, and investigations and reports of the

experience of its members." Dr. Johnson said: " Experience is

the great test of truth, and is perpetually contradicting the

theories of men." Although it is not specifically stated as one of

the "objects" of these associations, in reality, just what Dr.

Johnson indicated is done at every one of them; that is theories

are submitted to the test of the experience of the members, and
it need hardly be said that the theories often get the worst of it

when they are subject to such trial.

In the organization of these associations it has been assumed
that the members according to their natural abilities, antece-

dents, observations and the influences to which they have been

subjected have, to a certain extent, apprehended more or less

tiuth, and acquired valuable knowledge relating to their occu-

pations. Such experience and knowledge is dispersed among
the individuals who comprise these organizations, but is un-

equally diffused among them on account of the infinitely varied

causes which influence their intellectual development and knowl-

edge. In view of the purpose of these associations, which is the

advancement of knowledge concerning rolling-stock, the prob-

lem evidently is to collect from the aggregate membership the

most valuable knowledge of which they are possessed in the

order of its value. The associations are not mere arithmeti-

cal machines—as some members seem to regard them—em-
ployed to collect and count individual opinions, but their

function should be, that of assaying, as it were, the knowl-

edge, experince and ideas of those who come to the meetings

and of differentiating that which has much from that which

has little value. The problem is to extract from the mem-
bers and others the most useful knowledge of which each

one is possessed, yvery member who comes there has had a life-

time of experience and training. The natural endowments
and faculties of no two of them are alike, the education of each

has been different from that of all the others, and their exper-

ience has been of infinite variety. If it were possible to get

photographs of the contents of the minds of all these people, it

would form a mental panorama of surpassing interest and value.

All that is usually done at the meetings is to obtain slight frag-

ments or sparks of information which are evolved by the attri-

tion of discussion.

The system which has been adopted for the elucidation of the

subjects for consideration is well known to most of the readers

of this journal. At each meeting a committee is appointed to

select topics for investigation and to be reported on at the suc-

ceeding meeting. Special committees are then appointed to take

up each of these and make reports thereon. The usual practice

is that each committee prepares a circular of inquiry containing

a series of questions intended to elicit the information which the

committee wants. These circulars are sent to all the members,

who are expected to reply to them, but like many other expecta-

tions".these are only partially fulfilled and usually only a small frac-

tion of the members answer the questions propounded and often

the answers give very little assistance to the committees in prepar-

ing their reports. In such cases they are either thrown upon their

own resources, or, if a report is made up from the replies re-

ceived, it assumes the character of the well-known composition

which the schoolboy was compelled to prepare on the seasons, and

who wrote that " there are four of them—spring, summer, au-

tumn and winter. Some loves spring best, some summer, some

autumn and others winter ; but as for me, Give me Liberty or

give me Death." To show that this is not an unfair parody of

some of the reports, the following may be quoted. After giving

a copy of their circular of inquiry, a committee appointed by the

Master Mechanics' Association (to report on a subject which will

not be named), said :
" To this circular we received thirteen an-

swers, the substance of which was the following :
" (The " sub-

stance" of the replies was then given, and the following was the

conclusion of the report :)

" We deem this subject of much importance, and regret that

circumstances over which we had no control prevented us from

giving it the time and consideration it deserves." Now it is be-

lieved that the committee who made this unsatisfactory report

could have been subjected to the proper kind of mental pressure

that it would have been found that in reality they did know a

great deal more about the subject submitted to their consideration

than their report indicated, and that their real lack was in a

capacity for elucidation or expression. Herbert Spencer it was

who said that " good exposition implies much constructive

imagination, and of that, as displayed in the sphere of exposition,

men at large seem to be almost devoid." This is strikingly true of

some of the members of the two associations whose proceedings

are being discussed. The great majority of them have been

trained to do things aud not to talk abuut and explain them, and,

as has been said before, many of them would at any time

rather clear away a railroad wreck than to write a report

about it.

Any one who has attended any number of these conventions

knows that by far the most interesting part of them are the col-

loquial discussions in which the members engage in pairs, trios,
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and quadruples or morp, outside of the regular meeting?, sitting

on the verandas of the hotels, or under other agreeable surround-

ings. The attrition of ideas under circumstances of this kind

elicits thought and information, which, without such incitement.

would have remained dormant. Such information is unrecorded,

excepting in the memories of those who hear it, but the fact that

under these conditions the members give utterance to ideas, facts

and experience which, without the stimulus of conversation,

would remain securely locked up in their own breasts suggests

that if influences similar to those which lead members to re-

veal what they know could be brought to bear on them by the

various committees, the latter would probably get a great deal

more information than they do now by means of the circulars of

inquiry slone. That is, if the committees could have various

members of the association appear before them and rt late their

experience and tell what they know, subject to the interrogations

of the members of the committees, it is absolutely certain that

the latter would hear and learn much that without such inter-

views in all probability would not be brought to their knowl-

edge.

Thi- suegests the practical measure, that committees should

be authorized—if such authority is needed—to hold meetings dur-

ing the sessions of the convention for the consideration and

investiga'i m of the subjects in which they are to report, and to

sutnoaons or invite such members, or other persons whom the

the comTjiitee might select, to appear before them, to be interro-

gated and give information relating to the matters under consid-

eration. Under the cross-fire and suggestions of questions and

answers much would inevitably be brought out which a circular

of inquiry or a public discussion will not elicit.

To carry out what is here proposed all that a committee would

be required to do would be to fix upon a time and place for hold-

ing its meetings; then select persons to give evidence before them

whose know'edge or experience it is thought would be valuable.

The committee would then send or deliver a written communica-

tion to such persons inviting them to meet the committee at a

certain place and hour. The response to such an invitation could

of course be only voluntary, and questions would be answered

only at the discretion of the person interrogated, but in all proba-

bility very slight limitations of this kind would be imposed in the

scope of the inquiries.

In the contemplation of such a system, the list of subjects for

discussion by the Master Mechanics' Association this year will

make anyone interested in locomotives eager for the opportunity

and the privilege of questioning certain members on some of the

topics to be reported on. Take the first subject—"Exhaust Nozzles

and Steam Passages."" In view of the repoit published last year,

and the series of articles which were published in the American
Engineer, Car Bdilder and Railroad Journal on the

same subject, it would be extremely interesting to

know what the various members have been doing and what
the results of their efforts have been. In the report and the

articles referred to, the theory of exhaust pipes and the action of

the blast has been for the first time fully elucidated by scientific

experiments. Certainly some of the members must have profited

by this new light which has been thrown on the subject, and
they would be much more certain to tell what has been accom-
plished in a colloquy in a committee-room than they would in a

general meeting of the association or in response to a series of

printed questions, no matter how ingeniously they might be
framed.

One of the most serious obstacles which has interfered with the

success of the meetings heretofore has been the want of a good
meeting-room. At fully one-half of the conventions which have
been held during the past 25 years the proceedings have been
seriously disturbed by noises of various kinds. The first action

of the associations after they are called to order each year should

be to appoint a committee on noises, whose duty it should be to

maintain silence both inside and outside of the meeting-room.

Such a committee ought to have the co-operation of a policeman,

with authority to suppress instantly any kind of racket which
will interfere with the proceedings of the meetings.

Trivial as this may appear, in reality, the fact that a large pro-

portion of the members are often unable to hear what iB going

on has seriously interfered with the interest and diminished the

usefulness of the proceedings. Much of the success of any meet-

ing depends upon the arrangement of what may be called its

mechanical environment— that is, the arrangement of the seats,

the heating, cooling and lighting of the hall, the proper provision

of certain things which are always needed in a technical meeting

such as a black-board and chalk, facilities for displaying draw
ings, provisions for reporters, drinking water and a certain kind

of mild policing the meeting-room to maintain quiet, which has

already been referred to.

But the worst hindrances in the way of the interest and suc-

cess of all deliberative and technical bodies are the borts and

wind-bags who are always with us. It is hopeless to expect to

suppress these entirely. The evil can be only mitigated. The
bores are the people of inordinate prolixity, who delight in cir-

cumlocution, extended detail and trifling particulars, and who
roll platitudes from their tongues with special delight, and as

though they were uttering words of profound wisdom. The
minds of such people are so sluggish that it seldom occurs to

them that they are tiresome. No effective way has ever been

adopted in this country to suppress this kind of people in deliber-

ative bodies. In England, when a public speaker becomes in-

sufferably tiresome, people in the audience suppress him by cough-

ing. When twenty or a hundred people all begin to cough simul-

taneously, it is effective in at least indicating that they are impa-
tient, and it usually suppresses the speaker. It is the practice to

open the meetings of the Master Mechanics' Association with a

prayer. A series of petitions—a kind of mechanical liturgy

—

might be prepared for these occasions, imploring blessings on the

meeting, but all ending with the response—from being bores,

good Lord, deliver us. The aggregate expense of holding such
meetings as [will assemble at Fortress Monroe is very large-

Each minute and second that the conventions are in session rep-

resents a considerable number of dollars of cost. It is therefore

of the utmost importance that this time should not be wasted by
fatuous discussion or tiresome and useless talk. The difficult

problem is to bring out and encourage profitable discussion,

and at the same time suppress that which is stale and
futile.

Any person who has attended many of the meetings of these

associations and is familiar with their reports must have ob-

served the tendency which has shown itself of following certain

beaten tracks and habits of thought. Persons engaged in any one

occupation are apt to lose sight of matters which are outtide of

their own jurisdiction. A looker-on will often see more of a game
than the players. In a greit game like that of managing a rail-

road it may very well be that a person in some other department,

or those having jurisdiction over all, will see matters relating to

cars and locomotives in quite a different light from that in which

they appear to those whose daily duty it is to have control over

them. It certainly would have the effect of broadening the views

of those in charge of the mechanical departments if superintend-

ents, general managers or presidents of railroads could be in-

duced to express their ideas of the co-relation ofsuch departments

to all the others, or if successful manufacturers would give their

impressions and experience as it relates to the construction or

management of the rolling-stock of railroads. If it were arranged

to have an address from some able railroad manager, manu-
facturer, engineer or possibly a college professor each year, it

would seem as though it might be made an interesting and profit-

able feature of these meetings. This might be accomplished by a

resolution instructing the executive committee to invite some such

person whom they might select and who has such a knowledge of

science or practical experience in matters pertaining to the opera-

tion of railroads as would be of especial value to the members of

the association, to deliver an address on one of the evenings

during the session of the convention. This might be made an an-

nual feature of the meetings, and would bring a fresh influence

to bear on the proceedings which could not be otherwise than

healthful. M. N. F.
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LUBRICATION OF LOCOMOTIVE OYLINDERS.

The lubrication of locomotive valves and cylinders is a subject

which is very much alive just now and in the hope of adding some-

thing of value to the discussions which have already been held

during the past few months these paragraphs are presented.

It has been demonstrated that engines and steam pumps will

run indefinitely without oil. That running in this manner ad-

mits of saving the cost of oil is axiomatic, but because of the fact

that, next to initial condensation of steam, friction causes the

greatest loss of power that occurs in the steam engine, the prac-

tice which in some branches of steam engineering seems to be gain-

ing popularity, deserves sharp criticism. According to some au-

thorities water is a lubricant, but while the statement that this is

not true may be disputed, the affirmation is made that water does

not, lubricate the frictional surfaces of steam engines. It does pre-

vent cutting, but cutting is usually due to heating and water tends

to prevent heating. For this reason water is often erroneously

considered a lubricant. Motive power superintendents do not

voluntarily omit the lubrication of valves and cylinders, but it is

true they are at present running locomotives when under steam

without sufficient lubrication. They are just beginning to dis-

cover the fact and are trying to find a remedy. The idea of em-
ploying sight feed lubricators is not faulty. These instruments

are the fruit of a vast amount of study and experiment, and they

are beautifully successful in performing their office of delivering

regularly a small amount of lubricant which may be nicely con-

trolled. The trouble is unquestionably beyond the lubricator and it

lies in the method of sending the oil to the steam chest. It lies in

the pipe system employed, through which the oil is expected to

travel a downward sloping course from the lubricator to a point

perhaps 6 or 7 feet below it to the steam chest. The oil feeds well

enough when the throttle valve is closed and when it is aided in

its journey by vacuum, but the difficulty begins when the throttle

opens and steam at a pressure but little below the boiler pressure

is admitted at the steam chest end of the pipe. The increase of

working boiler pressures during the past few years has been

blamed for the trouble, but from experiments recently made it

appears that it exists with pressures as low as 140 and 155 pounds
per square inch, and these pressures have been used for years.

It is a question whether the difficulty has not existed from the

beginning of the use of the "tallow pipe" iB connection with

automatic lubricators. The results are more noticeable and more
troublesome with high pressures, which are used to assist in

meeting the vastly increased duty expected of modern locomo-

tives, but it is not believed to be true that the high pressures

cause the lack of regular feeding of oil. Accompanying the use

of increased pressures longer locomotive runs are now the rule,

which makes it more important to lubricate properly.

In experiments made upon a Western road last year it was
found that with a boiler pressure of 140 pounds and the locomo-
tive running at a rate of 25 miles per hour with wide-open
throttle and the automatic lubricator feeding 60 drops of oil per

minute, the oil did not appear at the steam chests until 30 min-
utes had elapsed. The oil pipes had been blown out with steam
before this test, and were clean and empty when the locomotive

started. More cases of similar character may be cited, but it is

not necessary to state them. Some interesting indicator cards,

taken by Mr. E. M. Herr and published in the September, 1896,

Proceedings of the Western Railway Club, show that while one
cylinder of a locomotive may be developing 795 horse-power, its

valve being well lubricated, the other cylinder when the lubrica-

tion is deficient may give only 589 horsepower, a difference of

206 horse-power between the two cylinders. Without changing
anything about the locomotive except the lubrication, the cylin-

ders were made to indicate equal power, the difference in the

first case being due to the springing of the rods and connections

of the valve motion due to the high resistance of the poorly lu-

bricated valve. This springing prevented the valve from opening
and admitting enough steam, yet the lubrication was not defect-

ive enough to cut the valve during the time covered by the ex-

periments. The same authority states that he has found a differ-

ence of 50 per cent, between the two cylinders of a locomotive

from the same cause, when the eccentric rods were long and
crooked.

One of the best writers on locomotive subjects in explaining the

operation of automatic lubricators seven years ago, after speaking
favorably of the automatic apparatus, said, gingerly, that the lu-

bricant "is said to reach and oil all parts of the valves and cylin-

ders." At that time he was in doubt as to the oil reaching its

intended destination. The reason why the oil does not go through
the pipes regularly is interesting. It is reasonable to suppose that

at the opening of the throttle steam under boiler pressure is

forced up into the long oil pipes, where it condenses, nearly filling

the pipes with water, and the lighter oil cannot get down through
the water under these conditions. Some of it may get through
on account of the churning which it receives, but it is fair to ask
the question as to why the oil should be expected to descend sev-

eral feet against the force of gravitation. It is well known that

the old hand oilers when placed in the cab would not feed against

steam pressure from the chests, and why should the automatic
lubricator be expected to do so? In stationary and marine prac-

tice the automatic lubricator is usually placed directly upon the

steam pipe, or steam chest, or with the connecting pipe, when
one is used, so short that condensation will not interfere with the

operation.

A number of suggestions have been made for overcoming the
difficulty on locomotives. Each of the prominent lubricator

manufacturers has applied devices for the purpose of admitting
steam into the oil pipe at the lubricator at or near the boiler

pressure. This is done apparently with the object of counteract-
ing the effect of the pressure from the steam chest when the
throttle is open, and the admission of the steam at the lubricator

is made automatic, depending upon the opening of the throttle.

Without doubt these devices assist in securing circulation in the
oil pipes. Another plan which appears to be successful in getting
the oil down is to apply a steam ejector at the steam chest end of
the pipe to suck the oil down. All of these involve complication
apparently without getting at the trouble in the most direct way,
which would appear to be to prevent the lodgment of condensed
steam in the piping. In marine practice it has been found neces-
sary in using the rising drop sight feed to place the lubricator be-

low the cylinder and to arrange the oil pipe so as to be nearly
vertical, with no dipping bends, and even then it has been
found necessary to use a pipe not smaller than one-half
inch in diameter. The working of this device depends
upon the fact that oil is lighter than water, volume
for volume, and many sight feed lubricators using
the rising drop have been condemned in this practice, when the
only trouble was that the lubricator was placed above the cylin-

der level, The easiest way out of the difficulty would appear to

be to employ the falling drop sight feed, since the lubricator

must be placed above the level of the cylinder, and to use oil

pipes of such large diameters as to prevent the accumulation of

suspended water. If a pipe is full of steam there will be no tend-

ency to hold the oil back, even if the pressure fluctuates on
account of the intermittent admission through the main steam
valves. There can be no objection to the use of pipes of one inch
or more in internal diameter if this is found to be necessary. One
pipe of this size is better than two pipes, several valves, differen-

tial pistons and other complications found necessary in the sug-

gested devices. It is expected that such a suggestion as this will

call forth criticism, but it is believed that the problem is being
attacked at the wrong end.

METHODS OF APPLYING ELECTRIC MOTORS IN SHOPS.

In the application of electric motors to the driving of machine
tools, three methods of procedure naturally come up for consider-

ation. The first of these is the application of a motor to each
tool, the second is the grouping of tools and the installation of a
motor for each group, while the third is the driving of consider-

able lengths of main shafting by motors, the belting to counter-

shafts and the arrangement of the tools being practically undis-

turbed. There is something to be said in favor of each of these

methods, but where the sole object is to save a large part of the
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present losses in the transmission of power without too great an

outlay of capital, the method of grouping tools and providing one

motor for each group appears to find general favor. There are

cases, however, where the gains sought are indirect; for instance,

a large plant may be located on expensive ground where expan-

sion is almost impossible, and its buildings may not have been

originally fitted with cranes and other devices for the economi-

cal handling of materials; if the cranes, hoists and travplers can-

not be put in without taking out the shafting and installing

electric motors, it is apparent that the whole layout must be

governed by the special objects sought. Special cases require

special treatment, but where the object to be attained 19 the re-

duction of transmission losses, the question becomes chiefly one

of a saving in power commensurate with the capital outlay and

the future cost of maintenance.

Probably the direct application of a'rnotor to each tool will in

the majority of cases reduce the losses of power transmission to a

minimum. But both the first co-t and the maintenance of such

an installation is large compared with the two other methods

that have been mentioned. A motor applied to a single tool must

be of sufficient power to meet the maximum requirements of that

tool, and therefore the total horse-power of the individual motors

is the horse-power required to operate all the tools at their maxi-

mum. Where tools are judiciously grouped the horse-power of

the motors for each group can be somewhat less than that re-

quired for a simultaneous maximum output from all tools in the

groups, as in average machine shop work the tools would not all

be in operation at once. Consequently, because of the smaller

total horse-power of the motors and the less cost per horse-power

for large than for small motors, the expenditure is greatly re-

duced by grouping. It is also reasonable to assume that 100

horse-power in five units will cost less to maintain than if in

from 30 to 50 units. Fuithermore, while in the grouping of tools

we still have friction loss due to more or less shafting and belt-

ing, this loss is partly offset by the greater efficiency of the large

motors as compared with the small ones required for individual

tools. Again, in providing individual tools with motors, one

must choose between high-speed motors, with their attendant

counters and belts for reducing the speed, and low-speed motors

of greater size, weight and cost. It therefore appears not im-

probable that, all things considered, the net saving is greater

when tools are grouped and each group driven by one motor. It

should be borne in mind, however, that the heavier the tools the

less the advantage of grouping, and in most large shops there are

tools that unquestionably should be driven singly, even where
grouping was wisely chosen as the general plan.

The third method mentioned, that of driving long lines of shaft-

ing by motors, has little to recommend it, except under excep-

tional conditions. It has, however, been seriously entertained in

a Dumber of cases where the lines of shafting were numerous
and of moderate length, and where they were not all parallel to

each other. Such an installation would probably be an improve-

ment over belting and gearing, but it would appear better to sub-

divide further if electric motors are to be employed at all for

driving machine tools. The whole question is a most interestirg

one, and is destined to be carefully studied in the near future.

The flexibility of electric transmission and the additional uses

that can be made of electricity about a large plant, are both

arguments in favor of its use.

GAG MARKS IN EAIL8.

A great deal of trouble is experienced on some railroads in

keeping down the vibrations resulting from unevenness in the

surface of the rails. These vibrations, transmitted through the

springs to the car body, often become synchronous, and where a
number of rails from the same lot are in line they become con-

tinuous. As soon as the car strikes the next lot of rails, which
perhaps had required very little straightening, it rides smoothly,
or rather seems to glide along. To some passengers this vertical

motion is extremely annoyiDg, not only because of the physical

sensation, but on account of the humming sound accompanied

by the rattling of all loose material in the car. If one pays close

attention to this phenomenon, it will be at once evident when a

lot of gag-marked rails are run over, and the cause will not be

hard to discover.

When the rail is rolled it comes from the trimming saws red

hot and is bent in the arc of a circle, head up, and the head on
the convex side. This is done because the approximate equality

of the thickness of web and foot causes them to contract equally,

in cooling, while the metal in the head cools more slowly, so that

when the flange and web have become rigid the head is still con-

tracting, and if not corrected by bending in the contrary direc-

tion the rail would cool in the form of an arc with the head on
the concave side. When the rolling temperature is not uniform

the rails are sometimes bent too cold. When a section of rail is

changed, the bending apparatus may not be regulated accord-

ingly; one end of the bent rail may cool more quickly than some
adjacent part, and for a number of other causes the rail may not

cool straight, and subsequently must be beut in a machine in-

tended for the purpose. Here the rail is laid on two supports and
a vertical die, acting under the influence of eccentrics, cams or

cranks, presses down upon the head of the rail, bends it so as to

form a permanent set in the metal, and returns with a moderate
motion. The face of this die is a dull, slightly rounded edge.

The supports are usually fixed, and usually very little attention

is paid to spacing them to suit the height of the rail being

straightened. The results of carelessness or ignorance in this

process are two in number, and both are serious. An undulating

rail causing vibrations may be produced, or a point of weakness
is developed often causing broken rails.

The remedy to the first is the use of a wider-faced curved die,

the outline but slightly exceeding the curvature of the rail at

its maximum deflection, and the placing of the supports farther

apart.

In the second case the evil is not immediate, but is more
serious in its final consequences. It has been repeatedly observed

by trackmen that rails break most frequently at bolt holes in the

joint in ordimry conditions, but that in cold weather, when most
of the breaks occur, they are located in the body of the rail, and
nearly always at gag marks, at a dent or cut in the rail head or

at a section containing some imperfection of manufacture, such

as slag, blow holes, pipes or external flaws.

At the top of the head of a gag-marked section there ia a slight

depression. Immediately below this, to the middle of the head,

the metal has been compressed. The web is in its original condi-

tion and the base of the tail has attained a permanent set. While
the rail is at its maximum deflection during bending, the head is

in strong compression and the base in strong tension in extent

beyond its limit of elasticity. When the rail returns straightened

the head will be in tension, the web approximately neutral and
the base in compression. Now, when a locomotive driving wheel

runs over this section, it bends the rail slightly, but much more
than it does the adjacent sections, because other sections are neu-

tral and resist stress from the first, while in the gag-marked sec-

tion initial tension in the head and compression in the base act

with the wheel load against the counteracting resistances of the

web, and the web is in considerable stress before the head and
base are neutral. From this point the head comes into compres-

sion and the base in tension to return to their opposite condition

again upon removal of the load. Steel that has once received a

permanent set will resist fatigue much less successfully than neu-

tral material, so that the ultimate ability to resist repeated stresses

will also be much inferior to that of adjacent sections. So this gag-

marked section keeps up the back and forth movement and in time

breaks the rail just as an iron wire is broken by repeated bending

back and forth. Interesting treatment of the subject of fatigue

will be found in another column of this issue.

It is believed that in properly conducted mills the straightening

of rails should be the exception rather than the rule and first-class

passenger traffic should not be inflicted with imperfect product-

Gag marks do not wear out, but rather increase in extent just as

the hammering on the end ef the rail flattens it after a time and
its annoyances remain until it either breaks or is put out of ser-

vice.
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NOTES.

The Holland submarine boat, which was briefly described in

the May issue of this journal, was successfully launched at the

Nixon shipyards at El'zabeth, N. J., May 17, and a private trial

will be made in the near future, after which she will be taken to

Washington for an official test.

A new press for the San Francisco Examiner was recently

shipped from NewYork to San Francisco, by way of the B. & O.,

the Chicago & Northwestern and Union Pacific. The B. & O.

took it from New York to Chicago in three days, and it reached

its destination in the remarkable time of ten days from New
York, the distance being 3.406 miles. Ten years ago the average

time for such shipments was 30 days.

ThefamousYerkes telescopic lens, the largest made, wasshipped

from Cambridge, Mass., May 17, to its destination in the Yerkes

Observatory. The lens was made at the works of Alvan G. Clark.

It has a surface diameter of 41J inches, and, according to the

New York Herald, weighs 515 pounds. It is valued at ^60,000,

and represents five years of exacting work. The Wagner parlor

car in which the lens was shipped had a large smoking-room at

one end, and this was cleared for the lens. Every precaution

was taken to prevent the slightest jar.

When computing the horse-power of a steam engine and you
have multiplied together the piston area, the mean-effective pres-

sure, the double-stroke, the revolutions per minute and all that,

if you divide by 44,236 instead of by 33,000 you will have your
power in kilowatts instead of in horse-powers. A kilowatt is a

thousand watts. One horse-power is equal to 746 watts. If kilo-

watts must be had. and some people want them, it may save

labor to get the horse-power in the old-fashioned way and

then multiply by .746. Having the power in kilowatts, multiply-

ing by 1.34. or more accurately by 1.3404825 + ,
gives the horse-

power.— American Machinist.

Railroad Commissioners have for years been provided in a

number of States for the management of questions which are con-

tinually arising with regard to transportation by rail, and the

mportance of these branches of government is constantly grow-

ing. According to recent reports another State is about to be

added to the list, as a petition has just been presented to the

Legislature of the State of Delaware. This petition contained

10,000 names of voters, the petition itself being 60 feet long.

This is an impressive indication of the desire for such legislation,

which probably will not be ignored.

The Governor of the State of New York has signed the bill

which allows the elevated roads in New York and Brooklyn to

run through trains over the Brooklyn Bridge. The consent of

the bridge trustees must be had and the bill provides that the

fares shall not be increased by the roads which are to operate in

this way. The trustees are expected to make a proper charge to

the roads for the use of the structure. The trustees are author-

ized to prepare plans for the operation of trains in conformity to

the report made in February by V. G. Bogue, G. H. Thompson
and L. L. Buck, the engineers who were appointed to suggest a

plan for the operation.

An interesting application of electric motors to high speed

pumps was recently brought out in England. It consists of a

motor and pump mounted upon a singlecast-iron base and having

a common shaft. The motor rotates the shaft and the pump
cvliuders, which are three of the crunk type, are arranged as in a

brotherhood engine, and are driven from one crank. The cylin-

ders are made in one casting, and the valves are arranged so as to

permit of a by-pass for lightening the motor load in starting. The
speed of the shaft is 700 revolutions per minute. The valves are

large in area with small lifts, and the cylinders of the pumps are

large in diameter with very short strokes. These combinations

are used to give high-pressure water service.

It is of interest to note that educational institutions are paying

more attention than formerly to the subject of railroad signaling.

Recently Mr. Charles Hansel, C. E., Vice-President and General

Manager of the National Switch and Signal Company, was re-

quested by the faculty of Cornell and also of Lehigh University

to lecture before their engineering students upon the general sub-

ject of signaling. Mr. Hansel is known as one of the best authori-

ties upon this subject and the lectures were explained practically

by an exhibit of full-sized apparatus, such as is employed in

regular signaling practice upon the railroads. If this idea of

getting outside lecturers who are thoroughly in touch with prac-

tical work to instruct students is followed up it will not be long

before the requirements of safe train operation will be properly

appreciated in this country.

Some interesting figures are given by Superintendent Charles

Selden, of the Baltimore & Ohio Railroad Telegraph, which give

a good idea of the immense importance of the telegraph to the

operation of the railroad. The average number of messages
handled every day on the Baltimore & Ohio system, exclusive of

train orders, is 53,000. The Baltimore & Ohio Company has 22,252

miles of telegraph wire, of which the company uses 7,240 miles

for its own business, while the rest is leased to the Western Union
Telegraph Company. There are 384 telegraph offices on the line,

of which 234 are reporting Western Union offices. In the tele-

graph department of the railroad company 750 men are employed,
exclusive of linemen, and the service of the company's plant is

considerably augmented by the use of multiplex systems of tele-

graph.

The influence of railroad building in localities where primitive

transportation methods have been in vogue is commented upon by
Transport, in stating that the railroadsof Rhodesia, South Africa,

are expected to reduce the sost of traveling in the interior to one-

third the present rates and to reduce the cost of food and other

necessaries of life to about one-fifteenth of the present figures.

The road is now open to Palapye, 1,200 milesfrom thecape.and 340

miles have been built within a year. The remaining 200 miles to

Buluwayo are to be built immediately. On the 340 miles referred

to there are but two or three stations, although trains will stop at

each passing point for the convenience of passengers. The jour-

ney to Buluwayo will occupy about three days and nights. The
locomotives for this road are made by Messrs. Neilson & Com-
pany, of Glasgow.

In bis presidential address before the Institution of Naval Archi-

tects, Lord Hopetown gave the following shipbuilding programme
for the coming year, which includes 108 new vessels to be con-

structed or completed for the British navy, the aggregate displace-

ment being 380,000 tons, and the aggregate indicated horse-

power being 800,000 :

14 battleships.

8 first-class cruisers.

9 second-class cruisers.

2 sloops.

4 twin screw gunboats.

52 torpedo-boat destroyers.

8 light draft steamers for special service.

1 royal yacht.

The recent purchase of 58,000 tons of 89-pound steel rails by the

Receivers of the Baltimore & Ohio Railroad Company at a cost of

about $1,000,000 is another evidence that Messrs. Cowan and Mur-

ray intend placing the B. & O. in first-class physical condition.

It is understood that these rails will be placed in the track as soon

as possible, and that by fall the tracks between Baltimore and the

Ohio River will practically be entirely relaid with new steel and

new oak ties. As fast as the old rail is taken up it will be relaid

on the less important branches, or used in extending much-needed

sidetracks. During the winter the company has also been ex-

tending a great deal of its third track between Cumberland and

Baltimore. So much has been built that by the middle of the

summer there will be no further delays to the passenger trains,

as the freight trains can be easily operated oa the additional

tracks,
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According to Bradstreets, a company has been incorporated in

the City of Mexico with a million dollars capital, the larger part

of the shares being taken by Pearson & Son, English contractors

having in hand the drainage of the valley of Mexico and the port

works at Vera Cruz, with a few Mexican shareholders. The new
company will be known as the Mexican Land, Navigation and

Railway Company. The first object of the company is to build a

railway from some suitable point on the National Tehuantepec

R lilroad to a desirable point in the State of Vera Cruz. The gov-

ernment gives a subsidy of over 8,000 acres of public lands per

kilometer cf railway constructed. On some 400,000 acres of land

thus acquired the company will settle European and other

colonists. Among other plans of the company is to acquire rail-

ways in the southern part of Vera Cruz, and also the building

of new lines. Part of the main railway line has already been

located, and construction will begin in two months.

A test of chemical fire extinguishers of different makes was
recently made at the car shops of the Pennsylvania Company
with a view to determining which kind should be used on the

railway trains of that company in compliance with the Ohio

Stite law. The law provides that one coach on each train shall

be provided with an extinguisher the first year and one additional

coach each succeeding year until all are supplied. The tests

were made under the supervision of the State Railway Commis-
sioner, on whom devolves the duty of selecting the kind of ex-

tinguisher to he used, The tests were witnessed by the represen-

tatives of a large number of railways. The extinguishers were
of two, three or four gallon capacity. In making the tests fires

of the same kinds of combustible were burned from 17 to 30

secords, when the extinguisher was applied. One of the ex-

tinguishers was exhausted in 40 seconds, and the fire had to be

put out by the fire department. Another was exhausted in 1

minute, when the fire was almost out. The other extinguishers

succeeded in putting out the fire in times ranging from 1 minute
to 1 minute 35 seconds.

The experimental tank which is to be constructed at Washing-
ton by the Navy Department for trials with models of new ships

will be the largest basin of its kind under cover in the world,

says the Marine Review. Its dimensions will closely approach
those of some of the largest drydocks, and the depth will be

sufficient to float many of the smaller ships of the navy. It will

be covered on all sides and the water will be supplied by the city

reservoirs or pumped from the Potomac River. From end to end
the tank will be just 500 feet long and 50 feet across, and the

water space will be 475 by 43 feet. Its depth will be 14 feet.

Running across, close to the water, will be a carriage upon which
there will be attached a dynamometer to register the resistance

due to towing a model through the basin. Models, varying in

size from 10 to 20 feet of every new ship to be built will be

attached to this machinery and drawn through the water. The
wave motion will be observed and the resistance it offers will be
calculated. The models will be plain affairs, constructed only
with a view to presenting closely the actual lines of the ship it is

proposed to build. Through the experiments it is estimated that

the plans of all proposed vessels can be improved and valuable

information gathered for use in designing the lines of ships. The
cost of the tank will be $100,000.

A new hospital car in use on one of the Belgian railroads is

described by Consul Morris, of Ghent. The interior is divided

into a main compartment, a corridor on one side and two small
rooms at the end. The largest compartment is the hospital

proper; it contains 24 isolated beds on steel tubes hung upon
springi. Each patient lies in front of two little windows, which
may be closed or opened at will. Each bed is provided with a lit-

tle movable table and a cord serves to hold all the various small
objects which the patient may need. The corridor on the outside
of the hospital chamber leads to the linen closet and the doctor's

apartment. In the latter is a large cupboard. The upper portion

is used for the drugs; the lower part is divided into two smaller

compartments—one serving as a case for surgical instruments,

the other as a receptacle for the doctor's folding bed. The hospi-

tal compartment is carpeted with linoleum or other material to

deaden the sound of walking. Various trapdoors in the floor,

when opened, disclose to view an ice chest, a compartment for

the disinfection of soiled lined, and a provision cellar. If neces-

sary, a portion of the hospital chamber may be transformed into

an operating-room for urgent cases. Finally, as is customary in

that country, a small chapel for religious worship is provided.

This car will be put in charge of a surgeon, doctor and nurses,

and will be chiefly used to carry invalids from Belgium direct to

the miraculous cure of Lourdes, in France.

In a paper recently read by Mr. D. C. Jackson in London upon
the subject of the use of electric power for factories brought out a

number of interesting facts. The author's conclusions were that

a voltage of 220 or 250 was preferable even where lighting formed
an important part of the work, as 220-volt lamps are as efficient

as the more common 110-volt type, and he thought that operation

by motors is much more economical than the old method of

using amain driving engine and long lines of shafting and belting.

One example was cited where the cost of repairs for a given time

on 140 motors of 1,500 aggregate horse-power was less than the

former cost of repairs to belts under similar circumstances. In

another case where rope driving was formerly employed on a

crane, it was found that 15 horse-power was uselessly employed
in driving the rope alone, and but 2 horse-power additional was
needed to drive the crane itself. Two 3 horse-power motors now
operate it, and the saving effected will, it is estimated, pay for

the cost of the change in one year.

The "Alley L" road of Chicago is to be equipped with electric

traction on a plan which is a departure from ordinary methods

-

The usual system uses a single motor oar for a train of three

cars, the motor being capable of developing about 260 iiorse-

power. It is found that the speed of trains is limited to from 11

to 13 miles per hour on account of the lack of tractive power
possessed by the motor car. The system for the road referred to

contemplates the use of two 50 horse-power motors upon each

car, each of which will take its current from the third rail, but

will be under the control of the motorman on the leading car.

Each car will therefore be capable of locomotion by itself, but

when forming any part of a train it will be under the same con-

trol from the leading car as if drawn directly by it. Numerous
advantages have been mentioned as expected results of the sys-

tem. The power will be distributed in accordance with the load,

and the latter will give sufficient tractive force to enable a

schedule speed of 18 miles an hour to be maintained. The equip-

ment neoessary is of a class that can be purchased in the open
market. If desired, cars can be dropped from a train at any
point and handled in yards independently.

Mr. C. P. Walker has been appointed Purchasing Agent for the

Indiana & Illinois Southern.

Mr. W. de Sanno has resigned as Master Mechanic of the Chi-

cago & Southeastern Railway and the position has been abolished.

Mr. George M. Gumming has been elected First Vice-President

of the Erie Railroad, with office at 21 Cortlandt street, New
York.

Mr. Robert H. Gardner, for more than 40 years foreman in the

Pennsylvania shops at Altoona, died at Hagerstown, Md., on the

15th instant.

The jurisdiction of Mr. J. Campbell, Master Mechanic of the

Lehigh Valley at Buffalo, has been extended over the car depart-

ment of the Buffalo division.

Mr. T. G. Duncan has resigned as Assistant Master Mechanic

of the Baltimore & Ohio Southwestern at Chillicothe, O,, and is

succeeded by Mr. John Hair.
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A. J. Menter has been appointed Master Mechanic, of the

Oconee & Western Railroad, with headquarters at Dublin, Ga.,

vice J. A. Long, resigned.

Mr. Charles M. Heald was chosen President and General Man-
ager of the Chicago & West Michigan at a meeting of the Board
held in Boston on April 27.

Mr. A. B. Cherry has been appointed Master Mechanic of the

Everett & Monte Cristo, with headquarters at Everett, Wash., to

succeed Mr. W. Irving, resigned.

Mr. W. E McCarthy has been appointed Master Mechanic of the

Carabelle, Tallahassee & Georgia Railroad, with headquarters at

Lanark, Fla., to succeed S. A. Sheppard, deceased.

Mr. P. E. Garrison, formerly Division Master Mech mic of the

West Shore, at East Buffalo, N. Y., has been appointed Assistant

Superintendent of Motive Power of the same road.

At a meeting of the directors of the Northern Pacific Railroad

Company, held in New York City April 29, Mr. E. W. Winter
presented his resignation as President of the company.

Mr. J. Cullinan, Master Mechanic of the Norfolk & Western at

Portsmouth, O., has been appointed foreman of the shops at

Portsmouth, and the office of Master Mechanic is abolished.

Mr. J. B Braden, foreman of locomotive repairs of the Penn-
sylvania lines at Columbus, O., has been appointed Assistant

Superintendent of Motive Power and cars of the Wheeling &
Lake Erie.

Mr. O. P. Dunbar, for 14 years General Master Mechanic of the

Wheeling & Lake Erie, has been appointed Superintendent of

Motive Power and Cars of the same road, with headquarters at

Norfolk, O.

Mr. Charles S. Churchill, for many years Engineer of Mainte-
nance of Way of the Norfolk & Western, has been appointed Chief
Engineer of that road, to take effect May 1, with headquarters at

Roanoke, Va.

Mr. William Renziehausen, formerly with the Pittsburgh &
Western, has been appointed Assistant Master Mechanic on the

Atchison, Topeka & Santa Fe Railway, with headquarters at

Fort Madison, la.

Mr. John S. Wilson has been elected President of the Balti-

more, Chesapeake & Atlantic, to succeed Mr. John E. Shades,

who has resigned. Mr. Wilson entered railroad service as solic-

itor for the Baltimore & Ohio in 1862.

Mr. R. P. C. Sanderson has been appointed Master Mechanic of the
line of the Norfolk & Western east of Roanoke, with office at

Roanoke, Va. H. A. Gillis has b«en appointed Master Mechanic
of the line west of Roanoke, with office at Roanoke.

Mr. J. D. Landis has been appointed Purchasing Agent of the
Philadelphia & Reading, with headquarters at Philadelphia, Pa.,

to succeed Mr. Albert Foster, deceased. Mr. Landis has been
Assistant Purchasing Agent of the company for the last five

years.

Mr. J. A. Carney, formerly in charge of the testing laboratory
at Aurora, 111., has been appointed Master Mechanic of the St.

Louis Division of the Chicago, Burlington & Quincy, with head-
quarters at Beardstown, 111., in place of Mr. J. F. Deems, pro-
moted. Mr. Max Wickhorst takes Mr. Carney's place as Engineer
of Tests.

Mr. W. Green, General Foreman of the San Antonio & Aran-
sas Pass at Yoakum, Tex., has been appointed Division Master
Mechanic at Yoakum, and Mr. D. S. Hassett, General Foreman
at San Antonio, Tex., has been appointed Division Master Me-
chanic at the same place.

Mr. John Warwick, General Purchasing Agent of the Seaboard
Air Line, has resigned, to take effect May 1. He has held the
position since January 1, 1896, and was formerly for eight years
Purchasing Agent of the Chicago Great Western. He will be suc-
ceeded by Mr. O. D. Ball, Jr.

Mr. J. F. Deems, who was recently appointed Master Mechanic
of the St. Louis Division of the Chicago, Burlington & Quincy,
has been made Master Mechanic of the Iowa lines of the same
system, with headquarters at Burlington, la., to succeed C. W.
Eckerson, deceased. A very touching tribute was paid to Mr.
Deems by his subordinates upon his departure from Ottumwa,
which indicates that cordiality and respect may accompany strict

discipline.

The following appointments on the Grand Trunk Railway are
announced : Mr. J. W. Harkom to be Master Mechanic Eastern
Division, headquarters Montreal, P. Q.: Mr. W. D. Robb to be
Master Mechanic Middle Division, headquarters Toronto, Ont.;
Mr. W. Ball to be Master Mechanic Northern Division, head-
quarters Allandale, Ont.; Mr. A. A. Scott is appointed foreman
at Belleville, Ont., vice Mr. W. Ball, promoted. Mr. H. Roberts,
Master Mechanic of the Western Division, at Fort Gratiot, Mich.,
and Mr. J. A. Slack, Assistant Master Mechanic of the same
division at Battle Creek, Mich., have resigned, and Mr. Robert
Patterson, General Foreman of the locomotive shops at Port
Huron, is appointed Master Mechanic at Fort Gratiot.

New Publications.

History of the Baldwin Locomotive Works, 1831-1897. 86
pages, standard size (6 by 9 inches); cloth, illustrated. J. B. Lip-
pincott Company, Philadelphia, 1897.

The letterpress, binding and illustrations of this book are excellent
and its whole appearance is creditable both to the publishers, and to

the firm whose history it contains. The frontispiece is a steel en-

graving of Matthias W. Baldwin, the founder of the Baldwin Loco-
motive Works. The book opens with a plan of the works in Phila-
delphia, showing the space occupied to amount to six and one
quarter city blocks and the buildings are numbered and described.

The history itself follows this plan, and from the fact that the
origin of these works was at the inception of steam railroads in this

country, and also because the concern has been and is in the front

rank of its line in the world their history is practically the history

of the advancement in loeomotive building from 1831 to the present
time. The industry was started by Matthias W. Baldwin, who in 1817

was a jeweler in the service of Messrs. Fletcher & Gardner in Phila-

delphia. Soon after that date he took up steam engine building and
he began the construction of his first locomotive, a miniature affair,

April 25, 1831. The history records the growth of the business of

locomotive building from this time and presents a view of the diffi-

culties encountered with regard to obtaining theservices of machin~
ery and qualified artisans which necessitated the doing of most of

the earlier work by Mr. Baldwin himself before he could educate

his assistants. The first locomotive was christened " Old Iron-

sides," and was tried on the road in 1832. Interesting facts in

relation to the advent of steam locomotives are presented and ex-

tracts from the press of the day are reproduced. Considerable

attention is given to the details of early locomotive construction

and some of the features of present designs are shown in embrjo in

these engravings. A list of the number of locomotives built during

each year from 1866 to 1871 is interesting. In 1S66 the number built

by this concern was 118, and in 1871 it was 331 and
later on in the work another list shows that in the

year 1896 517 locomotives were built which brought the

total number up to 15,000. That year, however, was far behind

the best as to the number built, for in 1890 916 locomotives were

turned out. It is shown that while 30 years were occupied in build-

ing the first thousand locomotives in the single year just mentioned

nearly that number were constructed. The illustrations present a

number of noted special engines, such as the Decapod for the St.

Clair tunnel, the Pike's PeaK engines, the Westinghouse-Baldwin

electric locomotives and the "single driver" engine of the Phila-

delphia & Reading, as well as others equally well known. The book
closes with a statement of the number of men employed by

the works, the number of departments and machines, and the

weekly and daily consumption of material. The work contains an

interesting record and is one which will be preserved for reference.

The only criticism offered is that the title is not placed upon the

back where it may be seen when the book is placed among others

on a shelf.

Catalogue of the Schenectady Locomotive Works. 224 pages

bound in cloth, standard size (6 by 9 inches). Illustrated.

An exceedingly handsome catalogue has just been issued by the

Schenectady Locomotive Works, which is a useful compilation of
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information concerning the many types of simple and compound
locomotives which have been recently built by this concern. The
illustrations are excellent vignetted, half-tone reproductions of pho.
tographs. and eacb locomotive is described by a list of the leading
dimensions and weights. These lists include a number of notable
designs of powerful modern locomotives. The catalogue is care-

fully indexed and the contents classified. The designs are also listed

under the names of the roads.

A valuable feature is added as an appendix in the form of a series

of formulae and tables for the purpose of obtaining the power of loco-

motives for assistance in designing. Tables to the number of ten
give locomotive power, train resistance and piston speeds for vari-

ous conditions, and these are explained for convenience in using.
The book is " Dedicated to the American Railway Master Mechanics'
Association, whose engineering skill and devoted efforts have con-
tributed so largely toward placing the American locomotive in the
front rank of the motive power of the world." In the preface at.
tention is directed to the fact that these works have been rebuilt
and materially enlarged during the past five years: that modern
buildings have been erected, and that the most approved designs
of electric, pneumatic and hydraulic apparatus has been installed.

The annual capacity of the works is 450 locomotives. The catalogue
is from the press of the J. B. Lippincott Company, of Philadelphia.
A copy should be obtained by every motive power officer for the
value that it will be in comparing designs. We must offer the criti-

cism that the work would have been improved by inscribing the
title upon the back where it could be seen when placed among
other bDoks upon a shelf. The letterpress and binding are first-

class, and the publishers and the Schenectady Works are to be con-
gratulated on its appearance.

Trade Catalogues.

fin 1891 the Master Car-Builders' Association, for convenience in the
filing and preservation of pamphlets, catalogues, specifications, etc.,
adopted a number of standard sizes. These are given here in order that
the size of the publications of this kind, which are noticed under this
head, may be compared with the standards, and it may be known whether
they conform thereto.

It seems very desirable that all trade catalogues published should con-

J" 1° the staQdard sizes adopted by the Master Car-Builders' Association,
a
1r

t°erefore >D noticing catalogues hereafter it will be stated in brackets
whether they are or are not of one of the standard sizes.

1

Metropolitan Double Tube Locomotive Injectors, manufac-
tured by the HaydeD & Derby Manufacturing Company, 111 Lib-
erty street, New York. 20 pages, 9 by 12 inches (standard size).

This pamphlet is devoted entirely to descriptions of the injectors
manufactured by this company, giving special attention to those
for locomotive use. The explanations of the various patterns of
injectors are accompanied by excellent engravings showing the ap-
paratus in section, and beside the general description the catalogue
contains a statement of the requirements of a perfect locomotive
injector, with the reasons for various difficulties ordinarily found
in practice. The increase of steam pressure carried upon locomo-
tive boilers, and the exacting service required of locomotives ren-
ders the subject of boiler feeding an important one, and too much
trouble can hardly be taken to insure satisfactory feeding. The
catalogue is arranged with a view of facilitating the ordering of re-
pair parts. The letter press, paper and illustrations are good.

Water Pumped by Compressed Air. Catalogue No. 72 of the
Ingersoll-Sergeant Drill Company, Pneumatic Department
Havemeyer Building, 26 Cortlandt street, New York. 32 pages'
standard size, (6 by 9 inches;.

This catalogue is devoted to the purpose of describing and illus-
trating the application of pneumatic power to the pumping of
water. It contains information with reference to air compressors
and states the strong points of the machines manufactured by this
company, but the larger portion of space is given to the Pottle Air
Lift, pumping from artesian wells by means of compressed air with-
out the use of any moving parts. The description states how the
system operates; treats of its economy and efficiency and presents
the special advantages claimed for it. Among these the increase of
the yield of wells is mentioned, together with the cooling of the
water, tha freedom from trouble with sand and the availability of
the full area of the well. It is also pointed out that the com-
pressor may be located at any desired distance Irom the
well, that the water is aerated and that one compressor
can be used for a group of wells. The pamphlet is planned with
a view of interesting those who have pumping plants and those
who are to install them, in the system and comparisons between
the cost of this method and others are invited. The engravings
illustrate a number of Pohle air lift plants and include compressors
furnished oy this company for other methods of pumping. Among

the engravings is one of a duplex class " C " compressor installed at
Bloomington, 111., which with the Pohle air lift has a capacity of

4,000,000 gallons of water per day. The number of air lift plants

now in service is surprising, and those who have wells to which the

system is applicable will find the catalogue interesting and valu"

able.

The Balanced Compound Locomotive.

The new balanced compound locomotive, No. 1, which has been
recently built at Sparrow's Point, Md., and which is the property
of the Balanced Locomotive and Engineering Company, of New
York City, has been received at Purdue University, where, it is

expected, it will soon be tested on the locomotive-testing plant of

that institution. The tests will be conducted by Professor (iosp.

acting under the direction of Mr. Geo. S. Morison, Vice-President
of the company. From the peculiarity of the design of many parts

of this engine, the results of the tests will be awaited with much
interest by railroaa men. As is doubtless well known, this engine
is of the 10-wheel Atlantic type. It is a four cylinder compound,
each cylinder being independently connected to the driving axle_

No eccentrics are used, the valve mechanism being operated
conjointly from the cross-head and crank-pin. The firebox also

is a departure from the ordinary design.

The ceremony of launching a new vessel of the North German
Lloyd Steamship Company took place on Monday, May 3, at the

Vulcan Works, Stettin. The Kaiser Wilhelm der Grosse. when
completed, will be the largest vessel afloat. The vessel is 649 feet

long, has a beam of 66 feet and a draught of 43 feet. She has a

displacement of 20,000 tons and her screws are driven by two triple

-

expansion engines ol 30,000 horse-power, capable of propelling the

vessel at a speed of 22 knots.

Profits in Manufacturing Armor Plate.

The recent publication of the faets with regard to the mess into

which the armor plate question has been thrown has created

wide interest, and in justice to the firms having gone into the

business the figures showing what the profits of manufacture

are should be known. The following communication from the

Carnegie Steel Company to one of its correspondents is given

below with acknowledgment to the Iron Age :

Sir: There seems to be an impression prevalent that we have
made unusual profits on armor. We beg your kind perusal of the
following statement, which we believe must correct this most un-
founded impression.

in the matter of the cost of armor plate.

Deductions from the figures now before Congress in the report of the Hon.
H. A. Herbert, late Secretary of the Navy.
Total value of the Carnegie armor plant $3,376.(119.77

Average date of expenditure, determined from same report : March, 1892.

Armor shipped Ociober. 1S91, to March, 1897, inclusive, 12,482 gross tons—
an average of 2,270 tons pf r year.

Proceeds of same, $6,764,176.87 or §541.91 per ton.
Per ton.

Secretary Herbert's basis of cost of manufacture, labor and ma-
terial, excluding maintenance $197.78

Maintenance, 10 per cent, on cost of plant, excluding land and in-

terest, $306,101.97 per annum , or, on 2.270 tons* 134.81

Total cost of armor plate as established on Secretary Herbert's
basis $332.62

SI MM ART AND DEDUCTIONS.
12,482 tons of armor shipped.
Proceeds, per ton 8541.94 $6,764,476.87
Cost, per ton 332.62 4.151,762.87

Profit, without allowance for depreciation $'09.32 $2,612,714.00
Or, $475,039 per annum.

Investment -Plant $3,376,019.77
Working capital 750.000.00

Total $4,126,019.77
Annual return, without allowance for depreciation or for interest on in-

vestment, about II 1 - per cent.
Total cost of plant $3,376,019.77
Deduct—Land $240,000

Salvage!... 1,000 000 1,240.000.00

Loss, when navy shall have been completed, in say 15 years. $2,136,019.77
cr $142,401 per annum.

Net revenue for manufacturing, $332,638 per annum, or 8 per cent, per
annum.

* It may be explained that 10 per cent, of cost of plant for maintenance
means all repairs to plant and new machinery required by reason of
changes in methods, which are very frequent in the manufacture of armor,
but does not include any charges for interest or depreciation.

4 Salvage here means what can be saved out of the wreck when the
works built for armor plate making shall be no longer used for that pur-
pose.
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As you will see by this statement, it is impossible for us to make
more than a moderate return from this the most difficult branch of
steel manufacture. This is largely true because the government
only orders from us on an average sufficient armor to run our
enormous plant to one-third of its capacity. Quantity in the manu-
facture of armor is the most important item in determining the
cost of armor. This was clearly shown by the bid of the Illinois
Steel Company, in which they specify that a minimum of 6,000 tons
per year should be provided, and that they should receive $100 per
ton on all under 0,0(10 tons per year. If this had been a condition of
our contracts with the government, we would have been paid
$2,280,000 during the past six years for this one clause alone.
As you will clearly see from the above statement, it is impossible

for us to make even a moderate return where only 2,000 tons of ar-
mor per year are ordered, even at present prices.

If the government will give us an average of 2,000 tons of armor
per year, at present prices, we will very gladly make all over that
quantity at *400 per ton.
In conclusion, we beg you will give the above statement careful

consideration and note especially that no charge has been made for

The jig consists of a cast-iron plate, | inch thick, which carries

two pins that are^placed in contact with the bore of the eccentric

when the jig is applied. The plate has two dove-tailed grooves

in which pieces riveted to a Ji-inch wrought-iron plate slide. This
latter plate also carries two pins that are intended to fit against

the outer circumference of the eccentric. It is evident that if

the jig is applied to an eccentric in the manner indicated in the

upper left-hand view of our engraving and if after the two outer

pins are brought as close to the inner pins as the eccentric will

permit the two plates are clamped together firmly by the bolt

provided for that purpose, the center line of the jig will give the

correct position of the keyway. In setting the jig it is applied
in approximately the correct position and moved to the right or
left until the position is found in which the two pairs of pins are
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depreciation in value of plant when the navv shall have been com-
pleted, nor any charge for interest on investment. It will be seen
by the rate of proht that the assumption that the plant has been
paid for out of armor plate contracts is unfounded.

Very respectfully yours,
The Cai:nei;ie Steel Company, Limited.

Pittsbuiiu, April 17, 1897.

President Frank Thomson, of the Pennsylvania Railroad Com-
pany, who has just returned from an inspection tour of the lines in

the West, said he believed "the country will in a short while begin

to feel the effects of a general trade revival."

A Keyway Jig for Eccentrics.

In the accompanying illustration we show a handy jig used in

the West Milwaukee shops of the C, M. & St. P. Ry. for laying

out the keyways in eccentrics. The practice is to have the key-

way located on the line passing through the center of the axle

and the center of outer diameter of the eccentric, and it is evident

that the exact location is not readily and accurately obtained by

hand methods.

closest to each other, and the plates are then clamped together.

A small plate containing a notch the exact size of the keyway is

adjustable for different diameters of axles, and from it the key-

way is scribed. Once set the jig need not be again adjusted for

other eccentrics in the same lot if each eccentric is accurately

bored and turned, though it is easily set for each individual

eccentric if the necessities of the work require it.

Cammmilv&ilmis.

Counterfeit Magnolia Metal.

Editor American Engineer, Car Bcilder and Railboad
Journal:
We desire to inform you that the Arm of Sugden, Pound & Wag-

ner, of London, former selling agents for Magnolia metal in Eu-

rope, and who traded under the name of the Magnolia Anti Fric-

tion Metal Company of Great Britain, by special permission of our

company, has been dispossessed of their agency by the English

courts and that our London office and our foreign business are now
under the management of Mr. Chas. B. Miller, the President of this

company.
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We beg also to inform you that Messrs. Sugden, Pound & Wag-

ner were recently perpetually enjoined, together with the Atlas

Metal Company, Limited, of London, John Sugden, Max Wagner,

Arthur George Brown, the Globe Engineering Company, Limited,

of Manchester, the Atlas Bronze Company, Limited, and the Atlas

Bronze Company, from continuing the fraudulent business of mak-

ing an anti-friction metal and branding it with the trade mark of

the Magnolia Metal Company, of New York, imitating their ingots,

marking the boxes in which the metal is packed, " Made in the

United States," and otherwise deceiving and imposing upon pur-

chasers of anti-friction metal in Great Britain and Europe.

Justice Collins heard this case, and gave judgment against

Sugden. Wagner, Brown, the Globe Engineering Company, Limited,

and others, for selling counterfeit goods and deceiving the public

by representing that the goods were made in the United States by

the Magnolia Metal Company.
An appeal was taken from the injunction above referred to. This

appeal was tried before the Court of Appeals, Lord Esher presiding,

and the perpetual injunction granted by Justice Collins was con-

firmed. It was in this trial that Lord Esher denounced the action

of the parties above named, and characterized their performance as

" a disgusting fraud."

It has come to our notice that parties in this country have at-

tempted to perpetrate a similar fraud, and we now have one

Western firm in the courts over this matter, and we desire through

your columns to warn the engineers and the general public, users

of anti-friction metal, against these fraudulent attempts to pirate

and appropriate the use of our trade marks and name of our metal.

Every bar of Magnolia metal bears the steel stamp of the

magnolia flower and the impression of the steel die "Patented

June 3d, 1890, and " Manufactured in the United States," with the

exception of the metal manufactured by this company in Russia,

which bears the stamp of the magnolia flower and the words
" Manufactured in Russia." Magnolia. Metal Company.
New York, May 10,1897.

Good Advice to Students.

In an address recently delivered before the engineering students

of the University of Wisconsin, Mr. J. N. Barr gave some excellent

advice, which is equally good for older men. He impressed the im-

portance of little things, and for an example took an axle and its

bearings to show the number of trivial things which might cause

accident and disaster. The advice given is contained in the follow-

ing paragraphs taken from the address:

Every one of you has undoubtedly heard the remark that so and
so is a very smart person but he does not seem to get along. There

must be a screw loose somewhere. The remark indicates that there

must be some deficiency not very apparent, possibly so slight as to

be imperceptible to the average observer, and yet a deficiency that

spreads its blighting influence over the entire life work ef the un-

fortunate, destroying his hopes and the hopes and expectations of

his friends. This is true, even though no glaring faults such as

dissipation, negligence, etc., exist. It is often true of the best and
brightest of students. It has been the occasion of wonder and
remark in many cases which have come under the observation of

every one of us, and the general solution of the problem is embodied
in the phrase. '" There must be a screw loose somewhere."

There is probably no grander manifestation of the triumph of

mechanical skill than is furnished by a locomotive and its accom-
panying train dashing along at high speed. You have there the

prime mover, the means of generating power as well as the addi-

tional components of train and track which unite to form one
grand machine. As it passes, the demonstration of a ;power suf-

ficient to hurl the immense mass, often of more than a thousand
tons, at a rate of .60 to 80 feet per second, is truly majestic. The
sharp pant of the steam as it escapes from performing its work,
the quick vibration of the piston and its attachments, the whirr of

wheels, the rumbling and groaning of the truck, the hurricane of

displaced air, all combine to make an impressive display of power,
and yet the failure of one little detail of the great machine, a loose

bolt, or a broken journal, may be sufficient to hurl it from its ap-

pointed task, carrying death and destruction iu its wake.
It is not proposed, however, to multiply examples of this kind

but to take an object lesson from a journal, box, ana bearing of an
ordinary car, and to follow out in detail its construction and opera-

tion, showing the considerations which make and keep it what it

is, and the reasons for its simplicity and apparent crudeness. A
full consideration of this apparently unimportant detail will throw

a strong light on the principles and business considerations under-

lying all successful mechanical designs. When it is remembered
that in a train of 50 cars there are 400 of these boxes, and that the

failure of any one to perform its legitimate functions will just as

effectively prevent the train from reaching its destination as if the

boiler of the locomotive had exploded, an adequate idea of the im_

portance of this somewhat obscure detail can be formed. * * * *

It is not necessary for you to wait until the time for entering on

your practical life to utilize the principles here set forth. They
apply with equal force to your present studies In your mathe-

matics, pure and applied, you have formulae which are the means
by which your work is accomplished. A lack of a proper and full

understanding of one letter in a given formula may lead to results

that will be disastrous as far as your class standing is concerned,

and in future may prevent entirely the use of the mechanism which

you are now constructing with the aid of your professors, and
which you fondly hope will assist you in your future career. It is,

therefore, my most earnest advice that you leave no loose screws in

the mechanism of your education or you may find it utterly useless

when you are in most urgent need of it.

It is my endeavor to show that in apparently simple cases there

are often such complications of circumstance and consideration

that change from established practice is extremely hazardous and

should be entered upon only after the most mature deliberation.

Much of our present practice rests on information that is

extremely indefinite so that it is impossible to say how far such

Motor Car for the Hartford-New Britain Electric Line,

practice may be from what is best. But as the result of observa-

tions on many abandoned but promising attempts at improvement
I would say to you that a change should be entered upon with a

great caution.

True scientific humility should characterize the consideration of

any question which may arise as to improvement in present

practice. The flippant idea that almost any change will be an
improvement should be carefully set aside. Novelty possesses no
intrinsic merit, although an extended observation of many changes

that have been made would seem to teach the contrary.

The crystallized experience of years which forms the foundation

of present practice should be regarded with great respect. It

forms a ground work resting deep in the obscurity of the past

which it is almost impossible to measure or estimate, and it may
be much broader and more solid than you are prepared to admit.

If you build aside from this foundation you may find that you have
builded upon the sand, and the searching effects of practical

results may not only bring your fair and fostered structure to

destruction but you may, yourself, be ruined in the fall.

In fact your career in starting out in the active pursuit of your

profession is very similar to that of a traveler who starts out to

traverse a tract of land, rough in contour and covered with ob-
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structions. The traveler has been taught certain facts in connec
tion with the ground intervening between him and the point he
desires to reach. There are some beaten paths which are tortuous
and often steep and difficult. The way seems long and trying. The
temptation to turn out of the beaten path and strike into the jungle
in the hope of shortening the journey or finding a less laborious

way is frequent and pressing. The grief, the trials, the disappoint-

ments, the heartburnings, which have baen suffered by those who
have broken the present paths, difficult though they be, if known, are

forgotten and the young aspirant impatient of his progress breaks

third rail at grade crossings is disposed of by fitting contact

shoes to each truck of the second car of every train, with a suita-

ble connection from these to the motors. There is no crossing so

wide as to prevent a continuous contact with the rail with this

provision, and the rail is omitted in passing all crossings. The
conducting rail is carefully protected at the stations and at the

New Britain station the rail is cut out from the circuit while

trains are standing in the station. The contact with the third rail

is made by means of sliding shoes carried by links and suspended

Trucks for Motor Cars-Hartford-New Britain Electric Line.

aside into the unknown country. This is especially true of the

bright, the strong and the active. The patient and persistent plod-

der is more apt to stay in the beaten path and utilize the labor and
experience of his predecessors. In exceptional cases the bold and
bright adventurer succeeds, after untold labor and fortunate escapes

from danger, in making a new path that strikes the beaten path

far ahead and finds himself well advanced toward his goal.

But in the majority of cases the new path is not carried through.

The traveler, after struggling through hitherto unknown difficul-

ties, is forced to retrace his steps or emerge from the unbroken
country into the beaten path to rearward of the place at which he

left it. His more prudent companions are out of sight, and he is

compelled to take up his way far behind, carrying with him the

pitying thought of his friends that there must be a screw loose

somewhere.

Extension of Electrical Equipment on a Surface Steam
Railroad.

The electric traction application on the New York, New Haven
& Hartford Railroad between Berlin and New Britain on the

Hartford Division, and from New Britain to Hartford on the

Springfield Division, New England system, was formally tried

May 11. This line is 12.3 miles in length, which is the longest

road so far changed from steam to electric traction. The portion

of the line between Berlin and New Britain is single track, and

the portion from New Britain to Hartford is double track, though

only one of these, the eastbound, is now operated electrically.

Passing turnouts are provided, and cars will run at 20 minute in-

tervals, the fare being 10 cents each way as against 25 cents pre-

viously charged on the steam trains.

The third rail system is used, the rail beinga flattened " A " sec-

tion similar to that used on the extension of the Nantasket line.

The conducting rail is bonded by 4-inch plates of copper 4J by 12

inches in size, the conducting capacity of the bonds being about

twice that of the rail itself. There are no feeders whatever, the

bonding of the rail being depended upon to render additional

connections unnecessary. The question of the disposition of the

beneath the king bolts of the motor car trucks, the distance be-

tween the shoes being 33 ft.

The present length of the power-house, which is at Berlin, is

113 feet 3 inches, its depth is 102 feet 5 inches, and height to

ridge pole 65 feet. It is divided by a brick wall into two parts,

the part facing the railroad being the engine-room, while the

other part contains the boiler equipment.
The boilers are 10 in number, each of 300 horse-power. They

are of the return tubular type and are set in two batteries of five

each. In the construction of the boiler front a new method, de-

vised by Col. N. H. Heft, Chief of the Electrical Department of

the road, who has carried out the entire electrical installation, is

followed. The entire boiler front is arranged so as to be taken
down without disturbing the rest of the boiler setting, the front

being bolted to a plate attached to the dividing wall instead of to

the wall itself.

There are two feed-water pumps, either pump being capable of

supplying water to both batteries at once. The piping from the

boilers is in duplicate and will be covered with non-conductive
covering. The flues enter a brick stack 125 feet high, located

immediately in the rear of the center of the present building.

The coal used is known as locomotive sparks, the burning of

which has given considerable satisfaction at the Stamford and
Nantasket stations. The coal is taken directly from the tracks in

the rear of the station and is emptied into a large bin running
along the back of the building.

Power is now furnished by a Greene-Corliss cross-compound
condensing engine, built by the Providence Steam Engine Com-
pany and rated at 1,200 nominal horse-power, with steam cylin-

ders 28 and 48 inches in diameter by 4-foot stroke. The speed is

100 revolutions a minute. A General Electric standard 10 pole

350 kilowatt geuerator, of the iron-clad type, is connected di-

rectly to the engine. The dynamos are over compounded and
furnish current at 600 volts, no load, and 650 volts full load. The
shaft and armature weigh 58 tons and the flywheel, which is cast

in four sections, and is 18 feet in diameter, weighs 52 tons, mak-
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ing a total weight on the bearings of 110 tons. A traveler with

two cranes, one of 35 tons, the other of 5 tons capacity, runs the

entire length of the engine-room.

The cars five in number are open, as will be seen from the en-

graving. They weigh 64,000 pounds each and are 50 feet long.

Each car has two "G. E. 2,000," motors weighing 4,300 pounds

apiece. They were built by the Barney & Smith Car Company,

of Dayton, O. The controllers are of the "L" series parallel type,

and each car has two automatic circuit breakers. The lighting is by

16 candle-power lamps. Each motor car is fitted with air brakes,

two gongs and a chime whistle. Air for the brakes and whistle

is furnished by a vertical double cylinder air pump driven by a

motor automatically controlled by a special switch which is opened

when the pressure in the main tank reaches 90 pounds and closed

when it falls below that. The form of the motor trucks may be

seen in the second engraving. The General Electric Company
kindly furnished the information here presented.

Electricity or Steam in Rapid Transit—Which ?

GEORGE MOFFAT.

That the urban and suburban road is the next great field for

electricity is claimed by electrical engineers, but as most engi-

neers of all classes are extravagant in their claims, let us see

wherein this is substantiated by facts. We find a great deal of

interest awakened among railroad men now over this problem,

but data for comparison under similar conditions is not obtainable;

the results which have been submitted have been presented either

by enthusiasts or by over-conservative persons. With Chief

Engineer Wallace, of the Illinois Central Railroad Company,
stating that the field of electricity in this class of work is limited,

and President Clark, of the N. Y., N. H. & H. K. R., quoted as

saying that the time has come when locomatives may be con-

signed to the scrap heap, as coaches were [forty years ago, it is

impossible for a person not well versed in both sides of the ques-

tion to come to an intelligent decision—although 1 would not

advise any road to enlarge its scrap heap by dispensing with

its engines at the present time, President Clark notwithstand-

ing. And as to the ultimate outcome of this question railroad

men are intensely concerned.

We find.the "Alley L" in Chicago making the change, and the

Illinois Central contemplating it on its Chicago terminal lines,

while others are giving it serious attention. Then, again, some

of those in charge of roads operating electrically admit that they

believe they could operate cheaper with steam. One reason of

this may be found in the fact that but very few of our electricians

are railroad men, being generally engaged in lighting and street

railway work, and not thoroughly understanding the problems

and difficulties to be met with and overcome in this special field.

Thus many points which are vital are overlooked and neglected,

such, for instance, as tractive power. Of course, after once in-

stalling a system it is out of the question to make the needed

changes which practice shows to the unpractised engineer to be

necessary on account of the extra cost, which would more than

cancel the saving claimed by adopting the electrical system,

i Then, again, an opinion like the following,which is taken from

an editorial in Electrical World of May 1, does not meet with ap-

probation by railroad men: "The method proposed

seems to be a practical suggestion. The efficiency of such a sys-

tem could not be very high. . . ."

Any system which is of low efficiency is not likely to meet with

their approval as being practical. The results obtained by any one

road cannot be taken as a basis of calculation for any other road,

for these depend chiefly on local conditions and the topography

of the city. What would answer in a city like Chicago would be

wholly inadequate and unsuitable for one like New York. The
claims made by both parties are at timesextravagant and over-

sanguine. For illustration, the question of repairs, which is an

important one, is claimed by each to be in their favor. Mr. O. F.

Crosby states that the electrical repair bill should be less than one-

third of that for steam locomotives, while the Railway Master

Mechanic says the cost of motor repairs exceeds that of locomo-

tives. In the writer's own experience on both steam and electric

roads, he has found that there is actually very little difference in

this respect, and the figures will eventually, he believes, be in

favor of motors, as much skilled labor will not be required for

repairing them as is at the present time required for steam loco-

motives, because armature windings are being made on forms,

and all repair work is being reduced to such a simple system that

a great deal of it may be done by any intelligent laborer after a

few days' instruction.

The coal costs about 10 per cent, of the operating expenses on

many steam roads ; this figure can be cut in two on an electric

road which is properly designed. But this result is impossible to

attain on a road that has but few transportation units on account

of the violently fluctating load, in which there is no economy
when operating Corliss engines. It is not necessary to enter into

any argument as to how this saving is to be accomplished, for

any unprejudiced person can readily see the gain in centralizing

power, running condensing engines and having no coal and
water load, and many other advantages may be cited, which a

little thought will quickly suggest. Economy is paramount in

considering any changes. It is first necessary to know whether

the money saved by substituting electricity for steam will more

than compensate for the additional interest which it is necessary

to pay on account of fitting the road electrically. If the manager
contemplating the change consults some electrical engineer he

will, no doubt, be carried away by the array of figures and
" facts" which will be brought forward. Then, if the author of

the figurej is not a practical railroad man and does not know how
to make the road successful, a result will be a disgruntled board

of directors, and "Another proof that electricity will not do for

railroad work." This is generally caused by carrying street rail-

way practice into railroad work—a mistake, because the condi-

tions are totally different.

The transportation units should have a speed of about 20 miles

an hour including all stops. This means it should have the

power to attain maximum speed quickly and be able to make
stops in the shortest practical time; or, to state it more concisely,

we want plenty of starting and stopping power. On this, to a

great extent, will depend the capacity of the road, but any in-

crease in the speed will not mean an increase in the carrying ca-

pacity; in fact, the reverse is true on account of increased head-

way essential to safety. We will find the chief objections to the

steam road from a public point of view to be noise, dirt and, in

congested districts, the inability to ride at times. Will the substitu-

tionjof electricity improve this? That so far as cleanliness and

noiselessness is concerned the verdict is in favor of the motor is

disputed by none; and this of itself has a salutary effect on

receipts, either in increased patronage or a satisfied public or

both. But in stopping and starting there are a number of things

which limit and modify the problem which must be considered,

such as the weight of cars. The weight of engines on some roads

is limited on account of rails being laid on elevated structure. I

do not believe that there will be much difference in this respect

with the use of electricity, for in order to get strength it may be

necessary for electrical reasons to put large slow-speed motors on

cars, and this will necessitate the use of larger wheels and proba-

bly longer trucks. On account of the design of motors, it will be

seen that the "pull" is applied to the whole circumference of the

armature instead of being at two points and constantly changing

as in steam locomotives. This will favor the electric locomotive

in attaining maximum speed in an incredibly short time, but in

stopping there will be no difference, as both will be stopped by the

same agtncy--air. In case it become necessary to stop quickly

and the direction of motion is reversed, the motor would not be

as reliable as the steam locomotive.

It is claimed that with the change, lighter rails may be used ;

not so, as it needs but a glance at any city street railway to see it

has been found necessary to use heavy rails in that service,

some being as heavy as 100 pounds to the yard. With a first-

class road and good rolling stock the only limit to the motor

speed is that determined by the requirements of safety. All of the

roads at present equipped have followed the old railroad system,
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one motor car with three or more coaches attached, although

there is no good reason for so doing. If at least one motor was

applied to each car the tractive power would be better, as would

the results generally. I am glad to see that Mr. Frank J.

Sprague, who advocated this system over ten years ago, will in-

stall it on the " Alley L" in Chicago. Such a system does not

necessarily entail employing a motorman for each car, as they may
all be controlled from the front car. The cars may be uncoupled

at any point, and each section controlled independent of the others.

Such a system is the ideal for flexibility, although the efficiency

of motors will not be as great as one or two large ones would give

yet the efficiency of the whole system will be much greater.

There is an immense amount of data at the present time, being

published in railroad journals, which pretend to show the cost of

coal in hauliug trains stated as so much per passenger. Such
data are trash and not worth considering, as such figures will vary

continually with exactly the same mechanical conditions ; and
are dependent on traffic.

Mr. Geo. S. Strong says, in the Railroad Gazette (May T) that ;

" The secret of successful competition of steam roads with elec-

trical roads for local and suburban business does not lie in the

adoption of electricity, but in the adoption of steam motors that

meet all the requirements of an electric motor." If this could

be accomplished I would agree with him, but it is a physical im-

possibility, and tne last clause of the sentence is an admission

and argument that there is nothing which meets the present re-

quirements of railroad men as does electricity.

To answer the question presented in the title of these lines is to

say that the requirements of the public are unquestionably tend-

iug in the direction of small and frequent units. They are being

educated to this by the competitors of the steam roads and in

urban and suburban transportation the steam roads will be com-
pelled to meet this feature of electric railway operation if th^y

are to retain their business. The advantages of electric traction

lie chiefly in meeting this problem which cannot be successfully

met by the use of direct steam. The roads will undoubtedly be

driven to use electric motors and the problem before us is to use

them in the proper way. Comparative tests of different systems

are needed and if these are made and the effects of different

methods of furnishing power are compared, the results will

doubtless be toward imp/overn?r:t in the cost of operating by

electricity. It is too early to say that electric is more expensive

than- direct steam traction. No one knows whether it is

or is not true. The usual methods of furnishing power in large

units for electric work whereby great fluctuations of load cannot

be properly accomodated show that there is much yet to be done

toward the improvement of existing methods in this direction.

I would present the suggestion, that the next road to adopt electric-

ity engage in careful tests for comparative purposes with the

object of securing necessary information as to cost and that the

application of the electric power should not be complicated with

such questionable practices as attempts to heat thenars by electric-

ity. Furthermore the change should not be made with a view of

proving the theories of any individual to be correct, but the

problem should be worked out with reference merely to the at-

tainment of the desired results in the most satisfactory manner
from a commercial standpoint.

Experiments in Boiler Bracing.

One of the subjects treated before the American Society of Me-
chanical Engineers at the recent Hartford meeting which will

specially interest our readers was a description of an elaborate

series of tests upon crown stays in a paper by Mr. Francis J. Cole.

The paper is an interesting cne, but. for lack of space, we present

only a few of the illustrations and one of the tables with an
abstract of the text as fellows :

In all these tests, it is assumed that the bolts are spaced 4 by
4 inches, center to center, supporting an area of 16 square inches.

The total stress which each one would be required to sustain, due
to the pressue of the steam, would be the area multiplied by the

maximum boiler pressure.

The pocketing or bagging down, which is characteristic of an

overheated crown sheet caused by low water, was imitated by
using a bearing plate of J-j-inch steel 8 by 8 inches square, with

a hole 4,'j inches in diameter bored through its center. The area

of this hole is 15.9 square inches. The specimens were screwed
or driven into pieces of %-inch steel plate, 12 by 12 inches square.

A 100.000-pounds Riehle screw testing machine was used, the

specimen plate and bolt being inverted, with the bearing plate

between it and the head of the machine, the stay bolt hanging
down through the middle. Sixteen different styles of crown stays

were made, specimens numbered 1 to 16.

These specimens represent the ordinary forms most commonly in

use, and other styles which suggested themselves. The material

used was 1-inch round mild steel of 58,390 pounds ultimate tensile

strength, with an elastic limit of 38,900 pounds, and an elongation
of 30.25 per cent, in 8 inches.

The %-inch steel sheets, 12 by 12 inches (a few of the first were 6

by 6 inches) square, into which the boUs were screwed, were mostly
cut from one large sheet, having lengthwise an ultimate tensile

strength of 59,150 pounds, elastic limit of 28,800 pounds, with an
elongation of 31.75 per cent, in 4 inches, and crosswise an ultimate
tensile strength of 58,400 pounds, elastic limit of 28,040 pounds, with
an elongation of 28 per cent, in 4 inches, both ways showing a silky

fracture.

The specimens were heated in a small portable forge, alongside
the testing machine. The plates, with the bolts projecting upward,
were placed on the fire, and the heat localized in the center over a-

diameter of about 6 inches, by keeping a small, bright fire, and
dampening the outside with fine wet coal, to keep it from spread
ing.

In this method of heating, the head, or nur, would be hotter than
the rest of the sheet, imitating in a measure the conditions which
are present in a locomotive firebox. In all the hot tests the sheets
were heated to a bright red, but in the first tests owing to the

slow speed of the machine, and the time consumed in centering the

specimen, the fracture did not take place until some of them were
almost black ; in the later tests the speed was very much quicker,

and arrangements were made for centering the specimens very
rapidly. Evidently the temperature at parting is the correct one
upon which to base the holding power of the bolts.

The average of the tests in which those of lower temperature
and doubtful results are not considered, is as follows :

Soec.
No.
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Regarding the holding power of stay bolts screwed through

%-inch plate and riveted over, as shown in specimens

1 to 4 and 15, it will be observed that the average holding power

when cold is 16,350 pounds for the worst, and 21,000 pounds for

the best, and when hot, 3,170 pounds for the worst and 4,613

pounds for the best. This would indicate that the best riveted

head which can be formed cold, made in the usual conical nhape,

has a holding power, hot and cold, very much less than the worst

form of bolt with solid head, even when nicked or grooved deeply

under the head, or bolt screwed through with a nut on under side

of sheet.

It does not appear that the solid button head bolts are deficient

in holding power when tested in this manner, but the principal ob-

jection to their use is the liability of injury when screwed into a

firebox where the holes are not tapped at right angles to the sheet,

and where the surface of the sheet is curved. This objection can

easily be removed by properly seating the head. It is the regular

practice of the locomotive company, with which the writer is con-

nected, to use a seating tool, which faces off the under side of the

sheet exactly at right angles to the longitudinal axis of the bolt.

This not only insures a much tighter fit, but guarantees absolutely

against any bendiug of the head, when screwing it close up to the

crown sheet.

The holding power of the staybolt, when provided with a nut, is

considerably increased when redhot by countersinking the nut and
well riveting the bolt into the same, as shown in specimen No. 14.

The characteristic failure of the bolts when screwed through and

riveted over was by the sheet bagging down, stretching out the

be avoided. It not only weakens the bolt in its most vital poin

but the possibility exists that some bolts are liable to be cut deeper

than necessary by careless workmen. Moreover, it is unnecessary,

as tighter work can be done by slightly countersinking the sheet.

It is good practice to enlarge the end screwed in the crown sheet

for 1 inch or X% inches directly under the button head, making it

slightly taper. For 1 inch round crown stays a good proportion is

to upset the lower end for 1 3
'
5 inch or 1,^-inch thread, leaving the

upper end for 1-inch thread. For l>s'-inch round stays, lower end

lf5 inches, or lj56 inches upper end, for ljjj inch thread.

The argument often advanced, that it is safer in radial stay boil-

ers to omit all heads or nuts on firebox ends of crown stays and
allow a few to pull through easily in ca9e of low water so as to put

out the fire and relieve the pressure, does not seem to hold good in

practice, as the sudden letting go of a few bolts throws such an

additional load on the adjacent ones, that they are frequently un-

able to stand the strain and tear out row by row until the whole

crown is blown down.
As crown sheets are usually higher in front than behind and

arched in the center in radial stay boilers, good practice indicates

that a few crown stays (say 10 or 12) in the front and in the center

—the highest point—should be left without heads or nuts, and
simply riveted over. In case of low water these would pull out

and relieve the pressure, before the rest gave way. A prominent

railroad having this in view, leaves every other crown stay riveted

over without solid button head or nut.

It is better to face the sheet with a cutter, allowing the solid

finished metal surfaces to come together without twisting or bend-

ing the crown stay, than to use a copper washer or to bend the

bolt under the head in attempting to tighten it up against a rough,

uneven surface.

Fig. 14

threads to a bell-mouth shape, and shearing off a small annular
ring representing the thickness of the riveting. It will be observed,

when referring to specimens 1 to 4 and 15, that the edges of the

head are very shallow where they are sheared off in line with the

edge of hole, and that the holes are stretched to such an extent

that the threads lost their holding power. Generally speaking, the

use of a nut increases the holding power of the staybolt over the

plain riveting, when tested cold, about 100 percent, and 50 per cent,

when heated to a bright red.

One of the most noticeable features shown in these tests is the

comparatively slight decrease in holding power of any of the forms
of crown stays until a temperature exceeding a black or dull red

has been reached. This is especially so in the case of test Xo. 14,

specimen No. 1, which, at a dull red, showed a strength of 14,800

pounds, and the average strength of the same, cold, was 16,350

pounds. The results of the tests would seem to support the state-

ment that the average holding power of the usual form of staybolt

at a dull red or almost black heat would be decreased from its

strength cold about 50 per cent., and at a bright red, decreased to

about one-fifth of its original strength, except in specimens 11, 12,

13, and 16, which are decreased to about one-fourth of their original

strength. In the case of specimens 13 and 16, their holding power
would be very much increased by the use of a thicker crown sheet

as they mostly failed, both hot and cold, by the head pulling

through the sheet.

The conclusions of the writer are:

That the center rows (5 to 10, according to the size of boiler) of

the crown stays should be provided with solid button heads, or

with nuts like Xo. 14, to prevent pulling through in case the crown
sheet is overheated.

Grooving or cutting out the first thread under the head should

A Good Route to the Conventions.

The Pennsylvania Railroad, by its " Cape Charles Route," offers

the most convenient and rapid way of getting from New York and
Philadelphia to Old Point Comfort by rail, on trains leaving New
York at 7:55 a. m. and 7:55 p. m., arriving at Old Point Comfort at

7:05 p. m. and 8:00 a. m. respectively. These trains have Pullman
buffet parlor and vestibule sleeping cars running to Cape Charles.

Returning, the trains leave Old Point Comfort at 8:40 a. m. and 7:10

p. m., arriving in New York at 8:45 p. m. and 8:00 a. m„ respectively.

The night trains run daily and the day trains on week days only.

Lead for Locomotive Valves.

The important subject of lead for locomotives has been brought
into prominence again by the paper recently read before the

Western Railway Club by Mr. C. H. Quereau, in which it was
clearly demonstrated that the general tendency is toward reduced

lead, with very good reasons for the practice. In this connection,

a paper published some time ago in the Organ fur die Fortschritte

des Eisenbahnwesens by Mr. August von Borries, Inspector of the

Hanover State Railways, is of special interest. This has been trans-

lated for these columns, and, while it is not brief, it is presented

nearly in full on account of the value of the statements which are

made by this authority. It will be noticed that Mr. von Borries'

experience dates back to 1878, and that the facts stated are in ac-

cordance with conclusions drawn by Mr. Quereau. It is understood

that with compound locomotives Mr. von Borries uses only 0.08 inch

lead on the high-pressure cylinder and only 0.03-inch on the low
pressure, and that his results are entirely satisfactory.

In consideration of the great influence which the valve motion
has upon the consumption of coal, and the hauling power of the
locomotive, I have taken it upon myself to add my own experience
to that of Messrs. Straufs and Richter. This experience is not con-
fined to the valve motion upon any single locomotive or type of
locomotive, but is based upon about 16 years of observation on more
that 400 locomotives, and is in accord with that of many
establishments as well as the investigations of engines in service.
This experience should therefore be of especial value, in that it has
led to the formulating of simple rules for the determination of the
dimensions of valve motions, and enables us to explain in a very
simple fashion the favorable results that were obtained in the ex
periments of Straufs and Richter.
In the year 1876 a special provision was made in anew six-wheeled

fast passenger locomotive that was built with an Allen valve motion
and crossed eccentric rods, to increase the outside lap by 0.04 inch,
and the lead which had previously been from 0.11 inch to 0.15 at
0.2 cut-off was thus reduced to from .07 inch to. 11 inch. All of the
locomotives treated in this way showed themselves to be superior
to the old locomotive of the same construction in everyway. The
same thing was first shown in 1S78 on a standard passenger loco
motive, which originally had from 0.11 inch to 15 lead at 0.2 cut-off

and worked in a loggy manner, but by increasing the outside lap
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by .04 inch the machine worked very freely. A further increase of

the lap produced a decrease in the efficiency, even when working
in full gear.
A still more remarkable result was first obtained in 1880 on a

standard freight locomotives which, at 0.3 cut off, and with Allen
valve, had a linear lead of from 0.15 inch to 0.2 inch, and in
spite of Che remarkable increase of efficiency it did not exceed iu

any of the principal dimensions those of the old freight engines,
although it did burn somewhat more coal than they did. In this
case the outside lap was increased about 0.08 inch, and since that
time has done better work than the standard locomotives.
These results gave occasion to test the valve motions of all of

the old passenger and freight locomotives on the Hanover railways.
In many cases the lead was found to have been 0.32 inch, the de-
crease of which, according to the size of the valve, being from 0.11

inch to 0.15 inch for plain valves, has invariably made an im-
provement in the working of the engine.
At a later period there was an opportunity of substantiating the

accuracy of the first observations. For example, the efficiency of a
freight locomotive built for short runs with a large boiler and stand-
ard working parts was a little less than that of the standard en-
gine, but was made to surpass the latter after its lap, which was
originally 0.70 inch, had been increased to 0.87 inch. In one of the
later arrangements of the compouud freight locomotives the pre-
vious unsatisfactory action of the type was discovered and the rea-
son therefor found to lie in the fact of a defective valve motion
which gave a lead of from 0.12 inch to 0.16 inch, instead of from
0.08 inch to 0.12 inch. It may be remarked that it is the Allan valve
motion with crossed rods which is used almost without exception
and that it is designed with good proportions ; that there are no
essential differences in any of the standard locomotives, aud that
the clearance space averages about ten per cent, of the space swept
through by the piston. The inside lap runs from 04 inch to 0.08

inch and variations of 0.04 inch in either direction have but very
little influence upon the running of the engines.
Hereafter, with a cut-offof from 0.2 to 0.3, the lead was made from

0.08 inch to 0.12 inch for Allen valves and from 0.12 inch to 0.16 inch

The figures given in this table are from a compound freight looo-
motive. The question then naturally arises :

On what does the great influence of the lead depend for effecting
an improvement in the action of the steam and how can it be ex-
plained that so little has been learned in regard to it up to the
present time ?

The explanation of the first portion of the question is compara-
tively simple: If the steam admission line begins too soon before
the crank reaches the dead point, the full pressure upon the piston
will also be reached too early, with the result that a corresponding
pressure is exerted upon the crank pins and axle boxes, which cre-

ates a very considerable frictionat resistance, and also imposes a
detrimental amount of work upon the pistons during the forward
motion. The relation of friction to useless work will also be an
unfavorable one, in that it will tend to make the running of the
engine loggy. If, on the other hand, the admisaion is made too
late, the necessary steam pressure will not ba reached before the
point of cutoff, especially at high speeds. The locomotive then
runs very easily, but is deficient in power.
For the determination of the most suitable dimensions for the

width of the lead opening, the ordinary indicator cards give almost
no assistance, since they do not mark the forward motion in the
neighborhood of the dead points, or the internal frictional resist-

ance of the machine. These mistakes are frequently made through
an imperfect understanding of the case, since good admission lines

can always be obtained by increasing the lead. As illustrating
this statement it may be said that the first standard freight loco-

motive with an Allen valve and a large lead gave faultless admis-
sion lii.es, while the older and better-working locomotives with
the common valves gave cards with the admission line falling off

very decidedly.
The inadequateness of the indicator lines to furnish sufficient

data for the determination of a satisfactory valve motion must be
taken as the answer to the second portion of the question. It, is,

therefore, necessary to guard against accepting an indicator card
as an evidence of the good action of the steam and the satisfactory
operation of the valve motion. In this matter we must rely upon

Ti-5.2

Lead for Locomotive Valves.

for plain valves, while an inside lap of from 0.04 inch to 0.08 inch
has generally given very satisfactory results, and these proportions
have been made a fixed rule in all of the shops, end every valve
that is brought in for repairs is changed so as to coincide with
them. A variation in the action of the valve necessarily follows,
on account of the v.ell-known irregularity due to the use of the
link motion, wherein the forward lead is about 0.04 inch greater
than it is at the back.

It was only upon the adoption of these standard dimensions that
the same efficiency was obtained in all locomotives of the same con-
struction. Hence it was essential that there should be an entry
made in the workshop books, in which every improvement made in

the locomotives brought in for repairs should be recorded in accord-
ance with the following form:

LOCOMOTIVE NO. 1.266.
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exhaust takes place at Ob' instead of at 06 ; (3), the exhaust is also

somewhat prolonged at C, C\ and the compression consequently
shortened, since the valve closes at Oc instead of at Oc.

The slight decrease in the admission opening is devoid of any
serious detriment to the operation of the engine, while the in-

crease of about three per cent, in the stroke of the piston dur;ng
expansion is a slight advantage and the increase in the exhauc line

bv about four per cent, is of considerable advantage since the back
pressure is in this iwav diminished, and the internal friction is

lowered by the decreas'e in the pre-admission. Since the valve

circle II. may be wholly derived therefrom, it might be concluded
that the valvt motion for the portion indicated by (I) might be given

a slight forward motion or that the advantage indicated under (2)

and (3i could be obtained without any special changes other than
an increase of the outside lap.

But if we wish to retain the present steam valve, it is possible to

secure the diminution of the lead with all of the results that have
been mentioned, as shown in Fig. 2, by lessening the throw of the

valve: the lattercan be obtained in the simplest way by decreasing
the angular advance of the eccentric; a method that is hardly to be
recommended in that the whole admission and exhaust opening
will be therebv diminished.
The deductions obtained from the two figures hold good, not only

for a single case, but for all poi ts of cut-off. In determining the

dimensions of the lead opening, both for the Allen and Stephenson
valves, it is necessary to consider what changes should be made in

it so as to secure the most efficient action of the steam at that point

of cut-off which is most in use. The size of the lead opening in the
valve motion, as laid out, is without any essential influence pro-

vided the full gear cut off is at least 75 per cent, of the stroke,

whereby the locomotive can be advantageously worked in that
position. In this connection It must be borne in mind, that by an
increase of the outside lap as shown in Fig. 1 the full gear point of

cut-off is somewhat shortened.
The results of the first of Straufs' observations and of Ricbter's

experiments are therefore in accord with my own experience. That
the diminution of the lad opening, brought about by these two
gentlemen bv twisting the position of the eccentrics, can be accom-
plished in my way by an increase of the outside lap. is a matter of

no importance, since this depends less upon the effective action of

the steam than on the slight change in the point of cut-off. For the
latter the size of the lead opening is usually a matter of less impor-
tance, since the lead angle is always small. Since the full gear is

always used at low speeds, it will be advantageous to use a small
lead of from 0.04 inches to 0.08 inches for that point of cut-off.

A well-designed valve motion should therefore give a lead of from
0.04 inch to 0.08 inch for full gear with an Allen valve, and from
.08 inch to .12 inch for a short cut-off, which values can only be ob-

tained with the Allen gearing when open eccentric roads are used.
An Allen valve motion, with crossed rods, must beset askew for

this purpose, but in the Heusinger and Gooch movements, no
especial advantage is obtained thereby, if the lead is properly pro-
portioned. In the Stephenson motion the variation of the lead is

about three times as great as in the case of the Allen type, hence for
mid-gear, with open rods, it will be from 0.12 inch to 0.2 inch
greater (with cross rods a little less) than for full gear. In order,
then, to obtain the above mentioned values, it is necessary when
considering the use of open rods from the standpoint of Herr
Richter, to give the forward eccentric a greater angular advance
than the backing, whereby the lead opening for the backward
motion entirely disappears at a cut-off of about 0.3. In many of the
compound locomotives built in England with the Stephenson valve
motion and open rods I have therefore preferred to give almost no
lead for full gear with the same angular advance for both eccentrics.
Then at 0.6 cut-off this becomes about 0.04 inch, and at 0.3 it

reaches about 0.12 inch. This design of valve motion has given a
very good account of itself in spite of the great hesitation mani-
fested by the builders in accepting it.

It must be remarked in this connection, that the ineffective re-
sults obtained with many compound locomotives is due to the
dimensions of the lead opening. Since compound locomotives must
work with a cut-off of at least 0.3, there is always an opening of
considerable width into the ports, and as the compression of the
steam at the end of the stroke is considerable, it is unnecessary
that, for the attainment of full pressure at the commencement of
the stroke, these locomotives should have a wide lead opening.
And this may preferably be placed at from 0.04 to 0.08 inch.

If in the well-known work of Auchincloss-Muller a considerably
wider lead opening is indicated as being essential, it must be re-
membered, that at that time Allen valves were not in common use
in America, that by the use of rocker shafts there is some lost mo-
tion, which diminishes the lead and that finally the Americans had
not, at that time, fully realized the necessity for an economical use
of fuel.

EQUIPMENT AND MANUFACTURING NOTES.

The Chicago, Milwaukee &. St. Paul will build 200 coal cars at its

West Milwaukee shops.

It is stated that President Diaz, of Mexico, has ordered a private
car of the Pullmans, to cost $40,000.

The Cooke Locomotive and Machine Company has received an
order for two locomotives for Japan.

The Baltimore & Ohio has piaced an order for 25 locomotives
with the Baldwin Locomotive Works.

Six locomotives have been ordered of the Baldwin Locomotive

Works for the government railroads of South Africa.

The New Orleans & Northwestern Railroad has ordered a

locomotive of the Richmond Locomotive & Machine Works.

Henry L. Leach, of North Cambridge, Mass., reports sales during

the month of April of 153 sets of the Leach sander for locomotives.

The Brooks Locomotive Works has received a cable order from

Shanghai, China, for three standard gage, side tank passenger

locomotives.

The Brooks Locomotive Works will build the boilers for six en-

gines for the C, R. I & P. Ry. The engines are to be erected at the

shops in Chicago.

The Baltimore & Ohio Railroad is still adding to its equipment.

Its latest reported order is for 500 coal cars from the Michigan-

Peninsular Car Company.

Mr. L. Oberauer has resigned his position with the United States

Car Company to accept that of mechanical engineer of the Schoen

Pressed Steel Company, of Pittsburgh, Pa.

Mr. W. E. Clark, of No. 8 Oliver street, Boston, has been ap-

pointed the New England representative of the S:andard Steel

Works, for the sale of tires and steel-tired wheels.

The wheels for the 600 steel cars for the Pittsburgh, Bessemer &
Lake Erie will be made by the New York Car Wheel Company, of

Buffalo, N. Y. They are to weigh 700 pounds each. The Carnegie

Company will make the axles.

The new addition to the plant of the Schoen Pressed Steel Com-
pany, at Allegheny, Pa., has been completed. It covers about five

acres of ground, and includes nine large cranes, two lathes, a bor-

ing machine and a wheel press.

The Fox Solid Pressed Steel Company, of Joliet, III , and the Fox
Pressed Steel Company, of Pittsburgh, Pa., have been absorbed by

the Fox Pressed Steel Equipment Company, with offices in the

Havemeyer Building, 26 Cortlandt street, New York City.

The Cloud Steel Truck Company, of Chicago, III., has just been

incorporated by Messrs. C. L. Sullivan, W. J. Dickenson, E. W.
Rosenberg, W. E. Smith and Willard A. Smith. The capital is

§600,000 and the company will manufacture and sell railroad

materials.

One thousand box cars, stenciled "B & O.—Fairport Line," have
been built for service between Fairport and points east and an

order has been issued that these cars shall be used exclusively In

this line and in connection with the new Great Northern-B. & O.

trans-continental traffic agreement,

H. K. Porter & Company, Pittsburgh, have closed a contract with
the Russian government to supply locomotives to be used on a new
railroad in Finland. The order is for two locomotives of the light

passenger class. They are of 29K-inch gage, and will be the first

narrow-gage passenger engines to be placed in Finland.

The Rand Drill Company has received an order for the ninth

compressor from the A., T. &. S. F. Railway Company. The com-
pressor is duplex with compound air cylinders and inter-cooler.

The company has also received an order from the Alabama Gold
Belt Mining Company for an air compressor, and also an order for

another from Peru, 111.

The Chicago, Burlington & Quincy has begun to rebuild its car

shops at Plattsmouth, Neb., which were burned last winter. The
new buildings will be the same size as ths old ones, but will be

built of brick, with iron framing. Parts of the old buildings which
were not totally destroyed will be used. It is expected that the

work will be completed before September 1.

The Baltimore & Ohio Railroad Company has arranged with
Pullman's Palace Car Company for a new equipment of observation

parlor cars for use during the summer months between Pittsburgh

and Washington and Wheeling and Washington. These cars are

new and will be the first of this style to be used on the mountain
divisions of the Baltimore & Ohio Railroad.

The Rogers Locomotive Works has received an order for 15 ten-
wheel locomotives from the Mobile & Ohio R. R.

The Canadian Pacific is about to commence the building of 21

locomotives at its Hochelaga shops. Five first-class passenger
coaches, together with baggage, express and smoking-cars will also

be built for use on the Toronto, Hamilton & Buffalo section. At
Perth, Ont., 100 refrigerator, 10 furniture and 60 dump car* are

now under construction at the company's works.
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The Facer Solid Steel Car Wheel Company has turned out at its

works at Perth, Ont., a car wheel made from a solid steel ingot by

a process invented by James A. Facer. About two years ago a

similar wheel was made by Mr. Facer at Lewiston. Pa., and was
exhibited at the annual conventions of the Master Car Builders'

and Master Mechanics' associations at Alexandria Bay in June,

1895.

The Westinghouse Electric & Manufacturing Company of Pitts-

burgh, Pa., will have very complete exhibits of its various lines of

electrical equipment at the coming annual convention of the Na-
tional Electric Light Association, to be held at Niagara Falls,

N. Y., on June 7, 8 and 9. Representatives of the concern will also

be present from its Pittsburgh, Philadelphia, New York and other

branch offices.

J. W. Duntley, President of the Chicago Pneumatic Tool Com-
pany, 635 Monadnock Block, Chicago, sailed for Europe May 19. He
will visit England, Scotland, France, Russia, Austria, Germany,
Norway and Sweden for the purpose of extending the foreign bus-

iness of the company in pneumatic tools and machinery. The for-

eign business of the company is increasing and the works have been

doubled in capacity to keep pace with that and the demand at

home.

The Savannah (Ga.) Locomotive Works and Supply Company has

been incorporated by John J. McDonoygb, Thomas Ballantyne, W.
C. McDonough, P. J. O'Connor and M. A. O'Bryne. The company
is authorized to do a general business in building, repairing and
leasing locomotives and to manufacture and deal in railroad ma-
terial and supplies. This company built a plant during 1896, and
from the present action it is to be supposed that operations will

soon commence.

We are informed that on May 6 the LTnited States Circuit Court
sitting at St. Louis rendered a decision in the case of the Westing-
house Air Brake Company against the Lansberg Brake Company, of

St. Louis. The suit was for infringement of the Westinghouse
patent March 28, 1887. The decision was in favor of Westinghouse,
and a perpetual injunction was issued against the Lansberg Com-
pany, restraining it from using its device during the life of the

Westinghouse patent.

A large shipment of army coast defense cannon was recently

made from the Watervliet arsenal near Troy, N. Y., to the Sandy
Hook proving grounds. The shipment comprised 46 guns,

as follows : Fifteen 8-inch rifles of 32,480 pounds each, nineteen

10-inch rifles of 67,200 pounds each, and twelve 12-inch rifles af

116,480 pounds each. The total weight of these guns is consider-

ably over 3,000,000 pounds, and their total value or actual cost is

about a million and a half dollars.

Among the large orders recentlv shipped by the ConnellsvilleCar

and Machine Company, of Connellsville, were 50 mine cars for the

Washington Coal and Coke Company, at Stickel Hollow; 20 mine
cars and two larries for the Cambria Iron Company; one larry each

for the McCleary Coke Company and the Connellsville Coke Com-
pany; a pump aud a number of mine cars for the West Newton Coal

and Coke Company; and a large pump for the Cresson and Clearfield

Coal and Coke Company, of Clearfield County.

A patent has recently been issued to F. D. Glldersleeve, of St.

Louis, Mo., for an arrangement of an express car for the purpose of

protection against robbery. The car is fitted with a grating of

flat steel bars, the openings through which, for ingress and egress,

are controlled by the messenger. If robbery is not to be stopped
by action due to aroused public sentiment some such protection

would appear to be desirable. The patent is for sale by Mr. Gilder-

sleeve, who is in the passenger department of the B. & O. Railroad

at St. Louis.

The Dickson Manufacturing Company of Scranton, Pa., reports

good business in all departments. They are building a boiler shop
addition to their works that will give them a capacity of 150 en-

gines per year. The Midvale Steel Company has given an order to

this firm for a switch engine with 12 by 18 inch cylinders. The com-
pany is also building a compressed air locomotive for the Delaware
& Hudson coal department, with cylinders 9 by 16 inches; also a

mogul engine for the same company,with 10 by 16 cylinders, and an
unusually wide firebox for burning culm.

The Chicago, Burlington & Quincy Railroad has recently turned
out the Aurora shops two complete trains of the latest design for

service between Chicago and Kansas City. Each train will con-

sist of baggage, mail and smoking-car, two reclining chair cars,

one dining-car and two sleepers. All the cars have wide vestibules

and other improved appliances for the safety and comfort of the

passengers, and the train is illuminated throughout by the Pintsch

light, which has achieved an enviable record for efficiency, safety

and economy. The inside decorations and furnishings are of the

most unique and handsome designs.

The business of the Bushnell Manufacturing Company, of Easton
Pa., is in a very satisfactory condition judging from a list of or-

ders recently taken. Among these are seats for 10 passenger cars,

which are being built by the St. Charles Car Company for the Flor-

ence & Cripple Creek Railroad; 400 seats for the Milwaukee
Street Railway Company; the seats for four cars for the Phila-

delphia & Reading Railroad; seats for 50 cars for the Louisville

Traction Company, and several small orders of one or two cars

each, among them being the seats for a funeral car which the

Central Railroad of New Jersey is building at its Elizabethport

According to a note in the New York Herald, English railroads

cannot be compelled to purchase their rolling stock in England.
Recently Mr. C. T. Ritchie, President of the Board of Trade, re-

plying to Sir Charles Howard Vincent, member for the central

division of Sheffield, said, in the House of Commons, that the

government was not prepared to compel companies applying for

new railway charters to buy their equipment in the United King-
dom. In the case of the Waterloo City Railway, Mr. Ritchie added,

22 cars had been ordered in America, because of the seven English

firms tendering for the work not one of them was able to deliver

the stock in the time required by the railroad company.

The suit brought by the Consolidated Safety Valve Company
vs. the Ashton Valve Company in the United States Circuit Court,

for an injunction to restrain the defendants from the alleged in-

fringement of a patent for steam safety valves, granted January 19,

1869, to George W. Richardson, according to the Boston Herald, was
dismissed by Judge Colt. The Court held that the proper con-

struction of the Richardson patent requires that the aperture at

the ground joint caused by lifting the valve should always be

greater thin the aperture for the exit of steam into the open air.

The defendants' valve does not embody this eonstruction, and the

Court holds that it does not infringe upon the plaintiff's patent.

The Baltimore & Ohio Railroad Company has secured possession

of dock property at Chicago and Milwaukee for the new lake line

from Fairport. One of the Milwaukee docks is at 50 West Water
street, and has a corrugated iron warehouse 300 by 200 feet, with
wide entrances for teams and a railroad track running its entire

length. There is another dock on the Menominee River that has a

slate-covered warehouse 325 by 60 feet. Both docks will be used for

receiving and forwarding freight. The Chicago dock is at the foot

of Illinois street and has a 200-foot frontage on the river and runs
back to Illinois street. It is estimated that it has a storage capac-

ity of abnut 3.000 tons, and it is fully equipped with railway tracks.

The Peerless Rubber Manufacturing Company =tates that much
annoyance has been occasioned by misrepresentations having been

made as to the founding of the company and the manufacture of

its goods. It is desired that it should be distinctly understood that

the company was formed in 1872 by Charles Foster, Jr., and Henry
S. Winans, who associated themselves with John H. Deming as

Superintendent, who has been with the company ever since and
who is now its General Superintendent. An experience of 34 years

and the knowledge of the process of manufacture followed by that

concern, some of which he alone understands, should entitle him
to a high place among manufacturers of these goods. He is the

only man who has been employed as Superintendent by that com-
pany.

It is stated that the 15 ten- wheel freight engines which the Rogers

Locomotive Company are building for the Mobile & Ohio Railroad

will each weigh in working order about 124.500 pounds. They will

have cylinders 18 by 26 inches, and driving wheels 56 inches in diam-

eter, with 48-inch cast-iron centers. The specifications call foa

Richardson balanced slide valves, Latrobe steel tires, Carbon steel

for boilers and fireboxes, 180 pounds working pressure, New York
Air Brake Company's brakes, Ajax bearings, United States metallic

packing, National hollow brake beams, Ashton safety valves,

Nathan lubricators, Crosby gages, Monitor injectors, Buck-Hand-
Ian headlights, Leach sanding apparatus and Gould couplers. The
boilers will be 60 inches in diameter at the smallest ring, the fire-

boxes will be 10SV3
' inches long, 33J^ inches wide, 72 and 64 inches

deep. There will be 248 two-inch tubes, and the total heating sur

face will be 1,844 square feet.
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Mr. A. Thompson has been investigating the operation of the
Hardie air motor on the 125th street line in New York for Sir A.
B. Foxwood, one of the chief owners of the city railways in Liver-
pool, England, and in his report he says: " Looking at this system
from a mechanical point of view, there appears to be no doubt of its

efficiency. The details connected with the service which we ex-
amined have been very carefully wrought out and constructed, and
the machinery appeared to have sustained no wear and tear of any
moment after continuous service of about eight months. The
arrangement of the machinery in the car is that of a plain simple
engine, the working parts are of good strong section and design,
and should last for a long time with a very little upkeep, and we
have no hesitation in stating that a plant fitted upon this system,
with the arrangements and details carried out properly to begin
with, would work with as great or greater efficiency and more
economy than any other system which we are acquainted with."

The adoption of the Pintsch light by the B. & O. R. K. necessi-

tated the erection of additional Pintsch gas plants for the purpose
of supplying the cars. New plants have been constructed and are
now in operation at Baltimore, Washington and Pittsburgh, and
all recent improvements in the construction and de&ign of the
special machinery required for the production of the gas have been
incorporated. There are also plants at Cincinnati, St. Louis,
Chicago, Cleveland, Indianapolis and Columbus, O., so that the
entire B. & O. and B. & O. S. W. system can easily obtain a supply
of Pintsch gas for the cars, which are now equipped with the new
light. The Pintsch light is now used by railroads the world over,

and at present there are over 85,000 cars equipped with the system
in this country and abroad. In order to fully supply the large

number of cars with gas, over 45 Pintsch plants are now in oper-

ation in various parts of the country, extending from the Atlantic

to the Pacific oceans, and from the lakes to the gulf, and new
plants are being constructed as occasion requires.

Mr. John B. Hicks, who has filled the position of manager in the
United States for Robert Ingham Clark & Company, Ltd., of Lon-
don, ParUand Hamburg, manufacturers of fine varnishes, has been
appointed manager of the railway department of the company,
under the reorganization which has recently taken place with the

Pratt & Lambert Company. The offices of the company are in the

Woodbridge Building, corner of William and John streets, New
York. It is announced that the Pratt & Lambert Company has
reorganized with an increase of capital of $350,000, of which the con-

trolling interest has been taken by Robert Ingham Clark & Com-
pany, Ltd., of London, Paris and Hamburg, whose paid-up capital

is $1,500,800. It is the purpose of the combination to add to the line

of common varnishes made by Pratt & Lambert the high grade fin-

ishing varnishes made by the English concern, whose trade marks
and brands will be controlled in the United States and Mexico
by the American house. Robert Ingham Clark ;& Compauy have
always made the best class of goods exclusively, and have for years
held the trade of such large consumers as the British Admiralty,
the Indian Government, the London General Omnibus Company
and several British railway lines. The new officers of Pratt &
Lambert are A. C. Bedford, representing the Pratt interests, Presi-

dent; Robert Ingham Clark, Vice-President; W. H. Andrews,
Treasurer and Managing Director; Charles Pratt and S. N. Griffith,

the latter of the R. I. Clark Company, Directors. Tnere will be no
change in the personnel of the management here.

The Northern Pacific Railway has recently published an attractive

pamphlet, entitled " Wonderland '97," from thepen of O. D.Wheeler.
This is the annual "Wonderland" publication of the road, and
while they all treat of one general subject they are free from repe-

tition. The author takes up the territory covered in a trip of sev-

eral weeks over the road and each year presents a new portion in

this pleasing form. The work is divided into four chapters. The
first is entitled "The Great Northwest," and treats of the history

and the geography of that region. The Yellowstone Park is the

subject of the second, and some beauties of that always interest-

ing place are mentioned which are not usually noticed in detail.

"Go Make Money" is the title of a chapter concerning mines and
reining, and "The Heart of the Olympics" treats of a new and
beautiful section brought to the tourist's attention for the first

time. Copies of the pamphlet will be sent to applicants who en-

close six cents in stamps to Mr. Chas. S. Fee, General Passenger
and Ticket Agent of the road at St. Paul, Minn. These publica-

tions are increasing in usefulness and in attractiveness. The let-

terpress and illustrations are excellent, and as a matter of general
information concerning the territory covered by the road the pam-
phlet will amply repay the trouble required to obtain it. It is rn
interesting publication.

OF OFFICIAL CHANGES IN MAY.

We note the following changes of officers since our last issue
Information relative to such changes is solicited.
Atchison, Topeka & Santa le.—Mr. Wm. Renziehausen has

been appointed Assistant Master Mechanic at Ft. Madison, la.
Baltimore & Ohio Southwestern.—Mr. T. G. Duncan has re-

signed as Assistant Master Mechanic at Chillicothe and is suc-
ceeded by Mr. John Hair.

Baltimore, Chesapeake & Atlantic—Mr. J. S. Wilson has been
elected President to succeed Mr. J. E. Searles, resigned.
Bath £ Bammondsport R. R —Mr. John T. Parkhurst has been

elected Vice-President, with office at Bath, N. Y.
Canadian Pacific.—Mr. Thos. Tait has been appointed Manager

of the Eastern Division. Mr. Wm. Whvte has been appointed to a
corresponding position on the Western Division.

Carabelle, Tallahassee & Georgia.—Mr. W. E. McCarthy has
heen appointed Master Mechanic at Lanark, Fla.

Chicago, Burlington & Quincy—Mr. J. A. Carney has been ap-
pointed Master Mechanic at Beardstown, 111. Mr. J. F. Deems has
been appointed Master Mechanic at West Burlington, la. Mr. Max
Wickhorst has been promoted to the position of Engineer of Tests
at Aurora, III. These changes were occasioned by the death of Mr.
C. W. Eckerson, who was recently appointed to succeed Mr. Joel
West as Master Mechanic at West Burlington.

Chicago & Southeastern.—Mr. W. de Sanno has resigned as
Master Mechanic.

Chicago & West Michigan.—Mr. C. M. Heald was elected Presi-
dent and General Manager, April 27.

Erie.—Mr. G. M. Cumming has been elected First Vice-President.
Mr. H. De Calson Pratt, who was connected with this road from
1861 to 1873, died at Elmira, N. Y„ May 4.

Eureka Springs.—Gen. Powell Clayton has resigned as President
and General Manager and was elected Vice-President, and Mr. C.
H. Smith, formerly Vice-President, has been elected President. Mr.
George West has been appointed General Manager.

Everett & Monte Cristo.—Mr. A. B. Cherry has been appointed
Master Mechanic at Everett, Wash., to succeed Mr. W. Irving.

Grand Trunk.—Mr. H. Roberts, Master Mechanic at Fort Gra-
tiot, Mich., has resigned and his place taken by Mr. Robert Patter-
son. Mr. J. W. Harkom has been appointed Master Mechanic of

its Eastern Division at Montreal, Mr. W. D. Robb is made Master
Mechanic of the Middle Division at Toronto, and Mr. W. Ball is

Master Mechanic of the Northern Division at Allandale.

Hutchinson & Southern.—Mr. A. L. Williams has been elected
President.

Indiana & Illinois Southern.—Mr. C. P. Walker has been ap-
pointed Purchasing Agent.

International & Great Northern.—-Mr. T. M. Campbell, General
Manager, has resigned and will be succeeded by Mr. Leroy Tuice.

Lebanon Svrings.—Mr. E. Sweet has been appointed Receiver
vice Mr. W. V. Reynolds, deceased.

Missouri, Kansas & Texas.—Mr. A. A. Allen has been appointed
Vice-President and General Manager, vice L. C. Purdy, resigned.

Norfolk & Western.—Mr. J. Cullinan, Master Mechanic at Ports-
mouth, O., has been appointed Foreman at the Portsmouth
shops, the office of Master Mechanic having been abolished. Mr.
Chas. S. Churchill, formerly Engineer of Maintenance of Way, has
been appointed Chief Engineer. Mr. R. P. C. Sanderson has been
appointed Master Mechanic of the line east of Roanoke with office

at Roanoke. Mr. H. A.. Gillis has been appointed to a correspond-
ing position for the lines west of Roanoke, with office at the same
city.

Northern Pacific—Mr. E. W. Winter has resigned as President.

Oregon Railroad A Navigation —Mr. A. L. Mohler, formerly
General Manager of the Minneapolis & St. Louis, has been ap-

pointed Vice-President and General Manager, with headquarters
at Portland, Ore.

Oconee & Western.—Mr. A. J. Menter has been appointed Master
Mechanic at Dublin, Ga., vice J. A. Long, resigned.

Philadelphia A Rending.—Mr. Edward M. Paxon has resigned
as Receiver. Mr. J. D. Landis has been appointed Purchasing
Agent, with headquarters at Philadelphia, to succeed Mr. Albert
Foster, deceased.
San Antonio & Aransas Pass.—Mr. W. Green has been appointed

Master Mechanic at Yoahum, Tex., and Mr. D. S. Hassett has been
appointed Master Mechanic at San Antonio, Tex.
Seaboard Air Line.—Mr. John Warwick, General Purchasing

Agent, has resigned and will be succeeded by Mr. O. D. Ball, Jr.,

with headquarters at Portsmouth, Va.
Second Avenue, of New York.—Mr. Pierre Jay has been elected

President to succeed Mr. J. D. Crimmins, resigned.

Silverton Railroad.—Mr. J. L. McNeil has been appointed
Manager and Treasurer. Mr. Frank P. Thornton is Secretary and
Auditor. The headquarters of both are at Denver, Col.

Texas & Pacific—Mr. Gaston Meslier, Passenger and Ticket
Agent, has resigned.
West Shore.—Mr. P. E. Garrison, formerly Master Mechanic at

E. Buffalo, has been promoted to the position of Assistant Super-
intendent of Motive Power.
Wheeling & Lake Erie —Mr. J. B. Braden has been appointed

Assistant Superintendent of Motive Power and Cars. Mr. O. P.

Dunbar has been promoted from the position of Master Mechanic
to that of Superintendent of Motive Power and Cars, with head-
quarters at Norwalk, O.
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MASTER CAR BUILDERS' ASSOCIATION -PROCEED-
INGS OF THE THIRTY-FIRST ANNUAL

CONVENTION.

The Thirty-First Annual Convention of the Master Car
Builders' Association was called to order in Hotel Chamberlin,

Old Point Comfort, Va., at 10 a. m. June 8, 1897, President

S. A, Crone in the chair, and with an unusually large at-

tendance.

The opening prayer was delivered by Rev. W. F. Shepard.
and welcome to Old Point Comfort was given in a few hearty

words by Col. Royal T. Frank, First United States Artillery,

Commandant of Fortress Monroe. The President then intro-

duced the Hon. Chas. D. O'Ferrall, Governor of Virginia, who
addressed the convention in a happy manner, in which a high

tribute was paid to the part taken by the mechanic in the

progress of the world, not only with reference to transportation,

but in his general influence over all industrial affairs. The
mechanic was depended upon for progress in time of peace and
for the defense of the country in time of war. A moving railroad

train was the greatest wonder of the time and it was the result of

a gradual advance from the crudest methods and appliances.

The abridging of distance was, next to the printing press and the

telegraph, the most important improvement of the age. A
tribute was paid to the railroads for contributing to the high

standing of this country in population and commerce and in this

a large share was due to the car builders for their work in

rendering travel safe. His closing words were of hearty welcome.
The address was thoroughly enjoyed and frequenlly

applauded.

The President called upon Mr. J. N. Barr to respond to Gover-
nor O'Ferrall. Mr. Ban's remarks were exceedingly appropriate,

and were well received.

The minutes of the previous meeting were disposed of, after

which the presidential address wes delivered by Mr. Crone. The
effect of the new interchange rules was referred to ss having
had a most important influence upon the increased mileage of cars.

It was recommended that the secretary of the association should
be empowered to decide doubtful cases of arbitration on the in-

terchange rules, and further that a charge of $10 should be made

before the entertainment of any case of arbitration before the

Arbitration Committee, the cost to be paid by the road losing the

case. The appointment of a commiitee to decide upon a safe

limit of life for iron and steel axles, giving the limit of sizes, was
recommended. As to stenciling of cars the speaker thought it

important to stencil the lengths as well as the diameter of all

axles upon the trucks and to place the capacity of the cars

upon their sideu. Also it was considered desirable that when
cars exceed 12 feet in height at the eaves or 14 feet high, at any
point above the top of the rail, the figures should be noted on the

car. He urged the importance of closely adhering to the asso-

ciation's standards, pointing out the fact that the members of the

association have labored for many years to perfect standards

which are very generally used in car construction, but the ques-

tion which now confronts us was, what can be done to make
them more closely adhered to. He recommended that a rule be

adopted at the convention that Master Car Builders' standards

and their necessary attachments may be applied, when practi-

cable, without marring cars or impairing their strength, and that

their use should be considered as proper repairs in interchange.

During the past year the association had lost by death the fol-

lowing members : D. L. Barnes, Osgood Bradley, R. E. Marshall,

Peter Smith, L. Lightner, Joel West and F. H. Soule. Their

deaths deprived the association of some who have been among
the organizers and wisest of its counsellers, and others,

who though younger in years of membership had already taken

prominent part in the organization, as well as in the various de-

partments of railway work in which they wei'e respectively en-

gaged. In cherishing their memories the association was but

renewing allegiance to the principles of the association, to which
they were loyally devoted. In closing, words of appreciation of

the excellent work of the committees for the year were offered.

The Secretary, Mr. J. W. Cloud, then presented his annual re-

port, which showed a net increase of 28 in the membership, which
stands now 440, including representative and associate members.
The Treasurer, Mr. G. W. Demarest, reported all bills paid and a

balance of $6,096.23 on hand. Mr. Mackenzie suggested the

omission of the dues for the coming year in view of the amount
of the surplus, but no action was taken on account of the state-

ment from the Secretary that the Executive Committee had de-

cided to use from the surplus to defray the expenses of the mem-
bers of committees in their work for the next year.

Under the head of new business Mr. S. Higgins suggested the

transmission of the resolution of the association passed last year

with regard to the adoption of the metric system to the Ameri-

can Railway Association. This was ordered done. An invita-

tion to the association to attend the Tennessee Centennial Expo-

sition was then read.

TOPICAL DISCUSSIONS.

After several other items of new business were disposed of the

convention took up the discussion of the questions propounded

by members, the first of which was: Should brakebeanis on four-

wheel passenger car trucks be hung outside or between the

wheels ?

Mr. A. E. Mitchell opened the discussion by stating the advan-

tages of inside hung brakes. If hung inside they did not inter-

fere with the removal of wheels; they permitted of compact con-

struction; this did not require the use of release springs and a

further advantage was offered of giving less recoil of the trucks

in stopping trains. Mr. Mitchell had four cars so equipped with

96 per cent, brake leverage, and stated that the gain in the stop-

ping of trains with the arrangement was about 20 per cent,

over the outside arrangement and the sliding of wheels was
reduced.

Mr. Barr thought that inside hung brakes would increase the

sliding of wheels. The experience of members seemed to be

generally favorable to inside hung brakes. Mr. Apps, of the

Canadian Pacific, reported entire satisfaction with inside hung

brakes when 90 per cent, of braking power was employed.

Mr. J. N. Barr then presented the subject : Advantages and

disadvantages of the system of mounting car wheels as suggested
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to the New York R. R, Club by Mr. George Tatnall at the Febru-

ary, 1897, meeting of that club.

He did not find any bad results of frog impingement on straight

track, and concluded that guard rails did not preven t im-

pingement of frog points on straight track. He recommended a

throat opening of 2i inches on straight track. The guard rail

was advantageous in preventing derailments but not impinge-

ments.

He asked : Why not use the present check gage for mount-

ing wheels ? Th« thickness of the flaDge would not need to be

figured, and this gage might be used as a mounting gage with-

out any trouble.

Mr. Mendenhall pointed out the importance of placing the

standards and recommended practice of the association be) ond

the reach of criticism such as was offered by Mr. Tatnall's

paper.

The next subject was : What is the best way to overcome

injury to trucks and track due to salt-water drippings from re-

frigerator cars?

It was opened by Mr. S. Higgins, who stated that to the

troubles previously experienced from this cause were added the

corrosion of automatic signal bond wires. A sample pair of

angle bars laid in 1890 showed that a single pair of splices,

originally weighing 37 pounds, corroded to weigh only 29

pounds. Trucks had broken down on 15 refrigerator cars due to

this cause on the Lehigh Valley Railroad. The proper solution

of the problem seemed to be the use of ammonia in place of ice

for refrigerating purposes.

Mr. Waitt urged the immediate use of tanks for catching the

drips of these cars. By a vote on a motion by Mr. Lentz this sub-

ject was placed upon the list for report at the next convention.

The next topic . "Journal box lids. What reasons, if any,

exist for or against the revising of our present standard in box

lids?" wa-i opened by .Mr. R. H. Soule. The trouble was that of

the wearing of the box by the lid requiring a new arrangement

of the hinge. The spring also caused trouble by pressing the lid

close to the top and leaving the fit a loose one at the bottom of

the opening. He recommended the use of ground joints and an

application of the spring to the center of the lid instead of at the

top. Mr. Schroyer had been able to secure a dust-tight joint

with a top-hinged lid by making it rabbeted along the sides. He
used a light malleable iron lid.

Supervision of Standards.

The report of the Committee on Supervision of Standards was

read by Mr. R. H. Soule, chairman.

Mr. Mendendall moved that the recommendations of the report

be referred to the Executive Committee for the nectssary action.

Carried. No discussion.

Triple Valve Tests.

The chairman of the Committee on Triple Valve Tests reported

tliat no triples had been submitted for tests during the year. No
discussion.

Standard IMieel Gages.

Mr. Barr announced that the Committee on Standard Wheel
and Gages had no recommendations to offer, and Mr. Potter

stated that he was authorized to offer the use of a portion of

track upon his road for train resistance tests to determine what

is the best gage to use for wheels which are to run on a track

gage of 4 feet Si inches.

The standing Committee on Brakeshoe Tests then announced

that it had no report to offer, as there had not been a sufficient

development on the subject to justify further tests.

Automatic Couplers.

The next subject was the report of the Committee on Automatic
Couplers. The recommendation with regard to the change in the

pocket strap was referred to letter ballot. Messrs. Rhodes, Barr

and Lentz argued in favor of doing away with the lips on the

ends of the straps.

SECOND DAX.

Automatic Couplers.

The session of Wednesday, the second day, opened with a con-

tinuation of the discussion of the report of the Committee on

Automatic Couplers Vice-President C. A. Schroyer presiding. The
action taken was to adopt the recommendations of the com-
mittee.

The report on Uncoupling Arrangements for M. C. B. Auto-

matic Couplers was taken up. O^ motion by Mr. Bush it was
ordered that the report be submitted for letter ballot for adoption

as recommended practice.

Interchange Rules.

The revision of the interchange rules was then considered in

connection with the report of the Arbitration Committee. The
rules were read section by section. The early part of the discus-

sion centered around the question of the responsibility for im-

proper repairs. The first action was to adopt a recommenda-
tion to hold companies responsible only for improper re-

pairs made by them, and this idea was inserted in the

preface of the rules, this being the most important

change which was made. The rule with regard to the owner's

responsibility for worn flunges was modified as to dimensions.

The principal participants in the debate upon the rules were

Messrs. Rhodes, Chamberlain. Sanderson, Mendenhall. Bush.

Waitt and Garstang. A number of changes were made in the rules

and these were chiefly along the line of the report of the Arbitra-

tion Committee. Mr. Rhodes made a motion to the effect that to

section 16 of rule 4 the following should be added :
" Delivering

companies shall not be held responsible for auy wrong repairs to

draft rigging and axles or wrong repairs to owner's defects not

made by them."

Mr. Barr made some very pointed remarks about the use of

repair cards, and was almost of the opinion that it would be wise

to take summary measures with inspectors who did not make
proper use of them. While discussing the revision of the rules

the chairman read a communication from Mr. G. W. Booth,

General Auditor of the B. & O. R. R. , stating that he and Mr.

L. F. Sullivan, Auditor of the C. & O. R. R., had been appointed

by the Railway Accounting Officer's Association to confer with

the M. C. B. Association with regard lo the advisability of

making changes in the rulfs governing methods for billing

for repairs to foreign cars. The meeting was addressed

by Mr. Booth, who expressed a strong desire that the

heartiest co-operation should be had between the accounting

officers and ths car department officer.-. The absurdity of con-

ducting expensive correspondence in connection with very trivial

items was shown and the speaker dwelt upon the inconvenience

of having bills referred to their authors for corrections after

they had passed through the hands of the car department officers.

Mr. Garstang moved the appointment of a committee to

confer with Messrs. Booth and Sullivan upon this subject, and
the following members were named for this committee : Messrs.

Garstang, Haywood and Mitcnell. The committee recommended
that the last paragraph of rule 5. section 12, on page 5 of the

report of the Arbitration Committee should be stricken out and
the following substituted theiefor:

"Bills shall not be rendered for amounts less than 3a cents in

aggregate, but charges for items less than 25 cents may be held

until they amount to that sum, provided said aggregate is

rendered within GO days ; no bill shall be returned for correction

on account of error for less than 25 cents, but request shall be

made for credits and adjustment in subsequent month.

"All offices rendering bills should consolidate all charges

against any one company into one monthly Dill.

" Your committee further recommends that the Master Car

Builders' Association appoint a standing committee to consider

with the Committee of the Accounting Officers' Association

questions relative to bills and accounting, such committee to

report at each annual convention."

This report was adopted and Messrs. Hennessey, Sanderson and

Bush were appointed as a committee to report recommendations

in regard to the revision of prices for repairs to foreign cars.
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Uncoupling Arrangements for 31. C. B. Couplers.

The next subject introduced wai the report of the committee

entitled Uncoupling Arrangements for the M. C. B. Automatic

Couplers. This will be published in abstract in a later issue of

this journal. Upon a motion by Mr. Bush, the recommendations

contained in the report were ordered to ha submitted to letter

ballot.

The following gentlemen were thea proposed for associate

membership: Messrs. Walter D. Crostuau and Edward A.

Phillips.

NOMINATION OF OFFICERS.

The secretary announced that the nominating committee had
submitted the following report for the officers for the year 1897-

98:

President, S. A. Crone, N. Y. C & H. R. R. R., New York.

First Vice-President. E. D. Bronner, Mich. Cent., Detroit,

Mich.

Second Vice-President, C. A. Schroyer, C. & N. W. Ry.,

Chicago.

Third Vice-President, J. T. Chamberlaiu, B. & M. R. R.,

Boston.

Treasurer, G. W. Demarest, Northern Central R. R., Balti-

more.

Three members of the Executive Committee to replace outgoing

members were Messrs. W. S. Morris, Samuel Higgins and C. M.

Mendenhall.

The meeting then adjourned until Thursday morning.

THIRD DAY.

Interchange Rules.

The special committee appointed to revise the prices given in

[he 1 interchange rules was the first to report. The suggestion

that a standing committee on prices be appointed was offered to

the association, and tne prices were revised to bring them up to

date. The report of the committee was briefly discussed, the

question of territorial arrangements for prices being brought up
by Mr. A. L. Humphrey, of the Colorado Midland Railway. Mr.

Humphrey suggested that in order to secure fairness to Western
lines 10 per cent, should be added to charges on repairs made
west of the 105th meridian. Messrs. Small, Fowler and Childs

supported Mr. Humphrey, while Messrs. Barr, W. H. Lewis, G-

A. Marden and J. T. Chamberlain thought that the prices should

not be increased for the West. Mr. Barr thought the question

impossible for solution on the basis of equity. He considered the

complications of adjustment a greater difficulty and more objec-

tionable than the present injustices which applied in manj sec-

tions other than in the West. The report of the special committee

provided that this question should be investigated by the standing

committee to be appointed. Mr. Humphrey put his suggestion in

the form of a motion, which was voted down.

Mounting Wheels.

A report on the subject of mounting wheels was offered by Mr.

Barr. The essence of this was the recommendation of the use of

the standard check gage for mounting wheels. It was referred

to letter ballot for adoption.

Interchange Rules.

Mr. Potter repoi ted for the committee appointed to suggest a

scheme for the presentation of cases to the arbitration committee

concerning Rule II. The cases were to be presented to the com-

mittee in abstract in the form of briefs signed by the parties in dis-

pute. The report was adopted. The object was to relieve the

committee of unnecessary labor, and to settle as many cases as

possible without bringing them before the committee.

Upon motion by Mr. Waitt, the interchange rules as a whole

were adopted as amended, and upon a subsequent motion the

rulings of the Arbitration Committee were approved.

Loading Long Material.

Mr. Leeds presented the report of the committee on the sub-

ject: Loading Logs. Bark and Long Structural Material. Upon
a motion by Mr. Waitt, the rf commendations of the committee

were referred to letter ballot for adoption as recommended prac-

tice for a year's experience.

Trains Parting.

Mr. A. M. Waitt read the report of the Committee on Trains

Parting. In discussing it Mr. Simons urged that a new form of

uncoupling attachments connected in a way to render them less

liable to damage should be used, and he was supported by Mr.

Waitt, who believed that attachments might be made directly to

the couplers. Mr. Rhodes thought that the use of buffer blocks

would greatly decrease the expense of repairs to draft rigging.

The importance of these blocks should not be lost to sight. He
found that solid buffers were entirely satisfactory in use on wood-

en cars, good results having been found from a recent applica-

tion of them to 1,000 cars. Secretary Cloud called attention to

the fact that the recommended practice of the association ap-

proved of their use. The report of the committee was accepted

and the committee coutinued to enable them to puttheirowu rec-

ommendations into practice, as the motion was expressed by Mr.

Leeds.

Passenger Car Pedestal and Journal Box.

Mr. Geo. W. West preseuted the report of the Committee on

Passenger Car Pedestal and Journal Box for Journal 4£ by 8

inches. The report was referred to the Committee on Standards

and was afterward adopted upon the recommendation of that

committee.
Specifications for Cast-iron Wheels.

The next subject was the report entitled : Specifications and

Guarantee for Cast-iron Wheels, read by Mr. J. N. Barr. The

discussion consisted chiefly of questions and explanations with

regard to the report. The thermal tests were indorsed by Mr.

Barr as the best method of testing wheels. Mr. Atterbury moved
that in the provisions of the report with regard to physical tests

the thermal tests should be made in connection with the drop

test. This speaker presented some interesting figures which

tended to show the importance and value of the tests in the im-

provement of the quality of wheels. Mr. Atterbury 's motion was

carried.

TOPICAL DISCUSSIONS.

At noon the topical discussions were introduced, the first being;

What is the exact meauing of the latter part of Rule 5, Section

8, in connection with replacement of wheels and axles? No dis-

cussion. The next subject was :
" Would it be advantageous to

adopt standard coil springs for freight car trucks?" This was

introduced by Mr. Sanderson, who answered the question ex-

pressed in the topic in the affirmative. Mr. Waitt moved that

the subject be referred to the Committee on Subjects for treat-

ment next year. Mr. Sanderson's presentation of the matter was

so complete and satisfactory that no discussion was offered.

Mr. W. C. Appleyard, of the N. Y., N. H & H. R. R., intro-

duced the next subject : Copper sheathing for passenger cars ;

how is it applied and what are its advantages ? The experiment

recently carried out by the speaker was described, in which a

passenger car was sheathed with sheet copper. The entire ex-

terior of the car was covered with No. 28 copper, but No. 30 was

thought to be more advantageous. The copper was oxydized

after application. The appearance after a half year's use was as

good as when new. Details of making the joints in the plating

were described. The color was almost exactly that of the Pull-

man cars. Mr. Appleyard exhibited a sample showing the

method of application. The cost of the copper sheathing was

about $50 more than that of painting, and the saving expected is

from the shop space and cost of repainting. The work could be

done in the erecting shop, not requiring a special building for the

purpose. Mr. Mitchell raised the question as to what effect the

copper sheathing would have on the durability of the wooden

sheathing. He thought that m jisture might collect between the

copper and the wood to the deterioration of the latter. Mr. Ap-

pleyard said that no trouble had been found with regard to ex-

pension and contraction, and that time would show the import-

ance of this question. Great interest was shown in this subject.

Mr. F. W. Brazier introduced the topic : Is the retention of

the dummy coupling desirable on freight equipment?" The

speaker did not believe in either hanging the hose up in the cus-

tomary way or in allowing it to hang down without protection
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from dust. He thought the use of an automatic closiDg device

for the hose coupling desirable. Mr. Rhodes reported entirely

satisfactory experience with the practice of allowing the hose to

hang down. He approved of using a closing device. Mr.

Schroyer was not satisfied to let the hose hang down, owing to

the accumulation of dust. He also approved automatic closing

devices and thought the one formerly used by the Westinghouse

Company the best that he had seen. Mr. S. Higgins found that

he could get good results with the dummy couplings, the use of

which he had not abandoned.

Thermal Tests for Wlieels.

Mr. Potter gave some interesting comments upon the thermal

testing of wheels, which will be published in full in a future

issue of this journal. There was no discussion of his remarks.

Testing Laboratories.

Mr. Schroyer read a brief paper to introduce this subject. He
strongly endorsed the plan of establishing such laboratories and

made a point of the fact that steel was now more generally used

than formerly in car construction. He recommended buying

material on specifications, subject as far as possible to physical

tests, and had found much inferior material in that which had

been offered to his road. The establishment of testing bureaus

among the roads was suggested. The apparatus was not very

expensive and a man with a technical education was not abso-

lutely required for the handling of such work. Mr. Sanderson

also mentioned testing bureaus supported by several roads jointly.

Such a plan was thought to have advantages over the present

practice of separate testing departments on the various roads,

Mr Rhodes gave strong support to laboratory testing and Mr. R. H.

Johnson took the old-time view of the laboratory testing question,

because tests, which should exactly resemble the shocks and

stresses of service, could not be made upon machines.

Air-Brake ami Signal Instructions.

This report was read by Mr. E. W. Grieves and it was referred

to the committee again for. further report next year. Some in-

consistencies were found in it. After this the session adjourned.

FOURTH DAY.

Freight Car Buffers.

The session of Friday was opened at 9:30 a. m. with the read-

ing of the report entitled, Improved Freight Car Buffers, by
Mr. F. W. Brazier. The discussion was opened by Mr. Rhodes,

who argued in favor of the use of solid buffers placed against

the end sills, this arrangement being elastic enough and very

nearly as effective as the spring buffers which were closed solid

impact at very low speeds. Mr. Sanderson supported the previous

speaker's opinion. Mr. Waitt thought that efforts should be made
to reduce shocks to cars as far as possible. The present devices

might not be strong enough, but the idea of spring buffers was
good and the buffers should be applied opposite the sills whereby
the stresses could be transmitted along the car frame. Mr.
Waitt moved that the recommended practice concerning the
delails of buffer blocks should be submitted to letter ballot for

adoption as a standard of the association. Carried.

Box-Car Doors.

The report entitled Box-Car Side and End Doors was the next
subject. It was read by Mr. J. J. Hennessey. After a brief dis-

cussion Mr. R. H. Soule moved the adoption of the recommenda-
tions of the committee as recommended practice of the associa-

tion.

Arch Bart and Column Bolts.

The next subject was the report entitled Arch Bars and Column
Bolts of Diamond Trucks, which was read by Mr. J. E. Simons.
There was very little discussion, and upon motion by Mr. Waitt,
the recommendations of this committee were also referred to let-

ter ballot for recommended practice.

Steel Car Frames.
The last of the reports of the technical committees was the

"Joint report of five members appointed to present individual
designs for steel underframing for freight cars," read by Secretary
Cloud. The discussion was opened by Mr. Sanderson, who called
special attention to the summary of the dimensions desired by

the members for standard construction as expressed in the dia-

gram presented in the report. Mr. Waitt moved the reference of

the recommendation of the committee as to standard dimensions

for cars to letter ballot as recommended practice for one year.

Carried.

Mr. Waitt then made another motion to the effect that a new

committee be appointed to consider the various designs submitted

and recommend a design. Messrs. Barr, Sanderson and Joughins

took part in the discussion, which consisted principally in ex-

plaining the designs submitted.

TOPICAL DISCUSSIONS.

Topical discussions were then taken up. the first being entitled

" Is there any advantage in the use of M. C. B. Air-Brake De-

fect Cards?" which was presented by Mr. Thos. Fildes. These

cards were important because they gave information to the train-

men as to the condition of the air-brakes upon cars and without

them much trouble and delay was occasioned by the absence of

definite information as to what was wrong when brakes were

cut out. The cards were considered as very valuable and several

members strongly advocated their employment.
" Is it a safe and advisable practice to splice air-brake hose,

and should such hose be condemned in interchange?'' was next

introduced by Mr. Rhode-, who stated that for a cost of 7+ cents

a hose could be spliced as against 75 cents for a new hose. He
showed that this amounted to a saving of $1,800 per year for one

of the shops on the C, B. & Q. R. R.. an item worthy of considera-

tion. If good material and workmanship were used there was

no objection to the use of spliced hose and it was economical

and permitted the savingof hese which was but slightly damaged.

The association by vote expressed its opinion to the effect that

the proper splicing of air-brake hose was a safe practice.

In the discussiou of the topic with regard to the advantages of

adopting an M. C. B. coupler defect card, Mr. Rhodes advocated

the use of such cards.

The subject of specifications for air hose was introduced by Mr.

Waitt, who gave an interesting exhibition of samples of air hose,

showing the great differences in quality of this material, which is

in ordinary use. He urged the great importance of improving the

tmality of hose. Mr. Barr agreed with Mr. Waitt in believing

that it would be safe to use two-ply hose. He did not believe in

specifying high pressure tests or in guarantees. Mr. H. M. Car-

son recommended elasticity tests of hose, that hose being best

the rubber of n Inch would show no permanent set after stretch-

ing.

After brief discussions on the remaining questions which had
been propounded, and action referring the question of a uniform
system for locating defects on repair cards to the committee on
subjects, the report of the committee on subjects was presented

and referred to the executive committee. The usual resolutions

in recognition of the courtesies and privileges enjoyed by the

members of the association were then presented and adopted.

Instead of nominating places for holding the next convention,

it was decided to take this up in connection with the letter ballots

to be sent out by the Secretary.

The next business was the election of officers, and by vote the

Secretary was instructed to cast ballots for the gentlemen men-
tioned in the report of the nominating committee already given.

The convention adjourned at 12:10 p. m.

AMERICAN RAILWAY MASTER MECHANICS' ASSO-
CIATION-PROCEEDINGS OF THE THIRTIETH

ANNUAL CONVENTION.

The thirtieth annual convention of the American Railway
Master Mechanics' Association was opened at Old Point Comfort,
Va., June 15, 1897, President R. H. Soule in the chair. After the

opening prayer by Rev. W. F. Sheppard, the address of welcome
was given by Col. H. C. Hasbrouck, who in the course of his re-

marks explained the purpose of the artillery school at Fortress

Monroe, stating that one-fourth of the whole artillery force of the

United States army was stationed at that post. He gave a cordial

welcome to the association.
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The presidential address was delivered by Mr. R. H. Soule, who
spoke first of the appropriateness of holding the convention of a

national organization upon national property. The membership

of the association at the first meeting was 41, and it had grown

to be the largest of the railroad technical organizations. The

subjects of the early conventions were briefly reviewed as indi-

cating the rapid advances made in the designs of locomotives.

Most of the work in the improvement in this line had come
within the 30 years of the life of the organization. Since the

last meeting much progress had been made. Higher pressures

were now the rule even with simple engines, 180 pounds being

now very common. Large driving wheels, the use of piston

valves, the reduction of weights of reciprocating parts, the use of

larger cylinders, constituted marked steps in advance. Reduced

lead and the use of inside clearance were also mentioned along

with the increasing use of cast steel in locomotive construction.

Boiler-feeding devices had been greatly improved. Heavier loco-

motives were approved even if the track required strengthening.

The general adoption of the tonnage system of rating trains had

been a feature of the year. The compound locomotive was still

in the balance, but it had doubtless gained friends during the

year, and progress had been made in the locomotive from a

commercial standpoint. The adoption of the Master Me-
chanics' decimal gage by the American Steel Manufaclur-

iug Association and the American Society of Mechanical

Engineers was a pleasing endorsement of the work of the associ-

ation. Mr. Soule saw a good result from the "hard times" in

that the work of the members were improved through the

necessity for frequently asking the question: " Will it pay ?
" In

this connection the railway clubs had contributed valuable assist-

ance, with good effect, in the discussion of questions of econom-
ical operation. The important suggestion was made that the two
annual conventions of the Master Mechanics and the Master Car
Builders' Associations might be held in one and the same week,
saving valuable time of the members.

Among the suggestions for work for the next year was that a
committee should be appointed to investigate and report upon the

subject of the application of electricity to tractive purposes.

The minutes of the previous meeting were adopted as printed

and the report of the Secretary was presented. At the last meet-
ing the membership was as follows: Active, 615; honorary, 24;
associate, 18; total, 657. This year the figures stood: Active, 577;

honorary, 26; associate, 17; total, 620.

The amount of cash on hand, as given in the report of the

Treasurer, was $1,659.01, all bills having been paid. This report,

as well as that of the Secretary, was referred to an Auditing Com-
mittee composed of Messrs. Henderson, Lawes and Sinclair. The
report showed the accounts to be correct.

Under the head of unfinished business the proposed amend-
ment to the constitution which provides for a Third Vice-Presi-

dent was taken up and carried. The regulations with regard to

the association scholarship as provided by the constitution were
amended to the effect that in case the scholarships were not taken

up by the sons of master mechanics at the time of the June ex-
aminations they should be open to the sons of railroad employees
or of deceased employees. It wat provided that employees or

sons of employees in the mechanical departments should have
the preference over others.

Mr. E. C. Bates was elected to associate membership, and
Messrs. C. H. Prescott and W. H. Stearns were elected honorary
members of the association.

A communication was read from Mr. Henry Schlacks, Super-
intendent of Motive Power of the Denver& Rio Grande Railroad
taking exceptions to the remarks which were made at the con-
vention of last year by Mr, Angus Sinclair with regard to burned
erown sheets on that road. This called forth an explanation by
Mr. Sinclair of the remarks referred to, which were not intended
as a reflection upon the road mentioned or its officers, and the
remarks were staled to have been made upon what was believed
to be good authority. This was accepted by the convention as an
acknowledgement of error.

In accordance with the suggestion of the President, Mr. W. H.
Lewis then presented a resolution to the effect that the executive

committee should be authorized to arrange the days and the

hours for the next convention with a view of consolidating the

meetings of the Master Car Builders' and the Master Mechanics'

Association into a single week, the opening exercises to be con-

solidated also. A conference committee of 11 members including

the members of the Executive Committee was provided for, to

take up the subject with the Master CJar Builders' Association by a

joint meeting with 11 members of that association. This was

carried.

Mr. Win. Forsyth moved that the executive committee should

be instructed to invite a railroad president, manager or chief en-

gineer to present an address to the association at the next con-

vention, this being in accordance with a suggestion offered by

Mr. M. N. Forney in an article published in the June issue of the

American Engineer, Car Builder and Railroad Journal, the

details of time and place for the address to be left with the Ex-

ecutive Committee.
TOPICAL DISCUSSIONS.

Piston Rods.—Mr. G. R. Henderson introduced the subject

which was important on account of the breakage of piston rods

and their weight also constituted a source of trouble. The only

way to lighten them was to make them hollow and a number of

experiments had been tried with tubular rods, which included

tensile and compressive tests. He exhibited a drawing of the

articulated crosshead, which was illustrated in the American En-

gineer, Car Builder and Railroad Journal of June, 1897.

This was designed for the purpose of reducing the breakage of

piston rods. Mr. Vauclain stated that the saving of weight of a

rod when hollow was about 50 per cent., the cost not being greater

thau the solid rods. Mr. Piatt described practice in the use of

hollow piston rods by Messrs. Thorneycroft in torpedo boat con-

struction. The engines were high speed and ranged up to 3,000

horse-power. 'J he practice was very satisfactory. Cold-drawn

tubing was recommended. Mr. J. D. Barnett, of the Grand Trunk,

had used tire steel for piston rods for three years with satisfactory

results and was not afraid to use high carbon steel for this pur-

pose.

Mr. R. Quayle gave a good report upon his experience with

nickel steel. The rods were of small diameter, with enlarged

ends, which distributed the flexure over the entire length of the

rod, and no failures were had in two or three years experience.

Mr. A. W. Gibbs strongly advocated enlarging the ends of rods to

increase their strength, He recommended stiff high carbon steel

as being better to withstand shocks. Nickel steel had the ad-

vantage of cracking and giving warning before breaking. This

material did not weld, and it was likely to contain seams, which,

however, did not interfere with its satisfactory use for piston

rods. He considered it the best material for piston rods.

Compound or Simple Locomotives—Mr. W. S. Morris gave the

record of aRichmond compound, covering four years of service,

as compared with 10 simple engines running in the same work.

Repairs cost about one per cent, more for the compound than for

the simple engines. The fuel consumed with 18 per cent, in-

creased mileage was about six per cent, less for the compound.

It was more economical in the use of oil and ran 19.2 per cent,

more miles per ton of coal. Six compounds compared with the

same number of simple engines for last year were more economi-

cal than the simple engines. Mr. Win. Garstang supported

Mr. Morris in regard to the saving in fuel by use of the com-

pound, his experience being had with the Richmond Locomotive

Works' type of compound, and stated that he had found the ad-

vantage to be about 17 per cent. Mr. George Gibbs gave com-

parisons between 11 simple engines and 11 Vauclain compounds,

which showed the compounds to average 20.3 per cent, in saving

over the simple engines, all of the compounds being cheaper than

the best simple engines in the use of fuel. Mr. R. Atkinson's ex-

perience had been very favorable to compounds. He had been

able to save about $2,000 per year with each compound over the

simple ei.gines with coal costing about $2.70 per ton. Mr. Quayle

had found great differences between two cylinder compounds

with various ratios between the areas of the cylinders. He had

found a ratio of 2\ to 1 to be the best as to economy. Mr. Herr

added to the testimony favoring the compound. All of t he speak-
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ers reported in favor of that type, showing that in their opinions

the compound had come to stay.

COMMITTEE REPORTS.

Exhaust Nozzle and Steam Passages.—This report was pre-

sented last year, and the subject was continued to obtain results

from a year's experience with the front end arrangements as

recommended by the committee. Mr. Wm. Mcintosh and Mr. T. J.

Hennessy reported favorably upon the practice recommended by

the committee, and the session adjourned before finishing the

discussion.
SECOND DAY.

The first business of this session was the admission of Mr. E.

F. Moore, Mechanical Engineer of the Railroad Commission of

the State of Michigan, to associate membership. The Auditing

Committee then reported the accounts of the Treasurer and Sec-

retary to be correct. The reports were then resumed.

Exhaust Nozzles.

Mr. E. M. Herr, of the Northern Pacific, reported upon his ex-

perience with the recommendations of the committee on exhaust

nozzles and steam passages. He gave evidence which was favor-

able to the arrangements recommended by the committee.

Mr. R. Atkinson, Canadian Pacific, described his experience,

which had shown him that he could save ccal and avoid throwing

sparks from the stack, by using the recommended arrangements,

though he had not been able to enlarge the exhaust nozzles to

any great extent. The steaming of the engines was improved

and the fires were thinner, being only about one-half as thick as

formerly and light firing was required. Mr. Cockfield, C. & N. W.
Railway, was the next speaker. He had been able to decrease the

cost of hauling trains about 16 per cent., stated in termsof pounds

of coal per car-mile, by the use of the new front end arrange-

ments.

The report by Mr. P. H. Peck.C. & W.I. Railroad, was also favor-

able to the new plan, and Mr. J. E. Sague, of the Schenectady

Locomotive Works, spoke from the standpoint of the locomotive

builders. The recommendations had been carried out in the

building of locomotives, and from reports received he was led to

believe that the recommendations constituted a marked improve-

ment. Mr. Wm. Forsyth pointed out the importance of making
the choke of the nozzle large enough for the largest tip which
was to be used. The relation between the choke and the exit of

the pipe was the really important feature of the recommendation
and the choke should not be smaller than the exit. In the re-

marks of to-day the favorable reports of the previous session were

generally supported, yet several members failed to find the ar-

rangements economical. Professor Goss remarked that it was
not necessary to the justification of the report that improved

economy should be found in the use of the arrangements. To
design draft appliances with certainty of obtaining the desired

results in operation was one of the purposes of the investigation.

Counterbalancing Locomotives.

This subject was introduced by Mr. Herr. The difficulty in

getting sufficient counterbalance in the small driving wheels of

some consolidation engines was referred to by Mr. Henderson
He believed that there was no reason why the weights should be

distributed equally among the wheels, and was supported by Mr.

Leeds, who would put the excess in the main and the intermediate

wheels and balance only the revolving weights in the forward

and rear wheels of consolidation engines. Mr. Wm. Forsyth

tojk up the relations between the counterbalance and the section

of the rails, quoting interesting |experiments conducted on the

Boston & Albany, the C. B. & Q. and the Pennsylvania Railroads

by Mr. Howard, of the Waterlown arsenal, and offered the sug-

gestion that the civil engineering side of the question should le

considered with special reference to the maximum allowable

stresses in the rails.

Trtiek Swing Hangers.

This report was read by Mr. Wm. Garstang, and owing to the

completeness of the report and to delays in the work of the ses-

sion there was no discussion.

Locomotive Orates.

Prof. H. Wade Hibbard read this report by abstract.

Mr. H. A. Gillis reported satisfactory experience with the alter-

nating use of anthracite and bituminous coal on the same engine

one being used for one direction and the other for the opposite

direction. It was not done from choice, but could be done if

necessary without trouble.

The Apprentice Boy.

The subject was brought before the meeting by Mr. W. F.

Bradley, who introduced it by a few remarks, in which comment
was offered upon the tendency for operating officers to give more
attention than do mechanical officers to the questions affecting the

education and preparation of employees for their duties.

Mr. Robinson read the recommendation of the committee to the

effect that a standing committee be appointed with very wide

powers for the purpose of negotiating with institutions of learn-

ing with a view of experimenting in the line of university exten-

sion. In the discussion the trade portion of an apprentices' educa-

tion was given a more important place than the academic work.

Mr. Vauclain referred to the difficulties of interference between

the care of old employees and the admission of apprentices. He
approved of taking apprentices, educating them and then dis-

charging them unless they were needed in the working forces.

His plan would improve the boys in that the protection of the

shops would be removed at the completion of the instruction. It

would also make rooms for others. He believed that shops should

be opened all over the country as manual training schools on such

a basis as he described. Mr. Gillis supported the plan of turning

apprentices away for experience after finishing their courses.

Mr. Morris then moved that the recommendation of the committee
be adopted to the effect that a standing committee be appointed

to report upon the subject of the •' Apprentice Boy'' without a

statement of the limitation of the powers of the committee. Car-

ried.

TOPICAL DISCUSSIONS.

Cylinder Clearance.—The economy of large cylindei clearance

was in question. Mr. Angus Sinclair took the position that large

clearances led to a great waste of steam. Foreign practice was
an improvement upon ours, owing to shorter steam passages, and
this was believed to be the only advantage possessed by European
over American locomotives in leading to more economical opera-

tion. Mr. Herr believed that excessive clearance was not condu-
cive to economy ; but the better performance of European loco-

motives was thought to be due to better qualities of coal and to

the fact that foreign trains were lighter than ours.

Piston and Slide Valves.—Mr. Wm. Forsyth referred to the fact

that piston valves were more generally used in compound than
in simple locomotive practice, though he could see no satisfactory

reason for this.

Piston valves were difficult to set, and it was important that the

ports should be square and that the steam should be allowed free

admission into the ports. He gave good accounts of the wearing

of the valves, and stated that the rings should be as deep as could

be sprung on. These valves gave little friction, and were be-

lieved to have advantages over slide valves, especially for high

pressure. The bilancing made it possible to handle the reverse

levers easily, which was very important. Mr. Quereau believed

the Allen port to be a valuable adjunct to a valve, and one ob-

jection to the piston valve was that this port cannot be used with

this type.

Water on Locomotive Bearings.—Mr. A. E. Mitchell had found

it possible to use water on locomotive bearings with success. Mr.

Herr objected to the statement that water was a lubricant, and
believed that water should be used only in cases of emergency.

Mr. West had good results by using water in circulation over the

driving axles of wide firebox locomotives, the central part of the

axles being cooled thereby.

Manual vs. Automatic Control of Compound Feature of Com-
pound Locomotives.—This subject was introduced by President

Soule, whose experii nee had been with the Vauclain type, which

had manual control, and his preference was for that form of

control. Mr. Moiris approved of an automatic control which

could be operated manually, if necessary. Mr. Herr stated that

the only compound locomotives which had given him any trouble
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were those which could not be controlled manually when de-

sired. This view was supported by Messrs. Mitchell, Gibbs and

Quereau. Mr. Henderson argued that inasmuch as manual con-

trol was desirable, the superfluous complication of automatic

controlling devices should be avoided.

Irregular Wear of Cylinders.—Mr. W. A. Brown referred to the

fact that the top walls of cylinders frequently wore more than

the lower ones. This was believed to be due to inequalities in

cylinder material. Mr. Herr, however, thought that such wear

was due to poor fitting of the bull ring, while Mr. G. W. West at-

tributed it to the influence of the crosshead and piston rod. The

discussion was very brief.

Lead for Locomotives.—This was opened by a communication

by Mr. E. L. Coster, who enumerated the well-known advantages

of reduced lead. He suggested the appointment of a committee

to report upon the subject to the association with recommenda-
tions for practice with different valves.

Broken Staybolts.—Mr. T. A. Lawes read a brief4written dis-

cussion of this subject, which contained a description of tests on

the breaking of bolts by drilling into the bolts. The hammer
tfst was shown to be a failure as to detecting partially broken

staybolts. Either hollow stays should be used or the staybolts

should be drilled. The extra cost in his estimation was not im-

portant.

Mr. MacKenzie preferred giving greater water space to the

drilling of staybolts. Mr. Mcintosh believed in drilling the bolts

and practising close inspection. Mr. Vauclain approved of the

drilling of staybolts when new and also would reduce the diameter

of staybolts between the sheets.

After the discussion of this subject the committee reports were
again taken up.

Best Metal for Cylinders.

The conclusions of this report were read by the Secretary, and
Mr. G. R. Henderson opened the discussion with remarks upon
the practice of the Norfolk & Western Railroad in the use of

steel mixtures in cylinder castings. The strength and wearing

qualities of the mixtures were favorable. Mr. Mcintosh suggested

the use of cast-steel cylinders with cast-iron bushings, the advan-

tages being great strength combined with good wearing qualities.

Mr. Leeds questioned whether steel and iron could be satisfac-

torily mixed before casting. Mr. S. M. Vauclain, of the Baldwin
Locomotive Works, read a brief paper upon the subject of the

cast-iron cylinder mixtures used at those works.

Grate and Heating Surfaces and Cylinder Volumes.

This was read by Mr. G. R. Henderson. It was the most ex-

haustive and ingenious report of the convention and excited

much favorable comment. It involved great labor and research

on the part of the committee and was unquestionably appreciated.

Mr. Herr opened the discussion by calling attention to the report

at the first presentation of a method of getting at the •subject of

the relations between grates, heating surfaceand cylinder dimen-

sions. Professor Goss cimplimented the report for its ingenious

analysis. The discussion was very brief, probably on account of

the fact that a large amount of study was required in order to

prepare for handling it intelligently.

Boiler Jackets.

The discussion on this subject was also very brief, and specia,

attention was called to the fact that the Master Mechanics' stand,
ard gages were not used by those who replied to the questions

asked by the committee. This sort of thing justified the criti-

cisms frequently offered to the association to the effect that stand-

ards were adopted only to be disregarded by the members. Upon
vote by the association the sizes of the sheets mentioned in the
report were ordered translated into the terms of the standard
gage, and also references to this part of the discussion were
ordered expunged from the records of the meeting. The session

then adjourned.
THIRD DAY.

Piece-Work in Locomotive Shops.

Mr. Pulaski Leeds, chairman of the committee, presented this

subject with a brief explanation of the conclusions of the com-
mittee. Mr. McCouui II opened the discussion with a statement

to the effect that he had never favored piece-work systems in

railroad shops. It, was, however, very successful in contract
shops wherein the work consisted largely of duplication. He did
not consider the conditions in railroad shops as suitable for such
systems. Mr. Wui. Svvanston's remarks had to do chiefly with
wages, and he believed it to be important that men should be
assured that their wages should not be reduced under piece work
system. He deprecated the practice of comparing prices between
various shops where conditions must necessarily be different.

Mr. Rufus Hill heartily endorsed the piece-work system. Its in-

fluence upon the men was good, as it encourages them to their best

efforts, and altogether he had found it successful. He
urged good management of the system, and agreed with Mr.
Swanston with regard to comparing prices. Mr. L. K. Brown
(P. R. R.) placed great stress upon showing the men that they
have the opportunity to increase their wages by piece-work rates,

and the earnings under that system were increased upon the road
with which he was connected. Fairness to the men and a com-
plete understanding between men and officers was important.
Taylor's system was endorsed and its underlying principles were
considered in the system used at the Juniata shops. It was
thought necessary to apply the system to helpers as well as to

machinists and these share in the results of their extra efforts.

The apprentices did not share in such increase because of the
extra care required from the foreman in their education. Mr.
H. A. Gillis spoke of the necessity of most careful attention to the
establishment of prices. In his system the apprentices did not
share in the increased production, but the machinist obtained the
benefit of the apprentice's efforts, which tended to cause the
machinist to develop and instruct the apprentice to the best of
his ability. This improved the instruction and was fair to the

boys. He did not approve of applying piece-work in boiler shops,

where no chances should be taken in regard to the quality of

work. It was also difficult to apply it to erecting work. Mr.
Herr brought up the question as to whether piece-work was
necessarily poor work. Mr. Brown replied to the effect that in

piece-work it was necessary to watch the work rather
than the man. For this reason flue and riveting

work were placed upon the day-work schedule. There were
portions of locomotive work which could not be satisfactorily

handled under the present piece-work system. This system
seemed to imply to the men the rule that as much work as pos-
sible should be done in the shortest possible time. This was not
to be considered as dishonesty, but was due to the natural failings

of men. There were, however, many items which brought better

results under piece than under day-work. Mr. Rufus Hill had
been successful with piece-work in the boiler shop by the use of
penalties. In the discussion considerable weight was placed on
the inferiority of work under piece-work systems, several doubt-
ers of the value of the system having made their objections

known. In spite of this, however, it was clearly shown that

careful administration of the system made it desirable in a great
many processes, but careful inspection was very necessary. Mr.
Deems expressed his opinion of piece-work as being a means of

taking up the lost motion between jobs.

Motors, Steam, Air and Electric.

Mr. J. H. McConnell presented a few of the shief features of
the report'and gave some information, not contained in the re-

port, with regard to the cost and operation of electrical appara-
tus. In the discussion cautions were given against using air-

hoists and similar appliances where the work could be better done
by hand. Reheating was mentioned as an adjunct worthy of at-

tention and one speaker strongly advocated a combination of pneu-
matic and hydraulic systems for press work owing to the trouble

from the elasticity of the air. Mr. Geo. Gibbs commented upon
the comparison between air and electric tools. Electricity had
not been successfully applied to drilling, but this was probably
due to lack of attention to the subject by men who were familiar
with the requirements for such work. This was a field worthy of
investigation. He mildly criticised the report because it did not
contain more comparisons between the different motors, but was
rather a report upon labor-saving appliances.
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Air Brake and Signal Instructions.

This was a joint report between the two associations and it was

explained that the subject was continued by the Master Car

Builders" Association for perfecting the report for presentation

next year. The Master Mechanics' Committee was likewise

continued.

Mr. P. H. Brangs then read a brief paper upon the subject of

electric locomotives as applied to steam railroads. It contained

suggestions with reference to the possibility of the use of

electricity for the purpose of meeting the competition of electric

street car lines and advocated the equipment of several tracks of

the suburban lines of trunk railroads with electricity. By vote it

was ordered that the paper be published in the proceedings and

that the discussion thereon be held at the next convention.

The closing subject was the report of the committee on sub-

jects for the 1898 convention. The report of the committee on

resolutions was then adopted.

Messrs. C. H. Qusreau, W. H. Thomas and Philip Wallace were

appointed as a committee on the assignment of members upon

committees for the 1898 convention.

The election of officers resulted as follows : President, Pulaski

Leeds; First Vice-President, Robert Quayle; Second Vice-Presi-

dent, J. H. McConnell; Third Vice-President, W. S. Morris;

Treasurer, J. N. Barr.

Topical Discussion.

The last subject, " Research Laboratory Under Control of

American Railway Master Mechanics' Association," was intro-

duced by Prof. Goss. It was briefly discussed with regard to a

possible plan for adoption. It was not a part of the scheme that

the larger roads should abandon their laboratories. Each road

would pay for what work it required to be done, and the work
would be confined chiefly to routine matters.

The expression of opinion with regard to the best place for

holding the next convention included Niagara Falls, Denver and

Saratoga, but no vote was taken.

The convention adjourned atl2:20 p. m.

A Locomotive with Auxiliary Gear.

The Bavarian State Railway has recently received a lot of 12

new compound locomotives from Messrs. Krauss. & Company, of

Munich and Linz, and one of them is of the peculiar design

shown in the accompanying illustration, which is reproduced

from Engineering. The owners of this locomotive do not appear

to have absolute confidence in the design, since they specified

that the arrangement should be so made as to render conversion

into the ordinary type easy in case the auxiliary gear should t o

prove to be satisfactory. The object sought was to combine the

chief advantages of uncoupled wheels with the greater tractive

force which four coupled engines afford in starting and in mount-

ing grades. It was desired to secure a more perfect adaptability

of the engine to the various requirements concerning speed and
power during ordinary working. The advantage possessed by

very large cylinders in giving great power at slow speeds was
sought by a means which was expected to avoid the disadvan-

tages of large cylinders at high speeds. The design provides

adjustability of cylinder power to suit the needs by using a pair

of cylinders working a single pair of large driving wheels, and
adding an auxiliary engine of another pair of cylinders, below

the first, working a pair of small wheels immediately in the rear

of the rear truck wheels. This engine was put into service in

December, 1895, and has been at work ever since with the ex-

ception of the time when it was at the Nurnberg exposition.

The following is taken from the description of the engine given

by our contemporary referred to :

The main pair of cylinders drive the 73.2-inch wheels. The
diameter of the right-hand high-pressure cylinder is 15.16 inches

and that of the left hand, or low pressure, is 24.01 inches.

The stroke in both cases is 24 inches. The cylinders areinclined

6 in 100, because the auxiliary cylinders had to be placed under-

neath, not to interfere with the engine profile. The valve chests,

which are fitted with American balance slide valves, also lie in-

clined, in both the longitudinal and transverse directions. The
valve gear is of the Heusinger-Walschaert type. The cut-offs are

the same on both sides, while the cylinder ratio is 1: 2.51.

The receiver pipe passes through the smokebox, and bears

above a safety valve loaded to 5.5 atmospheres, and in front a

Ricour air suction valve, as shown. The starting gear consists of

a Lindner cock, which is connected with the reversing rod, and
at full gear allows the steam to pass from the boiler to the re-

ceiver, and of a Krauss interruption slide, which, fixed outside

the high-pressure cylinder and worked from the right-hand link,

prevents the passing of steam at those positions of the crank

when the pressure in the receiver would only impede the starting.

This auxiliary engine is intended to insure a reliable and pow-

erful start. It is entirely independent of the main engine and is

fitted with two equal-sized cylinders. It is not in use except

when a heavy pull is needed, that is, in starting and on steep

hills. Under ordinary conditions the wheels of the auxiliary

engine are kept off the rails and remain stationary. The wheels

are 39.3 inches in diameter, the same size as the trailing wheels.

The auxiliary driving axle has its bearings in pedestals which

are formed by plates riveted to both sides of the main frame.

This axle has not any ordinary bearing springs, but is connected

with the springs of the main driving axle in such a way that

these springs tend to lift the auxiliary axle from the rails and
press its bearings against the upper stops. Normally, therefore,

the auxiliary driving wheels remain 1.3 inches above the rails.

When the auxiliary engine is to perform its duty, the auxiliary

driving axle is depressed by the action of the piston of a vertical

steam cylinder of 16.2 inches in diameter, fixed above its centre.

The piston with its ball-socket joint and bronze foot-step bears

against a cast steel support, fixed between two plates which con-

nect the bearings. Steam is admitted through a three-way cock,

which is seen on the right-hand side of the'dome in the perspec-

tive view.

The levers between the auxiliary axle bearings and the bearing

springs of the main driving axle serve the further object of

equilibrating the load when the auxiliary axle is lowered, in such

a way that the load is distributed over the running wheels. When
the auxiliary wheels are pressed down the whole engine is raised

about 1 inch on the springs; at the same time, however, the front

links of these springs are depressed by about 2 inches, so that the

deflection of the springs, and consequently the load upon them,

remain unchanged. When the auxiliary motor is out of use the

weight available for adhesion consists of the dead weight of the

main driving wheels and their attachments, amounting to 3.73

tons, plus the load on the driving springs, amounting to 11.12

tons, making a total of 14,85 tons. When the auxiliary axle is

pressed down, however, the following additional adhesion weight

becomes available:

Tons.
Deadweight of auxiliary axle and its attachments 2.130

Pressure on piston of loading cylinder 17.330

19.160

Less upward pressure exerted at the point B by the levers connected
to the driving springs i 635

Additional adhesion weight 14.825

It will thus be seen that the adhesion weight amounts to 29.67

tons when the auxiliary axle is being used, and to 14.85 tons in

the other case. The total pull of the engine is 14,462 pounds.

The cylinders of the auxiliary engine, which have a dianeter

of 11.4 inches and stroke of 18.1 inches are bolted to the lower

side of the large cylinders ; their valve chests lie horizontal^- and

point outward.

The throwing in of the auxiliary engine has taken place when
the locomotive was running at speeds up to 46.0 miles. The

operation was so smooth that persons standing on the engine and

and not watching the driver did not notice the change over. It

has, moreover, been found that the switching in will rarely be re-

quired while the locomotive is in motion. It soon became appar-

ent that the help of the small engine was needed over short dis-

tances only.

The complicated construction and the large number of axles

have been commented upon adversely. With regard to the
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former point, it may be said that the four-cylinder engines of

Mallet and De Glehn, whose right of existence nobody questions

now, are certainly not any simpler. A four-coupled engine of

the latter type has, on the contrary, two more coupling-rods and

four more bearings, ar>d the secondary mechanism is essentially

more bulky than the auxiliary engine. It is further to be con-

sidered that De Glenn's secondary mechanism is always run-

ning, which means additional friction, oil and repair. With the

auxiliary engine under notice, which is idle for 95 per cent, of

the run, those additional expenses come in to the amount of 5

per cent. only. There is a further advantage as compared with

compound locomotives fitted with change-over gear, in being

able to work with fresh steam in both engines. Such locomo-

tives have to resort to strong throttling, and hence to waste

steam, while the main and the auxiliary engines of Messrs.

Krauss & Company work with full boiler pressure.

As concerns the second point, the locomotive has exactly as

many driving and carrying axles as the " American Atlantic"

type, which is more and more coming to the front. Together

with its three-axled tender, it has not any more axles than the

normal " American" class, with its four-axled tender.

by the steam railway companies, and they are looking with great
interest to some method that will enable them to give similar
service without having to resort to the enormous expense inci-

dental to the use of electrical equipment.
One of the most interesting of the articles that have appeared

lately on this subject, is published in the Engineering Magazine,
May and Juue, 1897, by Charles H. Davis, who is an authority on
electrical railway matters. Mr. Davis starts out as an advocate
of the introduction of electricity into suburban and inter-urhan
traffic, and his first article might lead one to believe that there is

something to he gained by steam railways in making such a
change, as he gives for comparison the amount of business done
between steam and electrical railways in New England, showing
the very large increase in numbers of passengers per mile and
increased earnings per mile of electrical over steam railways,

but his comparison is hardly fair, as the electrical railways con-
sidered are in centers of immense populations. If steam railways
were operated under similar conditions the comparison would be
fair, but the steam railways are taken for the entire New England
States, reaching across large sections of country, where the popu-
lation is not so dense as it is in the sections where the electric

railways are operating.
Mr. Davis starts out as an advocate of the use of electricity for

suburban and inter-urban traffic only, and carefully states that it

is only to be considered for these purposes and that he does not
advocate it for the use of long-distance traffic or for freight, and

Locomotive with Auxiliary Driving Wheels, Bavarian State Railway.

Electricity Under Steam Railway Conditions.

BY GEORGE S. STRONG.

(First Paper.)

Much has been written within the last few months regarding
electricity taking the place of the locomotive for steam railway
work, and a great deal has been said by the daily press, as to the

possibility of electricity driving the locomotive out of use. Much
of this talk is absolutely without backing in the way of facts, and
very labored efforts have been made by electrical railway engi-

neers to prove that, by the adoption of electricity, steam railways
are in some way to reap a benefit, although they arrive at the

conclusion that it is going to be very much more expensive in

first cost and cost of operation; but somehow, they figure out

that, by reason of the use of electiicity, the traffic is to be so

much increased as to warrant the increased expenditure. There
is no doubt that by giving similar service to that which electrical

railways give on suburban lines, a large amount of

business can be retained and business can be increased

by existing lines. The electrical roads have demonstrated
that, by frequent train service with a low fare, more peo-
ple will travel than if they have to wait and bo guided by a time-
table with higher rates. This lesson is one that should not be lost

his main belief is that, by the special kind of serv ice rendered

—

that is, very frequent trains that take one from his door to his

office, or from the suburbs to the center of the city so as to avoid
the use of other means of transit—that the gain is to be made.
This is undoubtedly true, and we will endeavor to show that this

service can be rendered without the use of electricity.

The main advantage of electricity and the service that is being
rendered by it as against steam, is, that one is taken up at his

door and landed within a reasonable distance of his office, or in

the heart of the city, without having to pay two or three fares to

reach that point. Another advantage of the electrical system, or
system that can be worked out to operate in competition with it

as against the present methods of steam railways, is that the units

are much smaller and lighter than are now operated, and they
should be operated at a much lower cost per mile.
One of the difficulties of modern railway practice has been a

tendency toward very much heavier rolling stock, with heavier
locomotives, and the point has been reached when the amount of

dead weight in proportion to the paying load, is very great. The
problem then, for this kind of work, is the development of a mo-
tor and car combined that will reduce the amount of dead weight
to paying load to a point where the cost of operation will be re-

duced, and also where, by reason of the reduced amount of dead
weight, more frequent stops can be made without loss of time.
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The average American train now consists of five cars, each
weighing 30 tons, and the locomotive and tender weighing 90
tons, making a total of 340 tons, the seating capacity for such a
train being sufficient for about 300 people. Allowing 125 pounds
for each passenger would give the weight of 18J tons as the pay-
ing load, or about 13 tons of dead weight to each ton of paying
load. I believe the average American railway practice is 11 tons
of train to every ton of passengers.
A motor car weighing 30 tons cau be built on modern prin-

ciples, taking advantage of modern materials, that will have a
seating capacity of 100 people, and having motive power on it,

entirely independent and self-contained, capable of developing
400 horse-power and capable of hauling, besides its own weight,
four other cars of the same capacity, eacb weighing 20 tons and each
capable of seating 100 people. This would give a seating capacity

It has been found by recent accidents, caused by broken axles
on the Brooklyn Bridge cars, that it was necessary to shut off the
current whenever an axle breaks before men could attempt to

move the wreck, and the men were afraid to go nearer to handle
the wreck until the current was cut off. Every practical railroad

man knows that accidents will happen; and that they generally
happen at the place where they are least wanted. A friend of
the writer once remarked when an axle broke in a freight train,

just as it was passing an engine standing on a siding and piled a
number of the following cars upon the ^locomotive: " I do not
see why, with all out-doors to fall into, those cars should
have fallen directly on lop of that engine." But such is railroad-

ing, and the best-managed roads are liable to have broken axles

or broken wheels at any time. With the electrical current intro-

duced as another element, and with the entire line being depend-

The Bettendorf l-Beam Bolster.'

of 500 people, or 31 J tons, allowing thesame weight per passenger.
This will reduce the weight of dead load per tDn of passengers to

one ton of passengers to three of dead load. Such a train as this

with proper brake arrangements applied to all wheels, can be
stopped much more readily than a heavier train, and with this

amount of power and proper roller bearings, can be started with
a 400 horse-power engine quite as quickly as a 240-ton train can
be started with a locomotive, indicating 600 to 800 horse-power.
Its greater carrying capacity would enable it to handle If times the

amount of passengers that could be handled by the heavier train.

The motor suggested is of such character and so arranged as to

be entirely noiseless, smokeless and odorless, and to have no ob-

jectionable features that would prevent its passing over ordinary
street car tracks in the streets of a city. Then the solution of the
problem appears to be for the steam railways to build branches
reaching their suburban business and bringing it to their main
lines, and running these trains directly over their main lines to

their terminals in the cities, and from the terminals on to special

tracks which they can own and operate as street car tracks, lead-

ing directly into the heart of the cities, and such an arrangement
is now contemplated by several leading lines.

ent on the continuous and uninterrupted action of this current,
such accidents will be very annoying and dangerous.
The only other advantage of electricity over the steam locomo-

tive, advocated by Mr. Davis, is, that the units of power would
be lighter and that the pressure on the rail would be continuous,
by reason of the motor being a rotary motor, and that the ham-
mer-blow, of which he speaks as being caused by unbalanced re-

ciprocating parts, would be done away with. On the motor that
is contemplated to meet this class of business there are no unbal-
anced reciprocating parts, the motor being entirely balanced so

that the pressure on the rail is the same at every part of a revolu-
tion and there is no jigging action of the car by reason of unbal-
anced parts; and the weight on the track is no greater than it

would be with electrical trucks for carrying the same load, and
the motors being entirely spring-supported—there being no motor
directly on the axle as the electric motor is carried—the action of
the wheels on the joints will be very much less destructive than
the electric motors. Every street railway manager knows that
the electrical motor is not easy on the tracks or on the joints, and
it has been found very difficult to keep the joints up on ele ctrica
railways. The weight of rails per ton is an evidence of this'

The Bettendorf l-3eam Bolster.

Returning to our discussion of Mr. Davis' paper. He advocates
the introduction of electrioity on suburban roads by a similar sys-
tem to that described above, and also advocates that, in place of
wiring the present lines of steam roads where this kind of busi-
ness is contemplated, entirely new tracks should be laid parallel
to the existing tracks. This would necessitate, of course, the in-

troduction of the " third rail" system, because the new tracks
would have to cross yards and other existing tracks, and would
bring the uncertainty of the electrical current into the yards
where accidents are always liable to happen. One of the bad
features of the third rail system, which is not pointed out by Mr.
Davis or any of the electrical advocates is, that by its introduc-
tion upon existing tracks the liability is always present of having
the entire circuit broken by the tracks being torn up by a wreck,
or having a short circuit under the wreck on account of an axle
or any other piece of iron coming in contact with the third rail

and one of the main rails. Such a condition of things would
result in the whole line being paralyzed, and would be very
likely to result in the wreck being burned; or if people were
fastened in, of their being killed by the eiectric current.

many electric roads now being equipped with 80-pound rails;

while, if steam railroads should resort to the same proportion of
weight of rails to loads carried, their rails would have to be as
heavy as 300 pounds to the yard.
As regards comparative cost of electrically equipped roads to

steam roads as they now exist, Mr. Davis arrives at the conclu-
sion that the additional cost of an electrical road over steam
roads, is $51,367 per mile for conditions such as would be re-

quired for very heavy suburban traffic, and this is the only kind
of traffic that has been discussed by him. As regards the cost of
operation, he concludes as proven by statistics of electrical roads
and steam roads, that, to carry a train of 60 tons at an average
speed of 10 miles an hour, the electrical road must burn 48
pounds of coal per train-mile at the power station ; while, with
the steam train weighing 200 tons and traveling at an average
speed of 20 miles an hour, only 58.8 pounds of coal per train-mile

are required. This would give for the electrical road a movement
of 2,500 pounds for one mile per one pound of coal, and for the
steam road a movement of 6,802 pounds for one pound of coal,

or nearly 2| times the amount of weight moved the same dis-
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tance for a given amount of fuel. Now, as a fact, at this rate of

speed—a speed of 11A miles per hour—we have moved pars
weighing 75,000 pounds one mile for 2T

3
,|\j pounds of coal on a

steam road.
As regards the efficiency and coal consumption, as further

stated by Mr. Davis, he gives 2| pounds as the amount of coal

necessary to generate one indicated horse-power, at his power
plant under the best conditions on an electric road, and then al-

lows 90 per cent, efficiency for the engine, 90 per cent, efficiency

for the dynamo, 80 per cent, efficiency for the line and 75 per
cent, efficiency for the electrical motor, giving a combined effi-

ciency of only 48 -6 of the indicated power of the engine in the
station, and states that the coal consumption for a horse-power
actually developed on the motor would be 5*1 pounds, while he
gives 5 -

5 pounds as being the average of steam railway locomo-
tive practice in this country, stating that at times this latter

figure will fall to 4^ under the best conditions.

Now, while we are discussing new methods and new appliances
to meet new conditions, why not consider the best that can be
done by the steam motor? The writer has tested a number of
locomotives that have been in operation for long periods, that
have shown their ability to produce a horse-power, under average
conditions of railway work, for three pounds of coal, and is will-

ing to undertake to design and construct locomotives to-day that
would do their work on 2^ pounds of coal per horse-power per
hour.

In regard to this question of the economioal.'performance of the
locomotive or steam motor, as against the electrical system, the
writer would state that there never was a greater fallacy than
the one that is being constantly circulated, to the effect that the
locomotive is necessarily a wasteful machine, while the station-

ary plant for generating electricity is much more economical.
That it is a fallacy is proven by Mr. Davis' own statements,
quoted above. While 2-J pounds per indicated horse power is

given as the amount of coal necessary to generate oneTiorse-power
under conditions of an electrical generating plant, and while this

is possible and entirely probable with a plant working under full

load—as will a plant operating a street ^railway system, where a
full load is maintained most of the time—under conditions of
suburban and inter-urban work, where it became necessary to

extend the interval between trains to a period of ten minutes, in-

stead of a period of two minutes, or 1+ minutes, as on street-car
work, the electrical generating steam engine is working under
the worst possible conditions for economy, and it is running more
than half the time without load. During this time it is consum-
ing a large amount of power without results, and the cylinder
becomes merely a condenser of steam, and under these conditions
it cannot be expected that an engine will indicate 1 horse
power on 24 pounds of coal; but rather, under these conditions,
it is most probable that an engine will use from four to five

pounds of coal. The average electrical plant to-day—if we take
the average in "street railway work—will be found to be using
more than 4$ pounds of fuel per horse-power indicated in the sta-

tion, and if we take 48.6 as the efficiency as stated by Mr. Davis,
the motor will require more than 9 pounds of coal to be burned
in the station to give one horse-power on the axle.

On the other hand, if we consider the steam motor under the
conditions on which it would work in this kind of service we
find that it is working under the most economical conditions that
a steam motor or steam engine can work under; that is, it is giv-
ing a very high amount of power for a given amount of cylinder;
the pressures are high and the cylinder condensation is low. As
an instance, on a locomotive we have gotten as high as t,810
horse-power out of a pair of 20 by 24-inch cylinders, with a heat-
ing surface of 1,848 square feet, or nearly a horse-power on every
square foot of heating surface in the boiler, and 30 horse-power
for every square foot of grate area, while if we were to design a
stationary engine to indicate this amount of power we should
put in a pair of 30 by 48-inch cylinders, which would necessarily
have a much larger amount of cylinder condensing surface, and
as cylinder condensation is well known to be one of the largest
losses that a steam engine has to contend with, amounting to
from 20 to 25 per cent, of the total steam used, we can readily
see the importance of getting the most out of the least amount
of cylinder surface. While some engineers have banked largely
on the fact that with the stationary engine plant they might be
able to use a condenser, it is found that by going to a high pres-
sure and getting a great amount of power out of a small cylinder
nearly the same results can be attained without the use of a con-
denser, and that with 200 pounds pressure and a properly designed
compound engine a horse-power can be obtained for about 16

pounds of water.
On the steam motor we have under consideration 80 per cent,

of the exhaust steam is condensed and returned to the tank from
which the boiler is fed, only 20 per cent, of it being used for the
blast, or to create the draft for the boiler. This, of course, in-

sures hot water feed to the boiler, the absence of which in it it-

self is one of the largest sources of loss in an ordinary locomotive,
as much as 22 per cent, of the heat being required to bring the
water up to 212 degrees and feed it into the boiler with an injec-
tor as used on ordinary locomotives.
Another great source of loss in ordinary locomotives is that a

large amount of fuel is consumed while the engines are not act-

ively in operation and not doing work. The writer has known
of as much as 1 ton of coal and nearly 2,000 gallons of water
being used while an engine was standing on a siding waiting for

a train. The old way, which is still in use on many roads, is for

an engine to make a certain run and then go back to the round-
house or on to a siding, where it is allowed to stand for many
hours and cool down, or to keep steam up by constantly burning
coal, and to blow steam through the safety valves, simply from
the want of management on the part of the fireman and engineer,
and on the part of the manager in allowing an engine which
might be working to be sidetracked or put away, when she
might, on local trains, take out another train at once, if not with
the same engineer and fireman, with another crew.
The secret of economy, with any equipment, is to keep it con-

stantly at work, only allowing such time to intervene as is neces-

sary to coal, oil, clean and make necessary repairs. With such a
motor as we are considering, and with electrical equipment,
this is what is done. The cars are not allowed to remain idle,

but are constant^ in operation during the worning hours and, of

course, are earning money, and not deteriorating by reason of

changes of temperature by cooling down and heating up again,

as is done with ordinary locomotives in ordinary service. The
motor we are considering is entirely automatic as to its fuel sup-

ply, and the fuel supply is cut off as the boiler approaches the
blow-off point, and as the steam pressure decreases, the fuel sup-

ply is renewed, so that no heat is being generated unless there is

work for it to do.

It is evident from Mr. Davis' figures that what he started out
to prove—that is the economy of electrical equipment as against

steam railway equipment—has not been proven, but that the re-

verse has been demonstrated. Few railroads are in condition to-

day to consider the expenditure of $51,000 per mile for a single

track, over that which would be necessary to build steam roads,

or to build new lines to take the place of existing lines that can
be operated by simply introducing new methods and new equip-
ment that would cost less than the simple wiring of the lines for

electricity.

The Bettendorf I-Beam Bolsters.

The bolsters shown in the accompanying engravings are made
of rolled steel I-beams of the American Steel Manufacturers'
specifications, the forms being the same as are used in steel bridge
and building construction and the design admits of making light

bolsters which are strong.

The construction is shown in the drawings. The web of the

beam comes centrally under the load on the center plate. The
I-beam is tapered or reduced by two processes. At the extreme
end over the springs (marked A and B in the drawings) a section

is cut out in such a manner that when it is pressed together the

upper and lower parts of the web interlock firmly. At the same
time the material from that point toward the center is corrugated
or squeezed in. as shown at C and D. At the point where the

portion is cut out and interlocked a butt weld is effected. From
the center plate to the side bearings the full strength of the I-

beam is obtained, and as the fibre is longitudinal it is not dis-

turbed. The result of this process is that the bolster, when made
up, stands about the same load under the testing machine that

the two I-beams stand before the reduction of the web. In the

body bolster the lower member is pressed upward, the upper
flange remaining horizontal.

The weight of the body bolster is 350 pounds, and it is stated to

be fully adequate for an 80,000-pound car. The weight of the

truck bolster is 450 pounds, and it is also strong enough for any
load that can be put upon it in service. In a test of the truck

bolster, made by Robert W. Hunt& Company, of Chicago, March
30, 1897, it showed no permanent set after a load of 100,000 pounds,

and under a load of 150,000 pounds it took a permanent set of

only about one-quarter of an inch. The maximum load was 179,-

800 pounds. In a test made at the works of the inventor it took

a permanent set of only f| of an inch under a load of 180,000

pounds. It is further stated that when tested on its side it stood

a load of 70,000 pounds with
3
'

5-inch set, and at 80,000 pounds it

took a permanent set of only -/j inch. The body bolster, when
tested by Robert W. Hunt & Company, showed a permanent set of

only .02 of an inch under a load of 100,000 pounds. At 130,000

pounds the permanent set was 1.01 inches.

The parts of these bolsters are put together without the use of

rivets, properly so called. Tubular rivets are cast on the mallea-

ble iron parts. They pass through and are expanded in the holes

drilled in the steel for the purpose, and are beaded down like an
eyelet. The result of this construction is that any strain upon
one is borne by all the parts, and it is believed to be impossible to

shear a rivet under any but extraordinary conditions. In case of
repairs, all that is necessary is to cut off the eyelet with a cold

chisel and insert a rivet. In case of a wreck, the bolsters can
undoubtedly be repaired, as most of the parts could be used over
again. Further information may be obtained from Mr. W. A.
Smith, Old Colouy Building, Chicago.
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The White Star Steamship " Oceanic."

The announcement was made several months ago in these col-

umns that the White Star Line had arranged with Mesfrs. Har-

lan & Wolff, of Belfast, for the building of a record-breaking

steamship and it was stated that the vessel would be propelled

by three screws. Through the courtesy of the Am erica n Ship-

builder we are able to present an illustration showing the general

appearance of the ship when finished and the following is re-

printed from that journal :

"It would be a pleasure to be able to announce that the gigantic

steamer Oceanic was to be propelled by triple screws, as George

W. Melville, Engineer-in-Chief of the United States Navy, has

done so much to bring about the triple screw system in ships of

war—the Columbia and Minneapolis being so fitted—and is

anxious to see it adopted in merchant steamers ; but, notwith-

standing published reports in several of the marine and mechan-

ical journals of Great Britain and the United States that the

Oceanic would be driven by triple screws, we must now put to

rest such a theory by stating that the Oceanic will be a twin-

screw steamer. The supposition that the vessel was to be a high-

speed craft with engines of 45,000 or 50,000 horse-power probably

influenced our British and domestic contemporaries in stating

that three screws would be used. What the power of the engines

is to be the owners and the builders do not care to say at this

stage of the construction. But we can state positively, upon the

authority of H. Maitland Kersey, that triple compound engines

will be used, and not quadruple expansion engines. The theory

that it might not be safe to transmit more than 20,000 horse-

power through one shaft, gives rise to the belief that the com-

bined engines will not indicate more than 40,000 horse-power

and it is surmised that a speed of not more than 21 or 22 knots

can be obtained from that power. Indeed, some engineers doubt

if over 20 knots can be developed in the Oceanic if the engines are

not capable of more than 40,000 horse-power. Be that as it may,
the Oceanic will be the most magnificent as well as the largest

steamship afloat, being larger than the Great Eastern, as will be

seen by comparing the figures.

The Oceanic will be 705 feet long, 685 feet on the water

line, 68 feet beam, 50 feet deep, 27 feet draft, and 17,000

tons, gross. The Oceanic will be launched in January and is

expected to be ready to make her first trip to New York in the

following June. Next to her great size, the most striking feature

in the new ship is the fact that no special effort will be made to

surpass all previous records in the matter of speed. Hitherto, it

is safe to say, speed has been made the first consideration, and to

this all other elements, such as carrying capacity, comfort and
economy, have been made strictly subordinate. Now, of all the

features that go to make a first-class Atlantic passenger ship,

speed is by far the most costly, and when it exceeds 20 knots an

hour, the most doubtful in its utility. The enormous sacrifice at

which high speedris obtained is proverbial. The Oceanic will be

an enlarged Majestic. She will have two elliptical funnels, three

masts and the twin screws will overlap, the star-

board shaft extending further aft than the other to give clear-

ance for the propellers. The shafts will be carried out in a spec-

tacle frame, an arrangement iu which the plating of the ship is

built out and around the shaft, forming a tubular protection

which extends up to the stuffing box gland, and allows the shaft

to be inspected at all times. A long turtle deck will extend from

the bow aft for over 150 feet. The dining saloon will be placed

amidships, and above it will be an unusually large aud handsome
library. Altogether, provision will be made for carrying 350

saloon passengers with such surroundings of comfort and luxury

as have never been attempted before, and the provisions for the

other classes of passengers will be on a similar scale. In closing,

we may say that the Campania has engines of 30,000 horse-power

and has developed 22 knots an hour. She and her sister, the Lu-

rania, have the most powerful engines afloat.

An Electrically Driven, Bryant Cold Saw.

The general appearance of a newly designed cold metal, sawing
machine of the Bryant type which has just been brought out by

the Q & C Company is shown in the accompanying engraving.

This machine is known as the " No. 15.'' and it is mounted upon
a circular base and is adapted to be driven by an electric motor.

The arrangement was made with a view of the requirements of

structural iron and steel work such as bridge building, and foi

any work in which beams, channels and angles are used. It is

adapted to general work also, and has a large capacity, the lead-
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ing idea in the design being to furnish large capacity for a low

o>st. This machine contains several improvements, among which

are increased feeding speeds, prolonged life of saw blades and

lateral adjustment of saw blades. The feeding mechanism has

been much impioved, and the change can be made from slow to

fast, or vice versa, without stopping the machine. The saw car-

riage is provided with quick return operated by a rack and
pinion. All bearings are adjustable to compensate for wear, and

the machine throughout is made of the best material. The saw

art of air braking. It has been designed to meet the exceptional

requirements of regular trains which are scheduled to run at

much higher average rates of speed than have heretofore pre-

vailed in passenger train service. The high-speed brake is de-

signed to stop passenger trains in emergencies in about 30 per

cent, less distance than is required with the best brakes hereto-

fore used. The brake apparatus employed to do this is of the

stand ird Westinghouse quick action type, with a pressure-regu-

lating attachment. The addition of this latter device, to the ex-

The Bryant Cold Metal Saw.

arbor is of Jessop steel and the worm wheel of phosphor bronze

engaging with a steel worm.
The engraving shows the method of attaching the motor, and

the machine is also furnished on a stationary base with tight and

loose pulleys for direct belt power. The weight of the machine

is 7,000 pounds. A three horse-power motor is required to run it

and the speed of the driving shaft is 140 revolutions per minute,

while that of the saw is 3f revolutions. The feeding speeds are

J, i, f and 1 inch per minute. The saw arbor is 3 inches in diam-

eter and the driving shaft is 2i inches in diameter. The sprocket

is of cast steel, diameter 6i inches. There are two work tables,

the upper one being 20 by 48 inches and the lower one is 22 by 18

inches. The capacity on solid work at all angles is 24 by 10

inches and the horizontal travel of the saw is 28 inches, the avail-

able diameter being 10 inches above the upper table. Saws of a

thickness of $ inch are used and an adjustment is provided for the

sprocket for taking up a wear of the saw amounting to 6 inches.

The base swivels 90 degrees and is operated by a segmental rack

and pinion. Each machine is accompanied by two saw blades, a

grinder, an oil pump for lubricating the saws and the usual tools

for adjusting the machine.

The machine is well adapted to sawing out frogs and switch-

points and similar work in connection with track construction.

The street railways have found the machine to be very useful in

track work and it is equally well adapted to the handling of the

rails of steam roads. The manufacturers may be addressed at

the Western Union Building in Chicago, and at 100 Broadway,
New York.

isting quick-action brake for locomotives and cars is all that is

required to convert them into high-speed brakes, and the superior

stopping power is obtained by increasing the standard air-pres-

sure of 70 pounds to about 110 pounds and taking advantage of a

well-known principle in brakiug.

The Westinghouse High-Speed Brake.

A copy of a new publication entitled " The Westinghouse High-

Speed Brake" has just been received from the Westinghouse Air-

Brake Company. It is a valuable addition to the literature of

the air-brake and describes the newly-developed apparatus for

application to high-speed trains. This improvement will form

the subject of an illustrated article in the August number of

this journal. The new apparatus is a distinct advance in the

The Great Siberian Railroad and the Present State of Its

Construction.

(Special Correspondence to the American Engineer, Car Build:)- and
Railroad Journal . I

(CONTINUED KROM PAGE 175.)

IRKOUTSK-MISOVSKAIA.

The connection of Irkoutsk, the terminus of the Central Siberian

Railroad, with the harbor Misovskaia, the starting point of the

Transbaikal Railroad, was originally designed as a continuous

railroad, the Baikal loop line. But as the preliminary surveys of

this Baikal loop line, along the south shore of Baikal Lake, has

shown that the construction of this line will be very difficult and

require much time, and that more accurate surveys are necessary.

It was decided in order to obtain the continuous steam connection

between Chelabinsk and Vladivostok to build the branch from

Irkoutsk to Baikal Lake, and to arrange for a steam ferry across the

Baikal Sea.

The construction of [he branch from Irkoutsk to Listviniehnai'a,

a landing place on the west bank of Lake Baikal, along the left

shore of Angara River (43 miles), was endorsed by the Emperor in

June, 1896. The construction will be completed in autumn, 1808;

it will cost (without rolling stock) £1,264,000. The work began in

August, 1890, and without doubt it will be completed in the assigned

term.

In order to carry out the plans for the steam ferry across the Lake

Baikal, it was necessary to build two harbors on the western and

eastern bank of the lake, to buy an ice-breaking steam ferry for the

transportation of whole trains, and to build one wooden floating

dock.

The cost of ferry, harbors and dock is estimated at $1,637,000. All

this work will be completed in autumn. 1898.

The ice-breaking steamer has been built by the Armstrong

Works, in England (for £70,000); it has 4,200 tons displacement, the

length is 290 feet, width 57 feet, and greater draft 20 feet. The
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engine is of 3,750 independent horse-power. The upper deck bears

three pairs of rails, which can carry 20 cars. The steamer is already

completed and in small portions is being carried to Krasnoiarsk.

From there it will be transported to Lake Baikal, and put together

in the wooden floating sectional dock.

In order to have a more exact idea on the natural conditions of

the Lake Baikal, exact meteorological observations have been

made. These observations, made in Misouskaia, on the eastern

bank of the lake, gave the following results:

The ice began to form in the middle of December; its thickness

was two inches. The thickness of ice gradually increased, and in

the middle of January, when the whole surface was frozen, it was

12 to 16 inches. In the middle of the lake the thickness of ice was

less and the layer of snow was thicker. A sledge road was estab-

lished in the second half of January, when the thickness of ice was
12 to 16 inches. The 30th of January it had reached 16 to 20 inches.

The greatest thickness of ice was 3 feet in the end of March, after

which the thickness of ice decreased. The eastern half of the lake

(from Misovshaia to the middle I was covered with snow about In

inches thick, and the western half (from Listvenichnaia to the

middle) was more or less free from snow.

The surface of the ice in different parts of the lake and in dif-

ferent directions shows fissures, the wide of which reaches 10 feet.

These are sometimes covered with inclined ice blocks 3 feet high,

or with horizontal blocks 20 feet wide. The greatest number of

fissures occurs in March.
The average monthly temperature of the lake in February (— 15.4

degrees C.) was something lower than on the shore; in Misovskaia

(— 14.1 degrees C), and in Listvenichnaia (— 15.1 degrees C). The
minimum iu the middle of the lake was —24 degrees C. February

25; maximum, 5.5 degrees C. February 17. The greatest amplitude

of variation was in February 18.6 degrees, in March 26.4 degrees,

and in April 22 degrees.

The temperature of the water near the ice was very stable (varia-

tions V — 1 degree C); at depths of more than 35 feet the water had
during the whole winter the constant temperature 3.Y degrees C.

The clearing of Baikal begins at the western bank (Listvenich-

naia) and then at the eastern shore (Misovshaia). The first trip of

the steamer was made May 12, and May 22 the ice had disappeared.

In consequence of this it is expected that the trains could be

transported across the Lake Baikal by the ice-breaking steam ferry

during 10 months in the year. The remaining two mouths the
trains will be carried on tracks laid over the ice.

The surveys and location of the Baikal loop line was designed in

1894 and a sum of ¥107,500 was appropriated. The survey was com-
menced in 1896 and will be finished in 1897. The construction of this

line is still a question of future time. The length of the line is 161

miles, the ruling gradient 0.018 (1.8 per cent.), minimum radius of

curve 840 feet, and a tunnel 13,800 feet long shall increase the cost

of construction.

THE TRANSBAIKAL RAILROAD.

The Transbaikal Railroad, according to its final location, has the

following length

:

From Misovskaia on Lake Baikal to Sretensk ou Shilka River... 687'.. miles
From Sretensk to Pokrovska 241

~ "

928J* miles

The preliminary surveys were made in theyears 1887 and 1888; the
definitive location in 1893 and 1894, and the line is located, as before,
along the Khilok River.

The cost of the first division from Misouskaia to Sretensk, to-

gether with rolling stock, is estimated $33,040,000 or $43,780 per
mile. The second division probably shall not be built next time.

The construction of the Transbaikal Railroad was commenced in

1895 and at the end of 1896 the progress of works was represented
by the following figures: 11,430,000 cubic yards of earthworks com-
pleted, or 50 per cent, of the whole; 32,450 square yards of pavement
of grading slopes: 84,000 cubic yards of retaining walls: 273 miles of
provisory roads: 9 miles of horse roads; 81 provisory buildings and
14 dynamite stores are constructed, and 30,000 tons of rails are
shipped. Besides them there are in construction 8 stone culverts,
56 timber bridges, 24 temporary timber bridges, 50 stone bridges
with timber girders, s stone bridges with iron girders and 4 great
bridges. The track is laid on four miles only. There are in con-
struction 8 watchmen-houses, 56 small section houses, 48 great sec-
tion-houses, 20 wells, 19 passenger-houses, 6 engine sheds, 1

small repair workshop and the great repair workshop in
Chita, 74 houses for employees, 5 water stations, 4 pumping-
houses, 1 hospital. 3 storehouses, 3 blacksmith shops, 26
wells for station water supply. The telegraph is ready on 400 miles.

Many provisory houses for workmen and workshops are built;

157,000 ties are prepared. The number of different workmen is

14,300, and there are 1,078 horses.

In order to supply the Portland cement for the stone-work of the

Transbaikal Railroad, two cement works have been constructed in

the country: the Kokyrtaisk works and the Briausk works. The
first of these works, near Nerchinsk, will manufacture 40,000 bar-

rels yearly, and the second, near Werkne Oudinsk, 20,000 barrels

yearly. Both works have received a government order of _300,000

barrels in five years, at the price of $8 per barrel. The works near

Nerchinsk were ready in autumn, 1895, and the manufacturing of

cement then began; the works near Verkne Oudinsk are now
ready and the manufacture of cement is just begining.

The construction of the Transbaikal Railroad is carried on with

great energy, but it is very difficult to complete the track-laying

in the designed term, viz., 1898; for the reason that the transporta-

tion facilities of Amour navigation companies are not sufficient for

carrying all the necessary materials.

Having in view the scarcity of habitations in this country, the

administration of the railroad contemplates building, near the

Chita workshops, a settlement for workmen, consisting of 70 small

houses, each of four or two tenements.

(To be Concluded.)

The Acme Bolt Cutter.

The accompanying engravings illustrate the general appear-

ance of two forms of the Acme bolt cutter, one of them being

new. These cutters employ four dies in a set, eaeli having a solid

end bearing. They are of market size tool steel and are carefully

ground to standard gages and are made to fit hardened tool steel

bushings in the head of the machine. Being simple in form they

may be made in any machine shop and by any mechanic of ordi-

nary ability. The cutters are furnished in sizes from i-inch to H
inches, inclusive. The dies furnished by the company are all pro-

vided with hardened tool steel caps made on the interchangeable

system and the caps may be used over and over again with new
dies.

The machine first shown is of the single head type. They are also

made with double and triple heads, and single headed machines

are made of sufficient power to cut threads as large as six inches

in diameter. The matter of lubrication lias been carefully con-

sidered in this design. The spindle which carries the cone pulley

at the left of the machine has a crank pin on its inner end, within

the hollow base forming the support to the machine and a small

reciprocating oil pump is driven by a connecting rod. The posi-

tion of the crank pin with reference to the center of the shaft is

adjustable whereby the stroke of the plunger may be varied to

govern the amount of oil delivered. The base of the machine is

solid at the bottom, forming a receptacle for the oil to prevent its

loss. The discharge pipe is carried upward into the oil pot

through the center of the overflow pipe; its end is conveyed down-

ward and falls slightly below the top of the overflow pipe, thus

preventing the splashing and churning of the oil. The pump is

of ample size, so that when running with a slow speed plenty of

oil is supplied to the cutters. With this lubricating arrangement

the machine may be kept as clean as any lathe.

The " Acme Head " supplied with these bolt cutters is composed

of but three parts, the barrel, the die ring and a clutch ring.

The barrel is made of cast irou, turned, milled and bored perfectly

true. To the front end is fastened a face plate which serves to

hold the dies and die bushings in place. In the outer surface of

the barrel there are four longitudinal grooves milled to within a

short distance of the flange, and in these grooves are fitted tool

steel strips hardened and ground to resist the wear of the sliding

die ring. These strips are fastened to the barrel with screws, so

that even after years of service all wear between die ring and

barrel can be taken up. The die ring is made of cast iron, the

inner surface of which has tool steel strips hardened aud ground

to correspond with those in the barrel. This ring controls the

movement of the dies radially to and from the center, by means
of recesseii, milled at an angle of 15 degrees from its face. The
bottoms of these recesses are lined with tool sttel to resist the wear

of the hardened steel die caps. The clutch ring is made of cast

iron, having an annular groove to receive phospher bronze,seg-
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mints that are attached to the automatic opening and closing de-

vice. The movement of this ring is transmitted to the die ring

through the rocking lever and toggle.

An important feature of the Acme head is that of the die ring

being connected directly to the barrel. The rocking lever, link

rfefl=-

The construction of the turret is such that it can be rapidly set

for another size of bolt, the machine otherwise being set in the

usual way. The amount of work that can be turned out by using
these turrets is stated to be more than twice as much as can be
done on other machines, and with less exertion by the operator.

One of these machines was exhibited at the recent con-

ventions at Old Point Comfort, from which it was seen

that the workmanship throughout was of the best, and
of a quality that will undoubtedly insure long wear of

parts.

These pneumatic turrets are designed to increase the

rapidity with which bolts may be cut, not by altering

the speed of the die heads, but by reducing the time
taken to close the dies and remove and replace the

bolts, their action being entirely automatic, each bolt

being ejected and a blank started in a fraction of a

second. It is stated that ^-inch bolts have been cut with
it at the rate of 800 per hour, the machine having cut
7,200 bolts of this size in 9 Hours running, the work
done being good.

The machine is a decided novelty and seems to be
designed upon good principles of mechanics as applied

to such work. The use of air pressure has two specially

good features. It offers an elastic push of the bolt

which is yielding if a heavy resistance is met and it

assists the dies in relieving them of the necessity of

drawing the bolt along while cutting. A spring back-

ing to the head of the bolt prevents shock when the bolt

touches the dies. It may be said that this machine is

an important improvement over others in output and
that no sacrifice of quality of work is made, the prod-

uct being fully as good as that by the old method.

The Acme Bolt Cutter

and adjusting screw form this connection in

a very efficient manner. When the head is

closed the middle center of the toggle passes

below the end centers iin of an inch, and does

not affect any movement of the die ring in so

doing. But it forms a lock which cannot
yield to any pressure produced in cutting

threads. The adjusting screw is made with a

fine thread so that bolts may be cut to the ex-

act size required, and when adjusted, it is

clamped firmly in place by means of a threaded

bushing. All heads are supplied with an in-

dex, and when a record is kept of the dies, the

head may be set to cut the required size with-

out the necessity of making several cuts.

The construction is simple, making it easy to

adjust and operate, and all moving parts are

so arranged that it is impossible to clog with

chips and scale.

An interesting improvement in the form of

a pneumatic turret attachment to these ma-
chines is shown in the second engraving.

This is the invention of Mr. H. A. Fergusson,

Assistant Master Mechanic at the Meadows
shops, Pennsylvania Railroad. This attach-

ment, which consists of a turret revolving on

a slide, may be easily removed and replaced

from the machine in a few minutes, and it may
be applied to any machine of this company's
make. It is operated by compressed air from
a small supply pipe under the bed of the ma-
chine. The turret has spaces for six bolts, and
the entire duty of the operator is to keep the

spaces filled, since a small cylinder under the slide

rest, ejecting the bolt when it is cut, closing the dies

ing the turret presenting a new bolt.

The Latest on Tonnage Rating-.

Experiments have recently been carried out by Mr. S.

P. Bush, Superintendent of Motive Power of the Pennsyl-

The Acme Bolt Cutter, with Pneumatic Turret.

does all the vania Lines, upon the effect of varying the number of cars in trains
and revolv- and the weights of trains. It was found that the generally accepted

opinion was true that the variation of the number of cars with a con-
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stant weight of train had a greater efiect on the fuel consumption of

the locomotive than does a change in the weight of the train. The ex-

periments were conducted on the line between Logansport, Ind., and

Chicago, a distance of 115 miles, and they were divided into two se-

ries, the first of which employed trains of equal weight, but varying

number of cars and the second used trails of equal numbers of

cars, but varying in weight. The tests on trains of the same weight

but variable number of cars showed that the fuel consumption in-

creases uniformly with the increase in the number of cars. When
the trains were composed of equal numbers of cars, but variable

weight the results were not regular and uniform, but it was evi-

dent that the consumption of fuel for any given number of cars

was comparatively constant no matter whether the cars

were lightly or heavily loaded. In one instance an in-

crease in fuel consumption of only about 400 pounds
was found with a 32-car train, when the load was increased from

750 to 1,050 tons. The conclusion reached by Mr. BuBh was that as

a result of this information it is easily seen that, under the con-

ditions existing on this particular division, an absolute car-mile basis

counting each car as a car, whether loaded or not, and making the

necessary adjustment of the weight, would be more accurate than

to rate engines upon the tonnage system. He believed that the car

basis was better for practical purposes of rating locomotives than

the tonnage system, and that for all practical purposes the weight

could be left out of account entirely.

The Bundy Iia Villa Heater.

In appearance the Bundy La Villa Heater savors of stove con.

struction inasmuch as it is quite ornamental. It is designed to be

placed in a living-room for direct heating and other rooms may
be warmed by radiators connected with it. In this manner small

railway stations may be cheaply and efficiently heated. The

The Bundy La Villa Heater.

heater may be placed in one waiting-room and radiators in the
other and in the ticket office.

The heater is made for both steam and hot water heating, and
there are fourteen sizes of each. It is not designed for
large buildings, the capacity ranging from 150 to 700 square feet
for steam and from 200 to 1 ,050 square feet for hot water heating.
It has an easily operated rocking and dumping grate, placed over
an ash pit of ample depth, in which an ash pan may be and
usually is used, especially where the heater occupies a living-
room.

The fire- pot has a corrugated crown sheet and sides whereby
the direct fire surface is increased threefold. The products of
combustion pass three times the length of the heater through
water backed surrounding flues, thereby insuring thorough ab-
sorption of the heat for economical fuel consumption. The
heater will burn either hard or soft coal, coke, wood or gas. It

may be easily cleaned and by opening the front and rear clean-
out doors every part of the heater is accessible. All doors are
fitted and machined gas and dust-tight. When the grate is

shaken all openings are closed as the shaker arm protrudes and

no dust, smoke or ashes can escape. The heater is low, only 52

and 60 inches high for the two series. The base extends under

the entire heater and it may safely be placed upon a wooden
floor. The ashes may be removed in the ash-pan, causing no

more dirt than the ordinary stove and the quality of the heat is

healthful. The temperature is always under absolute control, is

easily regulated, being automatic and according to the manu-
facturers the heater should last a lifetime and save enough fuel in

its economical consumption to pay a very handsome interest on

the investment.

This heater has a direct and indirect smoke connection with

controlling dampers attached to the automatic regulator. All

doors are lined to prevent warping and care and consideration has

been given to insure perfect manufacture.

The attention of railroad officials is called to the advisability of

using this heater, for while price is not the selling argument,

still the cost is very low, and its durability one of its strong

The Bundy La Villa Heater.

claims, so that the placing of this apparatus is believed to prac-

tically solve the question of heating every station so equipped.

Further particulars will be given by the manufacturers, the A.

A. Griffing Iron Company, 66-68 Centre street, New York, or at

their distributing stores and works at Boston, Philadelphia and

Jersey City, N. J.

Improved Pressed Steel Brake Shoe Key.

A newly improved pressed steel brake shoe key has just

been introduced by the Q & C Company. Pressed steel keys of

the Master Car Builders' type were formerly manufactured by
the Drexel Manufacturing Company, and the improvement made
by the present manufacturers consists in strengthening the key at

the point at which it is subjected to the greatest strains, as shown

A New Brake Shoe Key.

in the accompanying engraving. With this improvement the

only objection which has been raised against the pressed steel key

is believed to have been removed, and while this is much lighter

than a forged key it is strung and elastic. The material is a good

quality of steel well adapted to the purpose and to the method of

manufacture. The price of these keys has been reduced which

constitutes an additional advantage to be derived from their use.

The address of the Q & C Company is 700 Western Union Build-

ing, Ohicago, and 100 Broadway, New York.
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The Cloud Metallic Truck.

The form of truck which is illustrated iu the accompanying
engraving is the invention of Mr. John W. Cloud, who is well

known to the readers of this journal. The truck is built entirely

of metal, of steel and malleable iron and the object of the design-

er was to produce a truck which should be an improvement over

earlier forms. The side frames are of plate steel and the pedes-

tals are of malleable iron riveted to the frames. This construc-

tion permitted of placing the springs over the journal boxes.

The frames are so arranged as to also permit of the use of elliptic

springs which may be placed over the boxes with equal facility.

When elliptic springs are used they are placed upon the box with

the side frames between them and the pedestal casting comes
down to within two inches of the top of the box. It will be seen

that the construction followed reinforces the ends of the frames

at the points where the strain from the boxes comes.

Four coil springs are used, which was considered to be an im-

provement over the use of one heavy double coil spring, and the

use of the four springs tend? to distribute the load evenly on the

boxes and to keep them perpendicular without causing a tendency

to bind in the pedestals. When elliptic springs are used the form
of pedestal is slightly modified to receive them. These may be of

any desired length and they may be designed for the special ser-

vice expected of them. The method of placing the elliptic springs

will be understood from the drawing which shows the method of

attaching the coil springs.

Special attention is called to the form of the side frames and
to the provision for the strains which come at the line AB in

the plan and side views. The bearing of the pedestals against the

boxes is 6 inches in width, which is wider than that provided in

other forms of metallic trucks. Aside from the assistance which
this will give in keeping the trucks square, the wide bearing will

give a good wearing surface. The pedestals are secured at the

bottom ends by "I" bolts, which are double-nutted and cottered.

The proper distance between the jaws is maintained by the use of

pipe thimbles.

One of the claims made for the design is that the side frames

being flanged on straight lines permits of repairs being made at

any shop and without requiring special tools, should they become
bent or twisted in wrecks. It will be noticed that the beam for

carrying the load is straight on its top, for which special advan-
tages are expected. The transoms are made of rolled channels or
of pressed steel plates in the form of channels. The center plate
and side bearings are shown made of malleable iron, although
pressed steel could be used for these if desired. For trucks with
inside-hung brakes, malleable iron brake hanger brackets are
riveted to the transoms. The transoms and side frames are
united and thoroughly braced by gussets formed by the top and
bottom flanges of the side frames. By referring to the drawing
it will be noticed that the stiffness of the tfuck with reference to

resisting the tendency to get out of square has not been neglected,

the flanges of the side frames having been made wide at their

points of contact with the tran?»ms, and in addition to the rivet-

ing of the transoms to these flanges, angle attachments are made
against the webs of the side frames. It is understood that tests

have been made of the trucks, and that results were entirely

satisfactory. Further information with regard to these trucks
may be obtained from The Cloud Steel Truck Company, 1525 Old
Colony Buildi»g, Chicago.

During the pist 10 years the Srmth has made rapid progress in

supplying iron to the trade of this country and Europe. A con-

temporary points out that it was only a dozen years ago that the

first shipment of Southern iron was made to Pennsylvania. At
the time it created no small amount of surprise, for it was never

believed prior to that time that the South would sell iron in the

Keystone State. Statistics on this point show that shipments for

April, this year, amounted to 101,141 tons. Of this the West
took 38,207 tons, the East 29,9a6 tons and Europe 32,838 tons.

Shipments to Europe so far this year amount to more than 100,-

000 tons, more than double the amount exported last year. It is

expected that total shipments abroad for this year will be more
than twice the amount sent last year.

All of the piping of the heating apparatus of the new Con
gressional Library at Washington, D. C, is covered with Keasbey
& Mattison's magnesia sectional covering.
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A most sensible step with regard to the interchange rules was

taken at the recent conventions in putting a stop to the bother

which has been had with small bills. This is referred to else-

where in this issue and along with the action looking toward a

simplification of the work of the arbitration committee this must

be considered an important improvement. There is another step,

however, which might well be taken which consists of the estab-

lishment of a clearing-house for interchange repair bills, the pur-

pose being to further simplify the business of setting the repair

accounts. The clearing-house plan is being most successfully

used between different roads of system lines for the saving of

book-keeping and it would appear to be worth looking into with

reference to use in the manner suggested.
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Last year the new interchange won the day without a vote by

cars and this year the whole of the work of revision concerned

what may be considered minor details, with the exception of

placing the responsibility for wrong repairs upon the people who
make the wrong repairs. The good work of the railroad clubs

was apparent throughout the discussion.

The steel car has made material progress since the 1896 conven-

tion, and at Old Point Comfort last month the question was not

as to the advantages of steel over wooden cars, but was: What
kind of steel car shall be used ? The exhibition of new pressed steel

cars attracted much attention and favorable comment, while the

Norfolk & Southern pioneer steel car, which has been in use sev-

eral years, interested those who were concerned with the question

of tightness of joints after rough service. In the discussion it

was plain that entirely new methods of construction must rule,

and the old ideas of trussed frames must be left with the wooden

car. The steel girder needs no trussing for spans the length of a

freight car, and herein is an advantage of steel construction in

avoiding the use of truss rods. The plan of appointing individual

members to present designs for steel cars worked well, and that

the question involved in this field of designing must be deoided by

practical experience was made clear by the absence of discussion

or of criticism of the plans presented, beyond bringing out the

fact concerning trussing just referred to. There is also ground

for hope that progress has been made in the direction of stand-

ardizing the chief dimensions of cars.

The compound locomotive had everything its own way in the

discussion this year. The reports of saving effected^were reason-

able and entirely favorable to the compound type, but it appears

that there are great differences between different compounds,

and that the proportions of the cylinder volumes may affect the

records between various compounds as greatly as the compound
records differ from those of simple engines. The laboratory tests

at Purdue will be likely to throw further light upon this feature

of compound practice in the coming year.

It is easy to pass a resolution in a convention for the purpose of

expunging from the printed proceedings anything that may
appear to cast a reflection upon the organization. If a standard

of one of the associations is ignored by a committee in making its

report, it may not look well to have the discussion of its short-

comings printed for permanent record. But how does such a

dodge look to a [man outside of the membership? Perhaps if

Grade crossing accidents with such consequences as attended

the one which occurred at Valley Stream, Long Island, May 31,

serve to call attention in a very forcible way to the fact that a

large majority of the crossings at grade be:ween streets and

steam railroads are unsafe, and are sure sooner or later to become

scenes of disasters more or less serious according to circum-

stances. In the case mentioned a coach load of people was struck

by a train and five of the occupants were killed and several were

injured. The crossing where the accident occurred was not more

dangerous than a vast number of others, and the precautions for

the prevention of accidents were not entirely neglected, since

automatic bells were provided to give warning of the approach

of trains. The public is naturally shocked by disasters of this

kind, and severe criticism is poured out upon the management

which neglects to make such horrors impossible. As a broad

proposition it may be stated that no railroad should be allowed to

run trains until every known precaution for the safety of the

public and of passengers is taken. It is well to consider, how-

ever, what this means to the roads. The worst accidents may
occur at the best protected crossing. There is nothing short

of absolute seoaration of the grades that will provide immunity

from such occurrences and the expense of this in crowded

districts is enormous. It is fair, then, to ask whether after all

the public itself has not some responsibility in the matter. There

are very good reasons why the roads should be relieved of some

of the immense expense of track elevation, and the example of at

least one State should have an influence to raise the question as

to whether the public is doing its share in the protection of itself.

SELECTION AND ENCOURAGEMENT OF SUBORDINATES.

Dining the past year the necessity of filling the position

of president of a large railroad and of chiefs of important depart-

ments of several other roads has offered an excellent opportunity
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to obtain an idea of the methods of organization which have de-

veloped in various companies. The differences in policy with re-

gard to succession in office are remarkable. The death of the

high officer referred to recently caused an advance all along

the line, reaching even to some of the subordinate positions.

Apparently, in this case, no thought was given to any outsider

for filling any position which became vacant through the succes-

sion. There is good reason for the succession within this com-

pany's own staff of officers, in that the subordinates were fitted

for promotion and were prepared for the assumption of larger

responsibilities.

The manner of filling vacancies at the heads of departments

on several other lines at about the same time was in marked con-

trast to this method, from the fact that men who were thought

competent for the positions, and who were qualified to assume

the duties, were not available on the roads. They were sought

elsewhere and were placed in charge of men to whom they were

perfect strangers. They were also unaccustomed to the methods

and the special conditions under which these roads were oper-

ated. A thoughtful glance at these two methods of filling

vacancies must result in strongly favoring the first, or succession

from the ranks. It is not necessary to give undue or unwise con-

sideration to seniority, because fitness for promotion would

appear to be the fundamental reason for advancement.

It is said that it is advisable to import or introduce "new
blood'' occasionally in order to obtain the benefit of new ideas

and to avoid drifting into ruts, but the deepest ruts are those into

which subordinates run when their hopes for advancement are

cut off by a policy of importing heads of departments to be

placed over them. The encouragement of certain promotion as

a reward for good work seems to be the best rut eradicator which

has been brought out. This subject involves the question of the

proper treatment of subordinates, even to the lowest, and that

chief is likely to be most successful who understands and prac-

tises the art of getting the best and most intelligent efforts from

all of the force for which he is responsible. The more responsi-

bility an officer has the more he needs advisers, and is not the

best adviser one who is in training to take his chief's position ?

The chief who selects his assistants with reference to their fit-

ness to succeed him will benefit by his own broadness of mind.

He must profit personally because of the incentive which is

offered him in keeping ahead of his subordinates, and as they im.
prove he must improve and become more valuable to his su-

periors, and therefore better qualified for his own advancement.

It is believed that many men defeat their own object of promo-
tion by their management of their immediate subordinates.

Proper credit and encouragement to these, added to careful selec-

tion, would probably be found as advantageous to a man's repu-

tation as the adoption of a carefully developed standard in any
branch of operation or construction. A standard method of en-

couraging education and improvement would be worth formu-

lating.

Technical organizations among men in railroad service are

growing in favor, and while railroads are not expected to enter

educational fields in general, much may be accomplished by

education along the lines of the peculiar problems with which

each particular road is confronted. Tho organization of the em-
ployees of a department of one of the most progressive Western
lines, which is built upon thefollowing liberal " platform, " offers

an excellent example of a legitimate and satisfactory educational

institution which incidentally furnishes great encouragement to

the men.

"No monopoly of knowledge.

"No concealment of ignorance.

" The company is entitled to all the information about its work
and business that is possessed by any employee.
" Every proposition or suggestion from an employee intended

to promote safety and economy is entitled to respect, and will

always receive consideration.

" Employees are trustees for the stockholders.

" We are known individually and collectively by our work."

It is evident that it will not be necessary to import a man to

succeed the head of that department, and the principles so tersely

stated in this platform are worthy of the most careful considera-

tion and of adoption by railroad officers from president down.

A very successful operating officer on another road follows the

plan in hiring men for train crews and service of any similar

character of taking as far as possible only those who give promise

of capability of advancement. In a piper upon the subject of

" Railroad Ethics " this officer said :

"We spend considerable sums for laboratories in which to

test the materials which are to be used in construction and re-

pairs ; we know the history of every bit of wood, the wearing

qualities of our paints and oils, the tensile strength of each piece

of iron or steel ; we keep careful watch of the working of every

new device, noting its performance with the utmost anxiety ;

but what do we know of the men we employ? How do we satisfy

ourselves of their fitness for the work, and, once in the service

and charged with responsibility, what do we know of their

habits and tlieir tendencies? Employees are too often selected in

a hap-hazard way by the head of the department who has need

of their services at once with no reference to a higher purpase than

present needs.

" More thought should be given to the capacity of the man to

fulfil higher duties when called. However good a fireman you
may think a man will make, if you are sitisfied he has not the

capacity to be a competent engineer don't employ him. A man
may be strong and nimble enough to do duty as a brakeman, but

if he has not the making of a good conductor in him, don't en-

gage him."

The subject of the managearent of such matters is an impor-

tant one and is not to be compassed by a few paragraphs, but if a

suggestion of its bearing upon the success of a road is here off-

ered the purpose in hand will be attained.

THE COST OF LOCOMOTIVE KE PAIRS.

In locomotive departments the greatest expenditures are in

three items—wages, fuel and repairs. It is unlikely that shop

wages will furnish means for cutting down expenses, but in the

use of fuel and the productiveness of men and machinery in the

shops appear wide fields for improvement. Mechanical officers

have many details to look after, and it is only recently that fuel

economy has been given the high place in their thoughts which

its importance deserves. It is now, however, a hobby well ridden

by many men. Much has been accomplished in this direction during

the past four years 'and perhaps more than in any similar period

in the railroad history of the country. The locomotive is studied

as it never was before and with shop tests as a basis most excel-

lent improvements have been introduced and yet only a begin-

ning has been made. An illustration of an important im-

provement is in connection with the recommendations of

the committee of the Master Mechanics' Association last

year with regard to exhaust nozzles and steam passages

from trials of which encouraging reports were made at the

recent convention. The importance of fuel economy and

efficient operation of locomotives must not be lost sight of, and

it will not be. but there is an almost equally important item in

shop operation which should occupy attention.

One of the best papers which has appeared upon the subject

of locomotive fuel was that by Mr. Wm. Forsyth, read in De-

cember, 1894, .before the Western Railway Club. That paper

has been in a way supplemented by one entitled :
" The Cost of

Locomotive Repairs and the Efficiency of Machine Tools in Rail-

road Shops," read by Mr. Forsyth before the same organization

at its May meeting of this year. The cost of locomotive

repairs was given a place alongside that of fuel cost, and

the fact that this subject has been somewhat neglected is gen-

erally recognized by those who compare the methods of railroad

shops with those of manufacturing concerns. The author of this

paper gets at the root of the difficulty, and directs attention to

the fact that mechanical officers do not know the cost of the de-

tails of their repair work. For this they are, perhaps, not to be

blamed, but herein is a subject for reflection, investigation and

education. The educational efforts should be directed toward

bringing the higher officers of the railroads into a realization of
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the importance of records from which the actual cost of work

may be obtained, and into a correct way of using the results ob-

tained. It may be said that every mechanical superintendent is

fully aware of the saving which would be effected by replacing

old, inadequate tools with new ones ; but why, then, is it difficult

for them to obtain appropriations for new and efficient ones? In

answer to this Mr. Forsyth says :
" It is the fault of the mechan-

ical officers in not first ascertaining what is the cost of

production under existing conditions and what would be the co3t

under improved conditions.'' Officers in charge of expenditures

were never more ready to save money than they are now, and

the explanation offered appears to be the correct one. If business

administration of railroad properties is to be the rule, the cost of

work must be known, and it must be had in terms which are

adapted to the purpose of comparison in order to keep track of

improvements.

The usual way of stating the cost of repairs is in terms of en-

gine miles, and until recently this has also been true of state-

ments of fuel records. This does not recognize in any way the

amount of work done by the engines, and the results are really

worthless for comparisons. Fair comparisons between different

roads or upon different divisions of the same road cannot be

made without taking many details into consideration, and the

suggestion, made in the discussion of the paper referred to, to

the effect that comparisons should be made only with previous

records upon the same road or division is an excellent one. It is

obviously unfair to compare the cost of repairs or of fuel upon
the Lake Shore & Michigan Southern with that of the Union
Pacific, but there is a tendency to make such comparisons.

The paper referred to is suggestive, and it merits wide atten-

tion, because it gets at the foundation of one of the most important
matters now before the railroads and one which is intimately re-

lated to the management of men in the shops, but with this side

of the question the author does not deal. He shows two ways in

which the cost of repairs may be reduced. The first is by the in-

troduction of new and efficient machinery, and the other by im-

provements over old methods. Among the improvements
suggested are: Increased capacity of old tools, the use of more
efficient new tools and more efficient work on the part of the

men. He advocates systematic grinding of Cools upon universal

grinding machines, the use of the best of tool steel and other fac-

tors which tend to keep down the idle time of the machines The
speeding up of belts to 4,000 or 4,500 feet per minute, the speeding
up of machines, the use of heavy feeds and quicker return mo-
tions, all tend to produce the desired results. The author remarks
that enterprising locomotive building concerns have dis-

carded old machinery and installed the best up-to-date
equipment in its place and expresses the opinion that the reason
why railroads do not follow the same plan is that the repair ac-

counts are buried in a large general operating expense and that
they are assumed to be necessarily large and indefinite. To these
suggestions might be added one to the effect that the underlying
idea of this paper is also the basis for establishing piece-rate sys-

tems. The subject should be brought to the attention of manag-
ing officers and Mr. Forsyth's method of doing it seems admirable,
that is, for the mechanical men to show what they can do with
mproved facilities.

MAINTENANCE RULE FOE INTERLOCKING IN ILLINOIS.

One of the most important factors in the safe handling of
trains, whether fast ones or not, is the protection of crossings and
junction points by interlocking apparatus. The safety of a fast
train depends very largely upon the ability to stop in a short dis-

tance after the information is given that a stop is necessary, and
signal appliances must be looked to to go give the information to
the engine runners in season to enable them to make the stop at
the proper place. Interlocking signals grow in importance with
the increasing demands for fast service, and it is well that more
careful attention should be given to this branch of engineering.
This is specially true because of the necessity of keeping the appa-
ratus in good condition at all times. Some roads have placed the

care of signal apparatus in the hands of specialists. These are

called "signal engineers," and very properly, when the men are

fitted for their responsibilities, for the reason that the subject

demands much study, engineering knowledge and experience for

its mastery. These engineers are comparatively few in number
and many road? intrust the care of signals to men who are not

properly qualified for that important work. It may safely be

said that those roads not having qualified engineers in charge of

this apparatus are not treating their signaling problems properly.

Accidents do not always immediately follow wrong design, faulty

construction or careless maintenance of signals, but roads can

hardly afford to ignore this matter, and it is appropriate to remind

them that public sentiment may prove to be a hard master if they

persist in its neglect. It is better that the roads should appre-

ciate the importance of signaling and voluntarily take the neces-

sary steps to put this department, along with that in charge of

bridges, in a position to guarantee safety. Good bridges are

necessary, and no carelessness or false economy is permitted in

connection with them. Good signals well maintained are not

less necessary, and yet the fact does not seem to be so generally

appreciated.

The time is rapidly approaching when railroads will be driven

to pay more attention to signals, and it is not altogether impos-

sible that the rigidity of outside inspection will be applied here as

it is in England. The roads will not relish this, but thev have

the remedy at hand, viz., to render such inspection unnecessary

by the great care which they themselves give to the apparatus.

The new clause which has just been added to the rules governing

interlocking in Illinois is a step in the direction spoken of, and

it has been found necessary in that State for the Railroad

Commission to keep a closer watch of the maintenance

of signals. The Railroad and Warehouse Commissioners

of Illinois are practically responsible for the safety of

interlocking apparatus, although until recently comparatively

little attention has been paid to the manner of keeping the plants

in repair. The new rule, however, renders it necessary for the

railroads to file monthly reports of the condition of every plant

with the commission, and blank forms are issued to the roads for

this purpose. These reports are to cover the condition of the ap-

paratus and of the crossing frogs, and they require statements of

failures of the apparatus, the occurrence of derailments, with

their causes, and the dates of inspection and names of inspectors

are also to be given, all these to be signed by the officer in charge

of the apparatus. In the event of a disagreement in the reports

for each plant, and where such disagreement involves the safe

operation of the appliances, it becomes the duty of the consulting

engineer of the commission to investigate and report his findings

to the board.

This is not the only State requiring such reports, Michigan

having had a similar regulation in force for a number of years,

and the tendency toward external supervision is apparently grow-

ing. That some rather sharp criticisms would be offered with

regard to the Illinois rule was to be expected, but this only shows

that the rule was necessary, because there can be no objectien to

reporting signal apparatus to be in good condition when it may
be so reported and giving tne authority for the statements. One
decidedly good result is to be expected in the case of those com-
panies desiring to properly maintain these devices who could not

force other roads crossing them to give the necessary attention to

maintenance. It appears to be necessary to force some railroads to

protect themselves, and as long as this condition exists outside pres-

sure should be brought to bear upon them. If it leads eventually to

placing the supervision of signaling in the hands of the equivalent

to the English "Board of Trade" the railroads have only themselves

to blame, and there are very good reasons for believing that the

roads will be much better off in respect to safety devices when
this is accomplished. An excellent example of government
supervision of safety appliances is seen in connection with the

inspection of steam vessels. No one now finds fault with this

system or thinks it undesirable, and the results of the inspection

must be considered as most satisfactory. The equivalent of this

should be had on the railroads with respect to signals, and if the

roads themselves do not provide it others will.
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A Rand Air Compressor—The Largest in Canada.

Under the title "A Large Rand Compressor" we published in

our April issue of the current volume a brief description of the

compressor recently furnished by The Rand Drill Company, of 100

Broadway, New York, to the Le Roi mine at Rossland, B. C.

This is the largest compressor ever put into operation in Canada,

and it was built at the Canadian works of the Rand Company at

Sherbrooke, P. Q. Itisdescribed as a beautiful piece of mechanism
by those who saw it standing on the shop floor when it was in-

spected prior to being shipped to the mine.

On the steam end the engine is of the Corliss type, made in the

form of a cross-compound condensing machine. The high-

pressure cylinder is 22 inches in diameter by 48 inches stroke,

taking steam through a pipe 6 inches in diameter. The low-

pressure cylinder on the opposite side of the machine is 40 inches

in diameter by 48 inches stroke. Both

cylinders are fitted with the Corliss liberat-

ing type valve, with vacuum dash pot, and
with a sensitive governor operating on the

release gear, to be operated automatically

from six or eight revolutions to the maxi-

mum number of revolutions per minute.

The main shaft is 14 inches in diameter by

13 feet long, weighing about 5,500 pounds.

The shaft is fitted with cranks pressed on

under immense pressure. The connecting

rod forgings and piston rod forgings are

well and carefully finished.

The air end of the machine is fitted

tandem with the steam cylinders and is also

compound, the high-pressure air cylinder

being 22 inches in diameter by 48 inches

stroke. The valve motion supplying thf se

cylinders is Rand's most economical type,

being in the form of mechanical valves.

By this means the filling of the low-pressure

cylinder with air at atmospheric pressure is

insured, which fact largely affects the-

efficiency of the machine, for were the

cylinder either not completely filled, or the

air hot and expanded, the efficiency would

be correspondingly decreased. The inlet

valves of the low-pressure or intake air

cylinder are surrounded by a hood which is connected to a flue for

the introduction of the cold air from out of doors. Between the

high and low-pressure cylinders is]an intercooler of the latest type.

Through this intercooler the air passes over a Byatem of water

circulating pipes and is cooled in the process. This compressor

engine will be used for running all the pumps and hoists at the

mine in addition to operating 40 drills.

Seventh Annual Report of the Board of Directors of the
Pittsburgh, Cincinnati, Chicago & St. Louis Railway Com-
pany, together with Abstracts from the Reports of the
Comptroller and the General Manager, for the Year End-
ing December 31, 1896.

The Synchronograph. A New Method of Rapidly Transmitting
IntelligeDce by the Alternating Current, by Albert Cushing Cre-
hore, Ph. D., Asst. Professor of Physics, Dartmouth College, and
George Owen Squier, Ph. D., First Lieutenant of Artillery, United
States Army, and Instructor of Electricity and Mines, U. S. Ar-
tillery School. Reprinted from the Proceedings of the American
Institute of Electrical Engineers.

The Locomotive—Its Failures and Remedies. By Thomas
Pearce. Published by D. Van Nortrand Company. 96 pages. (4>^
by 7 inches in size.)

This little book was written by a locomotive runner on the Great
Western Railway of England. Its object was to present the neces-
sary information to candidates for the position of locomotive run-

Books Received.

Power-Transmission Appliances. A catalogue of the Dodge
Manufacturing Company, of Mishawaka, Ind,

Announcement College of Engineering and the Mechanic
Arts of the Universisy of Minnesota for 1897-1898.

Purdue University—Annual Catalogue for 1896-1897. The
annual catalogue of Purdue University, Lafayette, Indiana.

Tenth Annual Report of the Interstate Commerce Com-
mission. Dec. 1, 1896. Washington: Goverment Printing Office.

Annual Report of the City Engineer, City of Providenob,
R. I., for the Year 1896. From M. J. Herbert Shedd, City

Engineer.

Forty-seventh Annual Report of the Board of Directors of
the Panama Railroad Company for the Year Ending De-
cember 31, 1896.

Fourteenth Annual Report of the Board of Railroad Com-
missioners of the State of New York for the Year 1896.

Two volumes, 1897. Maps.

A Large Air Compressor by The Rand Drill Company.

ners to enable them to pa9s the examinations which are now com-
monly held in that country. In an appendix plates are presented
for the purpose of instructing in regard to the positions of the
cranks, eccentrics and valves in order to make the required tests
of the parts. The work is well adapted to the purpose of the writer,
the language being direct, plain and easily understood. The sub-
ject has received intelligent treatment. It is arranged in the form
of questions and answers.

Messrs. John Wiley & Sons announce that a book by Colonel H.
S. Haines will soon be brought out by them. The title is " Addresses
Delivered Before the American Railway Association." An appendix
contains other addresses by Colonel Haines, who was President of

the association referred to from 1890 to 1896.

Trade Catalogues.

[In 1891 the Master Car-Builders' Association, for convenience in the
filing and preservation of pamphlets, catalogues, specifications, etc..
adopted a number of standard sizes. These are given here in order that
the size ot the publications of this kind, which are noticed uuder this
head, may be compared with the standards, and it may be known whether
they conform thereto.

It seems very desirable that all trade catalogues published should con-
form to the standard sizes adopted by the Master Car-Builders' Association,
and therefore in noticing catalogues hereafter it will be stated in brackets
whether they are or are not of one of the standard sizes.

1

Catalogue of Presses, Drop Hammers and Dies. Designed
and built by The Stiles & Fladd Press Company, Watertown,
N. Y. 1897. Standard size (6 by^9 inchest, 64 pages, illustrated.

This catalogue is of special interest, because of the fact that it

represents a single development of a single year, the first machine
having been shipped .May 1, 1896. It presents the design by this
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company of power and foot presses, drop hammers, dies, power

shears and special machinery, only those being shown which are

considered as standards of the manufacturers. The variety of de_

sign is large, and the system followed in their construction admits

ot using such dimensions for stroke opening in the machine beds

and similar features as may be required by the special demands the

work to be done by purchasers. The pamphlet is well printed and

illustrated.

The Westinghouse High-Speed Brake. A Distinct Advance
in the Aik-Bkake Akt. ine Westinghouse Air ±5rake Com-
pany, Putsburgn,.Pa., May 1, 1897 ; lb pages, c!oth, illustrated ;

not standard size.

The newly perfected "High-Speed Brake" is fully described and

ilius.raied in this book, which will be read with interest by all

who are concerned with the safety of high-speed train service.

Space is not available at this time for an adequate notice of the

improvement, but attention will be given it in a future issue.

The Finest Train in the Wobld.
This is an eight-page pamphlet, handsomely illustrated, describ-

ing the Burlington trains between Chicago, St. Paul and Minneapo-

lis, and the beauties of the scenery along the Mississippi River.

It is from the press of Kogers & Wells, of Chicago, and is one of

the most attractive pampnlets of the kind which we have received.

It is printed in two colors and the engravings are very fine.

De Volson Wood, Professor of Mechanical Engineering, Stev-

ens Institute ol Technology, died June 27, aged 65 years.

We are inlornaed that after July 1 Mr. R. D. Wade, late Super-

intendent Motive Power of the Southern Railway, will act as

Southern representative of the Baldwin Locomotive Works.

Mr. Charles W. Dunn has been appointed Inspector of Material

aud Woikmauship ol tne Brooks Locomotive Works at Dun-

kirk, N. V. Mr. Dunn was formerly in the employ of Robert

\V. Hunt & Company, of Cnicago.

It is leported that Mr. R. H. Soule has resigned the position of

Superintendent of Motive Power of the Norfolk & Western and

that Mr. W. H. Lewis, Master Mechanic of the Chicago, Burlmg-

lon & JNorthern, succeeds him July 1.

Mr. John Ramsbottom, the predecessor ot Mr. F. W. Webb,

and one of the important figures in tne railroad histoiy of Eng-

land, has justdred in Knglaud. He was born in 1814, and was

Locomotive Superintendent of the Manchester & Birmingham,

aud its successor, the London & North Western, lor many years,

beginning in 1842. He succeeded Mr. Francis Xrevitluck at the

head ot tue Crewe works in 1807, and made the large extensions

which converted those shops into a city. He was the designer of

the Waverley class of locomotives, ol which the "Lady of the

Lake" was a well-known example. He invented the track tank

for delivering water to locomotives in motion, and it was hrst

used on the London & North Western. Mr. Ramsbottom retained

the post of Consulting Engineer to the London & .North Western

down to the time of his death, and was President of the Institu-

tion of Mechanical Engineers.

Mr. Frank H. Soule, General Car Inspector of the N. Y., N. H.

& H. R. R., died in New Haven, Conn., May 28, alter a oriel illness.

Entering railroad service at the age of 17 years, he began in the

shops of the old Boston, Hartford & Erie Railroad, at Readville,

Mass, afterward controlled by the New England Railroad. He
advanced rapidly and was soon maoe assistant to Mr. Marden,

Superintendent ol Car Department of the Fitchburg Railroad.

Subsequently he became General Inspector of the Fast Freight

Line between Boston aud Chicago, where he served severalyears,

after which he went to the Lake bhore & Michigan Southern

Railroad as General Car Inspector, whence he came two and a

half years ago to the New \ork. New Haven & Hartford Railroad

m the same capacity, ilr. Suiile was most favorably and widely

known l>\ railroad men throughout the country. His thorough

knowledge, quick perception and absolute fairness in all that per-

tained to matters of car interchange won for him the respect

and regard ol his associates in the railroad world. He will he

missed in the Master Car Builders' conventions, where his good

judgment and wise counsel has done much toward bettering the

conditions surrounding the inspection and interchange of car

equipment, and his untimely death will be regretted by all who
knew him.

National Electric Light Asssociation Convention.

The twentieth annual convention of the National Electric Light

Association held at Niagara Falls, on the 8th, 9th and 10th of June,

was considered by the delegates to be one of the most successful

gatherings in the history of that organization. A number of very

interesting papers were read and discussed. The attendance was
unusually large and the exhibitions of electrical apparatus made
by the different supply houses throughout the country was of more
than ordinary completeness. The exhibit of the Westinghouse Elec-

tric and Manufacturing Company was especially attractive owing
to its completeness and the many interesting features it contained.

This company had on display several induction motors, direct cur-

rent generators, alternating current generaters, switchboard ap-

paratus, lightning arresters, converters, arc lamps and incandes-

cent lamps, the latter forming an exhibit made by the Sawyer
Man Electric Company, of Allegheny City, Pa.

Metallic Brake Beam Litigation.

We have received the following communication from the Chicago
Railway Equipment Company concerning the status of reports of

infringements of the National Hollow Brake Beam Company's pat-

ents. We desire to advise you that this company has instituted

the following suits to determine its lights under its patents:

In the United States Circuit Court at St. L juis. Mo.
National Hollow Brane Beam Company and \

Chicago Kauway Equipment Company, \., n KquitJ No m-

Interchangeable Braite Beam Company . J

Chicago Railway Equipment Company, \
vs. [in Equity No. 4048.

Interchangeable Brake Beam Company. J

In the United States Circuit Court at Springfield, Ill.J

National Hollow Brake Beam Company and^i
Cnicago Kauway Equipment Company, ; In Kqulty No g^

Missouri Malleable Iron Company. >

Chicago Railway Equipment Company, 1

vs. Hn Equity No. 8115.

Missouri Malleable iron Company. )

These suits—four in all—and in two different circuits, will, when
finally decided, determine the question of infringement of the pat-

ents, and the liability of maker, seller and user of all brake beams
of like construction to the one offered by us. We shall use every

effort to bring the suits to a conclusion at as early date as possible.

Chicago Railway Equipment Company,
E. B. Leigh, General Manager.

EQUIPMENT AND MANUFACTURING NOTES.

The Pennsylvania Railroad is about to build live freight engines

in its own shops.

The Richmond Locomotive Works will build 10 locomotives for

the Southern Railway.

The Great Northern has ordered 15 19 by 26-inch moguls from the

Brooks Locomotive Works.

The Baltimore & Ohio Railroad has ordered 15 locomotives of the

Pittsburgh Locomotive Works.

The Jackson & Sharp Company has just finished 12 cars for the

Norfolk, Virginia Beach & Southern.

The Allison Manufacturing Company has an order for 100 cars

from the Westmoreland Coal Company.

The B. & O. Southwestern has ordered 200 freight cars of the

Ohio Falls Car Manufacturing Company.

The Dickson Manufacturing Company is building a locomotive

for the Buffalo & Susquehanna Railroad.

The Bufialo, Rochester & Pittsburgh has ordered 200 freight cars

of the Buffalo Car Manufacturing Company.
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The Baldwin Locomotive Works will build 18 16 by 24 inch Amer-
ican type locomotives for the Japanese government.

The Boston & Maine has ordered six passenger engines with 19 by

24-inch cylinders of the Manchester Locomotive Works.

The Mexico, Cuernavaca & Pacific has ordered 50 box and 2 ca-

boose cars from the Missouri Car and Foundry Company, of St.

Louis.

The Ashton safety valves, Nathan lubricators and Hancock in-

spirators will be used on the locomotives recently ordered by the

Boston & Maine Uailroad.

H K. Porter & Company, Pittsburgh, Pa., are reported to have

recently received an order from the Russiau government for light

locomotives for use in Finland.

The Baldwin Locomotive Works will alter 15 simple locomotives

for the Erie to the Vauclain compound system. This brings the

number so converted during the year to 43.

Efforts are being made by the Philadelphia & Reading Railroad

Company to establish a direct steamship service between Philadel-

phia and the United Kingdom and the continent of Europe.

It is reported that the Gould Coupler Company, Buffalo, N. Y.,

will erect a plant at Brantford, Ont., to manufacture its devices

for the Canadian trade. It may make use of the Grand Trunk
shops, which are about to be vacated.

Announcement was made June 23 of the consolidation of the

Pennsylvania Iron Works of Philadelphia with the Siemens-Halske

Electrical Construction Company of Chicago. The result will be

the strongest street railway equipment concern in the country.

The Ashton Pop Safety Valves have been selected for use on the

new experimental locomotive which is under construction at the

Schenectady Locomotive Works for Purdue University. These

valves will control the high pressure of 250 pounds per square inch,

the maximum to be used on the locomotive.

We are advised by Mr. William S. McGowan, Jr., Treasurer of

the Hancock Inspirator Company, that that company has pur-

chased the patents and the entire business of the Park Injector

Company, of Boston and Whitman, Mass. All persons requiring

information and prices of the Park injectors may obtain them from

the Hancock Inspirator Company, of Boston, Mass.

Mr. W. B. Mack announces that the Mack Injector Company,
of 35 Congress Street, Boston, is prepared to sell the "Torpedo"
and other injectors, formerly manufactured by the National Tube
Works Company. Mr. Mack was active at the recent conventions

in the interest of this line of supplies, and exhibited drawings of the

"Torpedo" injector in three classes, A, Band C.

The Ashton Valve Company, of 271 Franklin Street, Boston, has

continued to do a good business through the financial depression.

Among the locomotives now being built upon which the Ashton

pop valves are to be used area number for the following roads : The
Boston & Maine, the Rio Grande Western and the Houston &
Texas Central.

The Peerless Rubber Manufacturing Company has just issued a

new circular describing its chief specialties, such as "Rainbow,"

"Honest John," "Hercules" and "Peerless'' packings. This will

interest readers who desire information pertaining to packing.

The best "compliment" paid to a manufacturer is to imitate his

product, and this has been done with the "Rainbow" packing,

which is unquestionably the best packing available for the purposes

to which it is adapted.

Among the other orders recently received by the Schenectady Lo-

comotive Works is one for eight 10-wheel compound freight locomo-

tives, having cylinders 22 and 34 by 26 inches, for the Northern Pa-

cific Railroad. (These engines are duplicate of two of the same class

built for the Northern Pacific, by the Schenectady Works, last

March;) Ave 10-wheel freight engines, cylinders IS by 24 inches, for

the Florida East Coast Line; two 8-wheel passenger engines,

cylinders 18 by 24 inches, for the Detroit, Grand Rapids & Western,

and twoG wheel switching locomotives, cylinders, 19 by 24 inches

for the Houston & Texas Central.

of Japan. Thegeneral design is of the American type, with cylinders

16 inches diameter and 24 inches stroke, and the driving wheels are
56 inches diameter. The tenders have six wheels, the general de-

sign being similar to that used on the railroads of England. The
locomotives are to be built to run on 3-feet 6-inch track, that being
the standard gage of the railroads of Japan. On completion, each
locomotive will be tested under steam on a temporary track at the

works, and after inspection will be taken apart and packed for

loading on steamship at New York.

Among the exhibits at the conventions was one of the Vim special

air-brake hose by the Bostor. Woven Hose and Rubber Company,
of 275 Devonshire street, Boston, Mass. This hose consists of a
heavy rubber inner tube surrounded by a seamless woven tube of

cotton, which is again surrounded by a rubber tube and over this is

another of seamless cotton. The whole is then enveloped in an
outside rubber tube. The product is a strong pliable hose with the

elements in close contact, the object of the construction being to

insure strength together with the necessary provisions against

kinking. The same plan is followed in making steam hose, but the

inner tube is then made of rubber which is specially selected for

resisting the effects of the steam. This type of hose is claimed to

be the equivalent in strength to what is ordinarily termed four-ply

hose.

OF OFFICIAL CHANGES IN JUNE.

The Schnectady Locomotive Works has received an order for 12 nar-

row-gage passenger locomotives for the Kiushiu Railway Company

Canadian Pacific—Mr. W. Cross has been appointed Master
Mechanic of all Canadian Pacific lines west of Fort Williams, with
headquarters at Winnipeg.

Columbus, Sandusky ,v Hocking.—Mr. Samuel M. Felton, Presi-
dent and Receiver of the Cincinnati, New Orleans & Texas Pacific,
was, on June 2, appointed Receiver of the Columbus, Sandusky &
Hocking.

Fort Wayne, Terra Haute & Southwestern.—Mr. Frank P. Welsh
has resigned as Receiver, and has been succeeded by Mr. Frank L.

Winsor, with headquarters at Rock Island, 111.

Fort Wayne & Riu Grande.—Mr. H. D. Galbraith has resigned
as Master Mechanic, and Mr. B. G. Plummer has been appointed
Master Mechanic, with headquarters at Fort Worth, Tex.

Grand Trunk.—Mr. J. A. Slack has resigned the position of As-
sistant Master Mechanic at Butte Creek, Mich., and the office has
been abolished.

HarHman & Northeastern.—Mr. George W. Chandler, General
Manager, was on May 20 appointed Receiver of that road.

International & Great Northern.— "Sir. E. C. Manson, Superin-
tendent Car Service, and Mr. W. E. Williams, Purchasing Agent,
have retired, and their duties will be performed by General Super-
intendent Noble, at Palestine, Tex. Mr. T. M. Campbell has re-

signed as General Manager. He has held the position since 1892.

Mr. Leroy Trice has been appointed General Superintendent. Geo.
L. Noble was on May 25, 1S07, appointed Assistant General Super-
intendent, vice E. O. Griffin, previously General Manager's As-
sistant.

Lehigh Valley.—Mr. J. Campbell, Master Mechanic at Buffalo,

has had his jurisdiction extended over the car department at that
point.

Louisville & Nashville.—Mr. Charles E. Slade. formerly Master
Mechanic of the Louisville & Nashville, died at New Orleans, La.,

a few days ago.

Mexican Southeastern— Mr. W. A. M. Lennan, of Montreal, has
been appointed General Purchasing Agent, with headquarters in

Cleveland, O.

Minneapolis & St. Louis.—Mr. L. L. Day, formerly Chairman of

the Southwestern Traffic Association, has been appointed General
Manager, with headquarters at Minneapolis, Minn.

Monterey & Mexican Gulf.—M.T. A. Mounom, General Manager,
has resigned, and will be succeeded by Mr. J. H. Mathey, of Brus-
sels, Belgium.

New Jersey & New York Railroad.—Mr. Geo. M. Cumming has
been elected first Vice President of this company, with office at

No. 21 Cortlandt Street, New York.

Pittsburgh, Bessemer & Lake Erie.—Mr. J. L. Blim has resigned
as General Manager and was appointed General Agent of that
company.

Plant System.—Mr. Frank I. Brown, of Boston, has been elected
Third Vice President, in place of Mr. D. F. Jack, resigned. Mr.
Brown is also President of the Florida Southern Railway.

San Diego, Cuyamaca & Eastern 'Railway —Mr. Heber Ingle has
been elected President, and Mr. Levi Chase Vice-President of this

company.
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Sedalia, Marshall & Miami.—Mr. J. E. House, of Omaha, has

been appoiuted Chief Engineer of this proposed line, and is now
preparing for the survey.

South Carolina & Georgia.—Mr. Joseph H. Lunds, formerly Gen-
eral Manager of the Norfolk & Western, has been appointed General
Manager of this road, with headquarters at Charleston, S. C. He
takes the place of Mr. E. S. Bowen, who is reported to have re-
signed on account of ill health.

South Shore Railway.—F. X. Choquet has been elected Preeideut,
with office at Montreal, Que.

Wabash.—Mr. Richard Purcell, formerly Division Superintendent
an 1 Master Mechanic of the Wabash, died at Quincy, 111., May 81,
aged 80 years.

Williamsport & North Branch.—The resignation of Mr. 11. C. Mc-
cormick as President of the Williamsport & North Branch was ac-
cepted at the annual meeting June 4. The other officers were re
elected.

Exhibits at the Conventions.

The following is a complete list of the exhibits at the Master Car
Builders and Master Mechanics' Conventions:
Acme Machinery Company, Cleveland, O.; double bolt cutter,

with Fergusson's air-operated turrets. Represented by A. H. Car-
penter.
Adams & Westlake Company, Chicago; car fixtures.
Ajax Metal Company, Philadelphia, Pa.
American Brake Beam Company, Chicago.
American Steel Casting Company, Thurlow, Pa.
American Steel Foundry Company, St. Louis.
Ashton Valve Company, Boston, Mass.
Automatic Air and Steam Coupler Company, St. Louis; air and

steam coupler in operation.
Automatic Lubricator Company, Rochester, N. Y.
Bettendorf Axle Company, Davenport, la.; Betteudorf brake

beam complete and parts for assembling.
B. E. Tilden Company, Chicago.
Boston Belting Company, Boston; full line of mechanical rubber

supplies.
Boston Woven Hose and Rubber Company, Boston; air brake and

steam hose and railroad rubber goods. Represented by J. O. De
Wolf and A. L. Whipple.
Bosley, The D. W. Company, Chicago.
Brown & Sharp, Providence, R. 1.

Buckeye Malleable Iron and Coupler Company, Columbus, O.
Brill, J. G. Company, Philadelphia; model of Brill truck.
Baker Forge Company, Ellwood City, Pa.; brake rod and other

forgings.
Bushnell Manufacturing Company, Easton, Pa.
Chicago Grain Door Company, Chicago, III.

Chicago Pneumatic Tool Company, Chicago; pneumatic piston
drills, Boyer pneumatic hammers, flue welder, speed recorder in
operation, pneumatic riveter, Manning sand papering machine.
Chicago Railway Equipment Company, Chicago; National hollow

brake beam and automatic frictionless side-bearing.
Cloud Steel Truck Company. Chicago; freight car showing the

Cloud tender truck with elliptic springs, and freight truck with
coil springs, also truck frame and Bettendorf I beam truck and body
bolsters.
Composite Brake Shoe Company, Boston; composite brakeshoe

with cork inserts.
Cook Cooler Company, Flint, Micb.; the Cook journal cooler.
Crosby Steam Gage Company, Boston.
Curtis & Company Manufacturing Company, St. Louis; 8x8

steam driven air compressor, in operation, 6x6 beltdriven air com-
pressors.
Detroit Lubricator Company. Detroit, Mich., improved triple loco-

motive lubricator.
Detrick & Harvey Machine Company, Baltimore, Md.
Dressel Railway Lamp Works, New York: lamps.
Edgar Sebring Car Seal and Lock Company, Colorado Springs,

Erie Malleable Iron Company, Erie, Pa.; the Erie coupler.
Fail banks, Morse & Company, Chicago; three horsepower com-

bined gasoline pumping engine in operation, Barrett car jack
Sheffield hand car wheel, model of Sheffield hand car.
Franklin Steel Castings Company, Franklin, Pa.; the Lone Star

coupler.
F. W. Bird & Son, East Walope, Mass.; torsion proof car roof and

Neponset insulating paper.
Gould Coupler Company, New York; the new Gould freight

coupler, friction uncoupling device, spring freight car buffers, Gould
t r coupler for express cars without platforms.

Goodwin Car Company, Chicago; full sized dumping car on the
grounds and model in exhibition room.
Gravity Car Coupling Company, Colorado Springs, Colo.; models

ut Gravity coupler.
Gold Car Beating Company,'New York and Chicago; steam heat-

ing system, full size, under steam, and full line of electric heaters
Hancock Inspirator Company. Boston; the Hancock inspirator,

boiler checks, ejector and hose strainer.
Hale &: Kilburn Manufacturing Company, Philadelphia, Pa.; new

" Walkover" seat with movable foot rest and oval pedestal base
and " Reversible" car seat with new base and foot rest.
Hinson Manufacturing Company, Chicago; refacing pin.
11. W. Johns Manufacturing Company, New York: asbestos, vul-

cabeston, boiler and pipe coverings, packing, etc.
H. H. Hewett, Buffalo; model of the llewett rolled steel truck.
Interchangeable Brake Beam Company, St. Louis; the inter-

changeable brake beam.

Jenkins Bros., New York; the Jenkins valves.
Joyce. Cridland & Company, Dayton; geared lever jack.
John R. Jones, Philadelphia; model of steel car wheel rolling ma-

chine.
Keasbey Matteson Company, Ambler, Pa.; magnesia covering for

boilers and pipes.
Kinzer & Jones Manufacturing Company, Pittsburg, Pa.; Kiuzer

brake shoe.
Knitted Mattress Company, Canton Junction, Mass.
Leach Locomotive Sander, Boston; locomotive sander.
McCord & Company, Chicago; the McCord journal box and lid.

Main Belting Company, Philadelphia; Leviathan belting in vari-
ous sizes from 90 inches in width down.
Marion Car Coupler Company, Marion, O.; the Murphy automatic

car coupler.
Marion Car Coupler Company, Marion, O.; the Murphy automatic

car coupler.
Mason Regulator Company, Boston; locomotive reducing valves

pump governors, boiler feed pumps, airbrake regulators and dam-
per regulators.
Michigan Malleable Iron Company, Detroit; the Detroit coupler.

Thornburgh coupler attachment.
Missouri Malleable Iron Company, St. Louis; refined malleable

castings for railways.
Monarch Brake Beam Company, Detroit: Monarch brakebeams.
Moran Flexible Steam Joint Company, Louisville, Ky., joints

under steam and air pressure, all sizes.
McConley &• Torley Company, Pittsburgh, Pa.; Janney Coupler

and new locking attachment.
Mr. Hyde, Philadelphia; improved journal box.
National Car Coupler Company, Chicago; national butler,

national miller combination, national freight car coupler.
National Malleable Castings Company, Cleveland; Tower coupler,

oil boxes, bolsters, journal box lids, carlin pockets, uncoupling hose
attachments, door fastenings and other specialties.
National Railway Specialty Company, Chicago; security door.
New York Belting & Packing Co., New York; steam and air

brake hose and interlocking rubber tiling.
New York Rail Insulation & Equipment Company, Newark, X. J.

Norton, A. O., Boston; Norton's improved ball-bearing ratchet
screw jacks.
Niles Tool Works Company, Hamilton, O.
1'. H. Murphy Manufacturing Company, St. Louis; Murphy im-

proved Winslowcar roof.

Pantasote Leather Company, New York; car curtains, car seats
and car headlinings.
Pearson Jack Company, New York; car replacing jack.
Peerless Car Coupler Company, New Y"ork; Peerless couplers.
Peerless Rubber Manufacturing Company, New Y'ork; full line of

mechanical goods, including the famous Rainbaw packing.
Pencoyd Iron Works, Pencoyd, Pa.; car and engine axles.
Pratt & Letchworth, Buffalo; malleable iron car castings, steel

castings for locomotives and cars, automatic freight car coupler.
The Pyle National Electric Headlight Company, Chicago.
Q & C Companv, Chicago; McKee brake slack adjuster and Hoyt

flush door.
Rand Drill Company, New York and Chicago; duplex belt driven

air compressor furnishing air for Chicago Pneumatic Tool Com-
pany.
Railroad Supply Company, Chicago; Hein double automatic car

coupler, Universal release rig journal box lifter.

Revere Rubber Company, of Boston; full line of railway rubber
goods.
Richmond Locomotive and Machine Works.
Safety Car Heating and Lighting Company, New York City.

Safety Car Coupling, Philadelphia.
Sams Automatic Car Coupler Company, Denver, Col.; the Sams

coupler.
Schoen Pressed Steel Company, Pittsburgh, Pa.; steel cars and

trucks.
Shelby Steel Tube Company, Shelby, O.; boiler flues.

Silvius & Company, E. T., Indianapolis Ind.; improved journal box
for engine trucks.
Sherry Torch Company, Rochester, N. Y.
Simplex Railway Appliance Company, Chicago; Simplex steel and

malleable iron bolster.

Standard Paint Company, New York; sample of Ruberoid roofing.

Sterlingworth Rail way Supply Company, New York; brake beams.
Shickle, Harrison & Howard Iron Company, St. Louis, one dia-

mond-shaped truck, with steel frame and bolster.

S. T. Cummings, Del Rio, Tex.; locomotive ash pan.
Standard Coupler Company; standard steel passenger platform

buffing mechanism and coupler.
The Babcock Tire-Trimming Company, Johnsonburg, Pa.; the

Babcock tire trimmer.
The Railroad Signal Lamp and Lantern Company, New Yr

ork.
The Sinclair-Scott Company, Baltimore, Md.; the Royal Flush

car door.
The Smillie Coupler Company. Newark, N. J.; the Smillie coupler
Star Brass Company, Boston; locomotive pop valves, steam

gauges and locomotive appliances.
Toledo Railway Appliance Company; gravity air brake dust

guard.
Watson & Stillman, New York; crank pin press, girder rail

bender, rail punches, piston-rod jack, hydraulic jacks.

Webster Manufacturing Company, Chicago; gas engine operat-
ing Rand drill for Chicago Pneumatic Tool Company.
Western Railway Equipment Company, St. Louis; Houston

pneumatic sander, St. Louis single track flush car door, economy
slack adjuster, combination lug and follower casting, Missouri
draft attachment, safety truck end casting.

Wilmington Malleable Iron Company, Wilmington, Del.

Yerdon William, Fort Plain, N. Y.; improved double hose band.
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Complements of the Conventions.

The surroundings of Fortress Monroe are most admirably adapted

to render the place an interesting one for the conventions. The
scientific work which is going on at the fort is itself worth a trip

to investigate, as this is one of the most important of the artillery

stations of the United States Army and a great deal of interesting

investigation is conducted there with reference to projectiles and

their flights. Through the efforts of the officers of the Richmond
Locomotive Works the members of the associations and their

friends were enabled to inspect the battleship Texas which was
ordered to Old Point Comfort for the purpose. This ship was par-

ticularly interesting because the machinery was built by the con-

cern mentioned.

The other attractions of the neighborhood were the Newport
News shipyards and the Norfolk Navy Yard, to both of which the

members were invited. The Richmond Locomotive Works were
visited by the members and guests in a body, by courtesy of

the olticers of the works and the Chesapeake & Ohio Railroad, and

the trip was a profitable one. It would probably be impossible to

select a place for the conventions where more opportunities would

be ottered for profitable visits to manufacturing plants unless the
conventions were held in a large city. Among the pleasant excur-
sions were two by water, one being provided by Mr. W. S. Morris,
of the Chesapeake & Ohio Railroad, and the other by Mr. E. St.

John, Vice-President and General Manager, and Mr. W. T. Reed,
Superintendent of Motive Power of the Seaboard Air Line. The
latter trip gave an opportunity for a number of railroad men to

inspect the terminal facilities of the Seaboard Air Line in Norfolk
and Portsmouth. The terminal tug Dorothea was tendered for the
occasion, in charge of Capt. George W. Mansfield, and the excellent
appointments of the boat and the neatness of everything on board
occasioned many favorable comments and contributed to the enjoy-
ment of the party. The exhibits this year were instructive, and
among the most noteworthy were the metallic cars, considerable
advance having been made during the year in this field. The
Schoen pressed steel cars built by the Schoen Pressed Steel Co.,

constituted one of the most interesting of the exhibits.

MASTER CAR BUILDERS' ASSOCIATION.

ABSTRACTS AND SUMMARIES OF REPORTS
PRESENTED AT THE THIRTY-FIRST

ANNUAL CONVENTION.

Specifications and Guarantee for Cast-Iron Wheels.

J. N. Barr, S. P. Bush, John Hodge, J. H. McConnell, Wm.
McWood, committee.
No radical change in the specifications is recommended.
Section 1 is made somewhat more definite and the variation al

lowed in the diameter of the same chill is reduced from }e to 3'o of
an inch.

Sec. 2 is modified by the addition of the words "swollen rims."
Sec. 3 is modified by increasing the maximum allowable depth of

white iron on the tread from % to 1 inch and increasing the
minimum in the throat from ,

3
, ;
to }i inch. It is believed that these

changes are desirable and can be readily complied with.
Sec. 4 is changed by adding the thermal test, which consists in

heating the tread of the wheel with molten metal. It is uni-
versally conceded that in almost all cases of wheels broken in
pieces the cause is rapid heating of the rim from application of the
brakes, and the proposed test reproduces such circumstances more
perfectly than any other tests which have been suggested. The
only question with reference to this test is whether the test as pro-
posed is not so severe that in order to meet it the wheel-makers
may be compelled to use materials which will seriously impair the
durability of the wheel. The testimony on the subject, however,
is of such a character as to induce your committee to recommend
this test. [See closing paragraph of this report for this test.]

Sec. 5 and Sec. have not been changed.
Sec. 7 has been altered so as to call for the use of the M. C. B.

limit gage for flanges.
Sec. 8 is practically unchanged, except that the name of the

maker and place of manufacture is called for.

Sec. U is a new section and is simply called for to complete the
proper applications of the specification.
Your committee is of the opinion that the guarantee adopted in

1893 has never been put in practical operation, and is inc'ined to
think that in some of its requirements It is impractical. After se-
curing proper strength, which is effected by the general specifica-

tions, the most important consideration to a railroad company is

that of mileage. Our specifications are quite full on the matter of

strength, but strength to a great extent varies inversely as dura-
bility. Setting aside cases of breakage arising from allowing
wheels to run until the flange is worn too thin or the tread too

much worn, the breakage of wheels seems to be caused almost ex-
clusively by rapid expansion of the rim due to severe application
of the brakes. From this point of view the strength of the wheel
is increased:

1. By the use of soft tough iron ;

2. By doctoring mixture with fcrro-manganese ;

3. By reducing the amount of scrap

;

4. By softening the mixture and thus reducing the depth of

white or chilled iron on the tread
;

5. By methods of manufacture.
The durability of the wheel is increased

:

1. By the use of hard, brittle irons;
2. By avoiding the use of ferro-manganese ;

3. By reducing the amount of scrap ;

4. By hardening the mixture and thus increasing tin- depth of

white or chilled iron in the tread ;

5. By methods of manufrcture.
It will be seen by the above that items 1. t and 4, which tend to

increase the strength of the wheel, are diametrically opposite to

items 1, 2 and 4, which go to increase the durability of the wheel.

It is a difficult matter for railroad officials to go into the minute
details of wheel manufacture. A test for strength is of service, but

is not sufficient to determine the actual value of wheels when
that value depends so much upon the durability of the wheel as

well as its strength.
An ideal specification for wheels would be as follows :

1. The chill test must show the mixture chilling % inch deep.
2. The chill on the tread of the wheel must be within ,»„ inch as

deep as on the chill test, and must be uniform in depth around the

3. The chill in the throat must be within ft inch as deep as on the

tread.
4. Wheels of the same nominal diameter must not vary more than

Jfj inch above or below the mean size measured on the circumfer-

ence.
5. Wheels must be perfectly cylindrical.
IS The tread of the wheel must be perfectly smooth and free fram

wriokles, sweat or defects of any kind.
7. The body of the wheel must be free from any defects incident to

general foundry work.
8. Wheels must stand a strength test as specified.

A glance at our present specifications shows how far short of these

conditions the average wheel falls. It can be stated as a fact that

the mileage of the best average wheels is nearly twice as great as

the average of the poorer wheels. This is most important for rail

road officials to consider. They are not in position to watch the

details of manufacture or the materials used, or to determine by an
inspection of a few wheels how much wheel service they loose by

wheels falling short of the best that can be done in material,

strength, chill, etc. If now railroad officials should purchase mile-

age instead of wheels they vvould get just what they pay for, and if

one wheel-maker should furnish 200,0(10 miles of wheel mileage for

less money than another, there would be no uncertainty in the con-

tract, as there is when wheels are bought for, say, $5, when $0

wheels may furnish $10 worth of mileage as compared with the

§5 wheels.

RY. CO. WHEELS MADE UNDER THE 100 POUND

WEIGHT, DROPPINQ7 FEET CLOSE TO RIM.

" Heavy Pattern."

TEST OK C, M. 4

No.
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In the matter of weight of wheels, your committee has received
various recommendations showing a wide range of opinion as to

what is the proper weight. For instance, for 60,000 pound cars the
recommendations run from 540 pounds to 700 pounds. Id is the
opinion of your committee that with fair material a 580-pound
wheel is perfectly safe for 60,000-pound cars, and in view of the fact

that the lighter cars are rapidly disappearing, it is recommended
that wheels less than 550 pounds should not be cast.

The tables attached show the number of blows required to break
a piece out of the wheel, the drop weighing 100 pounds and falling

7 feet, the test having been made on one lot of wheels denominated
"light pattern," which weighed 550 pounds, the other test being
made on a lot of wheels denominated "heavy pattern," which
weighed 580 pounds. It will be seen that the average number of

blows necessary to break a piece out of the light, or 550-pound pat-

tern, was 58; with the 580-pound pattern the number of blows
required to break a piece out was 91. This shows a very great in-

crease in strength produced by the addition of an average of 26

pounds to the weight of the wheel as revealed by the drop test,

and it would seem to indicate that if the 550-pound wheels gave
satisfactory service under 40,000-pound cars and lighter, that the
increase in strength in 580-pound wheels more than meets the in-

creased requirements of service under 60,000-pound cars. Your
committee is not able to give any comparisons at present so far as

the thermal test is concerned.
The question of the shape of wheel is so indefinite that your com-

mittee hesitates to make any special recommendations in the mat-
ter of the shape of wheel.
[The thermal test above referred to is asfollows : The wheel must

Taking the results obtained by means of the analysis referred to,

your committee would recommeud for cars of 60,000 pounds capacity

the dimensions of arch bars and column bolts as shown in the fol-

lowing table:
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coupler shanks; and on account of the variations due to cored holes

we think the lips on the ends of straps should remain, but to insure

an easy bend there should be added a dimension showing radius of

}i inch on inside at back corners. The committee would therefore
recommend:

(2) That the design of pocket strap included in the recommended
practices of the association and shown in Sheet B of Proceedings
for 1896, with a radius of % inch at inside back corners, be made a
standard of the association.

Trains Parting.

A. M. Waitt, W. Lavery, F. H. Soule, D. Hawksworth
and B. E. Thompson, committee.
During the discussion at the 1896 convention, it was shown that

the railways were menaced by a continuation of " break-in-two"
evils which wt had confidently expected would be overcome by the
introduction of the M. C. B. type of coupler. Figures were given
at that time indicating that it was possible that this evil was being
increased rather than diminished by the supposed improvement.
Such a state of things would be truly alarming, and it is with
pleasure that your committee can report that the M. C. B. coupler
itself can be charged with the responsibility for increasing the
danger of train operation.
Much has been said and written in the last few years about

foundation brake rigging, and the need of greater care in its de-

sign and application. There is perhaps an equal, if not greater,

need for study in the improvement in design and application of

draft rigging and of the M. C. B. couplers on our freight equip-
ment, the data obtained from replies to our circular of inquiry,
together with an extended observation at home and abroad on our
railways, have convinced your committee that some radical steps
must be taken to improve and maintain in proper shape the coup-
lers, draft rigging and attachments to same on our cars.

A summary of the facts obtained from the 31 railway companies,
representing" 37,4110 miles of track and 376,010 cars, shows in an
average period of 105 days the alarmingly large total of 5,775 cases
of trains parting, 1 < >3 of which were accompanied by serious dam-
age, and in some cases loss of life. This shows an average of 55

cases of trains parting per day, and this on only a very small per-

centage of the railway mileage of the United States. Of the above
cases, fortunately most of them occurred at speeds of under 20

miles per hour, and many of them occurred just as the trains were
pulling out after having slacked up. On one road where an exceed-
ingly rigid investigation of every case of train parting has for some
time been made, it was found that only $a of one per cent, of the
cases occurred in connection with the application of air brakes,
and this experience seems to be substantiated by nearly all the re-

ports.
The following table, tabulated from the replies to our circular of

inquiry, will give a good idea of the comparative frequency of
trains parting from different causes :

Total number of cases in 105 days 5,775

Average number of cases per day for 31 roads 55

Number of cases due to-
Broken links and pins 1.517 26 27 percent.
Link and pin drawbars in addition to above 1,081 18.72

Total due to use of link and pin drawbars 2,598 14.99 "

Broken coupler spindles 708
Broken coupler pockets 86
Defective draft rigging 228

Failure or defects in II. C. B. couplers or their at-

tachments 2,155

12.26
1.49
3.91

Total. 5,775

In connection with the M. C. B. couplers and attachments which
caused cases of trains parting, the details are as follows:

Number of cases due to-
Worn knuckles 195 9.05 per cent.
Broken or defective locks 886 11.11 "
Excessive amount of slack in draft rigging 672 31.13 "
Improper adjustment of uncoupling attachments. 231 10.86 "
Other miscellaneous causes— 168 7.79

Total 2,155

The foregoing figures give much food for reflection and action.
First.— It is seen that we are fully justified in considering links

and pins a very weak and unsatisfactory feature in connection with
coupling arrangements, and we should give all haste possible to
consigning our remaining link and pin drawbars to " innocuous
desuetude " and rid ourselves of one source of much expense, which
it seems impossible to avoid as long as we are compelled to use the
link and pin drawbar to any considerable extent.
Second.—We see that 708 coupler spindles broke, causing trains

to part, as compared with only 86 similar cases from broken
pockets. From this we are surely justified in unhesitatingly con-
demning the further use of spindles in all new couplers applied to
cars in the future. There is very little excuse for perpetuating the
spindle coupler, and as it is shown by the above figures to be an
especially weak device, it is the recommendation of your committee
that the Master Car Builders' Association put themselves clearly

on record, in connection with their recommended practice, against
the continuance of the use of spindle rear end attachments for
couplers, and in favor of the general use of pocket rear end attach-
ments, which rarely ever give out.
Third.—We notice, in connection with M. C. B. couplers that have

caused trains to part, that 906 cases, or 42.04 percent, have occurred

from excessive slack in the draft rigging or improper adjustment of

the uncoupling attachments. The result of both of these wrong
conditions was clearly shown to one of your committee, a few days

ago, in riding on a passenger train watching a freight train going

in the same direction on a parallel track of a neighboring road. In

this train were a large number of cars equipped with M. C. B. coup-

lers: on at least 50 per cent, of these cars the draft springs were com-
pressed to such an extent and the uncoupling attachments were so

short that the connection between the uncoupling leverand the lock

was drawn taut and apparently, in some cases, ihe lock was
partially raised. With such a condition existing it is quite easy to

see how the application of the brakes on cars in the rear or a sud-

den pulling out of the engine might compress the draft springs

enough to fullv open the lock and allow the train to separate. The
condition of the cars on the train above referred to is a condition

that the reports tabulated above would indicate as existing on
nearly 50 per cent, of the cars where "break-in-twos" occur. In

overcoming these two prolific sources of danger we have one of the

most fruitful fields for work. Excessive slack in draft gear must
be overcome by the exercising of greater care in maintaining draft

rigging on cars in first-class condition, promptly replacing broken
springs, bent followers, springs that have a considerable permanent
set and preventing the use of short springs. It should be

considered a defect rendering a car unsafe to run if it has

1 inch or more play in the draft rigging, so that by the hand the

drawbar can be pushed back or pulled outl inch or more. It should

also be considered that a car is in improper condition to run when
the uncoupling attachments are so arranged that in their released

position there is less than two inches slack in the chain connection

between the lock and the arm of the uncoupling lever. It is true

that a very large percentage of cars running have a less amount of

slack in the uncoupling chain. This, in connection with the large

number of trains parting, gives a most urgent reason for having a
safe limit in connection with the slack in our uncoupling attach-

ments, and your committee would impress upon the representa-

tives of every road in the association the importance of requiringa

proper adjustment of the uncoupling attachments and draft rigging

on their cars in accordance with the preceding suggestions.

It is noticed that on many cars the end of the lifting arm of the

uncoupling lever does not extend out as far as the center

of the lock or lock pin; in good practice this should extend
a little beyond the center, and attention to this point

would material.y improve the foundation uncoupling rigging

on our freight equipment. In this connection your com-
mittee would urge the necessity of inventive genius in

designing a simple uncoupling device so constructed that it will

not lift the lock and uncouple the car until the coupler has been
pulled out three or four inches from its normal position. Such a
device would be very beneficial in overcoming a large number of

cases of uncoupling due to improper adjustment of uncoupling at

tachments and excessive slack in draft gear.

Fourth.—The second largest source of trains parting in connection
with M. C. B. couplers is due to broken or defective locks: this

cause accounts for 886 cases, or 41.11 per cent. It is unquestionably
true that the locks now in use in most of the M. C. B. couplers are

not all that they should be. Many of them are so constructed that

they will creep up by the peculiar pinching action produced by the

motion of the car; many of them, dependent upon gravity, are lifted

from their proper position by sudden blows whicn may be caused
by the trains slacking up. These and other defects which have de-

veloped in the large majority of locking devices, supplemented by
the expressions from the representatives of nearly every one of the

roads heard from by your committee, warrant the committee in

stating that it believes it necessary that coupler locks should be
provided in some simple and effective way with a positive lock,

which will prevent their being lifted from their locked position by
any of the shocks, jars or motions produced in running cars; in

other words, that there should be a lock to a lock.-

Fifth.—The preceding table shows that 195 cases, or 9.05 per cent,

of all cases, of uncoupling of M. C. B. couplers were due to worn
knuckles. In view of the rapid increase in the number of M. C. B.

couplers in use, and the fact that a large part of them have been in

service long enough for the knuckles, and possibly the couplers
themselves, to become considerably worn, and as it has been clear-

ly shown that knuckles and couplers worn beyond a certain limit

will permit of the knuckles passing the locks or the cars becoming
separated without the knuckles opening, tnerefore your committee
would recommend that during the coming year an investigation be
made by a committee appointed for that purpose as to the limit of

safe wear that can be allowed in knuckles and couplers, with a
view of recommending to the association some simple and practi-

cal method for inspectors and others to use in determining when
M. C. B. couplers and knuckles have become worn or distorted be-

yond the safe service limit.

In conclusion the committee would call attention to 16S cases, or

7.79 per cent., of uncoupling between M. C. B. couplers due to mis
cellaneous causes. Most of them can be assigned to broken couplers
or knuckles. By the rules of interchange and the decisions of the
arbitration committee, it has been declared that M. G. B. knuckles
and couplers can be broken without any unusual rough handling. \>

the breakage of an M. C. B. couplerrepresents a loss of from §5 to $8,

it behooves railway companies to protect themselves as far as pos-

sible against unnecessary damage of this kind, not only from the
standpoint of doing so to prevent cases of trains parting, but from
the standpoint of the cost of renewing such couplers when they are
broken.
And in this connection your committee would recommend for the

consideration of the roads representing the association, the appli-

cation to their cars of either rigid or, preferably, spring butler

blocks. The use of such buffer blocks under severe tests in col-

lisions has conclusively proven that both the couplers and the draft
rigging are protected and saved to a very large extent where the
blows are taken by double buffer blocks, which conduct the shocks
through the car and train in a line with the floor timbers and sills.
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Steel XJnderframing for Freight Cars.

Joint report of the following five members of the M. C. B. Asso-
ciation: J. N. Barr, C. M. Mendenhall, R. P. C.Sanderson, S.

A. Charpiot and G. R. Joughins.
Replies were received from most of the railroads addressed, and

counted by the official votes in the Master Car Builders' Associa-

Steel Underframe— Norfolk & Western Railroad.

Internal Dimensions for a Standard 30 Ton Box Car.

Vote represents over 760,000 fre-git Cars.

SCALE OF VOTE BY CARS.

A. Length inside so.ooo .00.MO ixm mm 240 Mo i*m 140.0M «0"
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the association will make a choice of one of the designs presented
and adopt it or its leading features and dimensions as recommended
practice.
Your committee also specially urges that the dimensions recom-

mended for standard interchange box cars, as far as length of
sills, width and height from the rail are concerned, should be also
adopted for other flat-bottom freight cars of 60,000 pounds capacity

,

such asstock, gondolas and flat cars, so that the same standard
steel sills, bolsters, end sills and draft gears will suit for all these
classes of cars of the same capacity.
With reference to the question of increased capacity of freight

cars for general interchange service, your committee requested the
railroads to give it their recommendations for the sizeof astandard
liax car of greater capacity than 30 tons. The replies received in-
dicate that the great majority of the motive power olticers of the

railroads were not prepared to consider a car of greater capacity
than 30 tons for general interchange service. A few sent recom-
mendations for such a car, and of these only one or two recom
mended dimensions any larger than those they had recommended
for 30-tou cars. It is probable that with the general introduction
of steel framing for freight cars a greater capacity than 30 tons will
be found to be economical, especially where loads can be obtained
in both directions, and that the objection to, or unwillingn
consider, cars of greater dimensions than those now used for 3(1

tons capacity has been brought about by the unceasing trouble
caused to the operating departments by the presence of a small
number of especially large cars, which are too often used by traflic
officers as bids for freight and cause trouble in other ways which
have been well ventilated in the recent discussions on the
car problem.

Steel Underframe. Designed by Mr. J. N. Barr.

BILL OP MATERIAL FOK STEKI. UNDERFRAMING FOR DESIGN SUBMITTED
BY R. P. O. SANDERSON.

M
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Longitudinal flexibility is obtained by avoiding all diagonal brac-
ing and gussets by making the fastenings between sills as shown
at .1. so that a distortion will bend the fastening A and not shear
the rivets, and by providing for longitudinal binding rods, B, run-
ning full length of the car.
The general framing is protected from damage by being discon-

tinued 9 inches from inside of end sill. The end sill is carried by
short wooden sills fastened to the through iron sills.

The draft timbers are fastened to iron plates which extend from
the end sill to the transom. This plate can be removed without
disturbing the general framing.
Vertical strength at the center of the car is secured by truss rods

as shown.
It is not necessary to enter into a general description of the fram-

ing, which is already shown by the drawing.

DESCRIPTION OF STEEL TJNDERFRAMING FOR CARS.
SUBMITTED BY G. R. JOUGHINS.

The ideas governing the designs submitted by me are—
First.—Ample vertical strength.
Second.—Simplicity, avoiding blacksmithing and boilermaking as

much as possible.
Third.—No holes in flanges of longitudinal sills.

Fourth.—Accessibility for painting, repairs, etc.
Flat Cms anil Gondolas.—Several years' experience with flat

cars built according to these designs, or more exactly according to
the designs of the Norfolk & Southern car illustrated in last year's
proceedings, shows only one weakness; that is the tendency of the
stakes, when cars are heavily loaded with logs, to twist and distort

pound), it would probably avoid all rust and the necessity for fre-
quent painting. It might be practicable to have the sills galvan-
ized or laquered to prevent rusting. Draft gear between sills, as
shown in the Norfolk & Southern car, is considered to be the best
practice, if a satisfactory yoke coupler can be attached. The bol-
sters shown are not quite perfect—they bend upward immediately
above the center plate. The bracing of bolsters to center sills seems
to be useful. Poling pockets might be attached on the sides at the
bolsters instead of at the ends.

Loading Logs, Poles, Bark, Etc.

P. Leeds, L. P. Bcsh.W. H. Lewis,W. H. Day, F. H. Stark, B.
Haskell, Chas. Coller, P. H. Peck and J. R. Petrie, committee.
Your committee on the "Loading of Logs, Poles, Bark and Long

Structural Material on Cars," sent out a circular inviting criticisms
of the rules adopted in 189ti, and received 24 replies, 20 of which are
to the effect that the rules as adopted are perfectly satisfactory,
while the other four find no fault with those rules, but suggest the
addition of rules to cover the loading of pipe, tan bark, cordwood,
ties, fence posts and dressed lumber. There have also been blue-
prints received showing the suggested methods for loading logs
and pipe as per cuts. The methods proposed for the loading of tan
bark, cordwood, ties, etc., conflict to the extent that about one-half
advise loading crosswise of the'car, and the others lengthwise: but
they all agree that this loading, as well as dressed lumber, should
be fully staked, and racked at the ends. A request for sketches
showing this racking at the end brought replies to the effect that

Steel Underframe. Designed by Mr, G. R. Joughins.

the side sills. This tendency can be overcome in many ways which
will easily be suggested, but it is found that the web of the side
sills ought to be [',. of an inch thick to prevent them bucking, ana
that they must be braced to prevent them from twisting. On gon-
dola cars this weakness would not exist. The platform, made up
in four length, easily detachable from the frame, is found to be a
great convenience when painting, etc.

Box Cars.— It must be acknowledged that, because the sills are
protected from the weather, there is not the same necessity for
steel sills on box cars as there is on open cars; moreover, the tops
of the sills cannot be so readily exposed for painting. On the other
hand, the steel sills would also enjoy protection from the weather,
and therefore would not rust so quickly; it is furthermore expected
that the great value of steel frames in strength, durability and
economy will be so demonstrated by experience with open cars that
their use will be universal. The underframe should be sufficiently
strong to support the whole weight without assistance from the
superstructure; indeed, it is hoped that the design of frame which
would be used for flat and box cars will be identical, the only ex-
ception being the method of attaching the necessary timber work.
The proposed method of attaching the superstructure to the sills is

merely a suggestion, pointing out a possible means of connection;
the ends particularly require close study.

General.—The designs are intended to convey the general prin-
ciples advocated, combined with the results of actual experience
with steel cars. Longitudinal sills should all be of the same depth
to provide uniform support. The weights per foot of sills under
cars in use are as follows: Center sills, 15 pounds per foot; side and
intermediate sills, 11 pounds per foot; these side sills, although
strong enough for vertical load, are too weak to properly hold the
stake pockets under severe strains, and therefore the web should be
,',.. of an inch thick. To conform to the new schedule of sections
adopted by the rolling mills these weights should be somewhat in-
creased.

to protect against rust, experience shows that, with untreated
iron, periodical painting is absolutely necessary, but that very
little rust develops anywhere except upon the tops of the sills on
which the limber platform rests. A strip of waterproof felt laid on
top of the sills would assist greatly in avoiding rust, and if the felt

was cemented down with some compound (possibly P. & B. com-

there was such a variety of construction that it would be impracti-
cable to show it by sketch, but that where there were end stakes
they should be utilized, and where there were no end stakes there
should be cross-pieces from outside stakes nearest the end of car.
This brings up the recommendation of the committee last year, that
there should be uniformity in the staking of cars, and those stakes
should be spaced so as to allow of the recommended practice being
complied with. This would, in our opinion, be best accomplished
by placing one pocket in the center on the side of the car, and spac-
ing so as not to exceed 3}.. feet from center to center of pockets,
bringing .the center of bolster approximately central be-
tween two stakes and placing the end pocket on
the side as near the end sill as possible, so that
one side of the stake would come in line with the inside of stake
through the floor of car at the end, the pockets for which should
be bolted to the inside of the inner sill. This staking would allow
of sufficient stakes being used when lading was carried on two cars
without spreading them to the extent of excessive binding when
on a curve, or at least to a greater extent than the construction
now prevalent. Where it was recommended that ties, cordwood.
etc., be loaded lengthwise of the cars, it was very generally stated
that the ends nearest the ends of the car should be raised and placed
upon crossbearings securely fastened to the floor of the car. In
view of the tact that most of this loading is local and not to any
extent subject to interchange, the only recommendation the com-
mittee feels called upon to make is that all stone shall be cieated
with strips not less than one and one-half inches thick nor less than
four inches wide, securely fastened to the floor Df the car with not
less than one tenpenny fence nail to every nine inches, such nails
to be staggered so as to be within one inch of the edge of the strip
alternately. That lumber, dressed on one or both sides, when
loaded on gondola or platform cars, must be racked at each end of
the car in such a manner as to prevent the load from shifting. That
all flat cars should have pockets applied in such a manner that the
two end stakes and two side stakes at each end of the car can be
utilized for this purpose. As regards the proposed methods of
loading logs and pipe, while your committee fully approves of the
pyramid methods, as shown, it prefers to submit the matter tenta-
tively, and whichever (if either) method is approved by the asso-
ciation, prepare descriptive rules and present them for considera.
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tion at a later day during this session. [A supplemental report
was presented, which was based upon exceptions taken to the rules

by the manufacturers of lone structural material and inspectors
handling the material.— Editor.]

Joint Report of Committees on Revision of Air Brake and
Signal Instructions.

AMERICAN RAILWAY MASTER MECHANICS'
ASSOCIATION.

Abstracts and Summaries of Reports Presented at the

Thirtieth Annual Convention.

Ratios of Grate Area. Heiting Area and Cylinder Volume.

The report of this committee is in the form of the air brake and
signal instructions with certain italicized addition". A new illustra-

tion was introduced to show the modern engineer's valve and the
handle of the valve is shown in running instead of release position
as formerly. Several of the other drawings have been modified in

minor details. Some questions principally referring to the straight
air brake have been ommitted entirely

Box-Car Side and End Doors.

Diagram

J. .1. Hennessey, C. A. Schroyeb, Geo. F. Wilson, G. N. Dow
and Rout. Gunn, Committee.

Roads representing 180,000 box cars were in favor of the common
batten door, while the balance of the roads were divided between
the frame and flush doors. Roads representing 90.0011 box cars
were in favor of an over-
hung door with roller hang-
ers, not patented. The bal-
ance of the roads, represent-
ing 112,000 box cars, were
divided between the differ-
ent patented hangers and
the common slide hangers.
Your committee, after

careful consideration and
considerable labor, at-
tempted to design an ideal
box-car door, and at one
time thought this accom-
plished, but after submitting
the design to the Western
Railway Association, i t

rendered a decision that the
design was infringing on
some patent rights. Judg-
ing from the replies re-
ceived to the circular of
inquiry a large minority,
were in favor of an over-
bung door with roller
hangers, not patented, while
the majority of the roads
which were in favor of the
patented devices did not
seem to agree on any par-
ticular device.
Your committee, therefore, submits the following designs for box

car side and end doors, which it thinks will answer all practical
pu.-poses:

The side and end doors to be hung by two cast or malleable iron
hangers to each door, each hanger secured to the door by threes-inch
carriage bolts and two %- inch dowels, tapering to % inch. Each
hanger to be supplied with a chilled cast-iron roller fitted into the
hanger. The top rail to be :

}i by 2 1
i inches wide, backed by a piece

of oak running full length, being about l
1
* inches horizontally and

1 „ inches vertically, the rail to be fastened to this oak strip and
through side or end plate by ^-inch countersunk bolts, about 20
inches apart.
The lower edge of door to have an iron rail \ by 2 1

., inches, rab-
betted flush into the lower cleat and projecting 1 inch below bottom
edge of door, and fastened with button-head countersunk rivets _-

inch in diameter, passing through the ?<-inch iron rail, bottom cleat
and sheathing of door. These rivets to be about 18 inches apart

;

also two button-head rivets, Kf-inch in diameter, passing through
the .-inch iron rail, »<-inch from bottom of rail, and so located that
the button heads will come in contact with the door brackets when
door closes, thereby holding door tight against car body when door
is closed. The cuts accompanying this report fully illustrate the
style of brackets to be used and location of same.

It is the opinion of your committee that it would be useless to
recommend a standard size of door, as the door will have to corre-
spond with the door openings of the various sizes of box-cars. The
recommended door, however, is the common batten door, with
three pine cleats 10 inches wide, and located at top and bottom
edges and center of door on the inside, and filled in on the two
side edges by filling strips 5J£ inches wide, the door to lap 2 inches
on closing side against an oak stop strio, running full length of
door and fastened to the door post by K-inch lag screws, the door
to lap on door post on opposite side of door at least I inches. The
door fastenings for seal to be the common hasp and eye bolt, in
connection with the seal pin and tin seal, and located a suitable
distance from bottom edge of door.
Taking everything into consideration your committee is of the

opinion that the most practical end door fastening is that which
fastens on the inside, requiring no seai, thereby saving considerable
labor to the sealing clerks and the trainmeD,

G. R. Hendekson, A. S. Vout, R. Wells, S. M. V auclain and
C. J. Mellin. committee.

In order to present an analytical discussion of the question, it

was necessary to determine approximately the following points :

1. The force necessary to move a train of a given weight at van
uus speeds and accelerations over various grades and curves.

2. The ratio of mean effective pressure in the cylinders to initial

pressure, for various speeds, cut-offs and lengths of steam port.

3. The ratio of cut-off pressure to initial pressure for various
speeds, cut-offs and length of steam port.

1. The evaporative value of different fuels at various rates of

combustion per square foot of heating surface.
5. The evaporative value of different fuels at various rates of

combustion per square foot of grate area.

It will be at, once recognized, that if we are able to satisfactorily

determine these various points, the proper heating surface and
grate area needed by a locomotive for doing a definite amount of

work can be readily calculated.
First, considering the subject of Train Resistance. After much

research it was decided that the resistance due to speed was per-

JPkt Ton. <t£ l.o-a.d,=M. .J... .;:._ ..

V=Sji4j-&. atta.is. ti. in. 7milc r L?L .

milts pzr hour.
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No. 1.-Train Resistance Curves;

no 130 Ito Zoo

haps best represented by the formula published in Engineering
News, of June 9. 1892, which is :

S
Vi = -J-

+ 2,

where yt
= resistance in pounds per net ton of load,

S = speed in miles per hour.
The force for starting is. however, about 20 pounds per ton,

n hich falls to 5 pounds as soon as low rate of speed is reached.

The resistance due to grades is expressed by
y 2

= 0.38 M,
where y 2

= resistance in pounds per net ton of load,

M = grade in feet per mile.
The resistance due to curves is generally taken at from 0.5 to 0.7

pounds per ton per degree of curvature. Selecting the latter value,

and assuming that locomotives, on account of their long rigid

wheel base, produce double the resistance of cars, we have

y3 = 0.T C for cars,
= 1.4 C for locomotives,

where ^ s = resistance in pounds per net ton of load,

C = curvature in degrees.
It may also be desirable to consider the resistance due to accel-

eration 'of the speed of the train, and it is found that this can be

expressed bv the formula
yt = 0.0132 r-

where y, = resistance in pounds per net ton of load,

V = speed attained in one mile, expressed in miles per hour,

starting from resf
.

Diagram 1 gives a graphical representation of all these formula
for convenient use. . . .

Diagram No. 2 gives the ratio of mean effective pressure to initial

pie-sure for variom cut-offs and speeds. The shaded zones or belts

are intended to represent the limits of port length between which
we are likely to work in locomotive construction. For instance,

the upper portion of a zone represents what may be expected when
using an Allen valve, or when the length ot port in inches bears

approximately the ratio 0.12 to the area of the cylinder in square

inches, and the lower portion when the ratio is approximately O.Oo

This diagram was constructed by taking some of the data in the

report of the Committee on Slide Valves, found in last years pro-

ceedings of this Association,
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Diagram No. 3 gives similar information in regard to the cut-off
pressures, and the explanation above will answer for this also.
Your committee wishes to state that diagrams 2 and 3 have been
verified as far as possible, with gratifying results. A clearance of
8 per cent, was allowed in computing these curves, and the
pressures are all "above the atmosphere." It is with some hesita-
tion that diagrams 4 and 5 are presented, as there are so many
varying conditions in coal trials that any diagrams of this kind can
be but the merest approximations. However, as they may be of
some interest, diagram No. 4 is given to represent the evaporative
value of fuel at different rates of combustion per square foot of
heating surface per hour, and No. 5 the same at different rates of
combustion per square foot of grate area per hour.
The individual curves designate some one kind of coal, or test of

same. The following table will interpret the several curves:

INDEX TO EVAPORATIVE VALUE OF FUELS, DIAGRAMS 1 AND 5.

No.
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round numbers the theoretical tractive force (indicated tractive
force) may be taken as 10 per cent, greater than the actual factive
force, which actual tractive force is utilized not only in drawing
the train, but in overcoming the journal aud rolling friction of the
engine and tender as well, these to be taken at the same rate as the
train itself.

TRACTIVE FORCE.

As is well known, the theoretical tractive force is represented by
the equation :

Theoretical tractive force = ^-—- in pounds

where p = mean effective pressure in pounds per square inch,
d = diameter of cylinder in inches,
s = stroke in inche=,
D = diameter of driving wheel in inches.

From what we have seen aliove, we can therefore write

£^± = 1.1 (y, 4- y + y3 + Vi ) T

where T = weight of train in net tons, including the engine and
tender, and y to be taken from Diagram No. 1.

The mean effective pressure depends principally upon two fac-
tors, the boiler pressure and the cut-off, modified by the initial
pressure and the speed, which reduces the cut-off pressure below
the initial. While the mean effective pressure fixes the tractive
force, yet the actual cut-off pressure bears an important effect upon
the tendency to slip the wheels at different parts of the revolution.

If we consider the friction between the wheels and rail to be 22
per cent, of the adhesive weight, and a loss of 10 per cent, due to
the internal friction of the engine, we can conclude that the theo-
retical rotative force at the circumference of the wheel must never
exceed 25 per cent, of the weight on the drivers,
The point of maximum rotative force varies 15 degrees each side

of the 45 degree point.
To prevent slipping we may therefore conclude that the average

tractive force shou'd not exceed 22 per cent, of the adhesive
weight, as this would prevent the maximum rotative force exceed-
ing the 25 per cent, found above, in all out the >s and }{ cut-off, and
as the speeds are generally high at these points, the inertia of the
wheels, etc., would probably prevent slipping at the maximum
points.
In 1887, a committee of this association advised that the coeffi-

cient of friction between the wheel and rail might be taken at 25
per cent, for passenger and 23 per cent, for freight locomotives.

This committee also recommended using the diameter of wheel
when the tire was half worn, instead of the diameter when new, in
figuring the tractive force. This would give us values of about 24
per cent, and 22 per cent, for passenger and freight, respectively,
when the full diameter was used, so your committee accepted 22
per cent, as the proper co-efficient in both cases.

EVAPORATION.
Diagram No. 3 and Tables D and E enable the weight of the steam

used per strode to be determined, and Table B the weight of steam
per hour. This, of course, is the "water accounted for by indicator"
and should have about 25 per cent, added for condensation and
other losses. It should also be multiplied by the factor of evapora-
tion, 1.2, to obtain the amount of water from and at 212 degrees.

EXAMPLES.

Take a 10-wheel engine, 19 by 24-inch cylinder, 60-inch drivers,
boiler pressure 150 pounds, 28 square feet grate area, and with 100,-

000 pounds on drivers. This engine is capable of pulling a passen-
ger train of 300 ton ^ gross weight up a 70-foot grade at a speed of

30 miles per hour, the fuel being Pocahontas coal. From Diagram
No. 1 it is found that the value of y, at 30 miles per hour is 9, and
the value of y 2 on a 70-foot grade is 27, making a total resistance of

30 pounds per ton. Therefore we have (allowing the 10 per cent, for

internal friction above referred to) 36 x 300 x 1.1 = 11,880 pounds,
say 12,000 pounds total resistance. The mean effective pressure

12,000 x D
necessary to do this work would therefore be -pr = p (see

formula 2), or
12,090 x 00

= S3 pounds M. E. P , and as the
361 x 24

iDitial pressure may be 140 pounds, we find from Ta-
ble C that the M. E. P. is 60 per cent, of the initial

pressure. From Table B it can be seen that a 60-inch wheel makes
168 revolutions per minute at 30 miles per hour, while from Diagram
No. 2 it is found that with Allen valves (which this engine uses) a
cut-off of about 50 per cent, is necessary. From Diagram No. 3, it

appears that with 50 per cent, cut-off and 168 revolutions per min-
u'e, the cut-off pressure will be about 78 per cent, of the initial pres-

sure. From Table C this is found to be about 110 pounds per square
inch, and Table D gives the volume of a 19-inch cylinder 12 inches
long as 1.97 cubic feet, or, say, 2 cubic feet of steam per strobe. Table
E shows the weight of steam per cubic foot at 110 pounds pressure
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to be 0.284 pound, and allowing the factor of evaporation, 1

the 25 per cent, for condensation, etc., we have:
2, and

0.284 x 1.2 x 1.25 = 8-1,332.

Pounds of water i

per hour from and = 2 x 4 x 163 x
at 212 degrees

)

Now, allowing li
1
- pounds water per pound of coal (on account of

the high rate of combustion), and also dividing by the 28 square feet
of grate area, we have

„ -
'—1„ = 189 pounds'of coal per square foot grate area per hour,

which, it will be evident, is about the maximum capacity of the
engine.
We will now proceed to illustrate how the amount of heating

surface and grate area can be determined from the foregoing data,
when the cylinders, wheels, etc., of the locomotive have been de-
cided upon, these, of course having been determined by means of
formulae 1, 2and 3 and the data following them. To do a certain
amount of work we can use a smaller cylinder and cut off later, or
a larger cylinder and cut oft earlier, the diagrams and formula/ giv-
ing the results in either case.
Let us consider first that at the average work (that is, the work

performed during most of the run) steam should be used at the
most economical rate. This seems to beprettv generally conceded
to be at one-fourth cut-off for simple and one-half cut-off for com-
pound locomotives. It is also considered that while the maximum
speed of a locomotive in miles per hour will be closely represented
by the diameter of its wheel in inches, that the average speed at
which it does most of its work will be about half that speed, or at
168 revolutions per minute. (Our figures now refer to passenger lo-
comotives only.)
Cutvoff at one-fourth stroke aud 168 revolutions give by Diagram

No. 3 a cut-oif pressure of about 70 per cent, of initial pressure,
which, if we assume to be 160 pounds, will give us 110 pounds at
cut-off, weighing 0.281 pound per cubic foot?
Letting Vt — the volume in cubic feet of both cylinders (that is,

2 x area > stroke), we now have: Water per hour from and at
212 degrees in pounds =

— x 2 x 168
4

If for freight engines, we assume } 3 cut-off and 120 revolutions per
minute, we have nearly the same result, namely, 2,15017.
Sofarwehave proceeded without any reference to the fuel used,

but now we must make more assumptions, and decide that an eco-
nomical rate of evaporation should be maintained under the above
conditions. From Diagrams 4 and 5 it appears that large anthra-
cite will evaporate 8 pounds of water per pound of coal, when the
rate of combustion is \% pounds per square foot heating surface per
hour and about 60 pounds per square foot grate area. This will
give, for large Pennsylvania anthracite coal,

Heating surfar e in square feet = 2
'
150 Vt = 180 Vt.

8 x 1.5

0.284 X 1.2 x 1.25 x 60 = 2,147 Vt or, say, 2,150 Vt.

Grate area in square feet = Vt = 4.5 Ft.

In ascending heavy grades the fires will be forced to two or three
times the rate specified above, in which case the cut-off may be 5
or 0.6, or even 0.75 of the stroke, thus greatly increasing the work
of the engine, as we saw in the first two examples. Of course there
is a limit to the rate of combustion, which seems to be about 200
pounds per square foot of grate area per hour for bituminous coal
lour committee could not ascertain the limit for anthracite coal
but it is evidently much lower.
The circles denote engines which were reported as indifferent

steamers.
In all the foregoing calculations, we have based our figures on

simple or single expansion engines only. In compound locomo-
tives, the consumption [of water will be about 10 per cent, and of
fuel about 20 per cent, less than in simple engines.
In calculating the quantity of steam used, the volume Vt should

of course, include only the high-pressure cylinder or cylinders.
lour committee could find no reliable data on the relative value

of hrebox and tube-heating surface, some authorities assuming
that the former was worth twice, and some ten times the latter. It
will be seen to average in amount about 10 per cent, of the total
heating surface.
The ratio of tube length to outside diameter is also important

and recently much longer lengths have been in vogue. The average
S
t

eemS
i-°

he a,Jout seventy diameters, although in the Paris, Lyons
& Mediterranean Railway experiments, 90 diameters gave the
most economical results, and this proportion is gradually coming
into American practice.

CONCLUSIONS.

After a careful study of the foregoing data, your committee has
reached the following conclusions :

The ratio of grate area in square feet to total cylinder volume in
cubic feet should not be less than :

4 for large anthracite coal,
9 " small " "

3 " bituminous "

for simple passenger or freight locomotives.
The ratio of heating surface in square feet to total cylinder volume

in cubic feet should not be less than :

[80 for large anthracite coal,
200 " small
2o(J " bituminous "

for sin, pie passenger or freight locomotives.
'The proportion for compound locomotives must be figured out by-

taking the volume of the high-pressure cylinder or cylinders and
tin- desired cut-off in high-pressure cylinder, and calculating as in
formula i.)

The ratio of heating surface to grate area should not be less than:
40 for large anthracite coal,
20 " small
60 " bituminous "

for passenger and freight locomotives.
For coke and fuel oil the proportions for bituminous coal may be

observed.
The ratio of firebox heating surface to total heating surface

should be about 10 per cent.
The ratio of tub« length to outside diameter should not be less

than 7(1, and may be as much as 00.

The ratio of steam port length in inches to cylindprarea in square
inches for passenger locomotives should be preferably about 10 per
cent. This can be accomplished either by using piston valves or
Allen valves. In the latter case the Allen valve has been consid-
ered as doubling the length of the port. In freight locomotives,
which naturally make less revolutions, the ratio may be from 5 per
cent to 8 per cent.
Finally your committee wishes to state that their deductions and

calculations must always be used with discretion, and in every case
the locomotive should be designed for the work it has to do, not
merely accepting these general formula? (4 to 12) for all the varieties
of service without modification. The first portion of the report in
dicates how to proceed with such calculations in detail.

Best Metal for Cylinders, Valves and Valve Seats.

J. N. Barr, G. F. Wilson. G. W. Stevens, F. W. Morse and
H. Lundy, committee.
The question of the strength of locomotive cylinders is an ex-

tremely complicated one. It would be possibly more correct to
define this as a question of the liability of locomotive cylinders to
break in service. The tendency of a cylinder to break is only
partially dependent upon the strength of the material of which it

is composed. The form, the pattern and the shrinkage of the
material from which the casting is made are the points upon
which the tendency to breakage most largely depends. Owing to
the fact that strains from shrinkage cannot be entirely avoided,
the question of the shrinkage of the metal from which the casting
is made becomes of paramount importance. It will readily be ad-
mitted that if the metal in the cylinder shrinks one-sixteenth of an
inch to the foot in cooling, the internal strains will be much less
than if the metal used should shrink one-eighth of an inch to the
foot. It is therefore of the utmost importance that the metal
selected for cylinders should show the least possible amount of
shrinkage. The various kinds of pig iron differ materially in this
respect, and in the same brand of pig iron the amount of shrink-
age varies materially with the grade of the iron, the rule being
that the higher the grade or the harder the iron the greater will
be the shrinkage of the casting made therefrom.

It is necessary to consider the question of hardness directly in
connection with that of shrinkage. The metal composing the
cylinder must be soft enough so that the boring and planing opera-
tions can be properly performed. The easiest and most accurate
way of determining the hardness of a metal is to pour from the
metal, when molten, a chill test—that is, to pour a small casting so
that a portion of the casting is formed against an iron chill. Un-
less iron is extremely soft there will be found on breaking the cast-
ing a certain depth of white iron formed against the chill, and the
depth of this white iron will vary directly as the hardness of the
metal from which the casting is made. If a casting is made from a
metal for which the chill test shows a depth of about one-half inch
of white iron, the casting can be comfortably worked on the planer
and boring machine. If, however, the chill test shows a depth of
three-fourths of an inch white iron, it can be worked with consider-
able difficulty, although when wheels are made with a metal of
this hardness, or even harder, they can be bored with reasonable
facility. This, however, depends also upon the brand of metal
which is used. With certain mixtures of iron, a chill test showing
one-half inch will indicate a casting which is very difficult to work.
But, without going into these fine details, a ehill test of one-half
inch white iron will give a casting, which in the shape of a cylin-
der can be satisfactorily put through the ordinary machining opera
tions.

If the iron chills materially deeper than this, the difficulty of
machining will be so great as to condemn the casting. Even if the
casting could be machined the excessive shrinkage of such hard
metal would cause serious trouble from cracking of the cylinders in

service.
When we consider the question of friction, both in the case of the

cylinder itself and the valve seat, there seems to be no reason to
hesitate in saying that the harder the wearing surface the better
the results, both as to wear and frictional resistance. This is un-
doubtedly true within the limits of a cylinder casting, and is pos-
sibly true within any limit. The problem, therefore, in the case of

a cylinder composed of one piece narrows itself down to that of pro-
viding the hardest possible cylinder consistent with the necessary
freedom from breakage, and with machining requirements.

It is believed by your committee that the chill test described
above is an accurate indication of the hardness of the iron, and that
3^-inch depth of white iron, or, as it is generally expressed, a "half-
inch chill," represents the extreme of hardness permissible in a
cylinder casting.
A shrinkage test could be made by casting a square bar l}{ inch

in cross-section and 2 feet long, casting the ends of this bar against
iron chills placed accurately 2 feet apart. The length of the bar,
when cold, will represent the shrinkage tendency of the mixture
used. This test should always be made in combination with the
chill test, as the same iron will show less shrinkage when chilling
\j-incb than when chilling \i inch.

In the matter of metal for valve seats, the question is—" Should
the metal for valve seats be the same or different I

"
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A number of tests have been made of brass slide valves, and, so
far as your committee have been able to ascertain, the results have
been unsatisfactory as compared to cast-iron, both as to frictional
resistance and wear. Your committee cannot do better on this

point than to quite from Joshua Rjse as fjllows: "Cast-iron in

some situations is far more durable than hardened steel; thus
when surrounded by steam it will wear better than will any other
metal. Thus, for instance, experience has demonstrated that pis-

ton rings of cast-iron will wear as smoothly, better and equally as
long as those of steel, and longer than those of either wrought-iron
or brass, whether the cylinder in which it works be composed of
brass, steel, wrought-iron or cist -iron; the latter being the most
noteworthy, since two surfaces of the same metal do not as a rule,

weir or work well together. So also, slide valves of brass are not
found to wear so long or so smoothly as those of cast-iron, let the
metal of which the seating is composed be whatever it may ; while,
on the other hand, the cast-iron slide valve will wear longer of it-

self and cause less wear to its seat, if the latter is of cast-iron, than
if of steel, wrought-iron, or brass."

If greater hardness is desired in the wearing part of the cylinder
and valve seats than is consistent with the strength of the body of

the cylinder, the same can be secured by the use of bushings and
false valve seats, and this course is recommended by a number of
members.
In conclusion your committee recommends:
1. That as a rule cylinders should be as hard as is consistent

with machining requirements.
2. That the matter of shrinkage should receive close attentiou in

making cylinder mixtures.
3. That members having the facilities should make systematic

tests of the hardness, shrinkage and strength of metal used in cyl-
inder castings and supplement the same with chemical analyses.

4. That valves should be of cast iron.

Counterbalancing Locomotives.

F. M. Herr, S. P. Bush, W. H. Lewis and C. H. Quereau, com-
mittee.

In accordance with instructions your Committee on Counterbal-
ancing designated 11 railroads to confirm or disprove our recom-
mendations in the report submitted at the 1896 meeting. Of these
11 roads only four have reported, viz.: Pittsburg, Cincinnati, Chi-
cago & St. Louis, Xorthern Pacific, Chicago, Burlington & Quincy,
Louisville & Nashville.
In every case the report has been favorable, all concurring in the

opinion that the engines tested rode at least equally well when
balanced by the rule recommended as by the usual rule of balancing
two-thirds of the reciprocating weights, regardless of the weight
of the engine.
The engines tested were of different types, from 8-wheel, mogul

and lU-wneel engines in fast mail and passenger service to heavy
consolidation engines in fast freight service. In order, if possible,
to be able to present more data than could be obtained from the
roads designated, requests for information of the action of engines
balanced in accordance with the rule recommended by the commit-
tee were sent to forty-five other roads; nineteen replies were re-
ceived, of which only six have tried the committee's method. In
none of th se were any bad results reported from the use of the
rule recommended, two reporting that a larger proportion of the
total weight of the engine than 4^ could be taken as the allowable
weight of the reciprocating parts on each side which could be left
unbalanced.
One member reports 3in as giving good satisfaction in an 8-wheel

engine in fast passenger service. Another recommends using the
rule recommended by this committee for short engines and increas-
ing the unbalanced weight in proportion to the length of tbeengine.
From the result of actual tests on a number of different roads

with differnt kinds of locomotives, and the further fact that the
rule recommended coincides almost exactly in many well-designed
engines with the method of counterbalancing long in common use
and has received the indorsement o; every road which has tried it,

your committee has to report that the results obtained show that
the principle upon which the rule is based is correct, and indicate
that if the proportion of unbalanced weight allowed is incorrect it

is on the safe side or too small, and that in any except very high
speed engines a larger proportion of unbalanced reciprocating
weight might safely be allowed.
The recommendations of the committee might be criticised be-

cause the greater unbalanced reciprocating weight throws greater
stresses on the frames and adjacent parts. The stresses from
which the track is relieved by increasing the unbalanced weight of
the reciprocating parts are, of course, thrown upon the frames and
other parts of the engine itself. It is readily shown, however, that
the stresses from the amount of unbalanced weight allowed by the
rule recommended at the assumed maximum speed of as many
miles per hour as the diameter of the drivers contains inches, will
be only one-third or one-fourth, in ordinory types of locomotives,
of the stresses thrown upon the frame by the pressure exerted by
the steam against the piston. Furthermore, the greatest stresses
from the reciprocating parts come at the part of the stroke when
those from the steam are the least, that is. at the end of each
stroke when steam is being exhausted. There is, therefore, no
reason to apprehend any difficulty on this account.
The practicability of allowing a greater amount of reciprocating

weight to remain unbalanced in long than in short engines, as sug-
gested in the discussion of last year's report, has been considered.
This is being tried by one road—the Great Xorthern—which
reports, thus far, favorable results, although its experience is as
yet limited to a small number of engines in service but ^a few
months. A formula for determining the counterbalancing in

terms of the length of the engine as well as the weight has been
worked out by Mr. H. II. Vaughau, Mechanical Engineer of the
Great Northern, and was explained in a paper read before the
March meeting of the Northwest Railway Club. This formula dis-
regards the longitudinal vibrations set up by the overbalance, and
while doubtless correct for the " nosing " tendency, has been tried
too short a lime, in our judgment, to receive indorsement. The
matter should be thoroughly investigated, however, as the results,
if practicable, are decidedly advantageous.
The importance of adjusting the amount of counterbalance ac-

curately is not generally appreciated. The effect upon the track
and bridges is proportional to the overweight, and in high speed
engines this weight should be as small as the rule adopted permits
and not carelessly permitted to exceed this amount. If entire ac-
curacy is not possible, the amount allowed by the rule should be re-
duced rather than exceeded.
This is especially true for the main wheel, as the rule recom

mended slightly overbalances this wheel on account of the weight of
the back end of the main rod being considered as revolving weight,
when in reality it is part revolving and part reciprocating. The
error does not exceed 10 per cent, of the weight of the back end of
the main rod. and is often much less.

Your committee, therefore, renews its recommendation contained
in last year's report, which has been worded differently to correct
an ambiguous sentence in the second part of the rule.

RULES FOR COUNTERBALANCING LOCOMOTIVE DRIVING WHEELS.
First. Divide the total weight of the engine by 400 ; subtract the

quotient from the weight of the reciprocating parts on one side
including the front end of the main rod.
Second. Distribute the remainder equally among all driving

wheels on one side, adding to it the weight of the revolving parts
for each wheel on that side. The sum for each wheel, if placed at
a distance from the driving wheel center equal to the length of the
crank, or a proportionally less weight if at a greater distance, will
be the counterbalance required.

Motors—Steam, Air and Electric.

J. H. McConnell, John Player, W. C Abp, Wm. Renshaw
and V

T
. B. Lang, committee.

Replies were received from 24 railroads and one lecomotive
builder, reporting :ii steam motors, 162 air motors and 22!) electric
motors. The Baldwin Locomotive Works reports in service 27steam motors, 41 air motors and 220 electric motors. Two railroads
report nine electric motors in service. Five roads report no air or
electric motors in service. In a few instances motors are used with
steam and air. Horse-power varies from 23„' to 10 in air motor'" and
from 10 to 50 in electric motors. Design of "air motors both rotarv
and piston. In steam motors reference is made to stationarv en"
gines for driving shafting and isolated machines. Cost of air mo-
tors varies from $1110 to §150.
Eighteen roads using air motors consider them the most econom-

ical and best adapted to the work in shop practice, and at the same
time report no experience with electric motors. Air pressure re-
ported shows: One road uses 40 pounds, one 00 pounds, four 70
pounds, one 75 pounds, four 80 pounds, two 90 pounds,' four 100
pounds and one 115 pounds.
The committee finds a lack of data as to the relative cost from a

practical standpoint, per horse-power where these machines are
used. It also finds the information absent where only one kind of
machine is used. This is particularly true of air appliances pre-
sumably on account of the different conditions that would necessai-
ily have to be considered, it being practicallv in its infancv as it is
only in the last four or five years that it has" been recognized as an
important factor in all well-regulated shops.
The following are some of the items compressed air is univer-

sally used for in cannt ction with suitable appliances, with an aver-
age of from 25 to 50 per cent, economy over the former practice-
Tapping out staybolt holes; screwing in staybolts; reamine and

drilling holes; chipping and calking; removing tires; beading Hues-
air hoists, vertical and horizontal, and for all purposes including
foundry and ice-house elevators; jacks for raising cars, trucks and
locomotives; telescope jacks used in connection with dr.-p pit for
dropping drivers; press for forming tinware of every description-
presses for general machine shop use and pressing in bushings'
driving brasses, etc.; large boiler punches: shears, erected and
used outside of shop for the purpose of shearing off test cou-
pons; punching holes that would otherwise necessarily have to be
drilled, as the ordinary power punch and shears is not of sufficient
gap for the large sheets now going into general use: tank riveters-
staybolt nippers and pullers: light stationarv air hammers in
blacksmith shop, made out of Westinghouse brake cylinders, to be
used at tool dresser's fire or where general light work in' done-
shears at scrap pile for cutting up old bolts to standard lengths'
and hammer for straightening; shear for light sheet iron work
made from Westinghouse cylinder at minimum cost; feed for up-
right nut-tapping machine, allowing operator to handle six taps-
also drilling safety holes in staybolts before being screwed in fire-
box; machine for centering all bolts before turning; Westing-
house cylinders to operate vises without screw by the
operation of air apply couplings to and remove clamps
from air hose; also the same appliances for operating
a knife to cut off old hose from nipples; sandpapering
machine; small Pelton wheel for operating small emery wheels- for
sharpening tools in convenient places through the shop- blast for
blacksmith forges; Westinghouse engine operating large transfer
table; applied to mixing paint in large quantities bv putting a pipe
in the bottom of a barrel: used in all kinds of motors for boring
cylinders and facing valves; grinding steam pipes; driving anv
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special machine when line shaft is not running; cleaning out flues;

in connection with gasoline for removing tire; cleaning cushions
and carpets in and out of cars; blowing out cylinders before apply-
ing packing: testing staybolts; also to move engines to other
locations; for different purposes, such as painting, bending pipe,

operating letter press, rolling flues, swedging flues, testing brakes,
painting cars, sanding roofs, bridges and depots, and several other
purposes.
Your committee is decidedly under the impression that both air

and electricity are an advantage over steam for portable motors,
and also there are conditions existing where the electric power is

preferable for large permanent motors via line shaft, for driving large

tools, and where a convenient operation of an overhead crane is

desired. Leaving the latter out of the question, however, where a

line shaft can be conveniently operated with a well-de-iigned sta-

tionary plant, your committee is under the impression the latter is

the more economical.
For small, portable tools the air motors are no doubt more conven-

ient, if not as economical. As the committee is unable to gather
any definite information based upon practical results that would
assist us to establish that fact, but considering the danger of

electricity which exists to some extent at least, and then consider-

ing the convenience of air in and around the shop and the fact that
any ordinary mechanic can repair, look after and handle air

motors, the relative difference would have to be considerable to

make the former preferable; however, the power transmitting
capabilities of each in combination with their other individual and
peculiar lines of usefulness open for them a distinct and separate
fleld in which neither can be substituted for the other; therefore,

it is well to anticipate the possible requirements for other than the
transmission of power before coming to a final conclusion.

It seems to be certain that power may be transmitted by com-
pressed air for a considerable distance with less loss than by any
other known means. This is not figuring Irom the moment com-
pression ceases, as there is an inevitable cooling of the air at that
time with its necessary loss, but this figure is to be taken after it

has assumed its normal temperature, when its loss from any con-
siderable distance is practically nothing.
ror general railroad work, with the exception of special cases

and conditions as enumerated, a well-designed air plant will be the
most convenient and economical, all things considered.
A shop turning out 60 engines per year, with general repairs, has

been equipped with an air plant consisting of one compressor. 15-

inch steam, 14-inch air and 18-inch stroKe cylinders; five ice-house
elevators : one hoist for driving wheel lathe; six hoists for lathes
and planers; two brotherhood engines ; three motors: one pneu-
matic hammer; one plant for testing air-brakes ; one sand elevator;
one fire kindler; one flue cleaner.
The cost of the compressor, including foundations and pipe con-

nections, was §1,260.50. Pipe lines, hose, valves, reservoirs, motors,
hoists, elevators and other appliances cost 81,189.50. Total, §2,450.

On a test run of eight hours, it required 313 pounds coal per hour,
or 2,508 pounds for the eight hours' run.

It required five minutes and 40 seconds to raise pressure from
to 120 pounds. Compressor made 833 revolutions and compressed
2,681.6 feetof free air to 193.9 feet at 120 pounds. It requires with this
compressor 20.4 pounds coal to compress 1,000 feet free air to 120
pounds, showing 60 per cent, of its theoretical efficiency. As the
compressor has been in service 18 months, an overhauling of the
cylinder packing and air valves would probably produce a higher
efficiency.

Piecework in Locomotive Shops.

P. Leeds, Wm. Swanston, R. P. C. Sanderson, J. G. Nedffer
and J. B. Michael, committee.
From the replies to the circular and from the fact that the value

ol any employee is in direct proportion to the amount and quality
of the output resulting from his efforts, itlthejpiecework system) is,

in the opinion of your committee, the most just and equitable
method of employing men, as by this means the man who is skilled
and industrious reaps the benefit of all the energy and brains ex-
pended, and is not put upon a level with one of inferior capacity, or
the time server, while both he and his employer receive just what
was agreed upon, and if there is a spirit of justice in the setting of
prices, there will be no hardship on either side, and these prices
should be based upon the average, both as to men and conditions.
Even on new work it would be remarkable if there was no varia-
tion in the output by the same man, and in repairs, especially where
old parts have to be separated, there is a great variation, and in
the opinion of the committee the setting of prices should have the
same consideration that a competent foreman would give where
there are no prices affixed, fcuch a foreman certainly knows just
how long a man should be upon any piece of work, and, failing to
obtain proper results, should call the workman to account, and it

is in just the extent that a man's pocket is a more inexorable task-
master under the piecework system than the average foreman, that
we may expect better results than would obtain under a competent
foreman who had the authority to base the man's pay upon the re-
sults of his labor. The averaging of pay has been one of the curses
of the daily wage system: there has been no particular
incentive for one man to excel another, and it has
drifted into an average day's work for an average day's
pay. Another thing under the wage system that about offsets
the danger of a lack of thoroughness under the piece system is

the tendency to expend unnecessary labor on apiece after it isgood
enough for the service it is intended for. This, in our opinion, ac-
counts for a large percentage saved under the piece system, as it

is to the interest of the employee to stop when he gets through. If
a man is so thoroughly proficient that he can turn out a great deal
more work than any other, and by so doing receives much more

wages than his co-laborers, there is no justice in reducing him to

the average, even if he is the only one on that particular job in the
shop, as the company pays no more per piece than it would pay to

another, and, in case of a machine hand, obtains a benefit in the
greater output of the machine. If we could increase the output of

machinery or shops the 25 per cent, claimed for this system
and reduce our plants or increase our facilities that much, that
alone would be quite an object, even if we did not get any benefit

in the ultimate cost of the labor. This certainly would mean
25 per cent, less time for equipment in shops and a saving all

around, and as, so far as the commictee is informed, this question is

" with but few exceptions," most heartily indorsed by those who
have tried it most extensively, the committee considers that its

investigation warrants it in most heartily recommending its

adoption, and this is fully in accordance with the experience of

those members of the committee who have had considerable to do
with piecework.

Boiler Jackets.

T. B. PurtVEs Jr., C. G. Turner, E. L. Coster, A. E. Mitchell
and J. E. Sague, committee.

The replies [to the question: "How often do you find it necessary
to paint steel or sheet iron jackets?"] received from American rail-

ways vary between twice a year and once in two and one-half
years, but the majority of the replies recommend that jackets be
painted every six months.
The Manchester, Sheffield & Lincolnshire Railway paints its

jackets about every three years, while the Ferro Carril Gran Oeste
Argentina Railway paints sheet iron jackets every year.
The Norfolk & Western Railway is of theopinion that a planished

iron jacket painted over is not so durable as a sheet iron or steel
jacket painted; and the Northern Pacific Railway believes that
sheet iron jackets should be painted twice as often as thoseof sheet
steel.
The Toledo, Ann Arbor & North Michigan Railroad paints plan-

ished iron jackets every 15 or 18 months, and the Delaware, Lacka-
wanna & Western Railroad paints its jackets whenever the gloss
begins to wear off, or they show signs of rust.

Some roads paint sheet iron and steel jackets whenever a new
jacket is applied, or an old one replaced; or whenever locomotives
are painted; or are in the shop for general repairs, say once every
50,000 or 100,000 miles.

It is the almost universal opinion that it is necessary to paint the
inside of all jackets prior to application, in order to prolong their

life by preserving them from internal rusting and corrosion. This
painting is particularly desirable when fresh wood lagging is used,
as the aciduous moisture arising from the sweating or streaming
of the latter will, especially when the engine is cold, adhere to the
jacket surface, and cause quite rapid corrosion of the latter.

The Northern Pacific Railway reports that this corrosive action
is more noticeable with sheet iron than with either steel or plan-
ished iron jackets; and the Norfolk & Western Railway states
that the internal oxidation of unpainted jackets is especially rapid
when asbestos cement boiler coverings are employed.
The Chicago, Rock Island & Pacific Railway states that leaking

boiler seams are thejacket's worst enemy, although the sweating
of the boiler may at times cause moisture to condense on the inside
of the jacket and produce oxidation of the latter, if unprotected by
paint.
The Baldwin Locomotive Works replies that according to its ex-

perience the wearing out of jackets is usually due to the general
carelessness of employees in charge of the management and repair
of locomotives, no care being taken to prevent jackets from rusting,

or from being walked over and hammered out of shape. This is

especially the case where wood lagging is used, and has become
chaired or burned off.

The Chicago & Northwestern Railway states that if the jackets
are painted inside when new, and again whenever they are removed,
there is practically no internal corrosion; consequently the wear is

from external abrasion.
The Union Pacific Railway states that jackets wear out from

external abraison, and from corrosion due to acid drippings from
the roundhouse roof.

The average of the mean life given in the different replies is 10.57

years, the minimum and maximum life mentioned being 2 years
and 12 years.
The Delaware, Lackawanna & Western Railroad reports that it

has Russia iron jackets which have been more than 20 years in ser-

vice, the jackets being now painted.
It is the prevailing opinion that properly painted sheet iron and

steel jacKets are less seriously affected by the acid-laden moisture
than are planished jackets, on account of the protection afforded to

the former by the paint.

It is claimed by several master mechanics that when a leak occurs
in the boiler, the wood lagging permits the steam to spread all

under the jacket, while the magnesia and ashesios coverings
tend both to confine and absorb the issuing steam and water. The
jacket is also far better supported by the latter coverings than by
the former ; it is therefore less liable to be dented or otherwise me-
chanically injured, and the possibility of the lagging taking fire is

eliminated.
From a careful consideration of the foregoing your committee

concludes that it is more economical to use boiler jackets of com-
mon sheet iron, or sheet steel painted, than it is to use jackets of

planished iron.

Abstracts of the remaining reports will be printed in the next

issue.
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26.1

The Lighting of Isolated Railroad Stations.

The principal disadvantages of separate lamps with glass

reservoirs for the lighting of stations are the amount of labor they

require in filling and cleaning, their small illuminating power
and the liability of disastrous fires resulting from accidental

breakage. Even with oil of a high flash-point the danger of con-

flagration is not sntirely avoided. Such small flat-flame lamps

usually burn about 0.0 1 gallons of oil per hour, corresponding to

a candle-power of about seven, and an expenditure of 0.06 cents

for oil. Now, as the candle-power of ordinary flat-flame gas

burners is from 10 to 20, we see that such stations are compara-

tively poorly lighted by the small lamps. The labor involved is

considerable, as the lamps must be filled every alternate day,

the wick trimmed and globe cleaned, which consumes nearly

half a day in stations using over 30 lamps.

Gasoline plants are expensive to run and liable to explosion

when not properly handled. Gas and electricity are not to be

considered for isolated stations, as small plants are so very ex-

pensive as to be out of the question from economical considerations

alone, and as a result railways have been employing separate

lamps at their country stations almost exclusively.

While passing along the line of the New York, New Haven &
Hartford Railroad, a system was noticed which seemed new, and
through the courtesy of Mr. Wilson, Chief Train Dispatcher, we
are able to present some figures of interest to railroad men on a
connected-lamp system of oil-lighting. Although this system

has been known for probably 15 years, it is not more than four

years age that it received its first application on railroads, and

as far as the writer can determine, this road is the only one using

such a system at the present time.

The types which have been put on the market may be classified

as follows:

I. Reservoir on a level with the lamps.
a. Underneath system of piping.
b. Overhead or siphon system of piping.

1. With siphon air collector.
2. With pump siphon renewer.

IT. Reservoir placed above the lamps.
a. Flow of oil regulated by valve and float.

b. " " " " " mercury and float,

A brief review of this classification will lead to a better appre-

ciation of the system in general. The first system is shown in

diagram in Fig. 1. The reservoirs are made of galvanize! iron,

which are carefully soldered and very rarely leak. Reservoir A
is filled, while inverted, through the opening made by removing
the pipe D, and is again replaced as shown. B is a stationary

reservoir having a constant level of oil which enters through D,
escapes to the lamps through H or overflows by B into C. The
top of the oil is abjut two inches below the level of the top of the

wick—all lamps being on the same level. When the level of oil

in B falls below the end of D it permits air to enter A through D
and allows an equivalent quantity of oil to flow out. This auto-

matic arrangement works very well. In underneath piping, the

pipps H run down to and under the floor and up the sides of the

room or post; here there is pressure in the pipes and leakage may
occur.

In running the pipes overhead by the siphon system the air

tends to enter any orifice in the pipes instead of the oil flowing

out, so that there is no trouble from oozing oil. All air tending
to break the continuity of flow collects in the highest point of a
siphon, and a small reservoir is placed here to catch the air.

When nearly filled with air the globe O is inverted, which shuts

i

A. Supply reservoir; B, Feed reservoir; C, Overflow tank; I), Supply
nozzle: E, Oveiflow pipe; F, Admission float; U, Glass bulb air collector;
//, Oil pipe; L, Limps.

off both branches, the globe screwed off, filled with oil, replaced

and returned to position as shown. This must be done once a

week.

Another lamp re-establishes a siphon by having parallel pipes,

and when the flow ceases, a small plunger pump situated in B
forces oil through one pipe and back through the other, carrying the

troublesome air along with it. The pipe H ends at the foot of the

chandalier in a spring cone valve. When the chandelier is in

position for burning, the stem of this valve is pushed up by the

bottom of the T connection, allowing the oil to flow freely; when
the chandelier is pulled down, a spring seats the valve and stops

the flow of oil. This oil pipe runs inside the chandelier stem and

packing is placed between the two. Argand burner lamps with

5-inch circumference wicks complete the outfit. These lamps are

usually provided with central draft and have their wicks raised

by several methods in common use; drip cups are necessary with

all forms. For outside use the underneath system may be em-

ployed, as it does away with any attention required by the siphon,

although the other is preferable where the possible stains or odor

of oil would be objectionable. This system is cleanly and is so

much liked that a score of stations on the New Haven road have

it in daily operation.

When the reservoir is placed above the lamps, the lamps can be

placed on any level below it, which is of considerable advantage,

although not a necessity in station lighting. In the previously

mentioned class separate reservoirs were necessary for each level,

of which there are three, in the case of the outfit at Riverside.

When oil is placed under pressure, however, it is difficult to con-
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fine it and this is the trouble with this class of uistribution. Each

lamp or cluster of lamps has its individual reservoir, which

contains a float operating a valve, seal, or other device to close

the oil supply pipe when this small reservoir is filled to the re-

quired height. In Fig. 4 will be seen a device by which the float

.Fforces a mask of a certain composition against the end of the

fixed supply pipe. This is in use at Greenwich aDd Stratford

stations, and although they furnish a satisfactory light there is

sufficient dripping to cause annoyance, and the lamps sometimes

are fed too strongly by imperfect action of the valve, causing

smoke and excessive consumption of oil. This device is replaced

by another firm by a conical valve on a triple seat which is

pushed up when the float falls. Such mechanical devices are

not satisfactory in general.

Another device. Fig. 6, in the form of a mercury seal is in oper-

ation in this country and, as shown in Fig. 5, in England. In

both cases as the float F falls the head of mercury H outside the

oil feed pipe C falls also. If this head of mercury is so adjusted

as to exactly balance the head of the oil from thereservoirabove,

the oil will flow out of the end of the pipe as soon as the head of

mercury becomes less, and will cease flowing when the original

level is attained. This valve works well and gives satisfaction,

according to the statements of those who use it. The same re-

Fig. 3.— Plain Oil Lamp Chandelier.

marks on oil under pressure hold good here also, and the system

is slightly defective, especially as the head above the lamps

is not constant while the reservoir is becoming empty.

The class first described has given the best satisfaction, not

only in small stations but in more pretentious ones, as at

Meriden, where 38 lamps are used, where the price of gas is

$1.80 per 1,000 feet, and the railroad preferred to use cil to being

imposed upon. At the time the lamps were put in gas was sell-

ing at not far from $2.50 per 1,000 cubic feet, and the electric

light company controlled both gas and electric lighting. As the

consumption of oil at this station is but about 50 barrels per year

the siege will probably last some time into the future.

Mr. Julien Lefevre stated before the French Association for the

Advancement of Science that 30 grams of kerosene oil were

burned per carcel-heure, which is equivalent to 0.00135 gallons

per candle-power. Professor Jacobus before the Franklin Insti-

tute said that his experiments indicated that a 16 candle-power

lamp would consume 0.022 gallons of oil per hour, equivalent to

0.00137 gallons per candle per hour. These figures from widely

differing sources agree very well, and one could with safety

assume the mean, 0.00136, as the basis for calculation . Assume
that 0.25 cubic feet of illuminating gas are consume d per candle-

power per hour; take the price of gas in small towns at $1.75 per

thousand feet, the cost of oil at 8 cents per gallon and incan-

descent electric light at one cent per hour per 16 candle-power;

then we have the following comparison of three methods of

lighting stations:

Consumption Cost per hour.
One cpndle power from per hour. cent.

Incandescent electric lamps 0.('06 horse-power 0.0625
Illuminating gas 0.25 cubic foot 0.04375
Kerosene oil 0.00136 gallon 0.01088

The item of cost must be settled by local conditions. At Wal-
lingford station the oil lighting system displaced gas. The candle-

power claimed for these lamps is about 38, corresponding to a

consumption of 38 X 0.00136 = 0.05168 gallons per lamp hour.

The actual quantity of oil burned per lamp hour is difficult to

secure as no detail records are kept. Meriden uses 5 to 6 barrels

(52 gallons each) in midwinter and three barrels in midsummer:
there are 38 lamps, in use of which 11 are outside. Making an
approximate calculation of hours burning, the consumption " of

these lamps is 0.02 gallons per lamp hour.

At Riverside station two barrels of oil are us»d per month. Of
this about 30 gallons are used on switch and tower lights, 16 gal-

tons are burned in seven separate flat-wick glass reservoir lamps

F 10. 5. F IG. 6.

A, Sma'l reservo ; r; /?. Stem of chandelier; C. Oil pipe; It, Pipe to burn-
ers: K, Counter weights: F, Airtight floats; O, Hollow plunger; H, Mer-
cury; O, Oil.

(0.01 gallon per lamp hour). Three outside and five inside

argand lamps are in constant use, although there is a total of 17

of these lamps at the station, some of which are lit but part of

the time. The argand burners connected in the over-head siphon

system, consume 58 gallons of oil per month. A close calculation

shows that this is equivalent to 0.03 gallons per lamp hour. A
store using six lamps reported a consumption which indicated

0.038 gallons per lamp hour used. The manufacturer claims a

consumption of 0.042 gallons, corresponding to about 31 candle-

power, although he claims 38 candle-power. Another make of

lamp at Greenwich consumes relatively one-fifth more oil than

those at Riverside station, partly by reason of the reservoir being

at a higher level, and also on account of a greater candle-power.

Such are the results from practice, which indicate that the candle-

power lies between 20 and 30, much greater than any single gas

burner usually employed.

The following is the relative consumption and cost of lighting

of several stations with oil and gas:

Gas jets.
Pelham
Mamaroneck.
Rye

Monthly average for the
year 1896.

Cubic feet. Gas bill.

7,100 ili' u'.

6.200 10.85
5,200 9. 10

Approximate monthly
average for year 1896.

Oil argand lamps.
Meriden
Greenwich
ltiverside

Barrels. Oil bill.

$18-00
18.00
6.00

Even if we assume that the gas jet would give an illumination

equivalent to an argand oil lamp and that the same proportion of

illumination hours would hold for each lamp and jet, yet the cost

of oil compared with that of gas would be in the ratio of 50 to 80

cents per light per month.



AND RAILROAD JOURNAL 269

Eight-Wheel Passenger Locomotive—Chicago, Indianapolis

& Louisville Railway.

The Chicago, Indianapolis & Louisville Railway, the Monon
route, has recently received an eight-wheel passenger locomotive

from the Brooks Locomotive Works, the general appearance of

which is shown in the accompanying engraving. The more im-

portant dimensions of the parts and details of the design are given

in the accompanying table, a few of which merit special mention.

The weight on driving wheels is 79,000 pounds, the total

weight of the engine being 121,800 pounds and in view of these

figures the heating surface is seen to be large, viz. 1,950 square

feet. The grate area is 20.8 square feet, which gives a ratio of

72.7 to 1 between the heating surface and grate area. This ratio

some of the details of the locomotive in a future issue. The
special attachments and their makers are given in the list ap-

pended to the following table of dimensions :

GENERAL.
Gauge 4 feet 8i4 inches
Kind of fuel to be owed Bituminous coil
Wright on drivere 79.000 pounds" " truck wheels 42 800 poundB

total 121.80H pounds
•' tender loaded . . . : 88,000 pounds

Wheel base, total, of engine ... 23 feet s inches
" driving 8 feet 6 inches" " total (engine and tenderl 48 feet (i inches

Length over all, engine 34 feet SW inches
" " " total, engine and tende.- 58 feet 1)4 inches

Height, centre of boiler above rails 8 feet 7V£ inches
" of stack above rails 14 feet 11V6 iDches

Heating surface, firebox 145 6 square feet
" tubes 1,804.1 square feet
" total 1 950 square feet

Eight-Wheel Passenger Locomotive -Chiogo, Indianapolis & Louisville Railway.

Built by the Bkooks Locomotive Works, Dunkirk, N. Y.

compares very closely to that of the '"Big Four" passen-

ger locomotive of the same type which was illustrated in our

issue of January, 1896. The latter has 2,175 square feet of heat-

ing surface and 30.75 square feet of grate area, a ratio of 70.07 to

1, but these ratios appear small when contrasted with that of the

10-wheeled compounds of the Northern Pacific, shown in our

June number of the current volume, which is 81 to 1. The heat-

ing surface of the design under review is large for an eight-

wheel engine and gives a further indication of the tendency
toward increasing the heating surface to the largest limit pos-

sible.

In the construction of the boiler the fewest possible number of

sheets have been used, the taper sheet being the first course back
of the smoke arch, and which brings the number of courses down
to three. The wagon-top is large with this arrangement, and
the amount of care given to the boiler seams must be materially

reduced. The crown sheet is held by radial stays, no swinging
stays being used at the front end. The fire-box slopes downward
toward the front, and is placed over the frames, the support for

the back end of the boiler being in the form of expansion pads, so

arranged as to carry some of the weight to the lower bars of the
trames. The whistle and pops are carried on a small dome im-
mediately in front of the cab.

Among the other features of interest in the design are hollow
crank pins, brakes upon the truck wheels, arched steam chest
covers, light crossheads of the four-bar type, I-beam equalizers
hung below the frames and connected to underhung driving
springs, and a generally clean appearance of the boiler due to

placing the check valves inside the cab, We hope to present

Grate area 26.8 square feet

WHEELS AND JOURNALS.
Drivers, number Four

" diameter 72 inches
" material of centers Cast steel

Truck wheels, diameier 33)4 inches
Journals, driving axle, size 8Uby 11 inches

" truck " " 5VJ by 12 inches
Main crank pin, size 6 by 5}£ inches

CYLINDERS
Cy linders 18 by 26 inches
Pistol, rod, diameter -3!4 Inches
Main rod, length center to center 7 feet 10 inches
Steam ports, length 17 inches

width 1% inches
Exhaust ports, lengt h 17 inches

" " width 3 inches
Bridge, width 1% inches

VALVES.
Valves, kind of Riohardson, balanced

greatest travel 7 inches
" outside lap l^s "

inside lao or clearance
" lead in full gear

BOILER.

Boiler, type of Wagon top
steam pressure 190 pounds

" thickness of material in barrel % and {j inch
diameter of barrel 62 inches

Seams, kind of horizontal Quin tuple riveted
" " circumferential Double

Thickness of tube sheets s
t<
ioph

'* " crown sheets *H*

Crown sheet stayed with Rad iai stays
Dome, diameter 30inches

FIREBOXi
Firebox length 8 feet 1 inch

" width 3 feet 5 inches
" depth front .. 79 inches
" " back 62 incheB

thickness of sheets %, A and ^ inch
" brick arch? Yes

water Bpace, width. Front, 4 inches; sides, 4 inches; back, 4 inches
Grate, kind of Cast-iron rooking
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TUBES.
Tubes, number 300

material Charcoal iron
outside diameter 2 inches

" length over sheets 11 feet 1Yz inches

SMOKEBOX.

Tank capacity for water 4,000 gallons
Coal capacity 8 tons
Thickness of tank sheets Vs. Vi and T

B inch
Type of underframe Wood
Type of truck Diamond
Truck With rigid bolster
Type of truck springs Double elliptic
Diameter of truck wheels .. 33
Diameter and length of nxle journals 4J4 by 8
Distance between centers of journals 5 feet inches
Diameter of wheel fit on axle 5^ inches
Type of truck bolster I beam
Length of tank 19 feet 6 inches
Width of tank 8 feet 8 inches
Height of tank over collar 67 inches

SPECIALTIES.

Wheel centres Pratt & Letch worth
Tires Midvale
Axles Cambria Iron and Steel Company
Sight feed lubric itors Nathan Manufacturing Company
Bell ringer Gollmar
Safety valves Conso'idated Safety Valve Company
Injectors "Metropolitan" Hayden & Derby Manufacturing Company
Driver brake equipment New York A ir Brake Company
Tender brake equipment New York Air Brake Company
Tender brake beams Sterling worth Railway Snpply Company
Tender brake shoe Brooks Locomotive Works
Air pump No. 2 New York Air Brake Company
Steam gages Asbcroft Manufacturing Company
Engine truck, driving and tender spring" A. French Spring Company

Car Float—New York, Philadelphia & Norfolk Railroad.

A. large car float is being built by the Crescent Shipbuilding

C rnipany at Elizabethport, N. J., for the New York, Philadelphia

& Norfolk Railroad, and through the courtesy of Mr. Theo. N.

Ely, Chief of Motive Power of the Pennsylvania R tilroad, we are

enabled to illustrate and describe it. The float is to be one of the

largest ever built and will be known as barge No. 5. It is to be used

for the transfer of freight cars batween Cape Charles and Norfolk,

Va. The length is 340 feet, the beam over all is 47 feet 3 inches,

verse steel bulkheads spaced 20 feet apart. A 6-inch pipe, which
runs the entire length of the float, is provided with valves in each
compartment for trimming the float with water ballast. The
amidship compartment contains the boiler, pumps and steering

engines.

The float is being built to drawings prepared by the railroad

company and the details have been admirably worked out. The
boat has no shear and the deck plating is flush, the seams being
made on joint plates upon the under side. The bottom plating is

of the usual form with out and in strakes. The keel plate is ,'j

inch thick ai d is 6 feet wide, being straight. The plates in trans-

verse section are straight from the keel plate to the bilge, where
they turn on a radius of 4 feet, and the sides from there to the

deck are vertical, which is not an unusual construction.

The bottom plates on both sides of the keel plate are | inch

thick, and ^-inch plates are used for the deck. The
frames are placed 2 feet 6 inches apart at the center and
2 feet at the ends of the boat. They are of angles 4 by 3 inches of

81 pounds section. The deck beams are also of the same sized

angles and they are gusseted to the frames and to tht longitu-

dinal bracing. This longitudinal bracing consists of six trusses

which run the entire length of the boat and are virtually keel-

sons extending from the bottom plating to the deck. The chords

of the trusses are 15-pound plates, 18 inches wide, and the brac-

ing between them is made of 4 by 3 inch 84-pound angles. The
verticals or struts are T-sections, 4 by 4 inches of 8£ pounds sec-

tion. The struts are omitted at the bulkheads and two 4 by 3 inch

angles with the /j-inch bulkhead plate between them are sub ti-

tuted therefor. The bulkhead plates are joined to the bottom

plating by 3 by 3 inch double angles and gusset plates are used

in the deck connections. The truss plates are continuous and
gussets are used at each frame. The keel plate is braced by ver-

tical transverse plates to which the frames are riveted.

The deckhouse is carried on a large bridge supported by four

posts of channels which have ample gusset bracing at the deck

and bridge. In the deckhouse are the pilot-house and cabins for

Car Float, New York, Philadelphia & Norfolk Railroad—Crescent Shipbuilding Company, Builders.

beam over hull 45 feet 4 inches and the total depth 12 feet 6

inches. The draft when light will be 3 feet 3 inches and when
loaded 6 feet 3 inches. There are four tracks, which will hold 28

carSj and the equipment and appointments of the boat will be

complete and well arranged.

The hull is divided into 18 water-tight compartments by trans-

the crow. The float has two rudders, one at each end, which
may be worked by two independent Williamson steam steerers

or by independent hand gear. The rudders are made on spider

frames and have no bottom support. All of the machinery is lo-

cated in the compartment under the bridge. Steam is supplied

by a small Scotch boiler 5 feet 6 inches in diameter by 7 feet long,
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and 3,500 gallons of fresh water may be carried in a cylindrical

tank in this compartment. The pump for trimming the float

aid for fire purposes is of the Sdow duplex pattern, with 8A by

10 inch cylinders. The 6-inch pipe already reletred to connects

this pump with all of the compartments, and communication

either for emptying or filling them may be made by a valve con-

trolled by a hand-wheel at the deck over each compartment. A

Car Float— Longitudinal Bracing,

Providence brake windlass and a Providence hand-power cap-

stan are provided at each end of the float.

The courtesy of Mr. Lewis Nixon, of the Crescent Shipbuilding

Company, and of Mr. Theo. N. Ely and Mr. H. S. Hayward, of

the Pennsylvania Railroad, are acknowledged.

Heating Apparatus, Belgian Grand Central Railway.*

BY E. BELLEROCHE.

In the Minutes of the Procef dings of the St. Petersburg Meeting
of the International Railway Congress there is a description of the
system of heating passenger trains which was examined and
adopted by the Belgian Grand Central Railway.

It will be remembered that the system consists essentially of cir-

Car Float-Transverse Section,
culating hot water along the train and back again, starting from
and returning to the engine.
The circuit consists of two parallel pipes all along the train which

are fixed in tbe floors of the carriages, one being for the flow, and
the other for the return ; they are connected on the last carriage
by a tail pipe which turns the current back into the return pipe.
A range of radiators is connected centrally and perpendicular^

to each of the pipes, and lies in the same plane as the pipes.
Each carriage therefore oontains two sets of radiators supplied

one by the outward pipe and the other by the return pipe.

* From a paper published in the Bulletin of the International Railway

In this way, a uniform temperature of the heating surfaces in all

the carriages is obtained from end to end of the train, the tem-

perature being equal to the mean of the temperatures of the

radiators.

The current of water taken from the tender is heated, and caused

to circulate either by a small donkey pump and a jet of steam,

which heats the outflowing water to any desired temperature, or

else by means of a special injector, the temperature of the out-

flowing water being raised if necessary by means of a steam jet.

The engine driver also controls the temperature in the train by

the indications of thermometers placed at each end of the circuit.

He regulates the speed of the flow by the indications of a pressure

gage. He can thus always regulate the amount of heat sent into

the train according to circumstances.

This arrangement puts in the driver's hands the power of con-

trolling between the widest possible limits the amount of heat

sent out, and of proportioning it to the number of carriages, and

to the external temperature, by regulating the delivery of the

pump, and the amount of steam, which determines the tempera-

ture of the outflowing water.

It makes the boiler feed independentof the train heating, and the

train heating independent of the caprices of injectors.

It was on account of secondary considerations that this plan was
not adopted.

The locomotive appliances which have been fitted to most of the

engines on the Belgian Grand Central Railway consist essentially

of a special heating injector, the starting point of the outflowing

current which is fed with cold water from the tender. The water

after passing round the train is collected in a special reservoir in

the tender, the end of the return circuit, and this water, which has

a temperature of 50 degrees to 65 degrees C, is used to feed the

boiler.

The delivery of aNo." 5 injector is sufficient to heat a train of the

maximum length in regular use. One of the feed injectors is con-

nected to the outflow pipe to help to start the heating.

The apparatus to which we refer, though simplified, is still too

complicated to apply to existing stock.

This combination gives the driver the following means for regu-

lating the amount of heat sent out: the variation

of the steam jet which heats the water as it

comes from the heating injector; the stopping of

the heating injector and the use, as arranged,

of the feed injector.

It necessitates the use of pumps for feeding the

boiler, or else of special injectors adapted for

high temperatures, which means that the exist-

ing injectors must be taken out.

This method was abandoned on account of its

complication and the failure of all the experi-

mental arrangements made since the beginning

of our trials, in order to try the following system.

The water after passing round the train is de-

livered straight to the heating injector, which

thus connects together the two ends of the heat-

ing circuit. The total supply of water to this

injector consists of two parts :

1. The quantity of water required for heating

the train and furnished by the return current.

This quantity is again sent out to the train;

2. A quautity supplied from the tender, suffi-

cient to lower the temperature of the mixture

to an extent determined by the necessities of

t^e heating. This quantity is delivered to the

boiler.

The use of a No. 7 injector insures sufficient

heating powers for the largest trains in the

coldest weather.

The return current to the tender is subject to variations of speed

caused by the presence of air remaining imprisoned in the pipes,

and also by the impulses due to the inertia of the water when the

train is stopping and starting; owing to these irregularities it is

wise to use a restarting type of injector for the heating injector.

The apparatus by which we solved the problem this winter is

extremely simple.

The heating injector is fitted with a branch which turns the

balance of the supply, not used for heating, into the boiler.

Tbe mixture takes place before they reach the injector at the point

where the cold water from the tender enters the circuit; an inti-

mate mixture is insured by the division of the current of hot water

into fine jets by means of the small holes in the end of the pipe
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through which it flows; these jets strike against vanes arranged in

a ring, which are in constant vibration owing to being suspended

on the end of a spring.

This apparatus is completed as in the former arrangement by a

connection on the delivery pipe of the injector to one of the boiler-

feed injectors which is used as a help at starting.

The driver can regulate the amount of heat sent out by the fol

lowing means: By varying the amount of water delivered to the

train, by varying the amount of steam used in the extra steam jet

which further heats the water after leaving the injector, or by

shutting cli this jet altogether.

This system requires that the boiler should be fed continuously;

the gradients on the line and the shortness of the train may require

the heating injector to be stopped for short intervals, which means
that the heating is also stopped. These difficulties confuse the driv-

ers at first, but they get used to them.

There is no doubt that the tendency of modern ideas on the heat-

ing of trains is toward the use of a single steam pipe, and that

J PIPE

-o cr-

Machine for Mounting Air Hose.

steam heating has recently been much improved, and that these

circumstances will prejudice the extension of the Belgian Grand
Central system.

It is nevertheless incontestable that this system presents great

economic advantages over steam-heating systems, and that in our

climate if the public were asked to decide between the Belgian

Grand Central beating and the direct steam heating on the German
lines they would not hesitate an instant.

We therefore expect that time and the approval of passengers

will prove that the use of a double water pipe is the solution of the

question of train heating in our climate.

Practice has already proved the apparatus. The only improve-

ments which we think ought to be made in new applications are to

decrease the diameter of the pipes, and to increase the size of the

emptying cocks, and to modify the coupling of the flexible pipes

which connect the carriages.

The Belgian Grand Central radiators can be connected so as to

work full or empty as appartus for steam heating, in international

trains, by connecting them with the steam pipe of the latter.

At the same time the present tendency is to use carriages of

special types for the international traffic.

The only serious trouble in the Belgian Grand Central system is

the emptying—a question of organization.

No system, continuous or not, is free from such difficulties. Steam
heating has also its continuous drains, and we have more confidence

in the employment of responsible agents than in the action of auto.

inatic apparatus.

Machine for Mounting Air-Hose.

BY OSCAR ANTZ.

The extensive introduction of air-brakes on freight cars has

made the maintenance of the hose connection a matter of consid-

erable importance. When a hose is removed from a car on ac-

count of being unsafe, or perhaps burst, the coupling and nipple

are usually found to be good for use again, and it is the custom of

most roads to-day to buy new hose in proper lengths and put in

the couplings and nipples, either new or second-hand, in their

own shops. This mounting of the hose is sometimes done entirely

by hand, the fittings being forced into the hose and the clamps

screwed up without the use of any machinery. This has, how-
ever, been found to be too slow a process, and machines of more
or less elaborate design have been devised for doing the work,

nearly all of which make use of compressed air for the necessary

power. Most of the machines of

this kind which have been described

in the technical papers require

several changes of the position of

the hose from one place to another

before the work is complete, which

entails considerable loss of time,

and it was for the purpose of doing

all the operations without changing

the position of the hose that the

machine herewith illustrated was
designed. Similar machines have
been in use in a number of shops for

several years, and the pieces of

hose are mounted by two workmen,
compltte and ready for testing, in

about half a minute for each hose.

The machine, of which the draw-
ings show the general arrangement,
consists of a framework of wood,
strongly bolted together, on which
are fastened three cylinders, the

pistons of which are operated by

compressed air, one for forcing the

fittings into the hose and the other

two for putting on the clamps. The
c\ linders shown are the regular

Westinghouse 8 by 7 inch push
down driver brake cylinders as em-
ployed on locomotives. These are

usually kept on hand in railroad

shops; they are perhaps some-

what larger in diameter than is necessary, but as they can prob-

ably be obtained in most shops much more readily than new cyl-

inders of smaller size can be made, they are shown here.

On top of the frame near the center, is located a sliding vise in

which the hose is held, this vise being forced to the right by a

spring; the hose is placed in this vise with equal parts projecting

at either end, and is held in place by the cover which is hinged to

the lower part and is thrown back by springs when released.

The coupling is held in another vise, placed on the left end of the

frame and is made so as to hold either one of the three styles of

hose couplings which are at present in use. The couplings are

held in such a way that the part which enters the hose is horizon-

tal. The cylinder is placed on the right end of the frame, and

the piston rod is provided, instead of a cross-head, with a nut hav-

ing a round end over which the nipple is placed.

To mount a hose, the coupling, nipple and a piece of hose are

placed in the machine as stated and as shown by dotted lines, and

a small amount of thin rubber cement is smeared on the parts

which enter the hose and also on the inside of the ends of the

hose. When pressure is applied in the cylinder, the piston forces

the nipple into the hose and the latter being free to slide with

the vise in which it is held, forces itself over the end of the coup-

ling. When mounted, the covers of the two vises are released

and the hose can be moved slightly if necessary to bring it in the
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right position for putting on the clamps. This slight adjustment
is found necessary sometimes on account of variations in the

lengths of the different pieces of hose. The apparatus for putting
on the hose clamps consists for each end of the hose of a vertical

cylinder, to thecross-head of which areattached aeombiuation of

four levers, arranged in such a way that with an upward motion
of the piston the upper ends of the upper levers are forced toward
each other in almost a horizontal direction. The lugs on the

back of the hose clamp are placed against the steel points of these

ends and on the application of pressure, the clamps, which are

placed on the hose before the fittings are put in, are forced around
the hose, bringing the lugs for the bolts close together, when the

latter can be put in aud the nuts screwed up with but little help

of a wrench.

The principal parts of this machine are shown in detail and do
not require any further explanation. The pins used in the con-

nections of the clamping device are the M. C. B. standard air-

brake pins and the three-way cocks can be made of the regular

half-inch Westinghouse cut-out cocks by filling in where neces-

sary with babbitt or solder, although better results are obtained by
making new castings for the chamber and plug.

The "Compo'' Brake Shoe.

The exhibit of brake shoes by the Composite Brake Shoe Com
pany, at the recent Master Mechanics' and Master Car Builder's

conventions attracted considerable attention and comment. The
shoes were shown in various stages of wear from new unworn
shoes to those which had seen 20,000 miles of service. The prin-

cipal object of this shoe is to introduce into that section of a

brake shoe which comes in contact with the wheel where the

rails wears it, a softer material that will have a high braking

efficiency, and still not wear away the wheel. This type of brake

shoes is of special interest because of the employment of sections

of cork which are secured in recesses in the f ice of the shoes by

means of dovetailing assisted by compression of the corks. When
heated by the friction of the shoes upon the wheels, the corks have

a tendency to expind, which assists further in holding them firmly

in position. This is not the first application of wood in this con-

nection, as will be seen by an examination of the report of the

1895 convention of the Master Car Builders' Association, but in

the earlier experiments the wood gave trouble from shrinking

and loosening in the shoes, though the friction obtained

was high.

This difficulty appears to have been entirely overcome by the

use of cork, and increased frictional qualities are obtained

without the shrinking and loosening. It is stated that the ex-

perience with these shoes has shown no case of the corks

working loose, that the tire-dressing properties of the

shoes are excellent and that there is no tendency to

cut or groove the tires. A claim that is strongly urged for the

cork shoe is that the elasticity of the plugs acts in such a way as

to avoid the gripping and setting of shoes, which tends to lock

the wheels and cause sliding. The manufacturer aims to pro-

duce a brake shoe with the retarding features of soft cast iron

aud with the wearing qualities of hard cast iron. Furthermore,

they say if shoes can be used that are composed partly of chilled

and partly of soft iron, shoes having cork inserts can be made
wholly of chilled iron which will give a maximum of braking

and mileage results with a minimum of wear on the wheel.

The exhibit referred to consisted of six shoes which had seen

service and two new ones never used. One of the worn shoes ran

57 days on a locomotive driving-wheel and made 11,970 miles be-

tween Aug. Sand Oct. 3, 1896, with 100 service stops per day. The
corks and the face of the shoe were both in excellent condition,

the shoe being only partially worn out. Another driving wheel
shoe had been used 50 days and made 10,500 miles,

A similar shoe to that first mentioned had made 20,160

miles, and a tender shoe which had made 6,268 miles and 5,382 stops

appeared to be good for a large additional amount of service. The
remaining example was a driving-wheel shoe, the corks of which

were nearly worn out by a service of 101 days, the mileage being
21,210 and the number of stops being over five thousand. These
records must be considered as entitling this form of brake shoe to

careful consideration. The claims for it are strong and they ap-
pear to be justified. Mr. W. W. Whitcomb is President and
General Manager of the company, with office at 620 Atlantic
avenue, Boston, Mass.

The Future of Fuel Gas.

The supply of fuel gras in cities for household use and for the gen-
eration of power is a question which is being discussed by the gas
companies with a good deal of interest. At the recent meeting of
the Western Association this subject was brought up, and the
opinion was generally expressed that the chief prospect for exten-
sion of the business was in this direction. What can be done with
fuel gas is shown by the experience of Pittsburgh and other cities
with natural gas, and the supply of fuel gas in the city of Bridge-
port in Connecticut is understood to be working well. The experi-
ment of the Dominion Coal Company, at Halifax, in Nova Scotia,
where the gas is obtained from by-product coke ovens, will be
closely watched; it Is said to be so far successful that the company is

arranging its plans for the full installation of the larger plant to
supply Boston and the adjoining cities.

We believe, as we have heretofore said on many occasions, that
the ultimate solution of the question should be in the establish-
ment of great plants at the mines, where the coal could be con-
verted into gas, and from which it would be piped to the cities. A
plan of this kind is said to be under consideration in Pittsburgh
and an investigation of the cost of producing power under differ-

ent circumstances is being made for that purpose. It is said that
the parties concerned believe that with the cheap and abundant
supplies of coal accessible, the use of the best plant, and careful
attention to the saving of by-products, power can be supplied from
the Pennsylvania and West Virginia mines at quite as low a cost
as it is obtained at Niagara Falls. It is to be hoped that the ex-
periment will be tried.—Engineering and Mining Journal.

American Electric Railroad System in London.

The latest addition to the system of underground railways in
London will probably rank as the most important of all these lines
before it has been very long in operation. It will be known as the
Central London Railway, and, starting from the busy Liverpool
Street Station in the city, it will run by way of Holborn and Ox-
ford street, along the Northern side of Hyde Park to Shepherd's
Bush, a distance of six miles and a half through the busiest part of
London. The road will be about 65 feet below street level, and will

be carried in two separate and parallel tunnels—a similar plan to

that adopted in the Southwark underground railway in the same
city. Each station will be served by two elevators and two stair-

ways.
The new undertaking has special interest for Americans, from

the fact that the electrical equipment of the road itself and of the
extensive system of elevators by which it will be served will be fur-

nished by American firms.

The third rail equipment will be put in by the English representa
tives of the General Electric Company—the British Thomson-
Houston Company. It will be similar in its general outlines to that
which was employed by the General Electric Company on the New
York, New Haven & Hartford Railroad.

The conductor will consist of an insulated third rail, placed on
the ties betwen the main rails. The system will differ from that
on the New Haven road, however, in that the trains will be hauled
by separate electric locomotives, whose general appearance will

conform to the well-known heavy locomotives which are used in

the belt line tunnel at Baltimore. On the New Haven line, it will

be remembered, the motor cars have accommodations for pas-
sengers. The change is made to accommodate the reduced clear-

ance of the tunnels. Equally interesting will be the extensive ele-

vator equipment. There will be 49 elevators in all, and they will

be of the well-known double drum Sprague type. Their capacity
will be 100 passengers per trip, or a load of about 15,000 pounds.
This constitutes a marked triumph of our electrical engineers, and
it is no small compliment that such equipment is to be used in

London.



264 AMERICAN ENGINEER, CAR BUILDER

Compressed Air in Ma-chine Tool Operation.

An application of compressed air to the operation of planing

machines, which will be of great advantage to that type of

machines and add greatly to their efficiency, has been recently

patented by Mr. Alexander Gordon, President of the Niles Tool

Works Company.
A wholly reliable and positive feed has long been desired and

never has been fully attained. In Mr. Gordon's device the feed

is actuated by air. and is stated to be absolutely positive and re-

liable, and practically unlimited in range. A quicker return than

ordinarily obtained is desirable. By the operation of clutch-pul-

leys by air any desired speed may be obtained, and the mechanism
is exceedingly simple, with but few parts and none subjected to

excessive wear.

We illustrate herewith the patented pneumatic feed and quick

return. The air is taken from the compressed air supply such as

is now in use for general machine shop purposes, or from a small

By examining the engravings it will be noticed that the piston

rod is carried through the cylinder toward the back of the planer

and is connected to a lever. The opposite end of this lever is

attached to a rod running across and under the bed to the worm-
shaft. On the worm-shaft end of this rod is a segment gear,

whose teeth work into a short rack. The rack is attached to a

rod, which moves the central member of the clutch from one

pulley to the other, and the pulleys are operated one by a straight

and one by a cross-belt. It will easily be seen how the reverse

motion is obtained.

Figure 2 shows the clutch pulleys, bearings, sleeves and casing

in section, exposing the clutch shifter rod in the interior of the

worm shaft and clearly shows the various features of these parts.

The belts run continuously in one direction, thus preventing

the excessive wear due to shifting, that due to overcoming mo-

mentum of pulleys and other parts, and to the rubbing of the edges

of the belt in the shifter-eyes. The belts can be made as wide as

the necessities of the case require, not being limited by any of the

Compressed Air Planer Feed-Niles Tool Works Co.— Fi". 1.

pump that may be attached to the machine in any convenient po-

sition and driven by a belt from the countershaft. It is carried from

the pump or compressor through suitable pipes to the air cylinder

that controls the feed and driving-clutch mechanism. A
specially constructed valve admits it to the cylinder. This valve

is operated through simple connections, fully shown, by the

shifter arm and reversing tappets on the planer table. When the

the table carries the tappet or dog against the reversing lever, in-

stead of shifting the belts, as in the ordinary planer, it moves the

valve-lever controlling the air admission to the cylinder. This

instantly throws the piston in the cylinder to the opposite end,

and carrying the rack to which it is attached forward or back-

ward to operate the feed-rack. At the same moment the clutch

operaling the worm-shaft is thrown over, and the direction of

the table-motion is reversed. This shifting arrangement is ex-

tremely simple and most efficient.

conditions always prevailing in other planers. The clutch, from

its peculiar construction, holds most tenaciously under very

slight pressure and is quite easily released.

No adjustment is required in keeping the clutches in working

order, as it has been shown that they will perform their duty

until the wood facing is entirely gone, and the replacing of this

facing or lining will not cost nearly as much as the repairs to and

replacing of belts. This is believed to be an ideal machine for

variable speeds, as the pulleys controlling the cutting speed can

easily be made in the form of cones, and the belt may be shifted

as on a lathe. The pulleys operating the return stroke could also

be made in this manner, and the speed increased or decreased as

the piece being planed was very heavy or very light.

We would sum up the peculiar merits claimed as follows:

Instantaneous, positive and maximum feeds.

Quick return, 6 or 8 to 1, with air cushion preventing shock.
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Economy in operation and power required.

No shifting of belts, and, hence, freedom from such wear.

Variable speeds without the use of special appliances.

Simplicity in design, involving no complicated mechanism,

nor necessitating other than the ordiuary provision made for any

other planer.

A number of these planers, from 32 by 32 inches to 10 by 10

feet, are in successful operation at The Niles Tool Works, and a

54-inch planer, for planing locomotive frames, with 35 feet trav-

erse of table, is now under construction. The quick return on'

this planer is especially desirable by r;a-on of its length and the

comparatively slow speed of the cut.

student is instructed in the making of a " card index " of the sub-
jects and references. The continued growth and use of this method
of preserving information in a readily accessible form has been
found exceedingly valuable in 9chool and later professional work.
The training in easy, clear and concise speaking, by describing ma-
chines or processes of railway and general mechanical engineering,

afforded by the club, is also beyond value for the future advance-
ment of the technical graduate.

Visits of Inspection.—During the year numerous visits are made
to the manufacturing plants of St. Paul and Minneapolis, which
have proven to be of great value in supplementing the class-room

work.

Railroad Engineering at the University of Minnesota.

The demand for education in railroad subjects is being provided

for by a number of the progressive technical schools and among
them the University of Minnesota offers a special opportunity for

studying in this line. The railroad department is under the

direction of Prof. H. Wade Hibbard, who has had an extensive

practical experience as a preparation for it. We
have received a complete announcement of the

various courses of the university and present the

statement having special reference to the railroad

field as follows:

Railway Mechanical Engineering.—A. complete

senior year is arranged for students wishing to

specialize in this subject. The various courses

may, however, be elected separately, subject to

the requirements for previous preparation, to fill

out the electives in the regular senior year of any

department.
Students are encouraged to work, under special

arrangements, in railroad shops during the sum-

mer vacations. This has proved its value as

preparatory to the special work of the senior year.

In every possible way the methods of the depart-

ment are intended to place the student thoroughly

in touch with the best railroad work ; keeping

always in sight the limitations to strict theory

which railroad experience has found financially

and practically to exist.

The location of the university is particularly

favorable, being between the cities of St. Paul and
Minneapolis, in proximity to the shops, yards and

headquarters of the extensive railway systems of

the Northwest, with which the department is in

closeBt touch. The Northwesst Railway Club,

meeting monthly for papers and discussions, is open for the at-

tendance of students, while several are enrolled as members.
Instruction upon the air-brake was given for 1897 in the special

air-brake instruction car of the Great Northern Railway by Mr.

M. E. McKee, Superintendent of Airbrake.

In locomotive testing valuable experience was gained during last

year by road tests of two simple and three compound locomotives.

These were complete tests of boiler and of engine, with dynamom-
eter car, following the standard directions of the Master Mechan-
ics' Association. Half the tests were made under usual working
conditions, and half with a second locomotive and expert braking

crew behind the dynamometer car so that the test locomotive ran

at constant power and speed up and down all grades.

Students have frequent reference to a personal collection of over

1,500 blue-prints and drawings, carefully catalogued for easy access,

from the leading railroads and locomotive builders of the country

and the number is continually increasing, As these date from 1867

to the present, they well illustrate the past progress in railway and
shop equipment, as also the present "state of the art." There are

also complete files of the Proceedings of the American Railway
Master Mechanics' Association and the Master Car Builders' As-

sociation.

The Library of the department contains a collection of historic

and recent works, the best standard books being purchased as soon

as issued. There are a number of complete files of the transactions

of engineering socities and of the leading technical publications.

The reading-room is amply supplied with both the general mechani-

cal and railway press.

Journal Club.—This is conducted through the year for the read-

ing and discussion of the current engineering literature and the

A Much Neglected Item of Shop Management.

The starting point in comparisons and estimates concerning
work which is to be done in manufacturing shops is the cost of do-

ing it. The railroads are not manufacturing to sell, but it is

scarcely less important for the actual cost of production to be
Known for that reason, and it is probably true that very few shop
foremen and their immediate superiors are able to give prompt and

Compressed Air Planer Feed.— Fig. 2.

satisfactory answers to questions concerning the expense of con-

ducting the various operations of their shops. The successful use

of the piecework system depends very largely upon reliable

knowledge of this kind, and the care in watching the accounts

which is followed by the manufacturing concerns is really necessary

in all branches of railroad work if economical methods are to be

employed. 1 he commercial side of shop work is important, and
many a man and many a concern has failed for lack of attention to

it. Mr. H. M. Lane read a paper upon shop accounting for the

purpose of determining selling price, before the American Society

of Mechanical Engineers, which is of interest in this connection,

from which the following is taken :

With a view to conforming to the best practice of our largest and

best shops in their methods of handling the details enteriLg into

the estimates and siatements, information was asked from, and

cheerfully furnished by, the heads of about 40 concerns in different

branches of the machine business in widely separated localities.

By one it was suggested that this is a commercial and not au en-

gineering question. But as a mechanical engineer without the

commercial instinct would be unable to earn enough to pay his

dues in this society, it is assumed that all members in good and

regular standing possess that instinct and consider the subject

germane to the objects of our organization. It is gratifying

to note that as a rule the larger and more prosperous the concern
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the greater the interest in the subject aDd the fuller the answers

to inquiries as to their methods. One manufacturer relates that

he can never reconcile the profit on any or all articles manufactured

by his company as figured by their method and their bank account

at the end of the year. Another incidentally proves in stating his

method (?) that small work cannot I e as cheaply produced in a large

as in a small shop even when the general expense is already met

by the large work. Another remarks as to determining selling

price: "Ob, we let the other fellow do that." Subsequent inquiry,

however, showed an accurate knowledge of the difference between

the shop cost of the correspondent's goods and the "other fellow's

price."

The following method is obtained by selecting and re grouping

from the best practice those features which seem most desirable.

Shop cost is the sum of

—

1. Producers labor.

2. Cost of material, including freight, hauling and waste.

3. Plant charge.

4. Burden.

The items, producer's labor and cost of material require no ex-

planation.

Plant charge is an hourly charge for machine tools independent

of, and in addition to, the hourly charge for operator, and covers

interest and depreciation of the value of the particular tool and the

tool's share of the entire cost of pow er and power distribution, and

in shops using tools varying greatly in size, value, power required

and amount of transmitting, machinery involved will be found to

vary from less than one cent to over 40 cents per hour. This hourly

tool charge, when once established, is not likely to vary materially,

and it is listed and used by the cost clerk in the same manner as

the hourly rate of a workman.
The " burden," an appropriate term met with only in the reply of

Fraser & Chalmers, is the sum of all expenses chargeable to the

shop except producer's labor and material.

The Westing-house High-Speed Brake.

A newdevelopment of air-brake apparatus has been perfected

by the Westinghouse Air Brake Company, for the purpose of im-

proving facilities for stopping trains which run at extremely

high speeds. It has been in use on the New York Central & Hud-

son River Railroad on the "Empire State Express' trains for

three years and is best illustrated and described in a book just

issued by the brake company, from which the following is taken:

Under the conditions which have hitherto prevailed, it would

seem that the quick action brake has fully met the requirements

of the times. The more recent practice, however, of regularly

running such trains as are now operated between New York and

Buffalo, and New York and Washington, undoubttdly introduces

more exacting demands for the prompt control of speed by the

air-brakes, if a higher efficiency can be attained with equal re-

liability. So far as is now known there is but one method of in-

creasing the efficiency of the quick action air-brake; and, realiz.

ing the importance of the new demands, advantage has been

taken of this single avenue in securing the increased efficiency

of the brake.

The Westinghouse-Galton experiments, carried on in England

in 1878, first demonstrated that, while the adhesion between the

wheel and the rail—which causes the wheels to persist in their

rotation—is practically uniform at different speeds, the friction

between the brakeshoe and the wheel—which resists the rotation

of the wheel, and thereby stops the train—is considerably less

when the wheels are revolving rapidly than when they revolve

slowly. It was thereby demonstrated that a greater pressure

could not only be safely applied to the wheels by the brakeshoes,

at high speeds, but also that such considerably greater brakeshoe

pressure must be applied in order to resist the motion of the train

as effectively as with the more moderate brakeshoe pressure at

low speeds. More recent investigations by the Master Car

Builders' Association in this country have fully confirmed the

results demonstrated in the Westinghouse-Galton experiments.

During the progress of the experiments in England, special

mechanisms, of a somewhat delicate character, were employed

with the old automatic brake to regulate a variable pressure of

the brakeshoes upon the wheels—beginning with a considerable

pressure_at high speeds and reducing to a moderate pressure

when the speed became much reduced—whereby much shorter

train stops were secured than had ever been attained in any

other way. No practical application of this apparatus was made
in regular service, however, chiefly for two reasons : One was

that the conditions of regular train service did not appear at that

time such as to necessitate the utilization of this principle; the

other was that, as already indicated, the regulating appliances

there used were of a somewhat delicate and complicated nature,

which appeared to be inconsistant with that exacting element

of complete reliability which must characterize an air-brake

apparatus.

With the invention of the quick action brake, however, the

presence of the emergency brake, in addition to the ordinary

automatic brake for service use, prepared the way to an entirely

practical application of the principle so long ago discovered, by

means of simple and reliable mechanisms. Fortunately, too, the

improved brake gear, realized in the modern standards of the

Master Car Builders' Association, is found to be adequate for such

an increased duty as is imposed upon it in producing the in-

creased brakeshoe pressures which are utilized at high speeds by

the high-speed brake.

The apparatus of the high speed brake is very simple. It con-

sists of the quick action air-brake apparatus, as ordinarily applied

to a passenger car, to which is added an automatic reducing valve

Development of the Westinghouse Air Brake-

that is adapted to be secured quite readily to the car sills or to

any point in the vicinity of the brake cylinder, to which it is

connected by means of suitable piping. It is, therefore, only

necessary to add this pressure reducing valve to the quick ac-

tion brake apparatus, already in use upon any passenger car

provided with standard brake gear, to convert the apparatus

into the high-speed brake. This automatic pressure reducing

valve is so constructed that it remains inert in all service ap-

plications of the brake, unless, at any time, the brake cylinder

pressure becomes greater than 60 pounds per square inch (for

which the pressure reducing valve is ordinarily adjusted), in

which case the reducing valve operates to promptly discharge from

the brake cylinder as much air as is necessary to restrict the cyl-

inder pressure to 60 pounds. It will thus at once be apparentthat

the maximum brake cylinder pressure, in all service applications of

the brakes, is restricted to 60 pounds, regardless of the air pressure

normally carried in the train pipe and auxiliary reservoirs. In an

emergency application of the brakes,the violent ad mission of a large

volume of air to the brake cylinder (only made possible by the quick

action feature of locally venting the train pipe) raises the pressure

more rapidly than it can be discharged through the capacious

service port of the reducing valve, and the port thereby becomes

partially closed, restricting the discharge of air from the brake

cylinder in such a manner that the pressure in the brake cylinder

does not become reduced to 60 pounds until the speed of the train

has been very materially decreased.

In order to cause this apparatus to become practically effective

for producing the increased stopping efficiency, the pressure of

the air carried in the train pipe and auxiliary reservoirs is in-

creased from 70 pounds (the customary standard) to about 110

pounds per square inch. With this pressure in the train pipe and

auxiliary reservoirs, an emergency application of the brakes
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almost instantly fills the brake cylinders with air at nearly 85

pounds pressure, thereby increasing the braking force from about

90 per cent, (the customary standard) to about 135 per cent, of

the weight of the car ; or, in other words, the pressure

of the brakeshoes upon the wheels is about 40 per

cent, greater, at this instant than is realized by the mere use of

the quick action brake. The air pressure immediately begins to

escape from each brake cylinder, through the automatic reducing

valve, and continues to do so until the brake cylinder pressure be-

comes 60 pounds, which is thereafter retained until the brakes

are released by the engineer.

On account of the high pressure norma lly carried in the auxiliary

reservoirs (110 pounds), a full service application of the brakes

(charging the brake cylinders with air at 00 pounds) may be made,

and still leave the pressure in the auxiliary reservoirs at nearly

100 pounds. If, alter releasing the brakes, a second application

of the brakes should be called for before there has been time tore"

charge the reservoirs, there is abundant air yet stored in the res-

ervoirs to make a second, and even a third, full service applica-

tion, and still leave sufficient air pressure to make an emergency

stop equal to that of the ordinary quick action brake.

These advantages, coupled with such a restricted brake cylin-

der pressure for all service applications of the brake, that wheel

sliding is entirely avoided, require no further comment to in-

sure recognition of their importance upon trains of unusually

high speed. By simple additions to the brake apparatus on the

locomotive, the train pipe pressure is easily and quickly changed

to 70 pounds, when the locomotive is used in other kinds of ser-

vice, and vice versa.

As a first consideration, high stopping efficiency of the brakes

demands that every wheel of the entire train shall be fitted with a

brakeshoe. The practice, in times past, of applying brakeshoes

to only four of the wheels of six-wheel trucks has been almost

universally abaudoned uuon conviction of the fact that such at

practice impairs the efficiency of the brakes by 33 per cent. The

importance of efficient brakes upon the locomotive driving wheels

is also fully recognized. In addition, however, experience with

the use of brakes upon the leading locomotive truck has demon-

strated the entire practicability of applying brakes to the wheels

of the engine truck, and it may be unhesitatingly stated that

proper security for high-speed trains requires the application of

brakes to every wheel in the train. Trains scheduled to run at ex-

ceptionally high speeds are necessarily limited in respect to their

weight and length, while powerful locomotives are required to

haul them. It thus occurs that the weight carried to the rails by

the leading truck of a locomotive is about one-twelfth that of the

whole train. Neglect to provide brakes for the locomotive truck

upon such trains robs the stopping efficiency of the brakes by

nearly 10 per cent. It seems manifestly inconsistent to neglect

such an important factor in brake efficiency, and the use of the

locomotive truck brake is therefore considered an essential in

every case where the superior stopping efficiency of the high-

speed brake is desirable.

The high-speed brake apparatus was introduced into practical

service upon the ''Empire State Express" trains of the New York

Central & Hudson River Railroad three years ago, and has con-

tinued in most satisfactory service since that time. During all

that time, while the brake apparatus has rendered exceptionally

efficient service, not a single case of slid flat wheels has been re-

ported from the cars of those trains.

Early in October, 1894, a system of experiments with the brake,

in comparison with the ordinary quick action brake, was made

upon a passenger train of six cars upon the Pennsylvania Rail-

road. These experiments were made upon a falling grade of

about 30 feet to the mile, and uniformly demonstrated that, at a

speed of 60 miles per hour, the emergency stops with the high-

speed brake are more than 450 feet shorter than with the ordinary

quick action brake. Since that time the "Congressional Limited"

trains of the Pennsylvania Railroad, running between New York

and Washington, have been equipped with this apparatus, which

has operated in a most efficient and highly satisfactory manner.

The record of the brake upon the fast trains of the New York

Central and Pennsylvania railroads has not only demonstrated

the superior efficiency of this brake apparatus, but also fully

justifies confidence in the thoroughly pratical and reliable

character of the apparatus.

The large diagram has been prepared to show the special high-

speed brake mechanisms used in combination with the existing

brake apparatus on locomotives and cars, and several illustra-

tions are given which will make clear, with the following de-

scription, the construction and operation of the automatic re-

ducing valve used therewith, and its adaptation to a passenger

car brake.
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Fig. 1 shows a vertical cross-section and Fig. 2 a horizontal

cross-section through the slide valveof the reducing valve, which,
in practice, is attached to some convenient point on the car or

engine by its bracket X, and is connected to the brake cylinder

by piping thereto from union swivel 15, Fig. 5, at Z. It will be

manifest that chamber a is at all times in communication with the

with two collars, between which slide valve 8 is carried and
moved coincident with the movement of piston 4 when subjected

to air pressure from the brake cylinder and such pressureis in ex-

cess of the resistance of spring 11. Slide valve 8 is represented by

cross-hatched lines in Figs. 3, 4 and 5, and is fitted with a trian-

gular shaped port, b, in its face, which is always in comiuunica-

Fig. 1.—Position ot Porta in Service
Stop Pressure Exceeding 60 lbs.

in Brake Cylinder.

Fig. 5.—Position of Ports in Emer-
gency Stops.

The Automatic Relief Valve of the Westinghouse High-Speed Brake.

Fig I.

Sections of Valve.

brake cylinder and that piston 4 will be subject to whatever pres-

sure may be therein, while an adjusting spring, 11, on its opposite
mae, provides resistance to its movement downward, which is

limited to chamber c, or until it strikes the upper surface of spring
case 3. This assistance can be readily varied by adjusting nut 12

as may be required. Combined with piston 4 is its stem 6, fitted

tion with chamber d, while a rectangular form of port, a, is

arranged in its seat and is always in communication with the

outside atmosphere at exhauBt opening Y.

In Figs. 1 and 3 the slide valve 8 and its piston 4 are

shown in the normal position occupied so long as the pressure

in the brake cylinder does not exceed 60 pounds per square

inch, when used with passenger car brakes, or 50 pounds
when used with driver brakes, suitable adjustment for either

pressure being made by compressing or releasing the tension on

spring 11. It will be noted that port 6 in the slide valve 8 and
port a in its seat in this position are not in register and the pres-

sure is therefore retained in the cylinder until the release of the

brakes is effected in the usual manner.

When the pressure in the brake cylinder exceeds 60 pounds,

with an ordinary service application of the brakes the pressure

acting on piston 4 moves it downward slightly until port b in

the slide valve and port a in its seat are brought into register, as

in Fig. 4, enabling the surplus air to be vented to the atmos-

phere, when spring 11 forces the piston and slide valve to their

normal position, as in Figs. 1 and 3, closing the exhaust and re-

taining 60 pounds pressure in the cylinder. The area of ports o
and 6 is such that in performing the function just described they

are enabled to discharge the surplus air from the brake cylinder

to the atmosphere quite as rapidly as it enters the brake cylinder

through a port in the slide valve of the triple valve of somewhat
smaller area.

The position taken by the piston 4 and slide valve 8, in an
emergency application of the brakes, is shown in Fig. 5. The
violent admission of air to the brake cylinder suddenly drives

piston 4 throughout its entire traverse, until it rests on spring

case 3, when the apex of port b in the slide valve is brought
into conjunction with port a and a comparatively restricted

exhaust of the brake cylinder air takes place while the train is

at its highest speed, gradually increasing as the pressure on
piston 4 is lessened and slowly moves the slide valve upward, in

a degree proportional with the reduction of the speed of the

train, until, finally closing, the desired pressure is retained in the

the brake cylinder until released in the ordinary manner. In
performing this function, air pressure in a large volume is dis-

charged into the brake cylinder from both the auxiliary reser-

voir and train pipe through openings largely in excess of the

area of ports a and b, which latter are consequently unable to

discharge it to tlie atmosphere with equal rapidity, enabling

piston 4 to be quickly driven throughout its entire possible trav-

erse and the apex of port 6 is presented to port a, giving an
area through which the excess air is slowly discharged to the
atmosphere, but gradually increasing in a required degree as the
piston and slide valve ascend to their normally closed position,
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The Schoen Steel Cars.

In our accounts of the recent conventions at Old Point Comfort
the pressed steel cars recently built by the Schoen Pressed Sleel

Company, of Pittsburgh, Pa., were mentioned as a feature which
marked progress in ihe construction of metallic cars. These

cars, two of which were exhibited at the conventions, were built

as a part of the order of 600 for the Pittsburgh, Bessemer &

Lake Erie Railroad, the designs, including the trucks, being by
Mr. Charles T. Schoen. The cars have a capacity of 100.000

pounds and are of the double-hopper gondola type. Through the

courtesy of the builders we are enabled to illustrate and describe

their construction, which is of peculiar interest at this time be-

cause of newness of the art of building heavy steel cars and
because of the engineering work which is embodied in the

arrangement of the parts for the purpose of securing lightness-

es -

1
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Schoen Steel Car-Half Longitudinal Section.

together with the necessary strength. These cars weigh only

34,100 pounds eacli as against 39,950 pounds for a somewhat
similar design brought out by the Carnegie people last year, the

difference between the two weights being due chiefly to the sub-

stitution of pressed steel for rolled shapes.

The trucks were illustrated in our issue of August 1896 and
readers are referred to that description for details concerning them.
The new cars are built upon an underframe consisting of four

longitudinal sills of channel form which are 17 inches deep at the
center, tapering down to 10 inches at the ends. The sides con-

sist of continuous plates stiffened by verticals of steel pressed into

a form giving a U section and for futher stiffening the side plates

are flanged inward at the top and bottom edges. The bottom
flange is riveted to the top flange of the side sill. The body
bolsters are rectangular in form and are placed upon the tops of

the longitudinal sills;] they are lower at the ends than at the

center, as shown in

the drawings and

this feature permits

of using the surplus

material from the

ends as gusset brac-

ing to strengthen the

car against twisting

stresses. The half

sectional and half

end vien- illustrates

the manner in which

the ends of the bolst-

ets are turned up
against the sides of

the car in order to

pi rmit of a secure

form of attachment

without interfering

with the riveted

joint between the

sides and the side

sills. The longitudi-

nal section and plan

views show the form

and attachment of

the end sills, which

are of a single plate

gusseted to all of the

sills. The hoppers

provide ample trans-

verse stiffening and

longitudinal pressed

and ribbed roofs over

the center sills brace

the hoppers length-

wise of the car.

There is a transverse

roof between the

hoppers, which, to-

gether with the trans-

verse suppo r t i n g
channels for the

floors of the hoppers,

furnish the lateral

tying of the car

body. The cars are

equipped with the

Westinghouse fric-

tion draft and buf-

fing appliance and
nickel steel axles.

The journals are 5

by 9 inches, and the

proportion of nickel

in the axles is al out

3 percent. The symmetry and simplicity of construction were com-
mented upon by many w ho saw the cars at the conventions. These
points were effected by the innovation of the designer upon the

old practice of designing metal structures. Instead of using rolled

sections, such as channels, eye-beams and angles, as is common
among structural engineers, he has resorted to the use of pressed-

steel shapes entirely, taking steel plate and pressing it into the

correct shape to get the greatest strength with the least weight.

For example, look at the sills. It will be noticed that they are of

channel section. A channel made in this way is just as etrong

for the strains to be met as though it were 1? inches deep through-

out its entire length, and a saving of probably 30 per cent, in

dead weight is made. This idea has been followed throughout

the entire structure, with the result that, as it is estimated,

a saving of about 4,000 pounds is gained over the practice

of using rolled sections, and probably 6,000 or 7,000 pounds
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is gained over the use of a wooden structure of equal

capacity.

A great reduction in the number of parts is effected. For ex-

ample, the side sheeting is all one piece and flanged at top and

bottom, thus avoiding the necessity of riveting angles around

these points. The floor sheeting is flanged on the edges, making
only one row of rivets necessary instead of two rows, as would

be the case were the floor attached with angles to the sides.

Throughout the entire structure this idea has been carried out,

and the riveting required is only about two-thirds of what would

be required for a structure of rolled sections. This reduction of

parts is an important feature, because, aside from the other ad-

vantages, it is one of the sources of economy in maintenance.

Electricity Under Steam Railway Conditions.

BY GEORGE S. STRONG.

(Second Paper.)

One of the arguments of the advocates of electricity for steam
railway conditions is, that on stationary plants a lower grade of
coal can be used to advantage than
can be used on ordinary locomotives,
and one company experimenting with
electricity on one or two of its branch
lines makes a great point of its ability

to burn sparks taken from the front
ends of its ordinary locomotives, and
states that from 700 to 800 carloads of

such sparks are produced per month
on its lines and that one ton of these
sparks is equal to a half ton of coal.

With properly designed locomo-
tives, this condition of things would
not obtain, as it has been thorouhgly
and abundantly demonstrated that,

with a properly designed locomotive
firebox, these same sparks can be
burned on a locomotive, and that such
an engine will take the finest slack of

bituminous coal and burn it without
throwing any sparks, without taking
them out of the firebox and without
making any smoke. This is only a
question of sufficient grate area to

burn enough coal to do the work
without lifting the coal off the grates.

This can be accomplished by two
methods—by employing large grates
and large boiler capacity, or by what
is better, a combination of large grates
and boiler capacity with compound-
ing, which reduces the demands on
the boiler, and also reduces the fierce

blast to a gentle fanning action of the
fire, greatly increasing the evaporation
per pound of coal, as well as reducing
the quantity of water to be evapo-
rated.

If the railroad that is displaying so
much energy in its electrical experi-
ments had displayed the same kind of
zeal in locomotive improvements, it

would not to-day have from 700 to
800 carloads of sparks to pay for each
month.
This spark question, and also the

smoke question, for all roads having
a large suburban business, are giving
much trouble, and must be met in
some way. As soft coal seems to be
the fuel from whicb our power for all

purposes must come, because anthra-
cite is becoming too expensive for
power purposes especially in locomo-
tive wort, there are two reasons why
railroads having a large suburban
population to deal with should over-
come the smoke and spark nuisances.
The first one is, that it would save
them a large amount of money in not
having the ballast and roadbed filled

with black carbon, which is picked
up by every passing train and creates
a nuisance, soiling the cars inside and
out, and adding greatly to the cost of
painting as well as to the uphosterers'

bills. This also constitutes a nuisance for all the residences situ-

ated near the tracks.

The most promising remedy seems to be in the coking of the

coal at the point where it is to be used, in modern by-product
ovens, and using the gas from these ovens for fuel for the subur-
ban work, as compressed gas, either on steam motor cars for

main line work where high speeds have to be made between sta-

tions, or on gas motorcars for street-car work, and for feeders

—

the lalter class of cars doing all work where it is not desired to

run faster than 30 miles per hour, and the steam motor cars

doing work that required speeds up to 60 or 70 miles between sta-

tions.

Recent tests of a gas-motor car in Germany demonstrated its

ability to move a ton one mile for from three quarters to one
cubic foot of gas. According to Mr. Davis' figures for electric

traction one pound of coal moved 2,500 pounds one mile. One
pound of coal has 10,000 available heat units, while one cubic

foot of coal gas has 750, or one pound of coal has 13J times the

number of heat units that one cubic foot of coal gas has. If the

electric motor has been equally efficient with the gas motor, in

proportion to the available heat units used, it would have moved
13i tons one mile, instead of H tons, so that we must conclude

that the gas motor will do its work on one-tenth of the heat

units required for electrical equipment.

From this and the foregoing figures wejmustjalso^rrive at the

Schoen Steel Truck.
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conclusion that the steam motor car with gas as fuel, and allow-

ing 33i cubic feet per horse-power per hour will use about one-

fifth of the heat units that would be required to do the same
work by electricity, as proposed by Mr. Davis and other electrical

engineers. This is largely accounted for by the great losses out-

lined in the first paper, and by the fact that with the gas motor

car, either using steam or by the direct use of ihe gas engine,

the power is also generated as used, and if there be not a de-

mand for power, no heat is being produced, and the iras reser-

voir is a reservoir of power to be drawn on at will and is always

ready to respond instantly, without waiting to distill gas and
then burn it to make heat, as in a stationary plant. The value

of this feature is well illustrated by the u-e of gas stoves for

cooking, where gas costing $1.25 per thousand is burned in com-
petition with anthracite coal costing $5.75 per ton. and it is

found that the same work can be done for about one-half of the

cost by theuseof gas, as it is only burned while actually required,

while the coal fire has to be kindled and a'lowed to burn out,

producing much more heat than is wanted, and producing it at a

time when it cannot be utilized.

As to the economy of the use of gas as fuel for a steam motor,

it has certain very great advantages. It can be burned so as to

produce perfect combustion at all times, and ueed only be burned
when there is work to be done. In this respect, ir, is somewhat
like electricity as applied to stationary motors or machine tools,

inasmuch as by keeping a small jet lit in the firebox and regu-

lating the gas supply by the steam pressure, gas is not used unle-s

there is a demand for steam, and then it is ready and is almost
instantaneous in its action to respond to a demand for a quick

tire; while, with an ordinary locomotive in this kind of service, a

fire'is maintained at all times and of about equal intensity, while

the actual working time of the engine is but 25 to 30 per cent, of

the time from the time the fire is built until it is banked again.

This loss as was pointed out in the first paper is equally great

with a stationary electrical plant that is subject to great fluctua-

tion of load.

While the heat units in a pound of burning carbon are 14,000,

the ordinary American coals are not pure and have a large per-

centage of ash, moisture and other impurities, so that it is gen-

erally considered that an average coal has about 10,000 available

units of heat, which, for a net ton, -would give 2,000 X 10,000,

or 20,000,000 heat units ; while a cubic foot of good coal gas has

750 units. A thousand feet would have 750 X 1,000, or 750.000

heat units, which would theoretically call for the use of 20,660

feet of gas to equal a ton of coal.

Practically, for the reasons stated above and by reason of the

more perfect combustion of the gas, not more than 13,333 cubic

feet would be required to do the work of one ton of coal. This

would be allowing 33J feet to the hurse-power developed, or about
double what is found necessary in the best modern gas engines.

But, it may be asked, What is to be done with the large quantity

of coke produced, and how much will the gas cost per thousand
to make? To the first question I would reply that the coke
should be used as the regular fuel of the road for all passenger

trains not operated by gas, and if there is any surplus it should

be used on freight, and with properly constructed fireboxes and
compound engines it will be found to be excellent fuel and will

eventually do away with both the smoke nuisance and the spark
question, for the volatile matter will all have been taken out of it

by the coking process and, the coke being solidified into chunks,
it offers greater resistance against the blast and is not so readily

lifted from the fire as is the fine air-slacked coal. But one may
say that it will not make steam as freely. With a proper firebox

there is no trouble on that score. It has been used successfully

for years on many roads, simply to get rid of the smoke, and
because it is cheaper than anthracite ; but these roads have
purchased it in the coal regions and it costs more purchased in

that way than if made as proposed. I give below five tables on
cost of making coke and saving the by-products, one being at the
mines in Pennsylvania, one contemplating burning the gas
on the ground, one piping it to a near-by town and selling it, and
one on taking the coal to where the coke was to be used and sell-

ing the gas there at 30 cents per thousand cubic feet. Tne fourth

table is assumed for a city where good soft coal is delivered on
the tender at $1.25 per ton, and where the coke is of equal value
for locomotive fuel and the amount of coke from the given quan-
tity of coal is to be delivered to the locomotive department at

the same price as coal would cost. Allowing 10 cents per thou-
sand as being the value of the gas for street-car and suburban
work, for gas motor cars, 58} i horse-power hours would be ob-
tained for 10 cents, and on steam motor cars, allowing 334, cubic
feet per horse-power, 30J horse-pewer hours would be obtained
for 10 cents. If we allow 13,333 feet of gas to do the work of
one ton of coal on an ordinary locomotive or an electrical plant,

it would be equivalent to coal at $1.33J a ton ; or, if used on the
gas motor, where only 17 feet of gas are required for one horse-
power, and only 6,800 cubic feet are required to do the work of
one ton of coal on an ordinary locomotive or an electrical plant,

it would be equivalent to coal at 68 cents per ton to accomplish
the same results.

The above figures and facts in regard to the possibilities of

coking and gas production for this kind of work are taken from
actual practice and can be substantiated, and it would seem as if

they were worthy of careful consideration by railroad men who
are contemplating some change to meet electrical competition.

If it be not desired to use coke as fuel on locomotives, then a
ready sale for it can be found in any city in the country for
domestic, foundry and futnace purposes. The price to-day of
crushed coke in the city that I have mentioned as being able to

supply coal at $1 .25 on the locomotive tenders is §4.30, and
anthracite coal for domestic purposes costs from s6.50 to $7 : and
as this city is the largest market in theUniied Slates for pig iron,

it is naturally supposed to be a good distributing point for coke
for furnace and foundry purposes; again, as the smoke question
is one that has given great annoyance, the introduction of large
quantities of coke for domestic purpos-s at a reasonable price
would go a long way toward the solution and problem. For this

reason the writer gives a table of the cost and profits of the opera-
tion of a coking plant at this point, the gas being used and the
coke being sold at present market prices. The writer is informed
by a dealer in coke and coal in another Western city that he sup-
plies the gas company with its coal and takes all the coke and
pays the gas company a large amount of money each year for the
difference in value of the gas-house coke and the market value of

the cjal from which it was manufactured.
Now, we all know that there is no comparison between gas-

house coke and good, clean, crushed coke, made in a coke oven.
Crushed coke is about equal to the average anthracite, and is gen-
erally much freer from sulphur and ash, which make clinkers.

STATEMENTS OF OPERATION'S.

120 OVENS AT MINES.
EXPENSES.

8(0 gross tons coal for for oven coking in 30 hours.
672 gross tons per day. at 55 cents*

Labor per ton coking, at 2 =» cents (541 'ons(
Incidentals and repairs, at 20 cents
72 cons producer coal, at 55 cen is

Producer's labor

J369.68
135.25
108.20
39 60
24 00

General expenses

RECEIPTS.

81.OCO.000
J 61.00

110.00

5,000.000 cubic feet gas, at 20 cents per 1,000

161.000 liquor ounce* ammonia, at 10 cents per 100

20 tons tar, at $7 per ton
511 net tons coke, at $1.20, less freight to Lehigh Valley,

equal say 9i cents per Ion per mile, equal 91.40, equal ii.20,

equal 82 at Connellsville, present price 81.50 1,514.80

Income per day 82.H5.S0
Expenses per day 815.81

Net income per day $196999
a:o

Net income per year of 300 days 8590,997.00

120 OVENS AT MINES. SURPLUS GAS USED ON THE GROUNDS, j B

EXPENSES.

672 tons coal, at 55 cents $369.60

Labor 135.25

Incidentals and repairs 108 20

General expenses, 25 per cent.

RECEIPTS.

2.000,000 feet surplus gas. at 2 cents p-r 1.0»0

161.000 liquor ounces ammonia, at 10 cents p-r 100

20 tons tar. at 87 '-

541 tons coke, at $2.80

(40.00
161.00
140.00

1,514.80

Income per day...
Expenses per day.

Net Income per day.

Net income per year of 300 days

120 OVENS IN LKHIGU V4LLEY.
EXPENSES

672 tons coal, at $2
Labor
Incidentals and repairs
72 tons producer coal, at $2
Producer labor

81.0S9.49
300

$326,847.00

General expenses, same as at mines.

RECEIPTS.

5,000,000 cubic feet gas, at 30 cen ts per 1.000

161,000 liquor ounces ammonia
20 tons tar. at $7 per ton

541 tons coke, at 31.20

$1,314 00
135.25
118.20
144.00
21.00

$1,500.00
161.00
110.00

2.272.20

Income per day...
Expenses per day

.

Net income per day

Net income per year of 300 days

.
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PRODUCT OF 120 OVENS AT A POINT WHERE CO IT. IS WOKTH 8 25, THE COKE
IS TO BE BURNED (IN I.m (IMOTIVES.

EXPENSES.
672 tons coal, at $1.25
Labor
Incidentals and repairs
72 tons producer coal, at $1.25
Producer labor
General expenses, including interest

$81(1.00

135.00
108.00
90.00
24 00
155.00

RECEIPTS.

5.000,000 cubic fe t gas. at 10c. per 1,000

161,0 liquor ounces ammonia, at 10 cents per 100.
20 t ons tar. at 87 per ton
541 tons coke, at $1.25

$500.00
161.00
140.00
676.25

$1,577.25
Net income per day $225 '_'.">

Net income per year of 30J days 67,575.00

PRODUCT OF 120 OVENS AT A PCINT WHERE COKE IS WORTH $4.30 PER
TON AND COAL 13 WORTH $1.25.

EXPENSES.
672 tons coal, at $1.25 $810.00
Labor, 25c. per ton of coke 135.00
Incidentals and repairs 108. UO
72 tone producer coal at $1.25 90.00
Producer labor 24.00
General expenses, including interest 155.00

RECEIPTS.

5.00O.0O0 cubic feet gas at 10 cents per 1,000 .

A mmonla. 161.000
Tar, 20 tons at $7
511 ions coke, at $4.30

$1,352.00

$500.00
161.00
140.00

2,326.30

Income p^rday $1,775.30
Income per year of 300 days $532,590.00

Thermal Tests for Wheels.

Attention was called in our issue of June, 1896, to the fact that

tlje Pennsylvania Railroad from investigations of the subject of

failures of cast-iron wheels had instituted a thermal test, and the

correctness of the idea is demonstrated by further pursuit of the

subject. It might have been expected that such a radical departure

in specifications for wheels as the requirement of thermal tests

would cause considerable discussion before the Master Car Build-

ers' Association, but the plan seems to be a needed improvement
and was accepted as such. Mr. G. L. Potter stated the value of

thermal tests in one of the noon-hour discussions as follows

:

" During recent years the competition in railroad business has

resulted in a marked increase in the speed and size of trains and
in the size and carrying capacity of the cars. These new condi-

tions developed weaknesses in some parts of the equipment and
made it necessary todevise means that would reduce the failures

of the important parts to the minimum.
"One more or less serious cause of wrecks is due to the breakage

of wheels. In some cases the failures are due to want of proper

inspection, whereby wheels which are worn through the chill, or

have seams in the tread or other defects, are allowed to remain in

service longer than they should. There is, however, one cause of

breakage of wheels that the most careful inspection cannot pre-

vent, namely, that due to the expansion of the tread caused by

long and severe application of the brakes, frequently necessary on
loDg, steep grades or in controlling heavy fast trains with a few
air-brake cars, resulting in the tread becoming very hot, causing it

to expand, thereby introducing strains in the wheel which it can-

not resist.

" In considering the subject with a view to overcoming failures

from this cause it was thought that the introduction of specifica-

tions requiring representative wheels to stand a test which would

bring upon them the same strains that are produced by severe

brake application, would result in producing wheels that would be

safe to use under the most trying conditions. Such specifications,

which are similar to those recommended by the committee ap-

pointed to report to this convention on 'Specifications and Guar-

antees for Cast-iron Wheels," have been in use for a year or more,

with very satifactory results. The manufacturers experienced

some difficulty at first in meeting the requirements of the specifi-

cations, but soon found that by the use of the proper metals and
care in annealing, the difficulties could be readily overcome.
" The carrying capacity of freight cars having increased in a

much greater ratio than the weight, and as the braking power that

can be used on such cars is limited by the light weight of same, and
with the greater speeds of to-day, the wheels receive much more
severe punishment from the brakes than formerly, and as the

amount of double tracks is constantly being extended, making it

still more necessary to take additional precautions to prevent

wrecks on account of the possibility of trains on the other track

being wrecked also, wheels furnished under specifications requir-
ing such thermal test as is now in use and as proposed by the com-
mittee to report on wheel specification will surely be safer to use
than those furnished under no specifications or specifications re-
quiring only a drop test, which subjects the wheel to shocks that it

seldom, if ever, receives in service. It has been advanced that it is

possible to make wheels that would meet the termal test, but that
owing to the nature of the metal used (it being too soft or having
other properties that would prevent it chilling properly) would not
necessarily give good service in so far as wear is concerned, but this
can be provided against by requiring the maker to guarantee the
wheels to give a proper time or mileage service."

Henry B. Stone.

The death of Henry B. Stone, formerly Vice-President of the
Chicago, Burlington & Quincy Railroad, which resulted from an
accident at Nonquitt, Mass.,.July 5, removed one of the men of whom
any country might be justly proud. He was but 45 years old, and
bis life was so full of promise that had he lived a few years longer,

he would, without doubt, have made his name still more favorably
and widely known. A friend who was close to him for 19 years
says that he had come to regard him more End more as a man of

exceptional ability. He was energetic, courageous, ambitious and
industrious, and, withal, his was an uncommon integrity; in short,

he was a type of the very highest standard of American citizenship.

His railroad work, wherein his ability as an organizer and executive
were brought out, was, perhaps, his greatest success, although he
showed the same keenness and command of difficult situations in

his later undertakings. His remarkable ability as an executive
was seen in the conduct of the great C, B. & Q. strikes

of 1888 when he was General Manager of that road. There
are differences of opinion as to the wisdom of the policy which
was then followed by him, but there can be no doubt of the fact

that he put the wishes of his superiors into effect and In so doiug
he made use in a masterly way of every factor which could be

employed to carry out the purpose in hand. It must be conceded
that there are few positions as trying as washis at that time, and the

fact that in the past nine years railroad strikes have been so few in

number must in a large part be credited to bim. It is significant

that one of the men who stood under him at that time now says:
" We always felt very sure that what Mr. Stone said and did would
be right." He was conscientious and bad the respect and confi-

dence of his staff in all that trouble. His death cast a gloom over

the employees of that road, though he had not been connected
with it for seven years. The American Railway Association owes
much cf its present successful standing to Mr. Stone and his assist-

ance in carrying through the project of the World's Fair in

Chicago contributed materially to the ultimate success of that

undertaking. He was highly honored by the Commercial Club of

Chicago, in being sought among many broad-minded, progressive,

successful men as its President, but declined.

Mr. Stone was educated for the bar at Harvard University, but

owing to a tendency toward deafness, which was afterward over

come, he gave up that profession and took a course in mechanical

engineering at the Massachusetts Institute of Technology. After

graduation he became connected with an ordnance concern in Bos-

ton, and, while successful in that line, he found that the field was not

in every way suited to his ambition, and in 1878 he resigned a posi-

tion which was lucrative in order to take a position as journeyman
machinist in the mechanical department of the C, B. & Q. Rail-

road, at Aurora. He was soon promoted to the position of gang
foreu.an and always took great interest in an engine that was
built under bis supervision. After that he was employed by Mr.

Challender, then Superintendent of Motive Power, on the special

duty of investigating devices and methods that were being looked

into and tested on the engines. His next promotion was to the

Dosition of Division Master Mechanic at Aurora. When Mr. Chal-

lender resigned Mr. Stone succeeded him as Superintendent of Mo-

tive Power Jan. 1, 1880, and was made General Superintendent in

the fall of 1881. Subsequently he was made Assistant General Man-

ager, and May 1, 1385, General Manager. Nov. 1, 1888, Mr. Stone

was appointed Vice-President, and in 1S90 he resigned to take the

Presidency of the Chicago and United Telephone companies. Mr.

Stone was a rare man, and of his life the chief lesson for young men
appears to be the value of preparation by education and continuous

study, coupled with indomitable perseverance and energy in fulfill-

ing the trusts which were reposed in him. His selection of subor-

dinates was wise, and his treatment of them was such as to bring

out all their best capabilities, and these are now among his greatest

admirers and shicerest mourners.
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The suggestions with regard to the use of gas made by Mr.
Strong in this issue in discussing the subject of " Electricity

Under Steam Railway Conditions " are interesting, and in this

connection attention is also calk d to the paragraph under the
caption " The Future of Fuel Gas," which we reprint from a re-

cent issue of the Engineering and Milling Journal. The utilization

of the great wastes from coke ovens is a most praiseworthy field

for the exercise of engineering thought and talent. Not the least

important of the effects of the introduction of electricity into

engineering operations is that other methods of producing power
are likely to reach a higher degree of development on account of

what is practically a rivalry between the different methods.

In view of the great advantages offered by uniformity or

standardizing in the construction of machinery, it is unfortunate
that so little attention has been paid to this matter in the designs

of the machinery for the ships of the United States Navy. If too

much stress were laid upon standards, progress and improvement
might be sacrificed; but there is no reason why uniformity can-

not be carried out on a number of ships or torpodo boats which
are built at about the same time. The new navy is to a great

extent experimental and this appears to offer an additional rea-

son why new designs should be tried in such a way as to bring

out the results of several applications of the same thing. Evi-

dently an attempt was made to carry out this idea in ships Nos. 5

and 6, and also in Nos. 7, 8 and 9, but it was done only partially,

and all five of these ships might as well have been from the same

designs.

It would be expensive to go deeply into interchangeability,

yet the convenience of being able to carry extra parts of

machinery is so great, and the saving of delay in making

repairs might under certain circumstances be so important

that the plan is worthy of careful consideration. The in-

terchangeable feature of the three-throw crank shafts of the

battleship Iowa is a valuable one. The cranked portion of

the shaft is made in three sections, which are so nearly duplicates

of each other as to permit of carrying a spare section on the ship,

that will fit in place of any section in case of accident. There

appears to be no reason why this idea cannot lie developed so that

a spare shaft would fit in any of a half-dozen or ru' re ships or tor-

pedo vessels. The latter vessels, by the way. are specially liable to

suffer breakdowns on account of the high speed of their machinery.

English travelers pay a good price for their privacy in railroad

trains and the increasing frequency of outrages in compartment

cars has at last brought the matter to the point of investigation

by a " Department Committee." Proper means for communica-

tion between compartments and between cars are needed and the

easiest way out of the difficulty would appear to be the provision

of the equivalent of the methods which have found such favor in

this country. If privacy must be had why not build compart-

ment cars with corridors and vestibules? From an American

standpoint the English roads can hardly introduce a greater im-

provement than this in their methods of car construction. The

wonder is that it was not generally adopted long ago.

The list of horrible accidents which have occurred through the

lack of protection of drawbridges over which electric street car8

are operated has been lengthened by the running of a car off a

bridge abutment at Bay City, Mich., July 7. The dead number

eight, and the accident was apparently due to the total lack of

signal protection to the bridge. It is stated that the car was racing

with a steam train, which makes the case so much the worse,

justifying the suggestion that that the first principles of railroad-

ing should be applied to street car operation. The public knows

all about these disasters and that no action compelling railways

in the streets to provide proper protection to such points

is most unaccountable. Drawbridges constitute the most

dangerous' element in railroading, and even when properly sig-

naled are bad enough, but to leave them absolutely without

safeguards must be characterized as criminal before the moral

law. The steam railroads are not wholly out of reach of a corre-

sponding charge. Only a few weeks ago a part of a suburban

train on one of the leading Western roads ran into a river

through an open draw—the only protection provided being

an antiquated signboard with the outline of a fish, the

position of which is intended to indicate whether or not a pass-

ing train will take a dive into the river. This bridge happens

to be a difficult one to provide with signals, but the celerity with

which the work will be accomplished after a serious aocident

occurs there will doubtless prove that, it can be signaled. It is

to be hoped that such a case will not arise, and that precautions

will be taken to prevent it. This road has given a great deal of

attention to its signaling, but the one place left out may be

chosen as the scene of disaster.

Economical use of lubricating oil on locomotivps is important

to railroads, justifying the attention given to the subject, and one

of the railroad clubs has just discussed it in the hope of as-

certaining a proper mileage to allow per pint of oil. Any means

bv which the cost of operation may be reduced is of course im-

portant, but this seems to be an item, like the prices paid for

piecework, which should not be subject to comparisons aTiong

different roads unless they are all working under the same con-

ditions. Nowadays little weight is placed upon comparative

records of repairs or fuel when based upon the locomotive mile,
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because the work done is not given consideration, and the same

should hold true of other factors of expense which are affected

by the amount of work done. Comparisons of oil consumption

made upon the same road year by year, and based upon tonnage

and distance, would appear to be of real value, and such figures

might be advantageously compared in a general way with those

from other neighboring roads. It does not, however, seem

at all necessary that the results obtained by men on

road A should be compared with those on road B in

order to enlist interest in the subject of economy in

the use of oil, and it is probable that the men themselves would

place more confidence in comparisons which they could see and

understand to be correct and fair. It would, perhaps, be a good

plan to enlist the interest of locomotive men in the economy of

repairs based upon the ton-mileage made by their engiLes, and to

let the oil records come into the rating of the men in regard to

the cost of keeping up the equipment. If this is not done in

some way a danger exists in the tendency to save oil without

due regard to imperfect lubrication. A cut cylinder would cost

more for repairs and loss of time of the engine than would be

balanced by the saving of a great deal of oil. The cost of repairs

will receive increasing attention during the next few years, and

it seems logical to suggest the relation between wear and lubrica-

tion as having an important bearing upon the cost of mainte-

nance based on ton mileage.

The use of higher pressure in marine practice is attracting

greater attention to nickel steel as a material for boiler construc-

tion and the United States Navy experiments are not the only

ones devoted to the investigation of the merits of this alloy for

boiler work. English engineers have taken the subject up with

vigor and with promising results. The water tube boiler has not

yet made much progress in marine work outside of naval vessels

and there are good reasons for believing that the cylindrical type

will continue in favor in merchant ships and in stationary prac

tice. The limit of pressure in cylindrical boilers is fixed by the

thickness of the shells of the boilers and with the superior

strength of nickel steel the plates can without doubt be made
much thinner than the use of ordinary steel would recpjire. The
boilers for the United States battleships Nbs. 7, 8 and 9 will

carry 180 pounds pressure per square inch and the shell plates

are nearly one and one half inches thick. It is obvious that large

boilers for pressures higher than this must be so heavy as to

render these and higher pressures undesirable and nickel steel

will be welcomed by designers who have these problems to work
out. Mr. Beardmore who recently read a paper upon the subject

of this alloy before the Institution of Naval Architects, points out

an important property which it poseesses, In that it does not

develop cracks as does ordinary steel. The progressive break-

ing of axles, for instance, so often found in those of ordinary

steel, does not seem to occur in nickel steel, and this constitutes

an advantage which would appear to render the material specially

well adapted to railroad work for tires, axles, piston rods and
crank pins. With increased strength, high elastic limit and no
sacrifice of ductility a wide field of usefulness seems to open
before nickel steel and an extended use of it is expected.

Education is a preparation for the work of life and that education

is best which best fits the dupil for meeting the problems which are

to confront him when he has no professor ai hand to advise and
show him how to meet difficulties. Much could be said about
best methods of acquiring the ideal education, and there are as

many ideals as there are friends of education. The knowledge
acquired from books, that absorbed from personal acquaintance
with instructors and that obtained inductively from investigation

are all important, but there is another factor in education which
must not be ignored, that is, the ability to conduct enterprises.

There is much to be had from a school course aside from
the academic advantages, and as Mr. Win. S. Aldrich puts it,

the highest honor man at college is frequently, in fact, usually,

distanced in after life by the all-round man who studies fairly

well, and who, at the same time, knows how to dance, to skate,

to play football and to make himself agreeable to the young

ladies as well as to his fellow-students. Both these men are some-

times surpassed by the man who has never had a college educa-

tion, for the latter, it his efforts at self-education, never finds a

stopping place, while the college man is apt to think himself edu

cated when he receives his diploma. The advantage is with the

college man, however, for he is like the man who has taken time

to grind his axe before going to the woods, while the other is like

the man who starts with a dull axe, and who is lucky, indeed, if

he finds time to sharpen it, though he may have cut many trees

before the other gets started.

LONG LOCOMOTIVE EDNB.

There is a marked contrast between English and American

methods of operating heavy express passenger service in the

length of the continuous runs, those of England often reaching

150 miles, whereas in this country thereare comparatively few

continuous runs of over 60 miles. There were in England last

year 55 regular continuous runs of 100 miles or over. The long

runs are desirable in many respects, and yet for good reasons we

shall probably be obliged to be contented with shorter ones in

this country for many years. The lengthening of locomotive

runs regardless of the number of stops is, however, a very differ-

ent matter, and it is possible to extend them to limits which are

set by the shortcomings of the fuel used. More attention is now

given to this subject than ever before, and as a result we have

one locomotive run of 495 miles per day on the Chicago, Bur-

lington & Quincy which consists of doubling a distance of 242.5,

and is doubtless in excess of any daily mileage elsewhere.

The reasons for seeking to increase the length of runs are

simple. It is advisable for mechanical reasons to keep the boilers

in service as constantly as possible, and it is important from a

commercial standpoint to get the mileage service from locomo-

tives in a short space of time so as to require only the minimum

of investment in equipment. There is a saving to be had from

reducing the number of times that the fires are dumped and

the number of points at which round-house and terminal

forces must be maintained, and the longer the runs the less will

be the loss of time by trains in changing engines. The principles

which are carried out in marine practice, in which machinery is

kept working as continuously as possible, seem to apply equally

well in locomotive work, and the reasons are easj to understand.

Machinery needs no rest, and if idle longer than time sufficient

to properly care for it, a waste occurs.

The discussion of the length of locomotive runs is also product-

ive of good in calling attention to matters with which the actual

operation of the engines has nothing to do, such as the unneces-

sary switching of trains and the changing of cabooses in the case

of freight trains, this having been found to be an item of more

importance than was realized. It is, perhaps, true that more

credit for economical improvement is given to increased length

of runs than properly belongs to it, because of the fact that several

leaks have been concealed under the changing of engines. It was

thought necessary to change engines frequently, aud advantage

was taken of the stops thus caused in order to do a lot of odd jobs

with the trains, such as switching, iceing and watering the cars.

The elimination of the changes at various points frequently carries

other important advantages in its wake and the result is a d< c ded

saving, as it is the sum of direct and incidental improvements.

It is necessary to be temperate in estimating the value of any

such improvement, exaggeration of which is likely to mislead, and

a very excellent opportunity is offered, by the suggestion of a

change in practice, to look over previous practice to see that all the

available good results have been squeezed out of the old before

adopting the new. Many of the incidental advantages attending

long runs ought to be enjoyed any way, even if the longer runs were

not made a consideration. It is stated, for Instance, that great

savings may be made by reducing the number of yard masters,

switch engineers, train despatchers and other similar employees,

owing to the reduction of the number of looomotive terminals.

The system is wrong if the changed locomotive runs leads to any

such reduction. It is held by a contemporary that an improve-

ment of about 25 per cent, may be expected from the institution
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of longruns. This is believed to be unreasonably high. ThesavinS

in coal may be a ni^asuraMe item, and it may not because of the

difficulty intro Ju:ed by the dirty fires which are incident to long

continued running. Nothing will be saved in the wages of engine

crews unless the previous runs were too short to give the men the

daily allowance of mileage. The actual engine mileage may not

be increased by the change, but it is clearly possible to increase

this factor by turning engines about over short runs. There will,

however, always be a saving in the terminal expenses for such

help as wipers and hostlers. The plan is evidently good and
without doubt will be the means of effecting a great saving, but

an improvement amounting to 25 per cent, is not to be ex-

pected except where something is radically wrong with the old

methods. There are obvious advantages in long runs aside from
the possible increase in mileage, but large mileage is to be sought

for even if special conditions prevent the changing of locomotive

terminals and the extending of runs.

RAILROAD TESTING BUREAUS.

The advisability of establishing testing stations supported by
the railroads was suggested at the recent Master Car Builders '

convention, and that of installing routine and research labora-

tories under the control of the Master Mechanics' Association was
mentioned at the convention of that association. The subject of

railroad testinsr laboratories has been a favorite one with the

associations for nearly twenty-five years, and in 1874 at the Chi-

cago convention of the Master Mechanics' Association, a com-
mittee reported upon a general laboratory scheme, and after a

discussion which now seems amusing, the matter was laid over

until the following year, when it was dropped because a majority

of the members opposed drawing from the funds of the associa-

tion for such a purpose. It was a good thing to drop, because it

embraced a scheme for a traveling laboratory fitted up in a car

for convenience in serving the interests of roads in different parts

of the country. Since that discussion was held so many new
features of railroad engineering practice have appeared that it

seems altogether advisable that the side of the question referring

to a rfsearch laboratory should be revived.

The most successful roads are now nearly all equipped with
laboratories, and that these features of railroad organization have
not been cut off during times of business depression is good
ground for maintaining that they are now accepted as necessary
to business-like management. Many of the small roads cannot
afford to establish and maintain laboratories of their own, and it

was partly in the interest of these that the subject of testing

bureaus was introduced at Old Point Comfort.
Laboratory work is divided into two distinct parts, the routine

work of checking up specifications by ordinary tests and the
pursuit of original research. It would be comparatively easy,
if it is advisable or necessary, for the two associations to

combine in a scheme looking to the establishment of a num-
ber of testing stations in large railroad centers, to which
samples of material could be sent by roads represented, the ex-
pense perhaps to be defrayed by charges for work actually per-
formed for each road. It would seem perfectly natural and logi-

cal to go a step further and establish a general testing station for
the conduct of more elaborate work in the line of research. The
expense of a well-appointed dynamometer car or of a stationary
locomotive testing plant is too much for more than a few of the
strongest roads, and the cost of operating either of these is so
heavy that only one or two roads can see their way clear to un-
dertake exhaustive tests thereon. The fact that the Master Car
Builders' Association has more money in its treasury than it

knows what to do with, and that the other association might
easily be in the same condition financially, is suggestive of a pos-
sible way of providing for the expense of a joint research labo-
ratory, and the railroads should as>ist in such a matter.
The advisability of establishing laboratories for routine work

by these organizations is however open to question. In the first

place, it should be asked whether they are needed. The
large roads are equipped with testing machines, and it is doubt-
ful whether those not having them would furnish enough work

to permit of paying expenses un ler a plan such as has been sug-

gested. While such c incerns as the Pittsburgh Testing Labora-

tory offer satisfactory facilities for testing materials used by the

railroads, it seems unnecessary for the associations to undertake

to equip and operate ordinary laboratories. Good and complete

equipment should be emoloyed, which ought to include chemi-

cal as well as physical apparatus and the necessary attendance

for both. This would be expensive, it would not be needed

by all the roads, and it would seem as if the associations would
put themselves out of their element to undertake the operation of

such plants.

There are no reasonable objections which can be thought of by
the writer to a scheme for founding a general research laboratory

for such work as is now d >ne by the railroads with which the

chairmen of the various committees happen to be connected, and
it would appear to be a m »tt;r upon which joint action of the

two organizations might properly be taken. It is manifestly un-

fair to expect any railroad to volunteer to shoulder the expense

of an elaborate series of tests such, for instance, as are required

in investigatons requiring the use of a stationary testing plant,

especially when the competitors of the road having the plant are

to get equal benefits. While some roads are sufficiently magnani-
mous to offer the use of equipment and men for the benefit of the

associations, this should not be expected. If a committee reports

recommendations with regard to the best arrangements for ex-

haust nozzles and other front end attachments, and a number of

roads try the plan and save some 10 or 20 per cent, or even more
than that in the fuel consumed by locomotives as was done last

year, why should not these roads contribute to the cost of the

tests ?

As already stated, this idea is not by any means new, but it is

more appropriate now than ever before, because with the ad-

vances which have been made in methods of conducting investi-

gations, the expanse has increased and so also, in a corresponding

ratio, have the results of research become more valuable. It was
clearly shown at the last conventions that the most important
reports are those which are based upon service tests and a sugges-

tion of a general thoroughly equipped laboratory better than any
one railroad can afford to establish seems to be a proper one.

Such a laboratory could be placed at the disposal of committees

and would give them opportunities which are not now available.

One of the reports of the last Master Mechanics' convention closes

with the following paragraph, which indicates the opinion of that

committee upon the subject of exhaustive tests:

While the results obtained from these tests are very interesting,

and may be said to be conclusive for a locomotive of the type used
and under the conditions under which the tests were made, your
committee feels that sufficient information has not been secured to

enable them to answer conclusively the question propounded, and
believes that to do so will necessitate making a series of tests wuh
the different types of engines for which the information is desired

under different conditions as to gage of track, degrees of curvature,

etc., and if the association feels that it is desirable to pursue this

investigation further, that it would be advisable to set aside a
sufficient amount of money to defray the expenses of making such
tests, as the expense incident to making such elaborate tests will

be considerable, and it would not be right to expect any railroad

company to make them at its own expense.

NOTES.

The recent extension of the Liverpool Overhead Railway and
the increased size and service of trains have necessitated an en-
largement of the power-station plant, and two additional boilers,

engines and dynamos have been installed.

The next road which will probably consider the use of electric

traction for surburban service is the Boston & Albany, and the
Newton circuit line will present a favorable opportunity for such
a change when the work of grade crossing elimination is com-
pleted.

In discussing the application of electric motors in machine
shops before the American Society of Mechanical Engineers at
the Hartford meeting, Mr. W. B. Smith Whaley said that in two
cotton mills containing the same amount of machinery, one
driven by shafting and the other by electricity, the former re-

quired 530 and the latter 450 horse-power to.drive them.
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A new ship law has been passed by the Russians which makes

it necessary for all trade between all Russian ports of the Bailie

and the Black Sea and the Pacific coast by sea to be carried on in

Russ-iau shi| B, and under the Russian flag. The new law goes

into effect in 1900.

The preliminary trial of the torpedo boat Diipont was made
July 7, at Newport, R. I. Under a steam-pressure cf 22") pounds

on three boilers and with 420 revolutions per minute of the

engines a speed of 30.83 knots was recorded. The official trial is

expected to show much higher speed.

In one of the discussions at the recent meetings of the American
Society of Mechanical Engineers the statement was made by Mr.

A. C. Woodward that it would cost no more to equip a new shop

with electric motors for driving the machinery than it would for

the shafting and accessories usually employed.

The steam yacht Ellide in her second speed trial over a

measured course is reported to have made a mile in one minute

and thirty-eight seconds, which is at the rate of thirty-six and

one-half miles per hour or within a mile and a quarter of the

speed attained by the Turbinia. The Ellide is only 80 feet long,

and the high speed is a result of special designs of hull, boilers

and machinery.

In the annual report of the Southern Pacific Company recently

published are some interesting figures as to the result of creo-

soting lumber. Figures are given of the diminished cost of main-

taining timber trestles since they have been renewed with creo-

soted lumber and ballasted floors. In 1891, when the effect of

these renewals had become apparent, the cost of maintaining the

timber trestles on the Atlantic properties was $1,212 per lineal

foot. This fell to $0,953 in 1893, and in 1896 it had fallen to

$0,346.

Professor Sweet's idea of a good basement floor for a machine

shop, on damp but solid ground, as expressed at the recent meet-

ing of the American Society of Mechanical Engineers, is a layer

or two of thin flat stone, bedded in concrete, and then a thin coat-

ing of concrete, to give the total depth of 6 inches, a eoat of

asphalt to keep out the moisture and a layer of 2-inch plank,

covered by a top flooring of J-inch stuff 5^ inches or less in width,

cut into 4-feet lengths to facilitate repairing, breaking joints with

every course.

Encouraging employees to make efforts to perform their duties

properly undoubtedly pays, and the marked success of premiums

in street railway service in New York is interesting. President

Vreeland, of the Metropolitan Street Railway Company, of the

city mentioned, states that more than 200 men are now receiving

an extra compensation of 25 cents per day because of no com-

plaints having been made against them by officers or patrons of

the company for a year past. The number is stated to be grow-

ing.

Compressed air has been applied to the pumping of water in

England in a new way, recently described in Engineering. The

power is supplied bva gas engine, which drives an air compressor,

the discharge of which is led alternately to two closed vessels.

During the time that the air is being forced into one of them, the

other is being filled with water, which is in turn for-jed out by

changing over the flow of the compressed air. The change is

made automatically. The capacity of the plant, which is at

Haverhill, Suffolk, is 18,000 gallons per hour from the wells into

the settling tanks, and 10,000 gallons per hour into the high-ser-

vice reservoir.

In commenting upon the representative ship sent by the United

States to the recent naval review, in connection with the Dia-

mond Jubilee celebration, The Engineer says: "The Brooklyn

focused the gaze of each observer present. Our engraving,

which is taken at an excellent angle for showing her idiosyn-

cracies, illustrates the appearance of her three huge funnels, and

diminutive fighting towers, also her great freeboard forward, and

the ' tumble-home' of the sides at the waist. The scattered gun
positions stand out boldly ; but their proximity to one another

on the broadside would seem to indicate a possible danger of the

fire of adjoining guns fouling one another. At the same lime it

was felt by many experts that she would be an awkward enemy
to tackle, and that she could give and receive many a hard knock."

In Le Genie Civil, May 1, 1897, J. De Rey Pailhade proposes a

new division of the day on the decimal system. He divides the

day into 100 parts, and each of these into 100 other parts, calling

the unit the ce, and consequently the other divisions decices,

centices millices, dimices, etc. The equivalence to the present

system is shown as follows :

Ice 11 minutee, 21.0 seconds.
10" 2 hours 24 " 00.0
1 centice " 8 6
5 " " 13.2
10 " 1 " 26.4
25 " 3 " 36.0
60 '• 7 " 12.0
lmillice 0.861
1 second 1.157 mlllio s.

1 minute 6LI.444

The Seaboard Air Line is engaged upon a novel and sensible

scheme for promoting the development of agricultural interests

along its lines, which consists of a train carrying an exhibit of

agricultural implements and machinery for the purpose of in-

structing farmers in methods of improving their condition. The
machinery is accompanied by representatives of the manufact-

urers, and considerable attention is given to the matter of good

road construction. The smaller details, such as fruit drying and

dairy operations, are given a good share of attention with a view

of making the country as productive as possible. The party in-

cludes a representative of the Agricultural Department of the

United States, and is under the direction of Mr. John T. Patrick,

Chief Industrial Agent of the Seaboard Air Line, whose office is at

Pine Bluff, N. C.

The rapid transformation of the White Star liner Teutonic into

a cruiser for the recent Diamond Jubilee celebration at Spithead

has attracted wide attention. Thirty hours saw the change com-
pleted under supervision of a British naval officer. The machin-

ists and carpenters of the White Star line were put to work
transforming the Teutonic into an armed cruiser the moment she

arrived at Liverpool on her voyage from New York. Her decks,

where the guns were mounted, were -sheathed with 4-inch teak,

and a lot of stanchions were set up between the spar deck and
the saloon deck to strengthen the latter deck. The rails of the

ship were pierced to give some of the 16 4.7-inch rapid-fire

guns a chance to play. Two of these guns were mounted on the

forecastle head and two on the after turtleback. The others were

placed in various parts of the ship. Eight four-barrelled 1-inch

Nordenfelds were mounted on the saloon deck.

According to the official reportof the Minister of Commerce for

Hungary on the operating roads in that country there were in 1804

18 roads having a total length of 108,157 miles. In 1895 there

were 19 roads operating having a total length of 110,275 miles,

divided into:

Animal traction .'9.776 miles.
Locomotive traction 34,113 "
Electric traction 16,355 "

Equipment: 1894. 1895.
Horses 1,751 1,763
Locomotives 24 24
Cableway engines fixed 2 2
Cars run by electric motor 92 98
Passenger cars .. 542 542
Freight cars 101 101

The Budapest electric roads gave the most satisfactory financial

returns, 13.64 per cent, in 1894 and 7.11 per cent, in 1894 of the

capital invested. The mean earning was 9.15 per cent, in 1895

as against 6.46 in 1894. Four new lines were under construction

in 1894, all electric, of which two were located at Budapest.

The scheme favorably reported upon recently by a special com-
mission to the Dutch government, contemplates the drainage and

reclamation of the land now covered by the Zuider Zee which is

upward of 1,500 square miles in extent. The means proposed to
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accomplish the purpose are simple, and consist in the construc-

tion of a dam or dyke across the middle of the Zee, and ulti-

mately joining the peninsula near the island of Urk, in North

Holland, to Kempen, in Friesland. The completion of this dyke,

which would be about 100 feet wide at the base by 20 feet in

height, would convert the Zuider Zee into a lake, from which the

water would be pumped. The construction of the dyke would

take nine years, while the entire work of reclamation would

occupy a generation. The estimate of the commission is that the

entire work can be executed for the sum of 130 million dollars,

while the value of the land to be recovered is assessed at 185

millions.

Hydraulic forging is continually makiDg friends among steel

and iron workers. Recently President Martin, of the Iron and

Steel Institute (England), commented upon the advantages offered

by the press over the hammer. He said in effect

:

The press greats the material to be forged, especially steel, in

the best possible way, the mass even to the center being worked

and kneaded by it. Recently, at Dowlais, a very disagreeable

reminder was had of what the interior condition of large masses

of iron may be. The shaft of one of the drums at the Bedhnog

Colliery, having a length of 27 feet between the bearings and 1

foot 9 inches in diameter, broke after working 18 years. On
examination the interior showed that the scrap iron from which

it had been built up had practically never been welded in the

center—whether it was due to its not having been properly

heated, or to perhaps too light a hammer having been used in its

forging, could not be determined ; but the portions of the frac-

ture showed that the iron forming the interior of the mass had

never been either properly worked or welded.

Coke is extensively used in German stationary steam plants as

is shown by a paragraph in the Foreign Abstracts of the Institu-

tion of Civil Engineers. According to the report of a Prussian

Royal Commission on Smoke-Consuming Appliances, none of the

systems they examined gave perfect smokeless combustion of

coal. Where smoke is objectionable, coke is used. The coke

consumption on the Prussian railways increased from 24,940 tons

in the year 1844 to 182,000 tons in 1858. The high price and ir-

regular supply of coke led to the use of a mixture of coal and

coke, and consequently, in the years following 1858, the coke

consumption steadily decreased, until, in the official year 1894-5

only 65,250 tons were used on the Prussian railways. Its con-

sumption in stationary boilers has, however, increased rapidly of

recent years; 7,900,000 tons being the total consumption through-

out Germany during 1894, an increase of 11.1 per cent, over that

for the preceding year.

The Philadelphia Fire Underwriters' Association has decided to

grant permission for the use of acetylene gas in liquefied form

under pressure for lighting purposes, provided that the pressure

of gas on the piping in the building to be assured shall at no

time exceed one-quarter pound per square inch, and that the cyl-

inder containing the liquefied gas under pressure and all-pressure

reducing and safety devices be located outside of such building,

and in a separate building well ventilated to the outer air, but of

sufficient strength to protect the apparatus from outside interfer-

ence and from the weather (especially the sun's rays); and that

the supply pipe for the building be provided with a hand valve

just inside of the building assured, so that the gas may be entirely

shut off from such building. It is also provided that the cylinder

containing the liquefied gas under pressure shall be equipped with

a safety valve to protect against both excessive pressure and un-

usual increase of temperature, and that both the pressure-re-

ducing and the safety (mercury) valves shall be provided with

vent pipes opening into the outer air; and that no acetylene gas

or calcium carbide shall be stored on the premises.

—

Journal

Franklin Institute.

Recent occurrences in Europe have brought out very clearly

the growing use of electricity in warfare. According t» TTie

Electrical Engineer naval experts at Kiel have been testing the

practical uses of dragon-shaped airships or balloons, which may
be put on board vessels for use during naval engagements and in

reconnoitering. Some of the balloons rose 5,500 feet, remaining

fastened to the decks of torpedo boats, which were steaming 18

knots an hour, enabling the balloonists to make valuable observa-

tions of the stations of vessels at a great distance. The observa-

tions made were communicated by telegraph or telephone from

the balloons to persons on the decks of the vessels below, enabling

them to change the course of the latter accordingly. At the re-

cent British jubilee naval review the United States man-of-war

Brooklyn received great attention, and Mr. Laird Clowes, the

naval expert, declared that, as proved by the new ship. England

is in the resort to electricity many years behind the United States.

That 6he will remain so is seriously open to question, but credit

for our leadership is welcome and must be ascribed to the patient

and brilliant work of such men as Lieut. B. A. Fiske, who may
be said to be devoting their lives to this subject, in behalf of our

navy.

The sea-going qualities of monitors have often been questioned,

but that the Puritan behaved well on a recent trip from Charles-

ton, S. C, to New York there can be no doubt. Captain Bart-

lett said in his report of the trip :
" By 6 o'clock it was blowing

a fresh norteasterly gale, with a heavy sea, and although the ship

behaved admirably, rolling easily and rising buoyantly. . . .

"As I have already stated, the ship behaved admirably in the

heavy sea off Hatteras. Her roll is not quick, and she recovers

easily and without straining. As was to be expected, while pitch-

ing very little, she takes great quantities of water on board, the

waves dashing violently against the turrets and superstructure

and throwing spray over the pilot-house and bridges. In my
judgment, it would be possible to fight the guns in almost any

weather, though not without taking water through the turret

ports. In moderate weather she would afford a reasonably steady

gun platform, owing to her steadiness and slowness of roll.

. . .
" To-day I inspected the vessel, and notwithstanding the

heavy weather of yesterday, with the exception of slight leaks

around the armor shelf, which were in existence when she went

into commission, and a very slight leak in the executive officers'

state-room at the base of the superstructure, I could find no de-

fects."

No official figures on the consumption of petroleum for fuel

have been published since the statement presented in the columns

of the Shipping and Commercial List on Jan. 17, 1894. Then it

was shown that the Ohio and Indiana oil fields had furnished for

fuel purposes 7,000,000 barrels crude in 1890, a trifle over 9,500,000

in 1891, about 11,000,000 in 1892, and 9,000,000 in 1893. The con-

sumption dropped to 8,000,000 barrels in 1894, and last year the

total sales of fuel were 7,600,000 barrels. Since Jan. 1 the move-

ment of crude for that purpose has continued at about the same

ratio. The decline is owing to reduced production and higher

prices. In 1892, when consumption was at its highest point, and

producers were pushing the use of oil for fuel, the cost of Lima
oil at the wells was 15 cents per barrel, in comparison with Ti

cents as the average last year. The decreased yield of Fennsyl-

vania crude compelled refiners to give more consideration to the

so-called Lima oil. Bv improved processes they brought the Ohio

refined to perfection, and it is now as acceptable for export as any

other grade of petroleum. For that reason much less crude is

used for fuel, and unless production should largely increase, the

volume of business in fuel oil will continue to decrease, so far as

the Ohio and Indiana fields are concerned. A different story

comes from California, where the production last year was 800,-

000 barrels, against 400,000 in 1894, half of which was used for

fuel and the balance refined. Developments are rapidly increas-

ing the oil wealth of that State, and until the oil is otherwise

used great efforts are being made to push it forward aB a fuel.

It is now being used in locomotives with success, this feature

being taken from Russia. The comparatively new fuel is meet-

ing with favcr on the Pacific coast, as it cheapens the cost mate-

rially to many industries.

—

Scientific American.
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Consul Read writes from Tientsin, China, April 17, 1897: "A
few days ago the Imperial Railway opened for traffic another 40

miles of railroad beyond Shan-hai-Kwan, along the Liaotuug

Gulf, in the direction of Kin Chou. The terminus of these 40

miles just opened is at Chung-hou-so, on the Lu Chou Ho. The

total length of the railway from Tientsin to Chung-hou-so is nearly

214 miles. The line from Tientsin to Peking is within a few

miles of Peking and will be opened to the public shortly. The

Tientsin-Peking extension will add another 80 miles to the present

314 miles in operation. Mr. Kinder informed me that the survey

of the Peking-Paoting-fu extension had been completed, and that

the throwing up of embankments would soon be begun. This

Peking-Paoting-fu extension will add another 80 miles to the sys-

tem."

The refuse destructor plant at Shoreditch, England, was

opened June 28, by Lord Kelvin. The works were established

by the municipality and are designed to destroy the local

refuse, generate electric light, and supply hot water to the public

baths and laundries. Carts will convey the street, trade and

household refuse to the works, where motor cars and electric

hoists will distribute it to tipping platforms. Hence it will be

shot by the aid of mechanical feeders into a dozen cells of the

destructor. A forced draught is provided by motor-driven fans,

some of which will exhaust an adjacent sewer and blow the gases

therefrom into the furnace to help feed the flame. Steam
generators and boilers will be used to drive the engines and

dynamos and to heat the water to be furnished to the baths and

laundries. It is expected that 20,000 tons of refuse a year, which

has formerly been carried out to sea at great expense, will be

consumed annually in this plant. Lord Kelvin, in opening the

works, described the project as an extremely happy union of

scientific knowledge and mechanical sttill, and said that it

required remarkable courage in its application in this initial

plant.

The water-tube boiler was endorsed in a paper by Rear Admiral

Fitzgerald recently read before the Institution of Naval Archi-

tects. The Bellevile boiler was the type upon which the observa-

tions were based and the experience was obtained on the Power-

fid and Terrible as well as on several smaller vessels. These

boilers possessed marked advantages in point of rapid steam rais-

ing, ability to make large and rapid increases of speed and cor-

respondingly rapid decrease without blowing off at the safety

valves, comparative safety, facility for examination, cleaning

and repairs, and saving of weight. As to the rapidity of steam

raising, the Sharpshooter, a 735-ton gunboat raised steam in 20

minutes from cold water and " fires out"; with the old form of

boilers the time required would have been from two to three

hours. The rapidity of increasing the power enables a large ship

to be started off nearly as quickly as a small torpedo-boat. The
safety from explosion is greater because while one of the boilers

of the Powerful holds a ton of water, each of the boilers of the

Majestic holds 22 tons. The water-tube boiler is rendered

accessible because it may be quickly cooled without injury to

seams and plates. An idea of the saving in weight may be

obtained by comparing the weight of the boilers and uptaker of

the Powerful at 1,164 tons with that required for Scotch boilers,

which, for the same power, would weigh 1,862 tons, a saving of

nearly 40 per cent, for the water-tube boiler. These comments
are from the standpoint of a naval officer who has to fight the

ship.

Fast Run on the New York Central.

A trip made by train No. 51, the Empire State Express, on the

New York Central & Hudson River Railroad, July 16, deserves

to be chronicled among the great achievements in the direction

of fast running. The time for the distance has been surpassed,

but in this case absolutely no preparation was made for extra

fast time and the work was done by the locomotive runner in an
effort to make up lost time and bring his train to its destination

on time. The run was between Syracuse and Buffalo, the train

having been delayed so as to be 23 minutes late at the former

station. Twenty-one minutes were made up in the run of 149

miles and the train was only two minutes late at Buffalo, the

time for the distance, stops and slow downs not deducted, being

143 minutes or an average speed of 62.6 miles per hour.

The train consisted of a cafe car, two coaches aud a drawing-

room car weighing together 374,000 pounds not including passen-

gers and luggage, The engine was No. 903, built in 1892 by the

Schenectady Locomotive Works to designs and specifications by

Mr. Win. Buchanan, Superintendent of Motive Power and Roll-

ing Stock of the road. The engine is of the eight-wheel type,

burning bitumiuous coal. The cylinders are 19 by 24 inches, tne

drivers are 78 inches in diameter, and the weights are as follows :

On drivers, 81,400 pounds; on truck, 44,750 pounds: total, 126.150

pounds. The total weight of the engine and tender in working

order is 200,000 pounds.

It will be interesting to compare this performance, which was

not prepared for, with some for which every facility was given

for fast work. The highest average speeds for runs of more than

100 miles in the record-breaking trip on the Lake Shore & Mich-

igan Southern in 1895 were 64.25 miles per hour for the Air Line

division of 133.4 miles and 62.18 miles per hour for the Toledo

division of 107.8 miles, but the recent New York Central run is

not reckoned by the time while running only, because of necessity

the speed must be taken from the start to the finish without de-

ducting lost time, for the simple reason that there were no timers

present and no one knows accurately the exact amount of time

which was lost. This run was made in the ordinary course of

business and it appears to be a case admirably confirming the be-

lief that marked improvements are being made in the facilities

for every-day fast long-distance travel. Encouragement should

be offered to roads upon which the men handling the trains take

such interest in punctuality.

Some Great Liners,

Apropos of the gigantic Atlantic liner which is under construc-

tion for Messrs. Ismay, Imrie & Company, of the White Star Line,

at the Queen's Island yard of Messrs. Harland & Wolff, Belfast, it

may not be out of place to give a few particulars in regard to the

two rivals of the Oceanic, which have been building during the

past twelve months at the Vulcan Shipyard, Stettin, and at Herr

Schichau's, Dantzic, for the North German Lloyd Company, but

which are now quite eclipsed by the Irish boat. We have added to

our tabular statement of dimensions, etc., a few figures descriptive

of the characteristics of the Great Eastern, and embodied the

whole in a comparative form, which indicates very plainly that the

old Leviathan—as she was named at first—has yet to be beaten in

point of displacement or actual size.

The beam of the Oceanic we have estimated by taking a similar

proportion of the length to that which is found in the most recent

liners built for the White Star Line. The draught is an arbitrary

factor, and has been fixed by us, for the sake of comparing her

with the German twin vessels, at 26 feet. The draught of the Great

Eastern was ordinarily, we believe, about 2 feet more. The various

features are as follows: „
N. G. Lloyd's Great

Liners. Oceanic. Eastern

Length between perpendiculars 62.5 feet 680 feet 680 feet

Length over all 645 -
7M

-
697

Beam 66 72 (?)
J3

Draught 26
_

26
_

28 u

Di°apiaceme
e
ot "

'

' """^".'""l" 20,500 tons 21.319 tonsffl 32.160 tons

IXS 13.70" - '7.000 - 22.000 "

Horse-power, indicated 30.000 •• 15,000" 2.700 nom.
£ ,1 23 knots 27kuots 12 knots

Numh'er of propellers.... .......... J 3,. 1 & padla.

Co-efficient of hneness, estimated.. .t>7 .oi (f> .11

The co efficient of fineness of the Oceanic we have estimated as

probably about 67, for although her speed is to be far higher than

that of the German vessels, as a rule co-efficients are rather more

bluff in British vessels than in foreigners. It will be noticed that

the ratio of beam to length in the Great Eastern was far higher

than that maintained in modern liners, being ft instead of %. The

reason of this was because an agitation set in about the year 1854

against the knife-like lines which were becoming characteristic of

our ships at that time. It was not unusual then to find vessels

proposed with a proportion of beam to length as 1 to 12 ! It is

somewhat singular to find that our shipbuilders are again approach-

ing the ratio of 1 to 10. So far as we know, however, no modern

liner has hitherto gone beyond this limit.- The Engineer.
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Books Received.

Minutes of Convention of Employees of the Bridge and
Building Department. Chicago, Milwaukee & St. Paul
Railway. 134 pp., paper, standard size (6 by 9 inches). Chicago,
1897.

This pamphlet records the proceedings of the meeting of a tech-

nical organization formed among the assistant engineers, bridge
inspectors, district and chief carpenters of the Bridge and Building
Department of the Chicago, Milwaukee & St. Paul Railway. This
organization was started several years ago for the purpose of en-

abling the members of the bridge and building staff of the road to

study and discuss questions relating to their work. The subjects
are presented in the form of brief papers, which are discussed by
the members. Among these the following subjects indicate the
character of the work done. "Economy," by Onward Bates, Chief
of the Department; "Co-operation Among Department Subdi-
visions," by G. W. Smith; "Water Supply for Locomotive Use at
Stations, " by H. A. Schumacher; 'Construction of Buildings," by
J. U Xettenstrom; "Waterways," by A. G. Baker; "Material of
Construction," by W. A.Rogers; "Life of Wooden Bridges," by E. S.

Meloy; "Method of Erecting Iron Bridges," by E. Greenwald; "Our
Iron Bridges," by A. Reichman; "Notes on Masonry Construction
in 1896." by W. A. Rogers, and "Office Work," by W. W. Christie.
These subjects are presented by the men who have charge of the
various departments represented, and while the treatment is in-

tended to benefit those upon that road, there is much to be learned
from the paper by an outsider. The most commendable feature of
the publication is the fact that it is a result of the liberality of the
management of the road and of the head of the department in pro-
viding admirable means for encouraging and instructing the men
in charge of the bridge work. There has been no bridge accident
upon this railway system in seventeen years, which is a record to
be proud of.

Tables for Earthwork Computation. By C. F. Allen, M. Am.
Soc. C. E., 'Associate Professor of Railroad Engineering, Massa-
chusetts Institute of Technologv. Cloth; 6 by 9^ inches; pp. 38.New York: D. Van Xostrand Company. §1.50.

The tables presented in this book were compiled for the use of
railroad engineers in the computation of earthwork, the operations
being exceedingly laborious and unsatisfactory without diagrams
or tables. The table form is much more convenient than diagrams
for field use on account of the compactness of the figures and the
superior accuracy of the results. Table I. is adapted for rapid
computation for sections of any base or slope, and for irregular and
regular sections. Results are readily obtained by the use of Table
II. that are correct by the " Prismoidal Formula." In Table III.
provision is made for very rapidly taking out quantities for level
sections when the center heights alone are given; in making pre-
liminary estimates there is need for such a table, and a limited
number of the most common bases and slopes are provided for.
The preface states that great care bas been taken to make the
tables strictly accurate, and that no errors are known to exist.
The author requests that any errors found shall be brought to his
attention. The letterpress, binding and arrangement of the work
are good, and the type in the tables is well selected.

Transactions of the Association of Civil Engineers of
Cornell University. Vol. V., 1896-1897. Containing addresses
by non-resident lecturers, miscellaneous papers, constitution and
list of members of the association. Ithaca, N. Y., June, 1897.

The most noteworthy of its lectures is that which was deliv-
ered before before the College of Civil Engineering by Mr. Charles
Hansel, M. Am. Soc. C. E., entitled "Progress in Signal Engineer-
ing." The address fulfills the promise indicated in the name and :s

the best of recent discourses upon the subject. The illustrations
present a number of important improvements in signaling appara-
tus.

Yocabulaire Technique des Chemins de Fer. By Lucien Ser-
raillier. 222 pages. Published bv Whittaker & Company, 2
White Hart street, London, and The Macmillan Company, 66
Fifth avenue, New York, 1897. Price. $3.

This is a railway technical vocabulary with French, English and
American terms, and at its close are 22 tables for the convenient
conversion of the terms of money, measures, weights and tempera-
tures used in the countres mentioned. The book fills a long-felt
want, and it is one that many engineers and railroadmen have
needed because of the great difficulty found in obtaining transla-
tions of technical terms and expressions contained in engineering
literature. It will be a Godsend to translators, and it should be
found upon the shelves of every engineer wl o pretends to keep up
with foreign practice, The fact that tbe business of railroading is

comparatively modern, and that words have been coined to fit the

needs, and that this has been done independently by the various

countries has caused the confusion of terms which renders it diffi-

cult to understand engineers who write in other languages. Tbe
author in his preface suggests the need of international nomencla-
ture which shall give the technical equivalents of these terms in

each language, and thus save the time and labor often involved in

looking up special text-books for many terms which may occur in

foreign literature or in the course of the annually increasing busi-

ness dealings between home and foreign railroads. He expresses the

hope that some understanding will.be ultimately arrived at by which
a process, operation or appliance shall be known by one name only in

each language, so as to avoid the confusion and uncertainty which
often arise when various expressions, denoting the same object,

are adopted by different railroads in the same country. The
general employment of the fundimental ideas embodied in the Car
Builder's.Dictionary is needed, only it should not be confined to any
one brand of the railroad subject. The author has been mindful of

this idea in compiling this vocabulary confining himself to French,

English and American terms. He has used anumber of authorities,

of which a list is given at the close of the work. Among them are

well known boots such as Railway Car Construction, by Vost, and
the Car Builders' Dictionary.

A novel method of classification was followed, in which the

terms are grouped according to the subject matter. This was pre-

ferred to the alphabetical arrangement, because of the convenience
obtained by placing the constituent parts of an appliance under
the head of the appliance itself, and synonymous terms are

bracketed together, thus avoiding what is often a vague or ambig-
uous translation when terms are arranged alphabetically. This

method of grouping also reduces the size of the book by dispensing
with one of its two sections of a bilingual dictionary. Mr. Serrail-

lier invites suggestions and criticisms on the work, with a view of

improving future editions, and it is hoped that he will be en-

couraged to continue the labor which has been so well begun.
The book is divided into seven sections, viz : "Class of Railroad,'

"Administration," "Traffic," "Way and Works," "Locomotives and
Rolling Stock," general subjects and tables of British and metric

measures. The words in each section are grouped according to

subjects and sub-subject. For example, "Culvert" is placed under
"Masonry and Brick Work," and under the general heading of

"Way and Works." As far as possible the parts of any appliance

appear immediately under the name of the appliance. The whole
book is arranged in double columns with the French at the left, the

English and the American terms beingat tbe right of the page. The
American terms are distinguished from the English by asterisks,

and where terms are common to both countries these are omitted.

For example, our "Pedestal " is called "Axle Guard" in England.
The word "Pedestal" is marked with an asterisk, and a foot-note is

added explaining that this part is called a "Horn Plate" in Eng-
land, when it refers to locomotives, and "Axle Guard" when it

refers to cars.

The arrangement of the terms which was employed may permit
consolidating the work, but it would seem possible to facilitate

finding the desired terms if an alphabetical order had been fol-

lowed. The letterpress and binding are excellent, the size of the

book (5 by 1\{ inehes) is convenient and the work throughout is

well gotten up. The book is dedicated to John Clarke Hawkshaw,
member of the council of the Institution of Civil Engineers.

Block Signal Operation. A Practical Manual by William L.
Derr, Superintendent Delaware Division of the Eiie Railroad.
D. Van Nostrand Company, New York. Cloth, *1.50.

The author gives general descriptions of the different systems of

block signaling, discusses the general principles of blocking and
the apparatus employed, gives diagrams of blocks and rules for the
government of the various systems. An idea of the work may be
obtained from the classification of subjects as follows: General
principles, block signals, signal lamps, block towers, signal bells,

block records, train orders at block stations, blocking at junctions
and crossings, manual blocking, controlled manual blocking, auto-
matic blocking, and machine blocking. The only original matter
presented in"AMethodof Single-Track Blocking" described in

connection with manual blocking. This system embodies features

to insure the holding at the proper passing sidings of trains to be

met by opposing trains. The purpose of the book is to present the

latest American and European practice in block signal operation.

Under the beading of Automatic Blocking, the author gives brief

descriptions of tbe Union and the Hall systems with rules which
are in use on the Pennsylvania, Lake Shore and Illinois Central

Railroads. Tbe book is a valuable one for signal engineers by
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whom it whom it will be found convenient for reference. It will

also be found useful by those who are studying the subject of sig-

naling. It is well printed and bound, and the diagrams while
small are clear. It is furnished with an index.

Professional Papers of the Corps of Royal Engineers. Vol.
XXII., 1896.

This book has been received from the Secretary of the Royal En-
gineers' Institute, Chatham, England. It contains the following

papers: Combined Naval and Military Expeditions, by Vice-

Admiral P. H. Colcomb; The Defence of Plevna, by W. V. Herbert;

Flat-Bottomed Boats, by Lieut. W. A. Watts-Jones; Notes on
Suspension Bridges on the Road from Hushmir to Gilgit. by Capt.

J. E. Capper; The Forces Made Use of in War and Their Proper
Application, by Maj. C. B. Mayne; On Bridging Operations with
the Chitrai Relief Foree, Official Reports; Notes on Indents for

Pipes and other Stores for Water-Works, by Maj. C. D. Courtney.

American Journal of Mathematics. Vol. XIX., Number 3.

July, 1897.

Catalogue of the University of Virginia, Charlottesville, Va.,

catalogue for 1896-1897, and announcements for 1897- 1898.

Catalogue of Knoxsville College, Knoxville, Tenn., 1896-1897.

McGill University, Montreal. Announcement of the Faculty of

Applied Science for the Session of 1897-1898.

Trade Catalogues.

[In 1894 the Master Car-Builders' Association, for convenience in the
filing and preservation of pamphlets, catalogues, specifications, etc.,
adopted a number of standard sizes. These are given here in order that
the size of the publications of this kind, which are noticed under this
head, may be compared with the standards, and it may be known whether
they conform thereto.

It seems very desirable that all trade catalogues published should con-
form to tlie standard sizes adopted by the Master Car-Builders' Association,
and therefore in noticing catalogues hereafter it will be stated in brackets
whether they are or are not of one of the standard sizes.]

Westinghouse Steam Engines.
This is an attractive 44-page pamphlet describing and illustrat-

the " Standard " and "Junior" types of Westinghouse engines.

The methods of testing the engines are explained and statements

as to their economy in operation are given. Among the illustra-

tions are a number showing power stations equipped with these

engines.

Switches and Frogs. Catalogue of the Ramapo Iron Works of
Hilburn, Rockland County, New York. 28 pages, illustrated.
(Not standard size.)

This catalogue illustrates and describes the product of the

switch and frog department of these works and the high class of

the appliances is well known. The parts of track equipment
shown are well tried and have been found satisfactory, though
work will be executed to special designs which may be sub-

mitted. Separate catalogues of switch stands, cars or brake shoes

are also furnished on application. This pamphlet shows plans of

split switches and the stands with tie bars and other attachments
therefor. Frogs-yoked, bolted and spring rails are shown and
considerable space is given to crossings and slip switches. The
latter part of the pamphlet illustrates grouud levers, switch rods

and equipment for stub switches. Diagrams are presented with
directions for ordering switches, frogs and fittings. The letter-

press and engravings are good. The frontispiece is a view of the
works at Hilburn, N. Y.

Catalogue of the Gould Coupler Company. 1897. Standard
size (9 by 12 inches). 76 pages. Bound in leather; illustrated.

This catalogue is enlarged and revised and contains illustrations

and descriptions of the new devices which have been introduced by
this company for the equipment of cars and locomotives for im-

proving the safety and economical maintenance of rolling stock.

This company has recently erected a new steam forge at Depew,
N. Y., giving modern and improved facilities for manufacturing its

specialties. With the malleable iron and forge works at Depew
and the steel works at Anderson Ind., the concern is well equipped
for the manufacture of safety devices and the catalogue gives an
extended view of the various parts of railroad devices produced.
The works themselves are first illustrated and described and the

departments enumerated with a statement of the size of the vari-

ous buildings. The daily capacity of the works in three important
items are as follows: Couplers, 700; vestibules, 20, and platforms,
20. The engravings comprise half-tone reproduction* from photo-

graphs of the works and of special parts of equipment furnished,

such as complete couplers and vestibules, and wax process engrav-
ings of the working drawings of many of the devices. The bind-

ing, paper and letterpress of the catalogue are excellent, the wax
process engravings are good, but some of the half-tone reproduc-

tions are disappointing in view of the otherwise very high charac-

ter of the work.

Compressed Air and the Clayton Air Compressors. Catalogue
of the Clayton Air Compressor Works, Havemeyer Building, New
York. Official catalogue No. 9, standard size (6 by 9 inches),
paper. 106 pp., illustrated.

This catalogue is the most complete work of the kind which we
have received. It contains, in addition to an illustrated descrip-

tion of the features of the Clayton type of air compressor, illustra-

trations and lists of sizes of the standard patterns of compressors,

and a descriptive article upon the widening use of compressed air,

showing the various applications of this power up to date, to-

gether with illustrations and descriptions of compressed air tools

and appliances. It also illustrates and explains the Clayton air

lift pumping system, which is achieving remarkable results in

raising water from wells by means of compressed air. Among the

other features of this catalogue will be found valuable data for

calculating the loss of pressure due to friction in transmitting air

through pipes and the capacity lost by air compressors in operat-

ing at various al' itudes above the sea level. Air receivers, vacuum
pumps, flywheel steam pumps, compresors for carbonic acid gas,

compressors for testing under high pressure, etc., are also de-

scribed. This catalogue is issued for gratuitous distribution and
will be forwarded upon application.

The fisherman's paradise is without doubt on the line of the De-

troit & Mackinac Railway running from Bay City north along the

Lake Huron coast. Its popularity for summer and health resorts

is increasing every year among tourists. East Tawas is the door

or beginning of the trout streams of northern Michigan, and from

here north to Alpena the country is laced with rivers whose waters

are of exceptional purity and well stocked with many kinds of fish,

such as black bass, rainbow trout, pike and pickerel. Some of the

smaller streams are within a short distance from Bay City, and

none of them are so far away from Detroit, that they cannot be

reached in a few hours of travel. The country along the line is easily

accessible to the various streams. A copy of "Do You Fish?" may
be had on application to J. D. Hawks, president of the road, De-

troit, Mich.

When the New York Central's Empire State Express was first

placed in service, one of the chief daily newspapers in London pub-

lished an article on that event, in which it was stated that the

train might possibly run for a few days, but it would be preposter-

ous to suppose that it could be made permanent, as there was "no

roadbed in America on which a train could be run at the speed of

the Empire State Express for any length of time without shaking
the cars all to pieces." After five years of daily evidence that such
a train is entirely practicable, our British cousins are now fully

convinced of this. It is understood that when the Empire State
Express was exhibited in the i ealistic "biograph'^ou the stage of

the Palace Theater in London the audience showed such enthu-
siasm as in one case to call the manager of the theater before the

curtain, which has happened only twice in the history of the
theater. The London Daily Mail characterized the exhibition as

one of the wonders of the age.

"Nobrac" is the title of an attractive standard size |3J£ by 6-inch)
pamphlet published by The Patterson-Sargent Company, of Cleve-
land, O.

Its purpose is to set forth the advantage of "Nobrac" carbon
paints for the purpose of protecting metallic surfaces, and after

giving a statement of the requisites of paints for the purpose
stated, it presents a number of quotations from well-known engi-

neers on the subject of protecting metal. The pamphlet is well
printed and is worthy of preservation.

"1025 Miles in 1047 Minutes."

The remarkable run of the Mayham special train over the Bur-
lington line from Chicago to Denver, Feb. 15, 1897, is described in a

little pamphlet published by the C. B., & Q. R. R. The record is

put in convenient form for filing, and it is worth sending for.

The Adirondack Mountains and How to Reach Them, No. 2

of the "Four Track Series."

This is a 4 by 8-inch folder, which is full of information of a prac-

tical kind. It contains an excellent map of this wonderful region
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on the reverse of which will be found a list of hotels, boarding-

houses, private camps, lakes, etc
,
plainly and correctly located on

the map by marginal references, and which has been carefully cor-

rected to date. The folder will be found an invaluable aid in

arranging a trip to the mountains. It is another good production

whereby Mr. George H. Daniels, General Passenger Agent of the

New York Central, renders it easy to obtain information which
travelers and sportsmen need before starting on a trip through the

Adirondacks.

An advance copy of a little book entitled. Two to Fifteen Dats
Pleasure Tours, has just been received from Mr George H.
Daniels. General Passenger Agent of the N. Y. C. & H. K. R. R.
This is No. 8 of the Four- track Series of 1897.

It contains information about a series of special reduced rate

tours, occupying from 2 to 15 days, arranged for the purpose of

meeting the wishes of all classes of travelers, including trips to the
Thousand Islands, Montreal, Saratoga, Lake George, the Catskill

Mountains, Niagara Falls, Chautauqua, Adirondack Mountains,
Berkshire Hills. Richfield Springs, and many other famous resorts.

Information concerning these trips is given—distances, time, fares,

connections and all other details—with much precision. It con-
tains 12 small route maps, a large colored map of the Adirondack
Mountains, another of the lake region of Central New York, and
several general maps engraved expressly for this work, and is pro-

fusely illustrated with half-tone engravings A copy of the
pamphlet will be sent free, postpaid, to any address in the world, on
receipt of two 2-cent stamps, by George H. Daniels, General Passen-
ger Agent. Grand Central Station. New York.

America's Great Resorts is the title of another of the Four
Irack Series. No. 3. All of the leading resorts, both East and West
are represented in this folder, and the rates and time from New
lorfc. Buffalo and Niagara Falls, given approximately It will be
found an invaluable aid in arranging the details of a summer trip
and will be supplied upon application to Mr. George H. Daniels
General Passenger Ayent of the N. Y. C. & H. R. R.R with four
cents in stamps enclosed.

A standard size (G by 9 inches) pamphlet of 16 pages has been
received from the Pneumatic Engineering Company, of 10U Broad
way, New York. This concern is in position to contract for its sj s-
tem of pumping by compressed air, and to furnish pneumatic
pumps, hoists and air compressors. It is the sole owner of the
patents of Silas W. Tufts, covering a pneumatic system of pumping
which is described in the pamphlet. Air-lift pumping is yet new to
the engineering world, and its rapid introduction is wonderful, con-
stituting a marked recommendation to those who desire to obtain
all of the water that their wells can supplv and who desire to con
centrate their pumping plants. The users of pumps should investi-
gate this system and obtain copies of the pamphlet. The Hal-ey
pneumatic pump is described and the special advantages claimed
for pneumatic pumping are clearly stated.

The Webster Manufacturing Company, whose railroad depart-
ment is represented by Mr. Chas. F. Pierce, has just published a
four-page leaflet illustrating and describing the Webster gas and
gasoline engines for railroad pumping stations and other service
Mr. Pierce's address is 1413 Great Northern Building, Chicago.

"A Waste Product and How It is Utilized" is the title of an
exceedingly handsome and tasteful little pamphlet issued by the
Marsden Company, Drexel Building, Philadelphia, in which corn
pith cellulose is described in an interesting manner and the various
purposes to which it lends itself are outlined.

The Sterlingworth Railway Supply Company has published a new
catalogue of its well-known specialties, which may be had upon
application to the offices of the company in New York and Chicago.

Messrs. John Wiley & Sons, ot 53 East Tenth Street. New York
announce that a new edition of Circular Catalogue V, containing
works on steam engines, boilers, locomotives and steam heating, is
ready and that copies may be had upon request.
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lNTERCHAN<*E BULBS, ^standard size

This four page leaflet has been compiled by the Railroad Car
Journal, giving the changes which were made in the rules at the
recent convention of the association at Old Point Comfort. The
form is convenient for the use of inspectors and others and copies
may.be.had gratis from the publishers.
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Mr. A. J. Mentor has been appointed Master Mechanic of the

Oconee & Western at Dublin, Ga.

Mr. J. Hudson has been appointed Superintendent of the car

shops of the Grand Trunk at Port Huron, Mich.

Mr. H. A. Gillis has resigned the position of Master Mechanic

of the Norfolk & Western Railroad at Roanoke, Va.

Mr. J. Campbell, Master Mechanic of the Lehigh Valley at

Buffalo, has been placed in charge of the car department of the

Buffalo Division.

Mr. M. T. Carson, Superintendent of Machinery of the Mobile

& Ohio Railway, has removed his headquarters from Jackson'

Tenn., to Mobile, Ala.

Mr. Theo. N. Ely, Chief of Motive Power of the Pennsylvania

Railroad system, is the recipient of the honorary degree of Mas-
ter of Arts, which was conferred upon him by Yale University.

Mr. W. S. Hoskins, Chief Clerk in the office of Mr. W. G. Van
Vleck. General Manager of the Atlantic system of the Southern

Pacific Railway, has been appointed General Manager of the

Chattanooga Southern.

Mr. N. Frey, General Foreman of the Burlington & Northern

road at La Crosse, Wis., will, until further notice, have charge of

all men in the locomotive and car departments. Mr. Frey in all

but title succeeds Mr. W. H. Lewis.

Mr. John Dempsey, Master Mechanic of the Central of Georgia

at Macon, Ga., has also been placed in charge of the car depart-

ment at that place, and Mr. S. A. Charpiot, Master Car Builder,

has been transferred to the drafting department at Savannah,

Ga.

Mr. W. C. Squire, formerly of the editorial staff of the Railway

Age, is now in the service of the Atchison, Topeka & Santa Fe
Railroad as Mechanical Engineer to the mechanical department.

Mr. Squire has had a valuable experience in railroad work and

is well equipped for his new position.

Mr. Onward Bates, Engineer and Superintendent of Bridges

and Buildings of the C, M. & St. P. Ry., has recently had the

degree of Civil Engineer conferred upon him by the University

of Wisconsin. This title comes to many before they earn it. It

comes to Mr. Bates after an extensive, successful and honorable

experience.

Mr. Alfred Walter, President of the Delaware, Susquehanna &
Schuylkill, and formerly General Manager of the Erie Division of

the New York, Lake Erie & Western, was on July 13 chosen Pres-

ident of the Lehigh Valley, to succeed Mr. E. P. Wilbur, resigned.

Mr. Walter was General Manager of the Erie from March 1, 1892,

to Dec. 1, 1894; and from Aug. 1, 1889, to March 1, 1892, he was

General Superintendent of the Baltimore & Ohio lines east of the

Ohio River. He was formerly for many years with the Pennsyl-

vania Railroad.

Mr. George Gibbs, who for a number of years has held the po-

sition of Mechanical Engineer of the Chicago, Milwaukee & St.

Paul Railway, has been appointed to succeed the late Mr. David

L. Barnes as Consulting Engineer to the Westinghouse Electric

Company and the Baldwin Locomotive Works. Mr. Gibbs has

been identified with and has originated many improvements in

mechanical and electrical engineering applied to railroads, and

is unquestionably better fitted for the important work to which

he has been called than any other engineer. Mr. Barnes" suc-

cessor could not have been more appropriately selected.

Mr. F. M. Whyte has been appointed Mechanical Engineer of

the Chicago & North Western Railway, his office being at the

West Fortieth street shops in Chicago. At almost the same time

that be received this appointment he was elected Secretary of the

Western Railway Club. Mr. Whyte is qualified to fill both posi-
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tions by a wide and valuable experience in railroad work. He is

a graduate of Cornell University and was formerly in the me-

chanical department of the Baltimore & Ohio Railroad in me-

chanical engineering work. He was afterward associated with

the late David L. Burnes, Consulting Engineer, in Chicago, where

he spent several several years in important designing and test

work. Among the test? were those of the compound locomo-

tives of the Mexican CentralRailway. He assisted Mr. Barnes in

the consulting work for the Alley L Railroad in Chicago, and

after leaving Mr. Barnes he designed the rolling stock for the

Noithwestern L in the same city and for some time has con-

ducted a consulting mechanical engineering businf ss there.

Mr. John E. Davidson, Third Vice-President of the Pennsylvania

Lines West of Pittsburgh, died at Pittsburgh, Pa.. July 11, from

the effects of an operation performed July 8 for appendicitis. He
was born in Allegheny, Pa., in 1838, and after leaving school en-

tered the service of the Pittsburgh, Fort Wayne & Chicago Rail-

way, as clerk. He remained in the accounting department of

that road until he was appointed Auditor of the Indianapolis &
St. Louis, at Indianapolis, Ind. He afterward returned to Pitts-

burgh as Auditor of the Pittsburgh. Cincinnati & St. Louis, and

subsequently was made Assistant Comptroller of that road and the

Pennsylvania Company. He held this position until 1883, when
he was made Treasurer of the same lines, constituting the Pi nn-

sylvania lines west of Pittsburgh. April 23, 1891, he was chosen

Fourth Vice-President, and in September, 1893, Third Vice-

President of the same lines.

Mr. D. W. Caldwell, President of the Lake Shore & Michigan

Southern Railway, died at his residence in Cleveland July 21

after a brief illness which until shortly before his death was
not thought to be serious. Mr. Caldwell was born in Massachu-

setts in 1830 and entered the service of the Pennsylvania Railroad

as a clerk in 1852. He left that place to become a civil engineer

in 1853, and in 1855 was made Superintendent of the Pittsburgh

& Connellsville Railroad. In 1859 he was made Superintendent

of the Central Ohic Railroad, which place he held ten years until

he became General Superintendent of the Columbus, Chicago &
Indiana Central Railway. From 1874 to 1882 he was Gen-
eral Manager of several of the Pennsylvania lines. During the

last year of the period named he held the title of General

Manager of the Pennsylvania Lines West of Pittsburgh. He left

the service of the Pennsylvania company in 1882, to become
Vice-President of the New Ynrk, Chicago & St. Louis, the
" Niekt 1 Plate," and after the reorganization of that property

became the President of the new company in September, 1867.

He held that office until January, 1895. He was elected Presi-

dent of the Lake Shore to succeed the late John Newell in Septem-
ber, 1894. He was also President of the Pittsburgh & Lake Erie

at the time of his death.

The resignation of Mr. John F. Wallace, Chief Engineer of the

Illinois Central Railroad, is announced to take effect Aug. 1.

Mr. Wallace has accepted the office of Vice-President and Gen-
eral Manager of the Mathieson Alkali Works, Providence, R. I.

It is a somewhat unusual occurrence for a railroad man, and par-

ticularly an engineer of such wide reputation as Mr. Wallace has
attained, to leave the field of action in which he has spent so
many years and achieved such success in order to take up com-
mercial pursuits. During his six years' service with the Illinois

Central Railroad Company, Mr. Wallace has demonstrated that
he possesses executive and administrative abilities of the highest
order—qualities which in his new position will enable him to

manage the large plant which he will have in charge as ably and
successfully as he conducted the affairs of the engineering de-

partment of the Illinois Central Railroad. Though a young man
Mr. Wallace is well known in his profession and throughout
the railroad world. When he took charge of the engineer-

ing and roadway departments of the Illinois Central
Railroad the physical condition of that property was
at a very low ebb. He has succeeded in bringing the
property up to the first rank among American railroads. All

the great improvements that have been made by the Illinois

Central Railroad during the past six years have been conceived,

designed and executed by Mr. Wallace ; and he has made his

department of much greater importance and of a more compre-

hensive scope than is usually the case on American roads. He
has been closely associated with the management in all im-

portant negotiations, and has assisted in more ways than one in

bringing about the improvements that have been made in the

property. Mr. Wallace has had charge not only of all new con-

struction work, but also of the physical condition of the entire

property, comprising the maintenance of way and structures.

Mr. Wallace has occupied a variety of positions in railroad work,

starting out in life in 1869 as chainman on a survey. After com-

pleting a course in Monmouth College, he in a very short time

advanced to the head of his profession. In 1879 he was Chief

Engineer of a railroad line from Peoria to Keithsburg, III., which

he located, constructed, equipped and put in operation. This

line was later consolidated with the Central Iowa Railroad.

From 1883 to 1886 he had charge of transportation as well as en-

gineering on the latter road between Oskaloosa, la., and Peoria.

He has also had a varied experience in the construction of

bridges, and during 1887, 1888 and part of 1889 was Resident

Engineer in charge of the construction of the Sibley bridge over

the Missouri River. From 1889 to 1891 he was Resident Engineer

in charge of the construction of a four-track independent joint

entrance into the city of Chicago for t^ie Illinois Central and the

Atchison, Topeka & Santa Fe railroads. This work cost several

million dollars, and besides the ordinary construction, embraced

prolonged negotiations with the city of Chicago and other rail-

road companies and corporations, as well as important bridge

construction, interlocking aud signal plants, and incidental street

improvements. Jan. 1, 1891, Mr. Wallace became connected

with the Illinois Central Railroad as Engineer of Construction,

during which time he planned and executed the elevation of

that company's terminal tracks in the city of Chicago, as well as

the other improved transportation facilities for the World's Co-

lumbian Exposition business. Besides the great amount of con-

struction work which he has carried out for the Illinois

Central Railr ad Company, averaging approximately $2,000,000

per annum, Mr. Wallace has also had charge of the

Maintenance of Way Department, in which the average

expenditure wan over $3,000,000 per annum. He is not only

well known throughout the country as a railroad man and en-

gineer, but in Chicago he is recognized as one of the most public-

spirited and progressive citizens. Be is a member of the Union
League, Hamilton, Kenwood and Technical clubs of Chicago;

was last year President of the Western Society of Engineers, and

is this year Vice-President of the American Society of Civil En-

gineers. It is probable that Mr. David Sloan, Assistant Chief

Engineer, will succeed him as Chief Engineer of the Illinois

Central.

The Bettendorf I-Bearn Bolster.

In the July issue of this journal, page 231, in describing the Bet-

tendorf I-Beam Bolsters, we stated, in speaking of the tests of the

body bolsters, that under a load of 130,000 pounds the permanent
set was 1.01 inches. We are now informed that the report given

us was incorrect, and that the deflection was 1.01 inches, while the

permanent set was only 0.79 inch. We are glad to correct this error

because the tests were much more favorable to the bolsters than

the first statement would indicate.

American Institute Fair.

The recent improvements in applications of methods of traction

are to be a feature of the American Institute Fair which is to open
September 20 and continue until November 4 at Madison Square

Garden, New York City. Ttie Officers of the Board of Managers of

the 1897 Fair are Dr. P. H. Murphy, Chairman; Oliver Barratt,

V ice-Chairman; Alfred Chasseaud, General Superintendent; George

Whitefield, Jr., Secretary, and Allen S. Williams, Chief of the

Press Bureau. Everything pertaining to railways or any phase of

transportation by land or water is included in the Department of

Intercommunication, which comprehends the greatest of all fields
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for the genius of the American inventor whose study and experi-
ments have already almost resulted in the annihilation of space
and time. The committee in charge of this department—in many
respects the most important of all with the American Institute-
consists of Mr. Charles Gulden and Mr. S. McCormick.
Properly comprehended in the Department of Intercommunica-

tion are locomotive engines, cars or models of anything or a part
of anything pertaining to the operation or construction of railways.
Everything pertaining to road vehicles, which includes motor
carriages, models of vessels for navigating the ocean, rivers, lakes
and canals of their component parts and of locks, docks, aqueducts
or any life-saving apparatus, electric telegraphs, telephones, sig-

nals and alarms, implements and contrivances for distributing
mails, apparatus for extinguishing fire, and fire escapes, all gas
apparatus, implements for expediting trade, locks, safes and hoist-

ing apparatus, articles used especially in hotels and restaurants,
devices, apparatus and materials used in the army, navy and the
mint and in public edifices and works.
The American Institute has a system of awards for meritorious

inventions and improvements which for fairness and value is un-
surpassed.

Nickel Steel.

A paper upon " Nickel Steel as an improved material for boiler
shell plates, forgings and other purposes," was read by Mr. W.
Beardmore before the Institution of Naval Architects at its recent
meeting. He said in the history of iron and steel there had been
many alloys which, when first introduced, gave promise of great
usefulness, but which on experience ended in disappointment.
Quite the reverse had, however, been the case with nickel steel,
which had now proved worthy of the confidence placed in it by its
supporters. For 12 months he had been continuously engaged in
the manufacture of nickel steel for a large variety of purposes, and
the results had been eminently satisfactory. He contended that
the alloy had many advantages over ordinary mild steel. The sine

The Houston Track-Sander.

Automatic sanders have become a feature of locomotive equip-
ment, and they are specially necessary in this country, where trains

are heavy and stops are frequent. The use of sand is specially

necessary with the increased demands of passenger service, and a
reliable device for distributing it uniformly is as important in

stopping as in starting trains. To effect this result the apparatus
must be simple and free from features which may easily get out
of order. The accompanying engravings illustrate the plan
which is followed in the construction and application of Houston's
pneumatic track-sander, which is controlled by the Western Rail-

way Equipment Company, of St. Louis, Mo., of which Mr. E. S.

Marshall is Manager.

The essentials of the system consist of a sand siphon and ejector
in the sand box, a controlling valve in the cab and the necessary
piping. The siphon rests about l£ inches above the bottom of
the sandbox and is enveloped in the sand. The controlling de-

Houston's Track Sander-Pipinc

vices are an ordinary \ inch globe valve and an engineer's valve.
The globe valve is used as a cut-out and the other valve gradu-
ates the supply of sand upon the rails. This valve has four posi-
tions and by it sand may be delivered to the forward tubes only,
to the rear tubes only, or to both the forward and rear tubes
simultaneously. The last mentioned position of the valve is of
service in making emergency stops. Two i-inch copper pipes
lead from the engineer's valve to the siphons, and from the si-

phons the sand is carried to the rails through four i-inch pipes,
one paii leading in front of the forward wheels, for use in running
ahead, and the other pair leading behind the rear drivers, to be
used in backing. Sand flows to the siphon by gravity and it is

blown under the wheels by the pressure of the air, the velocity
as it emerges from the pipes serving to carry it to the points of
contact between the wheels and the rails, even when the locomo-
tive is running rapidly. The piping is simple and easily applied.
The control of the sand is reported to be satisfactory, and a list

of 33 roads now using the system speaks well for its reception.

Sand Siphon.

qua non of a structural material was that it should be reliable.

They required a metal whieh could be worked without any special

care on the part of the artisan, which was strong and reliable, and
would give the same results any time and anywhere. He claimed
that nickel steel fulfilled all these conditions, and was the most
suitable material to meet the demand for a metal stronger than
steel. He suggested that the qualities of nickel were due to the
nearness with which the atomic volume approximates to that
of iron. In nickel steel they had a metal whose elastic limit

was equal to the ultimate strength of ordinary carbon steel, and
yet had none of the treacherous brittleness so painfully evident
in the latter. It could be punched and bent quite as successfully as

ordinary carbon steel, and he had found no difficulty in welding it.

It was also worthy of note that the casemates of the Japanese war

J£
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Side View of Sand Box.

ship Fuji were made of nickel Bteel, without face hardening by
" carburizing," and he was now making nickel steel casemates for

the two ships now being constructed on the Tyne. To prove the
usefulness of nickel steel when exposed to the action of sea water,
he gave details of some experiments at Leith Docks, which proved
that the loss in corrosion was less in nickel steel than in either

mild steel or wrought iron. The bearing of these experiments on
the use of nickel steel for propellers would be evident to any ma-
rine engineer. In his opinion, if propellor shafts were made of

nickel steel, the question of failure would seldom arise, because a
crack in nickel steel would not develop as it would in ordinary car-

bon steel. In fractures the appearances were different; in the ease
of carbon steel it was crystalline, but in the nickel it was fibrous.

The subject, he concluded, was a most fascinating one. There were
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many points on which he would like to have touched—its

electrical magnetic properties, for example; but enough had been

said to show that nickel steel fulfilled, iu a most satisfactory man-
ner, the conditions required of a material for shipbuilding and
engineering purposes in an age not characterized by the modesty of

its demands.

Convention of the Traveling Engineers.

The Traveling Engineers' Association will hold its annual meet-

ing in Chicago, Sept. 14 next at the Chicago Beach Hotel, where
members and their friends will be entertained at the rate of $2.50

per day. The following constitute the committee of arrangements:

K. L>. Davis, Illinois Central Hailroad, Chairman; W. O. Thompson,
Lake Shore & Michigan Southern Railway; F. D. Fenn, Crane
Manufacturing Company; J. S. Seely, Galena Oil Company; Jas.

Filzmorris, Master Mechanic Union Transit Company, and S. W.
McMunn, Old Colony Building, Chicago.

Electricity Versus Shafting in the Machine Shop.*

BY C. H. BENJAMIN.

The ordinary machine shop of to-day, in its shape and size and in

the general arrangement of its engines and machinery, is the slave

of shafting transmission. The engine must be so located as to

connect conveniently with the shafting; all the machines must be

In all shops doing heavy work, the rapid and economical hand-
ling of the work is one of the most important factors iu cheap pro-

duction.

The electric crane is the most convenient and efficient carrier yet

developed, and the absence of overhead shafting and belts in elec-

tric transmission makes its use possible over all the larger ma-
chines.

This advantage of the electric system was what prompted its in-

troduction into the Baldwin Locomotive Works, and the saving

there has been notable. Formerly from 30 to 40 laborers were em-
ployed to handle the work in the wheel-shop, while now only 8 or

10 are needed ; formerly from 8 to 10 per cent, of the time of the

skilled help was lost from delays in handling, but this loss has

been reduced to less than two per cent. A saving of this kind is

of more importance than any probable saving of coal.

As another result of our long subjection to ordinary methods of

conveying power, we have come to regard a machine shop as

necessarily dark, a synonym for all that is black and dingy. A
glance at the shops of some of our electrical establishments will

convince anyone that this is a mistake.

Shops like those ot the Crocker-Wheeler Company, the Westing-
house Company, etc., have been called "show places" ; but at least

they show the way from darkness into light, and should receive

credit for it.

The belt is a dust carrier as well as a power carrier, and nothing
can be kept clean in its vicinity. WThen we add to this the shadows
cast by the shafts and belts themselves, we have a condition of

Electric Motor Applied to a Hydraulic Wheel Press.

arranged in parallel lines,

'

L
for the same reason; while the ceilings

and posts must be designed with special reference to the demands
of hangers and brackets. This has been so long the case that per

haps we hardly realize the possibility of a change.

Machinery should be arranged with reference to the work it is

to do, and not with reference to the power to be used; it should be

so located on the floor of the shop as to be easily accessible for

operation and attendance, and in such a way that the work may be

readily handled and well lighted.

The whole shop should be planned with a view to handling the

product with the least waste of time and labor, and electricity

makes this possible. Large machines may be put in any position

and at any angle, or, if need be, may be transported from place to

place to accommodate the work. The power plant may be located

in the most favorable place for taking care of coal, water and
ashes, and the power distributed to any building or buildings with
but little loss.

•From paper road before the American Society of Mechanical Engineers,
Hartford meeting, 1897.

things which tends to mistakes and poor work, and cannot be with
out a corresponding moral effect on the workman.
The partial or entire absence of overhead belts, and the diffused

light reflected from whitewashed ceilings and walls, will cause an
improvement in both quantity and quality of output, which will

prove a strong argument for electricity.

One of the minor advantages of direct-connected motors on large
machines is the possibility of easily and quickly adapting the speed
of the machine to the kind of work being done. On large boring
mills and lathes, especially when facing^up work, this may be a fac-

tor of considerable importance in;determining the cost of;production.

The ease with which the electric svstem of transmission may be
adapted or extended is one of the strongest arguments in its favor
The extravagant consumption of power is probably due, in most
cases, to a gradual extension of the shafting system by lengthen-
ing shafts beyond a reasonable limit, to the turning of corners
with bevel gears, and to the use of turned and twisted belts, with
their attendant evils in the way of guide pulleys.

Shops are usually planned with a view to present needs rather
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than future possibilities, and extensions are made at some disad-

vantage ; but in the electrical shop this need cause no uneasiness.

Whatever the location or the angular position of the new building,

the only expense is that of new motors and a few hundred feet of

wire.

If the right kind of an electric system be chosen, the same cur-

rent can be used in a variety of ways which are just beginning to

be appreciated. Besides the advantage of having arc and incan-

descent lamps without any additional expense for generators, the

electric current may be used for welding, brazing, soldering, an-

nealing and case-hardening, and each and all of these operations

may be effected locally on large machines without moving them

from their positions.

Some are inclined to look askance on electric motors, and to have

doubts as to their durability and freedom from accident. To the

ordinary manufacturer and superintendent the electric motor is

something that he does not fully understand, and, consequently,

something to be distrusted.

An electric motor, if properly designed and construc'ed, requires

no more care than any piece of machinery running at the same

speed. The writer has had under his personal observation motors

which have run for years whenever called on, have required less

care than an ordinary loose pulley, and have cost almost nothing

for repairs.

Only lately the writer saw a railway mctor driving a grinder for

pulverizing furnace linings, in an atmosphere so full of grit and

dust that the operator had to keep his mouth and nose masked.

The motor under a street car will convince the most superficial

observer that there is nothing to be feared on this score.

It is difficult to get reliable and precise data from actual exam-

ples, even from establishments where both kinds of transmission

have been tried ; but the most universal testimony of such is that

the new experiment is a success, that they would not go back to

the old system, and that as rapidly as possible the electric system

will be extended to all parts of the works.

When the shops of a manufacturing establishment are scattered

over a considerable extent of territory, the installation of a central

power plant having large and economical engines, and the distribu-

tion of the power to the different shops by wires, instead of by

steam pipes, is a change always to be recommended, and that will

soon pay for itself.

When the establishment consists of one large building or compact

group of buildings, a change to the electric system is to be recom-

mended where heavy work is to be handled, especially if the ma-

chines are somewhat scattered, require considerable power, or are

intermittent in their action. In such cases some of the shafting

mav be left in position, but the writer believes that the more inde-

pendent motors are used on machines requiring over two horse-

power the greater will t>e the economy.

In shops doing light work and having many small machines com-

pactly arranged and in continuous operation, a change to the elec-

tric system would be expensive and of doubtful utility.

In building a new shop the chances are better for electric instal-

lation, and any manufacturer who does not, under these circum-

stances, investigate the subject and consider carefully the question

of using electricity, is making a great mistake.

The ideal arrangement for a shop handling heavy work is that of

a building having one lofty center aisle lighted from above, and

two side aisles of less dimensions lighted from the sides. Every

square foot of floor space in the central aisle should be commanded

by electric cranes. Here the larger tools will be located, each with

special reference to convenience in handling work, and, as far as

practicable, fitted with independent motors.

The smaller machines are located in the side aisles near the

dividing line of columns, and may be driven in groups by short

lines of shafting hung on the columns below the tracks of the

traveling cranes, each line being driven by a separate motor.

Units of about five horse-power are large enough for this kind of

work.
Motors of two or possibly of one horse-power are as small as can

at present be economically used.

The benches for hand work should be located at the side walls

near the windows. Smaller cranes and electric hoists may com-

mand all the space in the side aisles.

Some of the drills and shapes should be fitted with direct con-

nected motors and have eye-bolts at the top by which they may be

moved from place to place.

In the power-house the use of two generators, one large and one

small, will often prove economical, the smaller one being used for

night or overtime work.

EaUIPMENT AND MANUFACTURING NOTES.

The Presidential car scheme inaugurated sometime ago by the

Railroad Car Journal has fallen flat.

The Union Switch and Signal Company has been awarded the

contract for interlocking the tracks of the new South Union Sta-

tion in Boston.

Wm. Sellers & Company have received an order for a number of

injectors for the locomotives which are being built at the Baldwin

Works for Japan.

The Secretary of the Navy decided on July 16 to close a contract

with the Harlan & Hollingsworth Company for a 340-ton torpedo

boat to cost §235,000.

The Chicago, Milwaukee & St. Paul Railway is building 250 stock

cars at its West Milwaukee shops. The McCord journal box and
lid will be used on these cars.

The works of the W. Dewees Wood Company. of McKeesport, Pa.,

have resumed operations after several weeks of idleness. This re-

fers to mills numbered 6, 7, 8 and 9.

The Rogers Locomotive Company has taken an order for a 12 by
18-inch four-wheel locomotive for the New Jersey & Pennsylvania
Concentrating Works of Edison. N. J.

Keasby & Mattison's magnesia lagging will be used on the rise

locomotives which the Schenectady Locomotive Works are build-

ing for the Florida East Coast Railway.

The Dickson Manufacturing Company of Scranton, Pa., has re-

ceived an order for an 18 by 24-inch passenger engine from the

Buffalo, Rochester & Pittsburgh Railroad.

Willard A. Smith, Old Colony Building, Chicago, has taken an
order from a Western road to equip 200 freight cars with Betten-

dorf metal bodv bolsters and Cloud steel trucks.

The Magnolia Metal Company, of New York, quotes Magnolia
Anti-Friction metal 25 cents per pound, No Name metal 18 cents

per pound and Mystic metal 8 cents per pound, all f. o. b. New York
or Chicago.

The Richmond Locomotive Works has received orders from the

Galveston, Houston & Henderson Railroad for two 19-inch switch-
ing locomotives ; and from the Louisville & Nashville Railroad for

ten 21-inch consolidation locomotives.

The National Switch and Signal Co., of Easton, Pa., recently

closed a contract for a 20-lever interlocking plant at the East

Ottumwa, la., crossing of the Chicago, Rock Island & Pacific and
the Chicago, Burlington & Quincy Railroads.

Three of the locomotives built by the Pittsburgh Locomotive &
Car Works for the Pittsburgh, Bessemer & Lake Erie Railroad

have been completed. They weigh about 80 tons each, aDd are

among the largest engines ever turned out at the works.

A stone wall almost a mile in length with an average height of

IS feet, has been built along Second Avenue, in Pittsburgh, by the

Baltimore & Ohio Railroad Company. This is a part of the half

million dollar improvement that the company is making at that

point.

The Ingersoll-Sergeant Drill Company has furnished three duplex

cross-compound air compressors to the Atchison, Topeka & Santa

Fe. They are fitted with Meyer cut-off valves and with intercoolers

and will furnish 600 cubic feet of free air per minute compressed to

100 pounds' pressure.

The Cincinnati, Portsmouth & Virginia has placed an order with

the Ohio Falls Car Manufacturing Company, of Jeffersonville, Ind.,

for 50 flat cars of 60,000 pounds' capacity. These will be equipped

with Tower couplers, New York air-brakes, diamond trucks and
combination truss brakebeams.

The Richmond Locomotive Works will build two switching en-

gines for the Galveston, Houston & Henderson Railroad, four com-

pounds for the Missouri, Kansas & Texas, ten 21-inch consolida-

tion engines for the Louisville & Nashville Railroad, and 10 loco-

motives for the Southern Railway.
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Pratt & Letchworth, of Buffalo, N. Y., have received an order

from the Brooks Locomotive Works to furnish castings for thrae

locomotives for Japan. The company recently made a lot of cast-

steel locomotive driving-wheel centers for the same works, which
were thoroughly tested, with satisfactorv results.

The steel department of the Shickle, Harrison & Howard Iron

Company, is reported to be busy, and the capacity of the foundry will

soon be increased. One of the furnaces is being completely rebuilt,

to add to its capacity, and the construction of a third furnace will

be begun as soon as work on the second is finished.

The Pittsburg Testing Laboratory reports a great deal of business

on hand, including a number of tests on large steam pumping
plants. The necessity for steam users to assure themselves that

their plants are economically operated will undoubtedly keep such

a well-managed concern busy aside from its other test work.

The Baltimore & Ohio Railroad has just completed on Hender-
son's Wharf, in Baltimore, a six-story tobacco warehouse which has

more floor space than any other building in the city. It cost about

$150,000, is equipped with all modern machinery for handling

tobacco, and has four electric elevators. The building is fireproof

and electric lighted.

The Westinghouse Electric and Manufacturing Company has

received from the St. Lawrence Construction Company, of New
York, a contract for 15 500 horse-power generators for its plant at

Massena, in Northern New York. This is said to be the largest

single contract for electrical apparatus ever awarded. The amount
involved is about §750,000.

The Union Car Company, of Depew, N. Y., has leased the shops of

the Schuylkill Navigation Company, at Reading, Pa., for the pur-

pose of building a plant there for the manufacture of chilled car

wheels. Mr. R. E. Coleman, General Superintendent of the Depew
Works, will have charge of the new plant, which will have a ca-

pacity of 400 wheels per day.

The Brook3 Locomotive Works have delivered two passenger

engines to the Monon. This concern has also received an order for

an IS by 24-inch passenger engine for the Buffalo, Rochester &
Pittsburgh Railroad and one from the Great Northern for 16 moguls
with 19 by 26 inch cylinders. The Mexican Central has also given

them a contract for 20 locomotives.

at State Line with theexception of the machine hasall beeushipped.

This machine has a 224-lever frame.

Tne Illinois Central Railroad has placed an order with the Rogers
Locomotive Company for five, and with the Brooks Locomotive

Works for 10, standard 19-inch by 26-inch mogul locomotives.

The Illinois Central has also given an order to the Rogers Locomo-

tive Company for four 10-wheel locomotives, and another order for

one eight-wheel passenger locomotive to the Brooks Locomotive

Works.

The Schenectady Locomotive Works has an order for 10 addi-

tional locomotives of the 10-wbeel compound freight type for the

Northern Pacific. These will be similar to those ordered last

month, making 18 new engines of this type. These engines will

relieve about 30 moguls now in service, .vhich in turn will relieve

about 50 17 by 24 inch engines, and permit of an entirely new dis-

tribution of power.

Statements have been received by the Manufacturer's Record

from different locomotive works, of the country which show that

since January last of this year over 100 locomotives, valued at

$1,100,000 have been ordered or purchased by railroad companies in

the South. The orders include about 90 from standard gage rail

roads, and the bal ance distributed among lumber and mining com-
panies which own private railroad lines in the Southern States.

In connection with the armor plate contracts the Philadelphia

Public Ledger prints a statement to the effect that the Carnegie

Company is considering a proposition for the sale of its plant to

the Russian government. This report has been in circulation in

ordnance circles for some days, and, while the representatives of

the companies in New York profess to know nothing about it,

some ordnance experts believe there may be some foundation for

it.

The National Switch & Signal Company has orders for three in-

terlocking plants for the Chicago & Northwestern; two for the Chi-

cago, Burlington & Quincy; one for the crossing of an electric rail-

way with the Nickel Plate at Painesville, near Cleveland, and one

for Pompton Junction on the Erie. Thi« is all new work except the

last mentioned contract. The material for the interlocking plant

The Baldwin Locomotive Works have received an order for two
consolidation engines for the Oregon Improvement Company.
These will have Richardson valves, Krupp tires, Paige steel tired

wheels, Westinghouse brakes, Nathan lubricators, Monitor injec-

tors, Leach Sanders and Utica headlights. These builders have also

received an order for six 10-wheel locomotives for the Texas &
Pacific, and one for a consolidation locomotive for the Oahu Rail-

road and Land Company of Hawaii.

The new third-rail electric railway system operated by the New
York, New Haven & Hartford Railroad Company is to be further

extended by equipping another track in addition to the present

single-track line between Berlin and New Britain. It is also in-

tended to extend out to Bristol and Plainville, which are already

connected by trolley lines with Hartford. In making these exten-

sions the company has been guided by the excellent results, com-

mercial and otherwise, obtained by the lines in operation.

A correspondent writes from Tientsin, China, to the London and

China Telegraph, London, May 26, 1897, as follows :
" The rail con-

tract fell to Mr. C. D. Jameson, an American civil engineer, who
has been for some time resident in Tientsin. His figures were far

and away the lowest sent in, and he quoted for Carnegie material.

The total value of the two consignments is said to be just under

§310,950. As this is the first time American steel has triumphed

over European in competition by closed tenders it has attracted

much remark."

The Detroit Graphite Manufacturing Company, of Detroit, Mich.,

his recently acquired the title to the graphite mines in Northern

Michigan from which they have been making their Superior

Graphite Paint. The ore from this mine produces the best pigment

for paint so far found. This pigment is reduced to a fineness never

before obtained from graphite, and none of the graphitic carbon

is taken from it to be used for other purposes. It is unassailable

by acids or chemicals of any kind, and is of an absolute uniform

quality. The Superior Graphite Paint made by this company has

obtained an enviable popularity.

The Grand Trunk Railway Company has leased its car wheel

works at Hamilton, Ontario, to a private corporation made up of

the St. Thomas Car Wheel Company and the Montreal Car Wheel
Company, and these two companies have entered into a contract

with the road to make all the wheels required during the term of

the lease. The Hamilton works are to be enlarged, and besides all

the car wheels required by the Grand Trunk the new concern will

seek outside business, such as the manufacture of wheels for other

railroads and for electric car companies. The new arrangement is

expected to be more economical for the road.

The double track at Seven Curves, on the Baltimore & Ohio, was

opened for traffic at 12:50 p. m., July 4. During the past eight

months a large force of men has been engaged in making deep cuts

through the hills to straighten one of the worst portions of the

road, and the company's officers felt very much gratified on Inde-

pendence Day when the Chief Engineer announced that the work

was completed and ready for the trains. Not only will this im-

provement prevent a great many derailments and reduce the cost

of operation, but it will make riding very much more pleasant over

tha f division. The cost of this work was very nearly .$100,000.

The Schenectady Locomotive Works is building three 12-whee

or " Mastodon " compound locomotives for the Butte, Anaconda &
Pacific Railroad. These engines are the largest of this type ever

constructed, the cylinders being 23 inches and 31 inches in diameter

with 32 inch stroke; driving wheels 56 inches in diameter; weight

of engine in working order, about 1S9,000 pounds. The boilers are

of the extended wagon top, radial stayed type, with about 3,000

square feet of heating surface and will be built to carry 200 poundB

working pressure. The engines have cast steel driving wheel cen-

ters, and both cast and pressed steel are used very largely in their

construction.

The E. P. Allis Company, of Milwaukee, Wis., has just received

an order from the Central London Underground Railway, of Lon-

don, England, for six cross-compound engines of 1,300 horse- power

each. They are to be coupled direct to electrical generators, and

are of the same type as those used in the Baltimore & Ohio Rail-

road tunnel in Baltimore, Md. Another order has been taken for

four similar engiues to go to Sydney, New South Wales, for use on
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Government tramways. A 1,600 horse power cross-compound en-

gine has been ordered of this company for the Sagamore Manu-

facturing Company, Fall River, Mass., to be used for operating the

machinery of the entire plant

The Building & Sanitary Inspection Company has just been

organized in New York, primarily for the purpose of inspecting and

reporting upon the sanitary conditions of buildings and also to

superintend the construction of buildings, and to carry on a civil

and mechanical engineering business. Aside from the sanitary work,

expert tests and reports will be made upon boilers, engines and elec-

tric equipment, The inspection of the sanitary condition of railroad

stations will be made a specialty. The officers of the company are :

President. George Sherman ; Vice-President, Wm. C. L. Gendre;

Secretary and Treasurer, Thomas H. Robinson ; General Manager,

Morton E. Davis, and Chief Engineer, Jas. C. Bayles. The head-

quarters of the concern is at 53 Liberty street, New York.

H. K. Porter & Company, of Pittsburgh, will build the following

pneumatic haulage plants for mine service: The Mount Carbon

Company, Limited, Powellton, W. Va., consisting of compressor,

pipe lines, charging stations, etc., together with one 8 by 14-inch

class "B" pneumatic locomotive; one 10K by 14-inch class "C"

motor for the Carbon Coal Company, Greensburg, Pa.: two 7 by

U-incb class " B" motors for the Mill Creek Coal Company, New
Boston, Pa. The storage reservoirs on all these motors are de-

signed to carry 700 pounds' pressure per square inch, with the ex-

ception of the one for the Cross Creek Coal Company, which is de-

signed for 650 pounds' pressure. In almost every case these orders

were secured in direct competition with electric companies who

were figuring on the electric equipment.

A patent has been issued jointly recently to Alfred E. Hunt, of

Pittsburgh; Benjamin Talbot, of Pencoyd, Pa., and Percival

Roberts of Philadelphia, on the use of carbide of silicon in the

manufacture of steel. Carbide of silicon is made by passing an

electric current through a cove of sand mixed with coke. The finer

and better grade is used as an abrasive, but there is produced con-

siderable material which is not valuable for that purpose and can

be sold cheaply. It has been used experimentally at Pencoyd. It

is split up and gives both silicon and carbon to the molten steel. It

quiets and 'solidifies the metal and may become useful in the

manufacture of castings and other specialties when solid metal is

desired. It has the advantage over ferro-silicon, with 10 to 12 per

cent, of silicon, because the silicon in the carbide is concentrated,

the carbide containing about 70 per cent, of silicon and 30 per cent,

of carbon.

Th? Philadelphia & Reading inaugurated its summer passenger
schedule on the Atlantic City line July 2 by placing a fast train

in service between Philadelphia and Atlantic City. The train

is arranged to leave Philadelphia, Chestnut street and South
street ferries at 3:40 p. m. Eight minutes are allowed for ferriage

and transfer of passengers to cars, and the time table calls for

the start to be made from Camden at 3:48 p. m and to arrive in

Atlantic City, a distance of 55.5 miles at 4:40 p. m. The first trip of

this train on July 2 was a signal success. On this trip there was a

delay in the ferriage of 2% minutes, and it was 3:50}-j,' when the start

was made from Camden. Notwithstanding this the train came to

a stop in the Atlantic City depot at 4:38X, IK minutes ahead of its

regular time the distance being covered in 48 minutes. The
trip was made under the most unfavorable conditions, the rail

was very slippery several miles being run through a very violent

thunderstorm, with very heavy winds making it impossible to see

more than a half train length ahead, which caused the engineer to

slow up, otherwise the running time would have been still less.

The train was composed of one regular combination, weight 57,200

pounds; three standard passenger coaches, weight of each 59,200

pounds; one Pullman vestibule parlor car, weight 85,500 pounds,
and was drawn by the standard A. C. R.R. engine No. 1027, which
is a Baldwin compound engine known as the Atlantic type. This
engine has two pairs of driving wheels, 84^ inches diameter. The
high pressure cylinders are 13 inches, and the low pressure. 22

inches diameter, stroke, 26 inches. The firebox is 113% inches long

by 96 inches wide. The boiler has 278 tubes \% inches diameter;

the total heating surface of the engine is 1,835 square feet. The total

weight of locomotive and tender is 220,000 pounds. The total weight
of engine and train 647,200 pounds. We are informed that the
journal bearings for the engine, passenger and Pullman cars of this

train are of the Ajaa metal throughout.

OF OFFICIAL CHANGES IN JULY.

Chicago, Peoria &St. Louis.--JAr. C. II. Bosworth has resigned as

vice president and General Manager, and has been succeeded by

Mr. Henry W. Gays.

Chicago, Burlington & Northern.—Mr. N. Frey has been given

charge of the locomotive and car departments, vice Mr. W. H.
Lewis.

Chicago, loiva & Dakota —Mr. H. C. Stuart, General Freight and
Passenger Agent, has, in addition, been appointed General Manager
of that road, to succeed Mr. William S. Porter, resigned.

Columbus, Sandusky & Hocking.—f£. F. Bonzano has been ap-

pointed General Agent for the Receiver, with headquarters at

Columbus, O. He will represent the Receiver in his absence, and
will have direct charge of the traffic and operating departments.

Mr. William E. Guerin has resigned as President and General

Counsel.

Duluth, Missabe & Northern— Mr. T. J. McBride has resigned as

First Vice-President, but will continue as General Manager of the

road.

Delaware. Susquehanna & Schuylkill—Mr. Alfred Walter has

resigned as President to accept the Presidency of the Lehigh Valley.

Forth Worth & Rio Grande.—R. H. Lord, Superintendent of

Transportation, having resigned to accept other employment, the

office has been abolished and its duties will hereafter lie performed

by C. H. Stevens, Chief Dispatcher, with office at Fort Worth,
Tex B. G Plumber has been appointed Master Mechanic, with

office at' Fort Worth, to succeed H. D. Galbralth, resigned.

Huntington & Broad Top Mountain—Mr . George F. Gage, Gen-

eral Manager, has resigned.

International & Great Northern.- -The title of F. Hufsmith,
whose headquarters are at Palestine, Tex., has been changed from
Master Mechanic to Superintendent of Motive Power and Boiling

Stock.

Kewaunee, Green Bay dt Western.—Mr. S. W. Chapman has re-

signed as General Manager.
Kansas City, Pittsburgh & Gult.—Mr. Robert Gillham, formerly

Acting General Manager and Chief Engineer, has been made
General Manager and Chief Engineer.

Lehigh Valley.—Mr. E. P. Wilbur has resigned as President and
has been succeeded by Mr. Alfred Walter, formerly President of

the Delaware, Susquehanna & Schuylkill.

Norfolk & Western.— Mr. H. A. Gillis has resigned the position
of Master Mechanic.
Norfolk, Albemarle A Atlantic—Mr. James W. Andrews has

been appointed Master Mechanic, with headquarters at Bramble-
ton, Va.

Oconee & Western.—Mr. A. J. Mentor has been appointed Master
Mechanic at Dublin, Ga.

Santa Fe Pacific.—Mr. W. G. Nevin, General Manager of the
Southern California, has also been appointed General Manager of

the Santa Fe Pacific.

St. Louis, Chicago & St. PauL—Mr. Henry W. Gays has been
appointed General Manager of the Chicago, Peoria & St. Louis,
with headquarters at Springfield, III., to succeed Mr. C. H. Bos-
worth. Mr. Gays retires from the general management of the St.

Louis, Chicago & St. Paul.

MASTER CAR BUILDERS' ASSOCIATION.

ABSTRACTS AND SUMMARIES OF REPORTS
PRESENTED AT THE THIRTY-FIRST

ANNUAL CONVENTION.

(Concluded.)

Improved Freight Car Buffers.

Wm. Forsyth, A. E. Mitchell. F. W. Brazier, Thos. Fildes,

John Player, Committee.

Your committee, appointed to follow up and report upon experi
ments made with improved buffers, has had its attention called to

only two improved freight buffers, namely, the Gould spring buf-

fer and the Westinghouse friction buffer.

The Gould buffer consists of two malleable iron cases, each con-
taining helical springs, having a capacity of 12,000 pounds each.
The total capacity of the buffer is therefore 24,000 pounds. A num-
ber of these buffers Dave been placed in service on the Lake Shore
Railroad, and a few for trial on the Erie and the C, B. & Q. The
tests have been simply those for endurance in ordinary service,

and the results iu that respect have been satisfactory. The cost of

cast-iron buffers, M. C. B. pattern, is about $3.60 per car; malleable
iron, $4.40. The Gould spring buffers cost $lo per car. The capacity
of the Gould butter, 24,000 pounds, is only sufficient to absorb the

work done by a loaded 60,000-pound car, total weight 90,000 pounds,
running at a speed of 1.08 miles per hour.
The improved Westinghouse friction draft gear is shown in the

accompanying engraving. It has been in service on 50 coke cars for

eight or nine months, and has required slight repairs to but few of

the cars. The committee witnessed a test of the draft gear on these

cars, after eight months' service, on the southwest branch of Penn-
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sylvania Railroad. The loaded ears, having a total
weight of 58,600 pounds, were thrown together at speeds
approximately four to six miles per hour. Under such
conditions the motion of compression was 2 to 2;

5
« inches,

and the capacity of the draft gear just about absorbed.
A shop test of one of these gears was then made under
a drop weighing 16,000 pounds, and it was found that
a fall of 9 inches just closed it through a motion of 2
inches. In order to get an approximate idea of the pres-
sure required to producean equal amount of work, a
copper disk 2}.,' inches diameter and 1)4 inches high was
placed und< r the same drop and the weight allowed to
fall 9 inches. The compression of the copper disk was
3
T, inch. A similar disk was then placed in a compres-
sion testing machine and it required 152,081) pounds to
reduce the height 3

'
2 inch. This can, therefore, be taken

as the total capacity of the Westinghouse draft gear.
As the spring resistance is 15,000 pounds, the value of the
frictional part of the device is 152,680 — 15.000 — 137 680
pounds. It will be seen that more than nine-tenths of
the resistance is by friction. As this is the controlling
resistance, and as it acts in both ways, that is, in re-

coil in either direction as well as in compression, it

will be evident that it exercises a braking action upon,
and effectually checks the recoil of the springs. This re-
coil of spring action frequently causestrains to break in
two and racks the draft rieging and car framing. To
eliminate these destructive forces is the main object of
the Westinghouse draft gear. The work done in
compressing it, as shown by the drop test, is 16,000

Westinghouse Friction Draft Gear.
pounds x yx foot = 12,000 foot-pounds. The resistance of the standard

,.]... 19,000
draft spring is —g- x J foot = 1,583 foot pounds.

12,000

y-pgjj
= 7.5, which Is the ratio of the resistance of the Westing-

house draft gear to that of the standard draft spring.
This former will, therefore, absorb 7.5 times the shock absorbed

by the ordinary draft spring. This draft gear is now being fitted
to the 600 steel cars, 100,000 pounds capacity, building for the

Design for Passenger Car Pedestal.

In the above report we have simply followed our instructions,
and have given the results of the experiments made. We have no
recommendations to make, and now ask to be discharged.

Passenger Car Pedestal and Journal Box for 4 1-4 by 8-inch
Journals.

Geo. W. West, T. B. Purves. Jr., E. A. Benson, T. W. Chaf-
fee and J. W. Marden, committee.
After reproducing the circular of inquiry this report gave a state-

ment of the form which the replies took and concluded as follows:

After careful consideration of the subject, and being governed in

a great measure by the replies received, the committee has no hesi-

tation in recommending the adoption of figure No. 2, as shown in

circular, for standard passenger car pedestal for journal i}{ x 8,

and for passenger car journal box the present inside dimensions of

the standard M. C. B. 4^' x 8 freight journal box.

Uncoupling Arrangements for M. C. B. Automatic Couplers.

G. L. Potter, G. W. West, R. C. Blackall, R. M. Galbraith, G. B.
Sollers, C. E. Turner, Committee.
Your committee appointed to consider whether a standard un-

coupling device is practicable, and the details thereof, submitted a
report at the convention held at Saratoga, Xew York, on June 17,

1896, which report was based on the result of their consideration of

the subject with a view to the practicability of submitting a design
and location of attachments that could be used with all designs of

M. C. B. couplers in use, and concluded that this was not practica-
ble and so reported. After some discustion, during which it was
suggested that while it might not be possible to design an attach
ment in a fixed location that would operate all of the couplers, it was
thought possible to design one that would answer for the great ma-
jority of the couplers in use, and the committee was continued with

Uncoupling Devices for M. C, B, Couplers.

instructions to further consider the subject and report, which re-

port is herewith submitted.
As the end construction of the foundation of the house cars in use

on the various railroads differs materially, in that some designs
have the end sills concealed under the siding on the end of the car

and use a buffer block outside, which varies in thickness and depth
on the cars of different roads, while in other designs the end sill

projects beyond the end of the car, performing the additional func-

tion of buffer, your committee sent out a letter of inquiry to obtain
information as to the variety of practice in the designs of the parts

affecting the subject under consideration.
Your committee understands that it is desired that It shall sub-

mit designs of as many parts as possible that in their opinion can be
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used on all ordinary designs of cars with as many of the different
kinds of couplers as possible, and that the parts shall be so designed
as to be of sufficient strength to insure the coupler, in the event of
its breaking or the giving away nf the rear end attachments, being
uncoupled and preveuted from falling on the track.
There are submitted herewith [not all are reproduced. Editor.]

cuts showing a lever, clevis, clevis pin, link and brackets for sup-
porting the rod, which it is believed can be applied to all ordinary
cars and be used with any M. C. B. coupler in which the block is

located in the top plane of the coupler head and is operated by a
vertical movement of the lever arm, to which it is attached. The
clevis, clevis piD, link and brackets are shown to be made of malle-
able iron.
Diagram No. 1 shows the application of the proposed standard

parts to a car with concealed end sills with the parts of the dimen-
sions and located as shown on "Plate B, Recommended Practice
for Attaching Automatic Couplers to Cars," arranged to operate
the lock in a coupler having the lock located on the vertical center
line of the coupler.
Diagram No. 2 shows the application to the same design of car

with the center of the lock located three inches from the vertical
center line of the coupler. Within these limits are located the locks
on the great majority of couplers in service.
Diagram No. 3 shows the application to a car having projecting

end sills. The bracket supporting the end of the release rod farthest
from the coupler is provided with a projection to enable the lock of
the coupler to be held in the raised position by pushing the rod
toward the center of the car, after being raised, until the outer arm
engages the projection, a feature which with many designs of
couplers is necessary.
The dimensions of the parts as shown will be suitable for all cars

with dead blocks of the dimensions as shown on " Plate B, Recom-
mended Practice," and with end sills 8 or inches in depth; for cars
with these parts of different depth the proper adjustment can be
made by changing the relation of the arms of the lever to bring the
center of the eye of the horizontal arm to the proper height above
the eye of the lock or by use of links of different lengths.
There are some designs of 11. C. B. couplers in use in which the

lock is operated from the side or front beneath. As each type has
a distinctive method of operating the lock, your committee did not
think it necessary to consider them in this report, although some
such types are used in considtrable quantities.

AMERICAN RAILWAY MASTER MECHANICS'
ASSOCIATION.

Abstracts and Summaries of Reports Presented at the
Thirtieth Annual Convention.

(Concluded.)

Truck Swing Hangers.

<i. L. Potter, M. N. Forney, W. Garstang, W. Lavery,
John Mackenzie, Committee.
Mr. William Garstang, Superintendent of Motive Power of the

C, C, C. & St. L. Ry., made quite elaborate tests with a view to
throwing light on this subject. A dynamometer was constructed
and attached to the truck axle of a mogul engine, the wheel base
and distribution of the weights of which are shown in Fig. 1, and
was applied as shown in Fig. 2.
The operation of the mechanism shown on this drawing is as fol-

lows :

Flange A is loosely fitted to the axle and is kept in its proper
position by a feather on the axle.

if is a flange clamped solidly to the axle with a groove cut in the
face to receive the ring C. To the upper half of this ring is cast
flanges D, to which is bolted ihe vernier E. To prevent this ring
from turning, an arm, F, is bolted to each side of the box, on which
lugs, cast on the ring, rest. The pointer G is pivoted on .Eat i/and
receives its motion from the movement of truck frame through the
box I and rod J. This pointer has a ratio of 4 to 1.
The springs are arranged radially around the axle and were

carefully tested on a machine, and a table of pressures compiled
for each ,J

4-inch compression.
The boiler vernier K is attached to the front of the boiler, and

the pointer L to the cross-bar of the truck, as shown.
The adjustment of the hanger was done by having blocks M

titted to the cross-bars, four for the 6%-inch hanger and four for
the 8-inch haDger, and slotted radially to suit the length of hanger
used. Attached to this block is a plate, N, with a series of holes
drilled in same, so arranged that the angle of the hanger was
changed two degrees by each adjustment.
The hanger pin passes through the clamp P, the clamp P being

slotted for bolt Q. and pivoted at JR. To change the hanger from
position shown to the next hole, the bolt Q is removed and the pin
O moved until bolt Q can be inserted in the hole required, this be-
ing repeated for each change of hanger.
After running through the series of holes mentioned, it was

found that the inside holes were giving the best results. Then it
was determined to carry the test further until a change was shown
giving an increase of stress. As the construction of the truck was
such as to prevent the carrying of the top pin any closer toward
the center, the radial arms S were made and bolted to the center
casting and tests continued until the result desired was obtained
as shown in the tabulated statement.
The tests were made on the Indianapolis Union Railway Com-

pany s tracks, where they enter the Big Four tracks at Brightwood
on a three-degree curve with the outer rail raised four inches, which
is suitable for a speed of 45 miles per hour, The runs were divided
into a series of speeds as follows;

For each angle of hanger and also for a rigid truck; that is, two
runs at 18 miles per hour, two runs at 35 miles and two runs at 45
miles per hour, or as near as possible to the above schedule. An
average was taken of the runs made with each angle of hanger.
The movement of the pointer G was recorded on a card by being

connected to a Crosby indicator, 7', as shown on blue print, and the
speed by a Boyer speed recorder, XT. To insure that all readings
were taken at one point, a post was located at the center of the
curve, so that it could be readily seen by the operator.
The action of the dynamometer proved contrary to that expected

as to its maintaining a constant and uniform pressure after the
engine was fully under the influence of the curve. Its apparent
action proves that the impact upon entering the curvegave a vibrat-
ing action to the springs and, in consequence, to the front end of
engine, after which the springs seemed at all times to have been
compressed and relieved alternately, which, it is believed, was due
to the curve not being a true arc of the ciicle. The springs, appar-
ently, in addition to this, were compressed to a certain point, and
when their combined strength overcame the weight and friction of
the wheels on the rails, relieved themselves suddenly and nearly
regained their normal set. This gave a line on the card fluctuating
from zero to a maximum point, or a resultant stress.
As the vernier is attached to the boiler and the needle to the

truck frame, both having a movement in the same direction, the
total boiler movement includes the sum of the set shown on the
dynamometer and the movement of the boiler vernier past the
needle. During these tests, and at random apparently, the results
show a peculiar circumstauce, namely: Indicators will start and
show an increase or decrease in relation to angle of hangers, when
the engine will assume a position giving readings nearly fifty per
cent, less than would be looked for, this occurring throughout the
test, and is, it is thought, due to certain conditions wherein engine
assumed a position on track contrary to its general position, or, in

other words, hugging the outer rail evenly and smoothly for full

length of engine, thereby giving a small truck stress.
The action of the cradle or swing center seemed to be as follows:
Hangers which have an angle inside of an inch either way from

the vertical, by reason of the small angle, seemed to allow the
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Truck Swing Hangers.

boiler to sway to its maximum position and back again to extreme
in other direction, this surging tending to raise the stress on truck
wheel flange, and speaks for itself in the tabulated results.
Hangers whose angle exceeds this in either direction absorb a

part of this sway, and consequently show a reduction of truck
stress. The bangers giving the best results, namely, showing the
least boiler swing and least stress on the truck-wheel flange, were
the hangers whose points of suspension are closer together than
the suspending points on the center casting. The len<th of hang-
ers bears an important relation to stress indicated. For instance,
the two lengths of hangers used in these tests, one of which was
8 inches and the other 6% inches long, at the 18-degree angle, sus-
pended as before mentioned, showed results which would indicate
that the hanger whose arc is of the shortest radius in a given length
of movement, and necessarily has the dreatest middle ordinate,
tends to raise the engine more abruptly and suddenly, thereby
absorbing a greater percentage of stress and reducing the flange
stress in a corresponding ratio. This shows to be in favor of the
short hanger, but just what length would be the mean was not de-
termined.
To note the position of engine on the curve at the various posi-

tions of the boiler, as shown by tabulated statement, a section of
the curve was drawn at 3-inch scale and a tracing made of plan of
engine and plan of the truck, which showed that the back driver
and truck flange bore against the outer rail, while the front flange
cleared with the 6%-inch hanger at the 18-degree angle, with a
boiler movement of % of an inch. With a boiler movement of % of
an inch and over, the front driver flange came in contact with the
rail, and with the maximum movement of the boiler as recorded,
the back driving wheel flange bore hard against the inside rail of
the curve, and the front driving wheel flange and truck flange bore
hard against the outside rail, thereby continuing the record of the
road tests and our conclusions that the angle of the hanger giving
the minimum flange stress with the minimum boiler movement to
be the proper angle to use.
The angles giving the best results for the two hangers in this

test were 18 degrees for the 6%-inch hanger, and 28 degrees for the
8-inch hanger, which leads the committee to believe that the angle
of the hanger should be changed for each length of hanger used.

The Apprentice Boy.

W. F. Bradley, W. H. Harrison, G. R. Jooghins, A. E. Man-
chester, H. P. Robinson, Committee.
A year ago your committee submitted a report on the apprentice

boy, which will be found published on pages 282 to 200 of the Re-



AND RAILROAD JOURNAL. 291

port of the Proceedings of the Association for 1S96, in which your
committee dwelt especially on the necessity of educating appren-
tices outside of the shops. Your committee in that report sub-
mitted the substance of correspondence with representatives of

the University of Chicago and of Purdue University of La Fayette,
Ind. Your committee in that report did not attempt to submit
any definite course of training for apprentices in the shops. In the
course of the discussion which followed, the committee was con-
tinued, with especial instructions to recommend a course of shop
training for apprentices in the various locomotive shops.

It confining itself, therefore, to this one specific department of

the training of the apprentice, namely, the training inside the
shops, your committee does not wish to be understood as consider
ing that this is the only department in which care and pains are
nee-led in the educating of apprentices. It hesitates even to say
that the shop training is the most important part of their
training. Apprentices must be made not only good mechanics
but good citizens and good men. It is easy to say that a

ports received from a large majority of the bigger shops in this
country, it is evident that the more general custom is the prescrib-
ing of a definite length of service. On the other hand, what the
committee will call the merit system is in force in some shops
whose practice we all recognize ought to command our highest re-

spect; also the practice in other countries is in favor of the merit
system as opposed to a rigid term of service, and in the discussion
in the Western Railway Club at the May meeting already referred
to the majority of opinion was distinctly in favor of the merit
system. It a rigid term of service is fixed, the very great prepon-
derance of practice in this country is in favor of a four-year term.
There are one or two cases when a three-years' term is considered
sufficient. The committee knows of one case where the term is

fixed at five years. The four-year term, however, is almost uni-
versal. The committee believes that this term has been fixed as
the result of long experience, and is in accordance with good judg-
ment. In four years a boy ought to be able to acquire a thorough
training, if he is a boy capable of ever becoming a mechanic. At
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Truck Swinj Hangers.

railway company is not responsible either for the citizenship
or morality of its apprentices, but it is none the less impossible for
the company to escape some.share of suchiresponsibility—at least of
the moral kind. Moreover, on purely selfish grounds, it is to the
interest of the railway company to see that the generation which
is growing up is not only a generation of competent workmen, but
is also a generation of good citizens and good men. In confining
itself to this report to the one subject of shop training, your com-
mittee is obeying instructions, and for the larger field of outside
training it begs again to refer to its report of last year, and to say
distinctly that the report submitted herewith is only supplement-
ary thereto, and that the field of shop training is only one depart-
ment of the much greater field of the general education of the ap-
prentice.
The first question to be considered is the length of term of ser-

vice which an apprentice should serve. On this subject there are
two diametrically opposed views held respectively by those who
would place a rigid term of service consisting of a certain number
of years or months on the one hand, and on the other hand by those
who believethat the length of a term should be governed entirely
by the merit and ability of the individual apprentice. From re-

the same time, four years is not too long a time to make the aver-
age boy spend on his training.

In drawing up any shop course, therefore, it should be based on
an assumption that it is to cover a period of four yesrs. Your com-
mittee, however, does not believe that it is fair to make all boys
spend precisely the same time on the same work. Any course
must be more or less elastic. Boys differ largely in capacity
and in ambition. Moreover, the same boy will show greater aptuude
for one part of his course than he will for another. While, there-
fore, we believe that four years should be regarded as the proper
average time of service, and a course should be based on that length
of time, there must be left discretion in whoever has charge of the
apprentices eit her to permit a boy to go forward more quickly, or to
hold one who is slow longer than the average at a particular class
of work. Your committee, however, would not by any means have
this to be interpreted as meaning that the discretion of the in-

dividual in charge is to be unlimited. With the brightest and most
ambitious boy the ommittee would under no circumstances recom-
mend the shortening of the term below three years. The committee
does not believe that any boy ought to spend more than five years.

A boy who requires five years of service to go through his course
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will certainly at an early stage of his training show such assurance
of incapacity as to make it evident that he will never make a good
mechanic. In such cases the boy should be promptly sect else-
where. This power to discharge not only in case of misbehavior,
but for the reason stated, namely, of a general incapacity in the boy,
must be reserved by the railway company, and ought to be un-
sparingly and consc'entiously used both in the interests of the shop
and of the boy himself.
"With this understanding thelcommittee submits herewith a sched-

ule for machinist apprentices, which is in use on the Norfolk &
Westerd Railroad, and which has been found very satisfactory.
[This schedule comprises the work on the machine tools simi-
lar to several which are employed on railroads of this country.
The report presents schedules for boiler shop and blacksmith shop
courses, and in an appendix an academic course and also a form of
indenture are suggested. These are too long to be reproduced.

—

Editor.]

Locomotive Grates.

ZH- Wade Hibbard. George W. West. David Brown and Ed-
ward L. Coster, committee.

It appears in brief to your committee that a grate should be
composed wholly of cast-iron shakers for fireboxes not over the
drivers.
For wide fireboxes, those extending out over the drivers, using

lump coal, transverse shakers alone, or longitudinal shakers light-
ened with water tubes between, are recommended.
For wide fireboxes over the drivers using small coal, shakers

appear to be preferable in whole or in part.
The earlier locomotives in which attempts were made to use

anthracite were rather deficient in grate area. The burning of this
refractory fuel was not well understood and these small grates
compelled the use of a high grade of coal in order to produce suffi-
cient steam. This is stated by the Eeading to have caused the
burning out of the cast-iron grate bars then used because of the
lack of ashes to settle upon them and protect them. The use of
anthracite was consequently not really successful until water grate
bars were designed. These were put in by James Milholland from
the Philadelphia & Reading Railway. It is further stated by this
road that no further trouble was had with melting of grates ; and
with proper design to give pitch enough to secure circulation, and
reasonable care as to removable of washout plugs at ends of tubes
and washing out the tubes when boilers are cleaned, it is stated
that tubes are entirely satisfactory.
Closing up of tubes by accumulation of mud, with the resulting

overheating and burning, appears to be common, even where the
greatest precautions are taken in washing out.
Tubes rising up out of the fire is a prominent difficulty and is ac-

knowledged by all but one of those even who prefer the tubes to
the shakers. The Pennsylvania never has bars rise up unless they
have been closed or nearly so with mud and scale.
Standard slope varies on different roads, but in general is about

one inch in 12 inches. The Lehigh Valley uses «
4' inch in 12 inches.

The Ontario prefers the greater rather than the lesser slopes: but
regards the length and width of fireboxes as having a great deal to
do with slope, and the depth from fire flues to water tubes more.
Sufficient slope is, of course, needed for circulation in preventing
the water from being driven out of the tubes.
Corrosion of tubes.—The Pennsylvania states that it has been

quite a common occurrence to have tubes leak at the front and
back sheets, and sometimes it is quite difficult to keep a tight
joint. When a leak is once sprung it is often found difficult to
get the joint tight. It is often found that corrosion has taken
place around the joint, and to overcome the leak is st ill further
made difficult.

Corrosion of side sheets is caused by an undisturbed lodgment of
ashes against the sheet, and is particularly facilitated if there is
also a leak.
Pull out bars are not recommended to enter from water leg.

They are usually in the proprotion of one bar to two tubes, though
the Delaware & Hudson uses about one to three. This is obtained
by placing only two tubes together, but where a bar is placed as
above next the sheet the proportion becomes one to three.
Supports for water tubes and bars are formed by cross-braces

whose ends are attached to the mud ring. The Erie states that
there should be one intermediate support for fireboxes 6 to 7
feet in length ; two supports for fireboxes from 7 to 11J£ feet long,
which may be spaced unequally if necessary to clear drivers. In the
longer fireboxes, if the front end of pull-out bar does not entee
front water leg, it should be supported there also. At the rear thr
thimble in water leg, through which the pull-out bar passes, should
be reinforced inside to allow wear of bar ; or else there should be a
cross support there attached to mud ring. Long fireboxes must
have the mud ring braced across from side to side to prevent
spreading, and this furnishes an easy means for intermediate sup-
port of tubes and bars. To this cross-brace a cast-iron piece in one
to three sections is bolted, its notched upper edges holding the
tubes and bars. Wide fireboxes over drivers require a support
made light by combining a 2}j by 3-inch square horizontal bar with
a 15^-incn truss rod having nuts'at both ends.
The Erie's experience with tubes with filling pieces has not been

satisfactory, aod engines having this form of grates have been
fitted witb_ shaking grates. It was used in engines having either
the true Wooten or plain fireboxes over the drivers There were
four drop grates, two in front and two behind, in line with the
fire doors. Cleaning the fires was difficult and slow, in which the
Lehigh Valley and Ontario concur, and the volumes of cold air
which entered the firebox when the drop grates were opened proved
very injurious to the flues.

Water tubes with transverse shaker fingers and pull-out bars be-
tween are entirely successful on the Delaware, Lackawanna &

Western, which uses the combination on passenger engines only. A
description is given that " these shaking grates occupy half of ihe
front end of the firebox and have cast fingers which work between
water tubes. There are pull-out bars for the remaining portions of
grate which occupy the space in the back between the tubes that
the shakers do in the front part of the firebox. At first shakers
were tried between water tubes the whole length of the firebox; but
it was found that it was not necessary, since shakers as now used
in front are sufficient. They give good results in passenger service
on long runs, where it is necessary to stir up the tire in front end of
firebox." There is little or no trouble with the fingers warping and
bu-ning.
Technical literature appears to be singularly lacking in the his-

tory of the details of the use of anthracite in locomotives, but your
committee learns that it is only within the past decade or less that
the railroads of this country have been making any efforts to use
shaking grates. Their most extensive use to-dav is to be found on
the Erie Railway, their adoption dating from* the early part of
1890. Before this time, water tubes with pull-out bars had been
used and were a source of continual trouble. The Erie has now
very few locomotives thus equipped. Upon these will be applied,
whenever renewals are necessary, either the standard 40-inch cast-
iron shaking grate, or a somewhat shorter 32-inch standard grate
of same width and general design, with Jo-inch fingers and ;K-inch
openings for pea coal, and thicker cross ribs of 4

'-_. inches maximum
depth, used for fireboxes over the drivers. The Erie has found no
defects in shaking grates.
The advantages of the shaking grate, in addition to an avoidance

of the disadvantages of water tubes, are stated by different roads
as follows:
Cleaner and thinner fire and softer exhaust; the improvement

of the fire during very long runs by stirring from beneath; quick-
ness and small labor in cleaning fires at stops and terminals (Sec-
tion 28i; ability to use cheap coal having a great amount of refuse
(Section 29i; economical use of coal; les3 harmful effect on fire-

box sheets; less first cost; simplicity, as regarded by the Erie;
greater safety, since there are no tubes to burst, no sheets to be
iojured by rolling and caulking, and no unexpected breakdowns;
durability with less careful handling; less expense to keep in
good condition; advantage in poor water districts, since water has
no effect; quickness and cheapness of repair.
The weight of longitudinal shakers, if without intervening tubes,

is fouror five times as much as the weight of water tubes and pull-
out bars. This has led to the introduction of one or two tubes be
tween shakers, solely on grounds of lightness.
That a oleaner and thinner tire, as well as a softer exhaust, can

be used with shaking grates is the experience of the Pennsylvania.
The great number of small openings instead of longitudinal open-
ings running the entire length of the firebox prevents much of the
small coal shaking through. The Ontario also considers that a
thinner fire can be carried on shaking grates: while the Lehigh
Valley and the Erie in general see no difference, though some of
the latter's Master Mechanics have found the Pennsylvania and
Ontario experience to be their own. The softer exhaust required
would naturally decrease the cylinder back pressure, and thus in-
crease the power of the engine.
Cheap coal can be better used upon shaking grates because the

great amount of ash and refuse is easily removed while running.
One branch division uses coal of even 27 per cent, ash upon passen-
ger engines with fireboxes between frames and with shakers. Such
coal in so small fireboxes does not give free steaming, but it is re-
ferred to as showing what can be done with shakers. Anthracite
railroads are finding it necessary sometimes to use slaty coal which
they have mined but cannot sell, or which mun be purchased from
heavy coal shippers ; also, in common with all roads, they havesome
inexpert firemen, who need every advantage to make steam even
with good coal.

Economical use of coal is reported by the Erie, Lehigh Valley
and Pennsylvania, due to less loss by dropping through the grate
and less loss when cleaning fire. The opinion of the New York,
Ontario & Western Railway had been that there was a considerable
saving by the use of shaking grates over water bars under like con-
ditions of coal, service and engine crew; but the series of tests
which have been carried on by the committee, made possible by Ihe
kindness of the above road, have not demonstrated this saving.
There is more difference in crews than in grates.
First cost is stated by the New York, Ontario & Western to be

in favor of the shaking grates, the material alone costing about
four-sevenths more for water tube grates than for shaking grates.
The durability of shakers is greatly in evidence, though less care

is needed to secure it. With proper locks the fireman is au'omatic-
ally careful and very much less care is needed in the roundhouse in

the shape of weekly inspections and washing out of tubes.
Shaking by sections is recommended by the Schenectady Loco-

motive Works: "A surface 40 inches wide by 11 feet long being
divided into three parts, giving greater ease in handling and per-
mitting the different portions of the fire to be cleaned separately."
The Pennsylvania pursues this plan upon its latest engines The
Erie and Ontario state that a section of 20 square feet is the maxi-
mum that one man can handle to advantage, 12 to 15 square feet
being much more advisable.
The advantages of the longitudinal grate over the transverse are

as follows: No side-bearers to give weight and corrosion; no intri-

cate or short lived side-bearer supports; fewer and more simple
parts, including lever connection; can be lightened by tubes in nar-
row fireboxes; standard eastings rather more profitably adapted for
all widths of fireboxes by using one or two intervening tubes than
by the filling pieces used for the same purpose with transverse
shakers; easier to locate cross-support to avoid driver.
The disadvantages are: Cannot shake front and back parts of fire

separately: more difficult to renew; long sections >varp sidewise
worse; longer sections must be stronger and heavier, especially in
the bellying rib; requires more locks; standard castings not so
easily adapted to all lengths of fireboxes.
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Coal Bunker at Tacoma—Northern Pacific Railway.

The new coal bunkers built by the Northern Pacific Railway at

Tacoma, Washington, for the purpose of loading vessels at that

port, combine large storage capacity with economy in handling

coal and low construction cost for the plant. We acknowledge

the courtesy of Mr.'E. H. McHenry, Chief Engineer, and Mr.

Charles S. Bihler, Division Engineer of the Northern Pacific

Paget Sound ports being about 20 feet. In order to allow vessels

to load at nearly all stages of the tide, a large amount of storage

coal must be elevated to a considerable height, and, as a conse-

quence, the cost of coal bunkers constructed on the ordinary plan

is considerable per ton of storage capacity.

With the new plant advantage has been taken of the peculiar

formation of the shore. From the water's edge the ground rises

very abruptly to a height of several hundred feet, the formation

being hardpan and cement gravel. On this bluff the foundation

for the bunker has been prepared by excavating a slope of the

proper angle to make the coal run freely.

The bunker itself consists of a box, with a sloping bottom,

which has been set on this slope. The coal is dumped into the

bunker from the top, two tracks running its entire length and

being connected in such a manner as to make operation as con-

venient as possible. The engine pushes the loaded coal cars up

on the tracks constructed behind the bunkers. They are then

allowed to run back over the bunkers by gravity, are unloaded

and collected when empty on one of the tracks below the bunkers,

whence they are returned to the yards. The ceal is taken out at

the lower end of the bunkers through gates into conveyors,

which run the entire length of the bunkers. There are two con-

veyors leading to the middle of the bunker, where coal is dis-

charged into the sea conveyor, which runs at right angles under

the yard tracks out to deep water. At the outer end of the sea

conveyor provision is made for the tides and for the different

loading stages of the vessels by a bridge 100 feet long, which is

pivoted on one end and can.be raised and lowered at the front

end. The conveyors consist of a series of pans, four feet wide,

two feet long and one foot deep, supported by wheels and run-

ning on light rails. They are driven by two electric motors, one

50 horse-power, at the head of the sea conveyor, and one of 20

horse-power, which can be thrown into gear with either of the

lateral conveyors, The bridge itself is counterweighted and the

raising and lowering is done by power furnished by the motor

running the sea conveyor. To run the coal from the front end

of the sea conveyor to the hatch of (he vessel an extension chute

is provided, which can be extended or shortened, raised or low-

ered by power. Only two men are required to operate

General View of Bunker and Chute Tower.

Railway, for the drawings, photographs and information which

form the basis of this description.

Coal bunkers used for the storage of coal to be loaded into ves-

sels have usually been built out into the water, and as it is nec-

cessary to provide for vessels of deep draft, the substructure has

necessarily been very costly, especially in salt water where tim-

ber work is exposed to the attacks of the teredo. An additional

difficulty arises on account of tides, the extreme range at tie

the entire bunker. One is stationed at the particular gate of the

bunker from which the coal is being taken. He regulates the

flow of the coal into the conveyors. The other man is stationed

at the front end of the bridge, where he has control of the motors

and where a number of levers are arranged by which all the dif-

ferent movements are governed.

The machinery for the bunker was furnished by the Link-

Belt Machinery Company, of Chicago, The specified capacity of
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the conveyors is 400 tons per hour, but it is found that the con-

veyor is capable of handling between 500 and 600 tons of coal per

hour. The capacity of the bunker itself is 17,000 tons, enough
for three or four good-sized cargoes. The average time consumed
in loading a vessel is about 15 hours, depending somewhat on the

dispatch it is possible to give to the trimming of the vessel. Since

the bunkers first started no delay has occurred to any vessel on
account of the stage of the tide. They have been able to take

cargo on their arrival and finish it without interruption.

The adaptation of electric motors to these operations is of par-

ticular interest, and from an examination of the plans we re-

produce it will be seen that by their employment a very simple

arrangement of the machinery is made possible.

" The motors are capable of attaining high speed and overcoming
considerable gradients."

Signed statements of more than 200 residents of 125th street bear
evidence to the fact that the service has been most satisfactory.

Compressed Air Traction.

The Hardie compressed air locomotive, designed and built by the

American Air Power Company, 160 Broadway, New York, was il-

lustrated and described in our issue of March, of the current vol-

ume, and in the May issue following we rpprinted a statement of

the cost of operating air cars on the 125th street line of the Third
Avenue Railroad in New York. The interest which has been
awakened by this experiment and by the one in prospect on the
New York elevated roads makes it appear advisable to give the
following resume of the present state of this equipment, which is

taken from a recent publication by the companv referred to :

Two street cars of the " Hardie " type were put in operation on
125th street on August 3d, 1896. They have operated since that

Front View of Chute in Service.

date without accident or failure, and have carried 188,851 passen-
gers and traveled 32,189 miles. Each car is provided with 51 cubic
feet of air storage, and runs from 13 to 17 miles at average speeds
and making usual stops, and can be recharged with air in less than
two minutes. Mr. A. J. Elias, President of the Third Avenue Rail-
road Company, says as follows :

"Your cars, operated by compressed air, have been steadily
operated on the 125th street line of Third Avenue Railroad Com-
pany since the 3d of August last.

" They have been easily handled, started, stopped and reversed,
the last named quality being a very desirable feature, reducing the
liability of accidents.

" Of course the advantage of a motor that operates independently
of connection with any subterranean motive power is apparent.

Section of Conduit-

Endorsements from these people who ride upon the cars daily, who
see them continually in operation, and who depend upon them for

service, and many of whom would like to see them replace all of

the other cars upon that street, bear evidence to the popularity of

these cars with the public.

The cars operated on 125th street are 28

feet long, and weigh 18,000 pounds each.

The load being spring supported, they are

easier and cause less wear of track than
cars of the same design, size and weight
by other systems. They can be run upon
any railroad track and require no special

construction and they can be gradually in-

troduced into service, as existing equipment
wears out, so as to require no large initial

expenditure.

The machinery on the car and in the
power station is of a simple character, slow
in its movement, causing little wear and is

maintained at a small cost.

The amount of free air used by these cars

per mile operated to date is 460 feet, while

for the last three months it has only aver-

aged 409 feet. This air is stored in the motor
at a pressure at starting of 2,000 pounds per

square inch, and is reduced to working pres-

sure by a specially constructed valve. A
properly constructed power plant to operate

100 cars will compress this air at a cost of

three cents per thousand cubic feet, includ-

ing maintenance, labor, fuel and interest on

the cost of the compressing station.

The pressure at which the air is to be

stored in the cars being always known, it

is merely necessary to provide sufficient

strength of metal to hold it. The most care-

ful inquiry fails to reveala single instance in

this country, since air has been used in op

erating machinery or motors, where anyone

has ever been killed or seriously injured by

it. The tubes used are in every instance

tested within the elastic limits of the metal

to double the pressure used in practice, and

it takes about three times the actual pressure used to burst them,

as shown by actual tests.

Locomotive No. 400, already referred to, was completed at Rome,
N. Y., some months ago, and has been operated upon the tracks in

that city.

It is now in New York waiting for an opportunity to run on the

Manhattan Elevated Railroad. It has operated with same load

and conditions as nearly as could be arrived at, at Rome, perform-

ing the service that will be required of it on the elevated structure,

with a margin of air remaining. This was determined by measur-

ing off a piece of track equal to the distance between the stations

on the Manhattan Elevated and making the runs between these

stations with the relative load, and stops, similar to the practice of



296 AMERICAN ENGINEER, CAR BUILDER

the Manhattan Elevated. Freight cars of a corresponding draw-bar

pull of a Manhattan train were attached during these runs, and the

motor performed the service in a noiseless manner and with ease

Frequently in getting out from the tracks of the locomotive works'

yard heavy trains of freight cars on the siding were shoved back,

and on one occasion 10 heavily loaded freight cars, aggregating a

load of over 300 tons, were easily moved for some distance.

There are no principles employed in the operation of this locomo-

tive which differ from those usPd in operating the air cars on 125th

street, previously referred to. If given loads, speeds, grades, etc..

are stated, the air consumption can be accurately determined, and
there is no cconomic or mechanical reason why compressed air

motors should not be employed in all city and suburban work.

Attention of steam railway people is called to a special design of

car furnished us by a prominent Western railway, to which we
have applied the Hardie motor. This car is 72 feet long, seats 130

people, with standing room for 50 additional passengers. This car

carries sufficient air storage to run 28 miles with a single charge of

air, and the motor, located on one of its trucks, has sufficient power
to accelerate to a speed of 45 miles per hour, stopping at stations

located 3.000 feet apart.

A modified form of car built on this plan will fit almost any kind

of suburban service, and the motors, being noiseless and free from
nuisance, may leave the main line on reaching the city and will be

permitted in its streets on the same tracks with horse, cable, or

electric cars.

Attention is also called to the design of double deck car now
being supplied by this company forservice in England, and designs

are now being completed for 3now plows for general street service

in the citv of New York.

Tests of the Strong Balanced Locomotive.

Most of our readers are probably aware that a locomotive de-

signed by Mr. Geo. S. StroDg, and built by the Balanced Loco-

use of small copper wires, which are passed between the driving

wheels of the engine and the supporting wheels of the testing

plant, while the engine is running. The indentations made in

the copper wires by the wheels are measured to show the effect of

the counterbalance weights on the pressure of the wheels sgainst

the rails.

The tests showed a maximum total variation in the thickness

of the wire of 0.006 inch, and a comparison of the effects of the

counterbalance of this locomotive and that known as Schenec-
tady No. 1, upon which Professor Goes' earlier tests were made,
is shown in the accompanying diagram. By an examination of

this it will be seen that the counterbalance weights of Schenec-
tady No. 1 raised the wheels entirely clear of the rails during a

portion of the revolution. The line C D E of the diagram repre-

sents the wire from the locomotive as ordinarily counterbalanced,

and the line F G F shows the effect of the balanced compound. In

this comparison it should be noted that Schenectady No. 1 had
driving wheels 62.5 inches in diameter and ran at a speed of 337

revolutions per minute, the excess balance being 400 pounds. The
balanced compound has driving wheels 67.4 inches in diameter
and ran at a speed of 323 revolutions per minute, there being no
excess balance in this case. The nearly uniform thickness of the

wire from the balanced compound shows that the weight or

pressure of its driving wheels upon the rails is practically con-

stant throughout the revolution of the wheels. From an exami-
nation of the diagram it will appear that the wire from Schenec-

tady No. 1 increased in thickness as the counterbalance ap-

proached the upper quarter. In the tests it was observed that

with the balanced locomotive there was almost a total absence of

jerking forward and backward and of nosing. Both of these

motions are quite noticeable in locomotives balanced after the

usual manner, when they are running at speed upon the rollers
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The tops of the side sills are flush with the bottom faces of the

center and inside intermediate sills, the outer intermediate sills

being one-half inch lower than the inner ones. The top faces of

the end sills are flush with the center sills, and the end sills are

13} inches deep. A cast-iron shield is placed on top of each

sill. These are made in sections about 4$ feet long, and are used

to prevent hot cinders which may be thrown into the car from

injuring the sills. The car is lined throughout with No. 13 iron,

and the ends are made of iron plates, as also are the doors. The

4 by 6-inch plates and the posts are sheathed with iron with a

view of rendering hot cinders harmless to these members. There
are four doors on each side of the car which are opened and
closed by levers at the end of the car, each lever controlling two
doors. The levers are held in place by an end door latch and
buttons when the doors are closed. The doors are not only
closed, but are pushed open by means of the levers, which is

found to be advantageous when the doors are stuck by freezing.
This mechanism after considerable experience is found to operate
;a isf ctor.ly

The novelty in the construction is that the car is low, and the
side sills are dropped so as to gain every possible inch in the
height through which the load must be shoveled. The total

Cinder Car.-End View and Section.

height from the rail to the tops of the car sides is only 5 feet 6i
inches, and advantage is taken of the top doors to reduce the
height to 4 feet 9 inches during the first part of the loading.
These doors are hinged downward. It will be noticed that the
wheels are small, being 34 inches in diameter, for the same reason,
and the whole car appears to be about as low as it is possible to
make it. The pitch of the inclined floor appears to be rather
steep, but the slope was fixed after experimenting. The height
of the ridge was first made 6 inches lower, but it was raised to

facilitate unloading. Trial also showed the necessity of using
six truss-rods, the location of which may be seen in the end view.
The car is fitted with the American continuous draft rigging and
with air-brakes, though the attachment of the brakes is not
shown in our engravings. The design is by Mr. J. O. Pattep,
Superintendent of Motive Power, and Mr. E. A. Wescolt, Super-
intendent of Car Shops.

Modern Marine Boiler Furnaces.

The influence of the corrugated furnace upon the development of
the marine engine to its present state has directed considerable at-

tention to the furnaces and we reprint the following paragraphs

V-

1. 1

from an article on the subject by D. B. Morison in Cassier's Maga-
zine:
Corrugated furnaces are made from Siemens-Martin steel ingots,

which are rolled into plates under ordinary plain rolls. Three sides
of the plate are sheared, and on the fourth side the development
of the saddle is milked and punched out. The plate is then taken

to the bending rolls, where
it is formed into a tube,
after which it is heated by
water gas, and lap-welded
by hammers of special de-
sign.
This welded tube is next

heated in a special furnace
and placed in the corru-
gating mill, in which com-
plete corrugations are
formed by one revolution;
but a few turns are given
forfinishing, and after be-

.11-&JB—1 I ing allowed to remain un-
til it is sufficiently cool, it

is withdrawn as a per-
fectly cylindrical, corru-
gated tube. It is then
taken to the flanging shop,
where the back end is

flanged by a hydraulic
press, the final process be-
ing annealing. Furnaces
for the British and other
Admiralties are subjected
to a pickling process in a
solution of hydrochloric
acid, which effectually re-

moves all scale, and thus
enables the most search-
ing examination to be
made.
The furnace which was

the greatest rival to that

•-|EJfr |
-& of Fox is that known as

the Purves ribbed flue,

made by Messrs. John
Brown & Company, Lim-
ited, of Sheffield, England.
This furnace consists of a
series of thickened ribs, 9

inches between centers,
the part between these
thickened ribs being of

plain cylindrical section.
The Purves flue is made

from a Siemens-Martin
steel ingot. Rectangular

J_ | J~1-*| i (§ tJJ section slabs, sufficient for
two flues, are formed from
these ingots under a ham-
mer, the slabs being Ti
inches thick, and their
length being equal ap-
proximately to the length
of the flue required. Spe-
cial roughing rolls convert

I •-
1 Ft f

"*
I IUti_l the slab into a ribbed plate

13i inches thick, which is

then cut in two by power-
ful shears, and, after re-

heating.each half is passed
through finishing rolls un-

til the final required thick-
'M N ness is obtained.

After being sheared at

the edges, the plate is bent
into a circular form by a
hydraulic press, and the

edges are then welded to-

gether by the insertion of

tilut pieces, the plain parts

being welded first and the

^ ! -i j ribs afterward. The fur-

nace is then heated and
converted into a circular

-S^E^La i
- ĥs^ tube by a very ingenious

hydraulic press and after-

ward flanged in the ordi-

nary way, the final process

being annealing.

A later design, the Mori-

son suspension furnace, is

an improvement on the Fox corrugated t pe. It is manufactured by

the Leeds Forge Company, Limited, in exactly the same manner,

the same processes being employed throughout.
The suspension furnace consists of a series of long curves pro-

jecting inward toward the lire, each curve being approximately a

catenary, or the form which a chain assumes when supported De-

tween two points. This long suspension curve is the feature ot tne

furnace which has proved so successful in practice, as the tension

is more uniformly distributed than in the Fox section, with its

series of semicircles. There are no inward narrow cavities and,

cons quently, there is less liability to local overheating, while tne

long inward curves present a more efficient heat-absorbing surtace

and there is considerably less tendency to alter in form under se-

vere conditions of work.

1
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Steam Chest and Cover.

EIGHT-WHEEL LOCOMOTIVE. CHICAGO, INDIANAPOLIS & LOUISVILLE RAILWAY.

H. Watkeys, Master Mechanic. Brooks Locomotive Works, Builders
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Details of Eight-Wheel Brooks Locomotive, Chi-
cago, Indianapolis & Louisville Railway.

The general dimensions and specifications of the

new eighl-wheel locomotives recently built by the

Brooks Locomotive Works for the Chicago, Indian-

apolis & Louisville Railway, the Monon route, were
givei with an engraving from a photograph in our
August issue, and through the courtesy of the build-

ers we now present some of the details of the
design.

The side elevation shows the general appearance of

the engine, the boiler outline, the running gear and
equalizing arrangement. It will be seen that the

frames are forged down and that the firebox is above
them. The firebox is 504 inches wide outside and the

frames are spaced 46 inches between centers. The
weight of the back end of the boiler is carried upon a
bracket resting upon a casting which imparts the

load to both bars of the frame and bosses in the lower
part of this casting support the driver brake hangers.

The equalizer fulcrum is in the form of a yoke lipped

against the inner face of the frame and carrying

bosses at its lower end for the equalizer pin. The
equalizer is an I beam 9 inches high and 69 inches

long. Its center support is a casting fitted between
the flanges on each side and held in piace by four

bolts. At the ends castings recessed for the ends of

springs are fitted, and the web of the I beam is cut

away to admit the springs. The springs are under-

hung and are seated on saddle castings from which

curved links carry the load to the tops of the driving

boxes. The outside ends of the springs bear against

.steel castings bolted to the frames.

The entire working deck of the engine and tender

are on the same level. This was done for the conven-

ience of the engiue runner and fireman and it gives

them the use of the whole floor of the cab which is

flush from the front end of the cab to the back end of

the coal space in the tender. From the photographic

view shown last month the tender deck is seen to be

level with the running board of the engine. The rear

ends of the frames terminate in slabs to which the

frame foot plate, of cast steel, is bolted. A 10-inch

channel is placed across the ends of the frames and a

strong ribbed cast- iron bracket from the foot plate

bears against its front face while the rear face carries

the chafing plate.

The small number of courses in the boiler has al-

ready been remarked and the longitudinal section

shows their arrangement. The taper course is f inch

thick. The dome course is j,\ inch, the outside fire-

box sheet is f inch, the crownsheet is f inch, the side

sheets are {
J

7:
inch, the back firebox sheet is f inch; the

back head T\ and the tube sheets are f inch; the throat

sheet is also f inch. The back end of the boiler tapers

downward and inward bringing the crown stays of

of equal length in each row. The tubes are 3 inches

in diameter, placed at 2f inches pitch and the spacing

opposite the widest part of the firebox is radial instead

of in vertical rows. As seen in the sectional view of

the engine the feed pipes from the injectors are car-

ried forward to about the usual location of the check

valves. A liberal supply of washout plugs is provided,

over the crownsheet, in the water-legs, and there are

four in the front tube sheet, two near the bottom of

the shell and one in the center of each side of the

group of tubes. Two tubes are omitted in order to get

in the last-mentioned plugs. The back heads are

stayed with J-inch gusset plates, secured to the head

between pairs of angles, while the attachment to the

shell is by means of a flange turned over on the gusset,

as shown in the combined end view and section of the
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boiler. All of the rivet holes in the boiler are reamed in

place.

Cast steel has been extensively used in this design and the

weight thus saved is about 5,000 pounds. The cast-steel parts

include the boiler expansion and supporting brackets, equalizer

fulcrum and end castings, spring seats, driving boxes, footplates,

driving wheel centers, steam chests and covers, pistons, cross-

heads, cylinder head and truck center casting. Several of these

details are shown in the drawings and beyond a statement of the

weight of the castings no description of them seems necessary.

The weights in the rough are as follows:

Two pistons, 326 pounds; two front cylinder heads, 270 pounds;

two back cylinder heads, 476 pounds; engine truck, center cast-

ing, 529 pounds; two steam chests, 582 pounds; two steam chest

covers, 485 pounds, and two crossheads, 300 pounds. The cross-

heads are of the four-bar type and at 150 pounds each they are

very light. The finished weights were not taken, but they are

probably between four and five per cent, below the weights in

the rough.

Master Mechanios' Association Subjects for 1898.

The proceedings of the American Railway Master Mechanics' As
sociatiou for 1897 which have just been received from the Secretary,

Mr. John W. Cloud, announce the following list of subjects for the

convention of 1898

:

Tonnage Rating for Locomotives; Advantages of Improved Tools

for Railroad Shops: Best Form of Fastenings for Locomotive Cyl-

inders; Best Method of Boiler and Cylinder Insulation; Efficiency of

High Steam Pressure for Locomotives; Square Bolt Heads and Nuts
and Standards for Pipe Fittings; Air-Brake and Signal Instructional

and the Apprentice Boy.

The subject Application of Electricity to Steam Railroads was
made a part of the programme for next year and the following

questions not reached at the last convention are carried over: The
Special Apprentice; Arrangement of Front Ends of Locomotives to

Clear Themselves of Sparks; Advisability of Systematic Course of

Engineering in Connection with Technical Schools, and The Use of

of Steel in Locomotives.

The Pneumatic System on Shipboard.

Captain Purnell F. Harrington, U. S. N., commanding the

monitor Terror, senior member of the board appointed to examine
the pneumatic system for working the turrets and guns, steering

and refrigerating upon that vessel, has submitted a report to the De-
partment which is of a more favorable tenor than many naval of-

ficials expected would be made. Captain Harrington according
to the Army and Navy Journal, states the advantages of the

pneumatic system as follows:

Whenever an air compressing engine is installed the power de-

sired for any purpose may be obtained in excess of any steam pres-

sure available. Air power motors may be substituted outside of

the main engine-room everywhere below decks instead of steam
engines, such as steering engines, anchor and hoisting engines.
Those parts of the pipes would then have an agreeable temperature
instead of being uncomfortably and hurtfully heated by the pres-

ence of steam pipes. Air leaks and broken air pipes impose no
danger whatever, while steam leaks and broken steam pipes, par-
ticularly in action, are dangerous and alarming. Air leaks are
quickly found and stopped, and they give no increase of tempera-
ture or flood of water or any personal inconvenience to those in the
compartment. There is immunity from freezing pipes. Air motors
require no special exhaust pipes, but the exhaust may be turned
into the air or used for the ventilation of the compartmenD. Air
motors may be started or stopped suddenly with little danger
of injury to the .motors. Compressed air is always ready for
work, without freeing the pipes preparatory to starting motors.
The system is, in operation, as witnessed by the board, clean and

free from danger and inconvenience, and free from difficulties in

ascertaining or removing causes of trouble, which freedom is not
inherent in any other system of turret and steering machinery.
While the board is pleased with the pneumatic machinery on board
the Terror, it recognizes the fact that it is an experimental design.
The board is of the opinion that a new design would produce re-

ults even more satisfactory than those on board the Terror.

Cast Steel Piston.

The examination of the pneumatic system covered a period of five

months, and the board describes as "excellent" the behavior of

the turrets, guns and steering gear. It has been repeatedly demon-
strated that when the ship is at a speed of from six to eight knots^

and there is a pressure in the steering cylinders of 125 pounds per

square inch, the helm can be moved by the air piston from hard over

one side to hard over the other side (68 degrees) in seven seconds.

fre^gocA_Head

Section through Firebox.

The only criticism madeby the board relates to the air compress-

ing engines. These.it declares, are of obsolete type, and run at

low speed, and a recommendation is made that they be re-

placed by compressors of recent design which run at high speed.

Up to the present there has not been even a horse street rail-

way in Siberia, but an electric line is now building in Vladivos

tok.
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CONTRIBUTIONS TO PRACTICAL RAILROAD IN-
FORMATION.

Chemistry applied to Railroads. - Second Series.— Chemical
Methods.

XXI.—Method of Determining Proportions of Oil, Turpentine,

Pigment and Moisture in Passenger Car Color.

BY C. B. DUDLEY. CHEMIST, AND F. N. PEASE, ASSISTANT CHEMIST,

OF THE PENNSYLVANIA RAILROAD.

EXPLANATORY.

The standard passenger car color of the Pennsylvania Railroad

Company, otherwise known as Tuscan red, is bought in the paste

form, and the paste should contain only oii, turpentine and pig-

ment. As a matter of fact, however, shipments always contain

moisture in greater or less amount, and as both turpentine and

moisture are volatile constituents, and as the amount of each has

an important influence on the success of the paint, it is not

sufficient to determine the sum of these two by difference, as

moisture is generally determined in freight car color. Accord-

ingly the following procedure has been devised for giving these

four constituents in passenger car color:

OPERATION.

Weigh a six-ounce Erlentneyer flask and then introduce five

grams of the paste to be examined. The manipulation of the

paste is not entirely easy. It is best to weigh tha material into

the flask, using a narrow spatula to transfer it and taking great

pains to prevent any of the paste from getting on the outside of

the flask, or near the top on the inside. Fill the flask about one-

third full with 88 degrees Beaume gravity gasoline, and agitate

with a rotary motion in a horizontal plane, until the paste is all

decomposed. Now add more gasoline, and agitate in the same

way to secure mixing, until the flask is about two-thirds full, and

finally add gasoline from the jet of a wash bottle, so as to mix as

thoroughly as possible, until the flask is nearly full. Cork

loosely, without permitting the liquid to touch the cork, and

allow to settle, which may require from two hours to two days.

When the liquid is clear, carefully remove the cork and decant

the liquid into a tall lipless beaker, which has been previously

weighed, holding abjut niue ounces. By using sufficient care,

the liquid may be decanted down so that not overfive cubic centi-

meters are left in the flask. Some skill and a little experience

are required to secure this result. Incline the flask and allow

perhaps half the liquid to run out. Then, if the pigment has

not already collected at the lowermost point of the flask, keep

the flask inclined just enough so that the liquid will not run out,

and assist the collection of the pigment at the lowermost point

by striking the flask gently against the desk. If this operation

roUes the liquid near the bottom of the flask, place it, still in-

clined, in the top of a beaker or other support, and allow to settle

again, which usually takes only a short time. Then continue the

decantation until the limit is reached. Place the beaker where

the temperature is a little above the boiling point of the liquid

and where there are no naked lights, and then fill the flask with

gasoline again exactly in the manner described above. Allow to

settle a second time and repeat the decantation in th - same way.

Enough of the liquid in the beaker will, if the evaporation is

properly managed, go off while the pigment is settling the second

time to furnish room for the liquid from the second decantation.

Evaporate the liquid in the beaker as before, gradually raising

the temperature as the liquid will bear it until a temperature of

250 degrees Fahrenheit is reached. Cool and weigh from time to

time and continue the heating at the same temperature until

constant weight is obtained. This weight, minus the weight of

the beaker, is the weight of the oil. After the second decanta-

tion, cork the flask at once with a double perforated cork,

earring two quarter inch tubes, one of which reaches to within

an inch of the botton. Attach this tube by means of a rubber

hose to an arrangement for passing air through concentrated

oil of vitriol, and the other one to an aspirator, or any convenient

suction. Pass air through the whole arrangement with occasional

weighing, until the flask containing the pigment shows constant

weight. Deduct from this weight the weight of the flask. The
resulting figures give the weight of the pigment and they, together

with the figures obtained from the beaker containing the oil,

should be treated as described under "Calculations." Treat

a second portion of five grams of the paste exactly in every par-

ticular as above described, except that after weighing the flask

to be used with this second portion, one gram of anhydrous cop-

per sulphate is weighed into it. This anhydrous copper sulphate

takes up the moisture that is present in the five gram portion,

and retains it in a condition to be weighed. The figures obtained

from this flask are therefore the weight of the pigment plus the

moisture plus one gram of anhydrous copper sulphate. These

figures as well as those from the beaker containing the oil should

also be treated as described under "Calculations."

APPARATUS AND REAGENTS.

The flasks and breakers required are perhaps sufficiently desig-

nated above.

The arrangement for taking moisture out of the air used in

drying the pigment by causing it to bubble through concentrated

oil of vitriol may perhaps be readily improvised in every labor-

atory. Drechsel's wash bottles for washing gas, with ground

glass joints, are very convenient for this purpose.

The gasoline specified is readily obtained in the market. It is

best to obtain it in tin cases, and every new shipment should be

tested. If the same amount used in an analysis leaves a weigh-

able residue, when a blank oil determination is made, a correc-

tion corresponding to this should of course be made. It is better,

however, to secure such a grade of gasoline that no residue will

be left. If the gasoline is not shipped or stored in wood or dirty

cans, very little difficulty will occur.

The anhydrous copper sulphate is made by heating the ordinary

crystallized salt in a porcelain dish, over a Bunsen burner, until

it becomes white and pulverulent. Stirring with a glass rod

facilitates the operation. High temperatures are cot required.

CALCULATIONS.

The figures obtained by deducting the weight of the beaker

from the constant weight of the beaker and oil give the weight

of the oil in 5 grams of the paste. The figures from either

5-gram portion may be used for this calculation, as long experi-

ence shows that these figures give results which are frequently

identical, and rarely differ more than a quarter of one per cent.

Let us suppose the weight of oil to be 0.4340 gram. Then the

percentage of oil would be (0.4340 x 100 -- 5) 8.68. Still further,

let us suppose that the figures obtained from the flask containing

the pigment of the first portion are 3.9885 grams. Then the per-

centage of pigment would be (3.9885 X 100 + 5) 79.77. Again, if

we add together the weights of the oil and pigment obtained

from the first portion, we have 4.4225 grams, which represent the

weight of the oil and the dry pigment, the moisture having

passed off during the drying. Adding together also the weight

of the oil and the weight obtained from the flask containing the

pigment of the second portion and we will have, let us say
f

5.5200 grams. One gram of this is the anhydrous copper sul-

phate, which we added. Deducting this we have 4.5200 grams,

which represents the weight of the oil, pigment and moisture of

the second 5-gram portion. But from the first 5-gram portion

we have the weight of the oil and dry pigment, viz., 4.4225

grams. The difference between these figures, or 0.0975 gram,

represents the moisture, and its percentage would be (0.0975 X
100 +- 5) 1.95. Finally, the percentages of oil, pigment and moist-

ure being known, their sum (90.40) deducted from 100 gives the

percentage of turpentine, viz., 9.60.

NOTES AND PRECAUTIONS.

It is quite apparent that this method involves as its principal

features the insolubility of the pigment in gasoline, the solubility

of the oil and turpentine in the same menstruum, the volatility of

the mixed turpentine and gasoline without vaporizing the oil or

pigment, the possibility of removing the moisture from one por-

tion of the pigment by means of dry air, and the possibility of

capturing the moisture in another portion by means of the anhy-

drous sulphate of copper.

It is well known that commercial spirits of turpentine is rarely
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free from a residue of either pitch or resin or both, which does

not volatilize on exposure to dry air. This residue, of course,

appears in and is weighed as oil in the method above described.

The amount of this residue rarely exceeds 2 or 3 per cent., and as

the maximum percentage of turpentine in the paste cannot be

more than 18, the error thus introduced will at most be only a

few hundredths of one per cent.

It is probable that there is a slight oxidation of the oil during

the evaporation and subsequent drying to constant weight. Di-

rect experiments on oil free from moisture, however, show that

the change in weight due to this oxidation is very small. Mulder

has shown that during exposure to the air, especially at high

temperatures, linseed oil loses carbon and possibly hydrogen,

while it gains oxygen, and experiments made for this purpose

show that the loss and gain very nearly balance each other, so

that the error introduced during the drying can safely be ig-

nored.

The pigment of passenger car color gives much less difficulty

from slow settling than often happens in freight car color. This

is apparently due to the fact, that by the requirements of the

specification, not less than 74 per cent, of the pigment must be

anhydrous sesquioxide of iron, while of the remaining 26 per

cent., from one-third to two-thirds may be the organic coloring

matter required to produce the shade, so that there is very little

space left for clay, gypsum or other hydrous substances which

apparently cause most difficulty in settling.

It should be mentioned that in actual practice it is rare to ob-

tain oil to weigh, that is absolutely free from pigment. This may
arise from the fact that a little extremely finely divided pig-

ment remains suspended in the liquid, especially before the first

decantation, or from disturbance of the settled pigment during

the decantation, or possibly from solution of some of the organic

coloring matter in the menstruum. With proper care during the

decantation the error from these causes is believed to be very

small.

If the paste contains 9 per cent, of oil, as is desired and ex-

pected, the amount of oil in five grams would be 0.4500

gram. About 150 cubic centimeters of liquid is present be-

fore the first decantation, and by the supposition ,| of this are

left after the decantation is finished; that is (0.4500 X 5 -s- 150)

0.0150 gram of oil is left. But if the directions are followed,

jfo of this are left after the second decantation; that is

(0.0150 X 5 -=- 150) 0.0005 gram of oil are left with the pig-

ment and weighed with it. This amounts to an error of (0.0005 X
100 -5- 5) 0.01 per cent. If greater accuracy than this is desired

a third treatment with gasoline can be employed.

The separation of the liquid from the pigment by decantation

is much better than to use a siphon. Formerly a siphon was em-
ployed, but it was found that there was a little loss due to mate-

rial adhering to the siphon, and also the liquid could not be drawn
off so as to leave as small a volume behind, on account of the cur-

rents at the inlet end disturbing the pigment.

The directions require that both the oil and pigment be dried

until constant weight is obtained. It is probable that, especially

with the oil, absolute constant weight would never be obtained.

If the difference between two weighings an hour apart does not

exceed one or possibly two milligrams, the resulting error will

be so small, as is readily seen, as to have no practical impor-

tance.

The directions to put the paste low down in the flask during

the weighing, and to prevent the liquid from touching the cork,

are perhaps of more importance than would appear at first sight.

The difficulty of avoiding loss while decomposing the paste, if it

is near the top of the flask, is quite considerable, and tbe loss if

the liquid touches the cork is much more than would be sup-

posed.

Gasoline is quite sensitive to changes of temperature, and its

vapor tension even at ordinary temperatures is quite consider-

able. If the flask is tightly corked, therefore, there is danger of

Iobs of both flask and its contents.

There seems little doubt but that dry air will remove all hygro-

scopic moisture from pigment. Direct experiments made for

the purpose show that after constant weight has been obtained,

if water is added to the flask, and the evaporation repeated, the

same constant weight is readily obtained again. Furthermore,

it seems fair to consider all water not removed by dry air as a

legitimate constituent of the pigment.

It should be mentioned that since the bulk of pigment in the

flask is quite considerable, cases may arise where hygroscopic

moisture will be mechanically held in the pigment and constant

weight obtained before all the moisture has passed away. This

difficulty may be avoided by distributing the pigment over the

sides and bottom of the flask, just before all visible liquid disap-

pears. The distribution is easily made by turning the flask

down on its side and revolving it slowly in the hands. With a

little experience the layer of pigment is easily spread over so

large a surface, that the danger of entrapped moisture is very

small.

The power of anhydrous copper sulphate to take up moisture is

very great. If from any source, as for instance through a leaky

tube, undried air is taken into the flask containing the copper

sulphate, the determination is rendered worthless and must be

repeated, owing to the taking of moisture by the anhydrous

copper sulphate from the undried air. Numerous experiments

show this beyond question. There seems, therefore, little reason-

able doubt but that the anhydrous copper sulphate does actually

capture and hold all the hygroscopic moisture present in the five

grams of paste to which it is added. Also the necessity of pre-

venting the accession of any considerable amount of undried air

to the flask containing the anhydrous copper sulphate during the

whole operation is apparent.

Experience indicates that concentrated commercial oil of vitriol

Hsed in drying the air becomes soon so diluted as to be inefficient.

It must be renewed every two or three determinations. A very

good arrangement is to have two or three Drechsel wash bottles,

containing acid, in series, renewing from time to time the one

next the flask, pushing the others down in order at each renewal.

The reason why, in getting tbe moisture, the sum of the oil and
pigment obtained from the first portion is taken from the sum of

the oil aud pigment obtained from the second portion, instead of

using the figures representing the pigment, in both cases, is be-

cause in this way the possible error introduced by failure to effect

absolute separation of oil and pigment is avoided. If, as has

already been stated, the percentages of oil obtained from the

two portions differ a quarter of a per cent, with corresponding

differences in the pigment, it is obvious that, if the pigment fig-

ures are used, an error to this extent would be introduced into

the moisture determination, which may easily be avoided.

The Westing-house Gas Engine.

The new gas engine which has recently been placed on the

market by the Westinghouse Machine Company is the result of

an extensive series of experiments. Sizes varying from 5 to 250

horse-power have been built and tested, and one of 750 horse-

power is now under construction. The gas engine is believed to

be fully the equivalent in design and workmanship to the steam
engines by which these builders are so widely and favorably

known.
In its general design the gas engine embodies the important

features of the steam engine already referred to, the upright self-

contained construction and the self-lubricating principle being par-

ticularly apparent. The cylinders, two in number on the smaller

sizes and three on the larger sizes, are cast from a special mixture
of hard, fine-grained iron, bored and finished with a high degree
of accuracy. The pistons are of the trunk pattern, cast from the

same quality of iron as the cylinders, aud made very long in order

to serve the purpose of a cross-head, without causing troublesome
wear of the cylinder walls. The piston is packed with cast-iron

spring rings, which insures a maximum of tightness and long life.

As in the steam engines, the piston carries a case-hardened steel

wrist pin, accurately ground to size, with which the upper end of

the connecting rod engages. The connecting rods are forged from
steel, the ends being fitted with adjustable bronze boxes lined with
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the best quality of genuine babbitt metal. The adjustment of the

piston end of the connecting rod, usually a difficult operation in

trunk piston engines, has been taken care of in a particularly

ingenious and convenient manner. The shaft is a forging made
from the best quality of open-hearth steel, the cranks being

forged solid and slotted out. The shaft is machined all over and
is particularly strong and heavy.

The bearings are all adjustable, the lower halves being set up
by wedges operated by screws. As the wear on the bearings is

always downward, the upper halves preserve their original posi-

tion. In taking up the wear, the wedges are drawn across until

the shaft is brought up against the upper halves of the bearings.

This construction insures the proper alignment of the shaft after

each adjustment, as it has of necessity to come back exactly to its

original position. It also preserves the original clearances.

and consequently the same degree of compression, which
has much to do with the economy. Maintaining a constant

hand this company furnishes a simple and effective air compres-
sor and an air storage tank of ample capacity. The air compres-
sor can be operated by hand to charge the tank for the first time,

after which it is run by a belt from any convenient pulley either

on the engine itself or on the shafting. By running the compres-
sor a few minutes every day the tank is kept fully charged and
ready for starting the engine at any time. A pipe leads from the

air tank to one cylinder of the engine, in which pipe is a valve

arranged to be opened and closed at each revolution of the engine,

by means of a cam on the end of the shaft which operates the

exhaust valves, the opening occurring just as the crank is pass-

ing its upper center. A single motion of a lever on the crank
case sets the exhaust valve on this cylinder so that it opens on
every return stroke of the piston, instead of every other stroke,

as when the engine is in normal operation. A turn of a screw
throws the admission valve on the same cylinder out of opera-

tion. It will readily be seen that one cylinder of the engine is

Front View of 70 Horse-Power Westinehouse Gas Engine.

height, from the base of [the engine to the center of the shaft,

is a specially desirable feature where the engine is connected

direct to an electric generator or other machine.

The ignition of the explosive mixture is accomplished by the

electric spark. The igniters are simple in construction and ex-

ceedingly durable. They are mounted in small castings, easily

removed and replaced. In sizes from 13 horse-power up double

igniters are provided in each cylinder. One igniter only in each

cylinder is in operation at any one time, the other being held in

reserve.

Small gts engines are easily set in operation by giving the fly-

wheel several turns by hand until a charge of gas and air has

been drawn in, compressed and exploded. In the larger sizes

this method is too laborious, requiring the combined efforts of

several men, besides being attended with more or less danger

from the sudden starting when explosion takes place.

With the engines which are too large to be readily started by

now converted into a compressed-air motor, without disturbing

the functions of the other cylinder or cylinders. The engine be-

ing set with the crank a little past its upper center, the air and

gas inlet valves properly adjusted, and the stop valve on the air

tank opened, it starts up and continues to run on the air

pressure until explosion takes place in the other cylinder. The

stop valve is then closed, the inlet and exhaust valves set again

to work in the regular manner, and the engine is in full opera-

tion. The air admission valve can be disengaged from its cam
when not in use.

These engines operate on the Otto cycle. On the first outward

stroke the piston draws in a charge of the explosive mixture,

which it compresses on the return stroke. As the crank passes

the center, the charge is ignited and expansion takes place on

the next forward or working stroke. During the succeeding

return stroke the burnt gases are expelled, leaving the cylinder

ready to repeat in regular order the same series of opera-
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tions. The single-acting piston receives in consequence only one

impulse for each four strokes, or each two revolutions of the

•rank. This feature at once places the single-cylinder engine at

a disadvantage in the matter of 6teady rotative speed. The dis-

advantage is still further aggravated by the common "hit-and-

miss "system of governing, in which the regulation is effected by

varying the frequency of the explosions, leaving the intensity

the same. At full load such an engine receives an impulse every

second revolution, while on lighter loads the impulses may be as

infrequent as one in every eight or ten revolutions. Such a

method of governing cannot be either quick or sensitive, and

while perhaps reasonably satisfactory when running under steady

load or driving machinery in places where good regulation is

not essential, it is particularly unsuited for the exacting require-

ments of electric lighting, especially since the advent of high

efficiency lamps, c-n which the effect of bad regulation is disas-

trous. This shortcoming is compensated for, in a measure, by

Pneumatic Jacks for Lifting Locomotives.

In locomotive repair shops not equipped with overhead travel-

ing cranes portable power jacks for such work as lifting locomo-

tives while taking out or putting in driving wheels are very con-

venient and the accompanying engravings show a design for this

purpose as worked out and used by Mr. J. H. McConnell, Super-

intendent of Motor Power of the Union Pacific Railway. These

appliances are not new in principle, but the application of com-
pressed air to the lifting of such heavy weights is interesting, as

is also the telescopic feature of one of the pair of jacks shown.

The single lift jack has but one piston and lifts 29J inches. It is

used under the rear end of the engine and the telescopic jack is

used under the front end. The larger piston of this jack has a

lift of 12 inches and the smaller piston lifts nearly 15 inches

more. Wrought-iron tubing is used for the cylinders and piston

rods and the packing for the pistons is of leather turned over

rings of wire T
E
S inch in diameter. There are four castings in the

telescopic form, one of them being the base casting and in the

single lilt jack the base is made of pressed plate. Both jacks

are designated as 17J inches in diameter. A convenient form of

two-wheel truck constructed of iron with a wooden tongue is

provided for transporting each jack and they are operated by

A^-ij*1— '"-'*'
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—
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the use of extraordinarily heavy flywheels on the engine itself,

often supplemented by auxiliary flywheels on a jack shaft or on
the shaft of the dynamo. Even with the greatest precautions,

the explosions in the engine can often be counted by the chang-
ing brilliancy of the lamps in circuit, and always by fluctuations

shown by a reasonably sensitive voltmeter.

By the use of two cylinders alternating the working strokes of

the pistons the Westinghouse gas engine receives an impulse at

every revolution. A sensitive governor regulates the amount of

the explosive mixture admitted for each charge, in proportion to

the load on the engine, giving an impulse at every revolution

whether running fully loaded or entirely light. On this account,
for smooth running and steady speed, it is said to be equaled only
by the best steam engines, and these essential and desirable qual-

ities are obtained without overloading the shaft with enormous
flywheels. This claim is substantiated by the fact that these

engines have been successfully operated when connected direct

to dynamos.

one man exclusively. The engravings show the trunnions used

for carrying the jacks about. The air pressure is applied by
mears of a pipe leading from the base of the jack to an ordinary

hose coupling for attachment to the shop air hose. Mr. McCon-
nell states that they have been found much superior to ordinary

ratchet jacks and it is easy to see that they afford a means for a

great saving in time in making the lifts. The engravings do not

appear to require further explanation, except to call attention to

the wooden filling of the piston rods.

Master Car and Locomotive Painters' Association.

The twenty-eighth annual meeting of the association will beheld
at Old Point Comfort, Va., Sept . 8, 9 and 10, at the Hygeia
Hotel. A special rate of S3 per day has been secured for mem
bers and their wives. The list of subjects for discussion is interest-

ing and an instructive meeting is expected. Mr. Robert McKeon
is Secretary of the Association with office at Kent, O.
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The Great Siberian Railroad and the Present State of Its

Construction.

(Special Correspondence to the American Engineer, Car Builder and
Railroad Journal.)

(CONTINUED FROM PAGE 234.)

THE EASTERN SIBERIAN OR AMOUR RAILROAD.

The surveys of the line connecting the Acrirainus of Transbaikal

Railroad with the Oussouri Railroad, along the left shore of Amour
River, were very difficult; $500,000 was appropriated for that pui-

pose. The surveys were begun in 1894 and ended in 189(5. They
gave the following results: The length of the line from Pokrovska
to Khabarovk will be S70 miles, and the cost together with rolling

stock §50,125,000, or -*57,610 per mile.

The construction of this line will be postponed to an indefinite

time, for it is found more convenient to connect the Transbaikal

line with the Oussiri line or rather with a point of it near Vladi-

vostok by means of a line located in a great part across China. This

new line the Eastern Siberian Railroad planned to extend from the

station Onon of Transbaikal Railroad to Station Nikolskoie of

Oussouri Railroad, 1,280 miles long, consists of three sections: 1st,

the branch of Transbaikal Railroad, from Onon to the China bound-
ary, 293 miles; 2d, the Eastern China Railroad, 920 miles, across the

two China provinces; Khei-lun czian and Ghirin, and 3d, the Ous-

souri branch, 67 miles - from the China boundary to Station Nikol-

skoie. Both branches will be constructed by the Russian govern-

ment; the Eastern China Railroad will be constructed in five years

by the company of the Eastern China Railroad, incorporated by the

China Russian bank, and being under the control of Russian Finance
Minister.

On the line of the Eastern China Railroad only reconnaissances

and topographic surveys along the designed direction were made
in 1896. The definite location will be determined in 1897, and the

construction will be commenced in August of this year.

It is obvious from the above that the railroad line along the left

shore of Amour will not be built, and so the Amour territory will

remain without any high way, having as yet not even a wheel road

across it. Therefore the construction of a highway along the left

shore of Armour will have great importance for the country. Such
a road is projected by the Minister of Ways and Communications;
it will be 850 miles long and cost about §5,500,000. It is designed

with gradients not more than five per cent., with radius of curves

175 and 105 feet, with grade 21 feet wide (14 feet macadamized),

with timber bridges and post station houses.

This highway will be located in the direction chosen for the

intended Amour Railroad.

THE OUSSOURI RAILROAD.

The Oussouri Railroad, from Vladivostok, on the Pacific Ocean,

to Khabarovsk, is 479 miles long. It consists of two divisions:

I. The South Oussouri Railroad, from Vladovostok to Grafskaia,

227 miles long, with three miles of branches. It was begun in

1891 and is now quite ready, and has coat $10,290,000, or $49,000 per

mile.

II. The North Oussouri Railroad, from 'Grafskaia to Khaba-
rovsk, 252 miles long, with 3% miles of branches. It was begun in

1894 and will be completed in 1898. The cost of it is estimated at

§10,855,000, or $43.000;per mile.

The South Oussouri Railroad has been damaged very much by

the inundations of 1895 and 1896; so that the reconstruction of

grading and bridges requires $550,000.

The state of construction of the North Oussouri Railroad is given

by following figures: The clearing is completed; grubbing is 73 per

cent, done; 227 miles of temporary roads are ready. Earthworks on

the main line: 6,261,000 cubic yards or 90 per cent, of the whole, is

made ; on the Amour harbor 30 per cent., on the Amour branch 74

per cent.; on stone culverts and small bridges 91 per cent, of

stone work is made; 50 per cent, of iron girder are erected; 98

per cent, of timber bridges are finished. Of the great bridges across

the rivers Iman, Bikin and Khor, about 50 per cent, of stone work
is done, and of 11 caissons, 5 are sunk and 1 is under construction

;

of 9 spans of 210 feet each, 4 spans are erected and 3 have been car-

ried from European Russia. The track is laid on 101 miles of main
line and 8 miles of branches, and 9 miles of station sidings ; 580,000

ties are prepared, and 240,000 ties are already laid in track. The
telegraph is built on 90 miles. Of line buildings, 21 section houses,

and 25 small section houses are ready ; besides them on 10 stations

the passenger houses and all other buildings are building.

The construction of the Oussouri Railroad goes slowly in conse-

quence of very difficult local conditions. In 1896 two inundations

and a very rainy summer and autumn (15 rainy days a month) ob-

structed the progress of work. The population is very small, and tie

cold and dry winter and hot and moist summer, together with

marshy ground, generate many chills, rheumatic and fever sick-

nesses.

The Oussouri Railroad was that link of the Siberian Railroad

which was begun in 1891, the commencement of construction being

inaugurated by the Csarevitch Nicolas (now Emperor). The pro-

visory traffic was opened in sections in 1893 and 1894, and has given

the following gross receipts for freights and passengers :

In 1893 year from November 1 25.153 roubles.
" 1891 " " " " 262.2«
" 1895 " " " " 799,355
'•1898 " till October 1 654.106

Total 1,741,167

THE VLADIVOSTOK PORT.

The Vladivostok is the eastern terminus of the Great Siberian

Railroad, and therefore it will have a well-equipped commercial

port. To that purpose the bay of "Golden Corn " in the south

bank of peninsula Mouravier Amourski can be utilized. This bay

situated on 43°6'51 1 .;" of northern latitude and 149* 36' eastern

longitude is about 3 miles long and 1 mile wide, and has a depth

varying from 26 to 66 feet, and is protected against all winds.

However, in winter the bay is covered with ice, but this defect can

be met by means of two or three ice breaking steamers.

For fitting this port a landing harbor 2,100 feet long is designed,

which shall lessen the cost of landing, this now being about Sli*

per ton. The cost of this construction is estimated at $635,000:

THE AMOUR RIVER.

The construction of the link connecting the Transbaikal Railroad

with the Oussouri Railroad will not be completed until 1903, and

if the other lines are completed in 1898, then from 1898 till 1903 the

Amour River from Sretensk to Khabarovsk will be the important

connecting link of the Great Siberian route. The navigation on

this portion of the Amour (Sretensk-Khabarovsk) begins in May
and ends in the middle of September; the navigation on Oussouri

River continues from the middle of April to the middle of October;

the steamers, after the winter stay, start about the middle of May

from Nicolaicv.sk, the estuary of the Amour. A good navigable

year has only 170 days. The navigation in the lower and middle

part of the Amour (about 1,300 miles), up to Blagoveshchensk, is

quite convenient and open during the whole period. From Bagl-

oveshchensk to Pokvovska the navigation on Amour and further

to Sretensk the navigation on its tributary. Shilka, is not so easy,

and sometimes in low water must be suspended entirely, the depth

in some spots being only 2K feet. The commercial fleet on the

Amour consists of 100 steamers with engines of 4,500 indicated

horse-power, and about 200 barges with a tonnage of 17000.

This number of steamers and barges being not sufficient for the

transportation of the materials destined for the construction of Si-

berian railroad, the government has ordered two side-paddle tug

steamers for the Amour: one of 600 indicated horse-power and an-

other 900 indicated horse-power, and seven steel barges, each with

a carrying capacity of 400 tons. In this manneronly the transpor-

tation of materials and the terms of construction of the Siberian

Railroad can be obtained.

GENERAL REMARKS.

The above statements show that in the years 1895 and 1896 the

construction of the Great Siberian Railroad was carried on with an

uncompared energy, as is obvious from the following figures,

showing the progress of tracklaying :

The length of traok at the close of 1893 was 257 miles.
• " " •' 1894 was 8»5

" 1895 was 1.808 "
•• 1896was 1.990 "

If we compare the latter figure with the total length of the

Great Siberian Railroad from Chelabinsk to Vladivostok, 4,507

miles, we see that the track is already laid on nearly the half of

the main Siberian Railroad. On the other side, comparing the

length of the continuous railroads, old and new ones, opened for

traffic from St. Petersburg to Krasnoiarsk, 3,070 miles, with the

total distance from St. Petersburg to Vladivostok, about 6,232

miles, we find that the half of this distance can already be traveled

by ra ji_
A. Zdzarski.

Thirty years ago the B. & O. bought steel rails in England at a

cost of SI 12 per ton in gold. Some of this rail is still in use on

«hort branches and is in marvelously good condition. It is pear-

shaped and was intended for use with wooden splices.
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Railroad Testing Bureaus.

August 6, 1S97.

Editor American Engineer, Car Builder and Railroad
Journal:

Before I had read the article in the August number of your paper
on the subject of " Railroad Testing Bureaus " I bad made a memo-
randum to write you with the request that you take up this
question of laboratories for the purpose of ventilating it a little.

The subject will probably be discussed at the convention next year,
but I cannot wait to express my disapproval of any plan looking to
the entering of such a field by the Master Mechanics' Association,
and cannot believe the Master Car Builders will seriously consider
the idea of going so far out of their way. Before I had a labora-
tory in my department I found it very convenient and entirely
satisfactory to have testing done by cne of the regular testing
bureaus, and I am not sure now that it would not be money
in our pockets to continue in that way. I think that the rail-
way associations have no business to establish laboratories for
routine work. The various testing bureaus or private concerns
engaged in this business can do it more.cheaply and more satisfact-
orily for such roads as cannot maintain laboratories of their own.
Regarding the special work for which you conclude a laboratory or
laboratories established at central points would be feasible I would
say that the idea seemed to me to be a good one if there is work
enough to keep such a laboratory going. I think, however, that
there should be only one such laboratory in the country maintained
by the association, as there would certainly not be enough work to
keep more than one busy. Such a laboratory should include a dy-
namometer car, a stationary testing plant and facilities for making
such tests as those by the committee on best metal for brakeshoes.
Such a laboratory might be started in a modest way and added to
as the necessities appear. I heartily approve of this part of the idea
if it is not overdone.

Master Mechanic.

Lubrication of Locomotive Cylinders.

Rio Claro, Brazil, Julv 8, 1897.
editor of the American Engineer, Car Builder and Rail-road Journal:
Will jou allow me to say that I cannot agree with the writer of the

article on lubrication of locomotive cylinders in your June number,
either as to the cause of the trouble now being experienced or theremedy therefor I I do not believe that condensed steam accumu-
lates in the oil pipes at any time if the instructions of the lubricator
companies are followed in giving these pipes a constant descent
from lubricator to steam-chests. Water will always run down bill,
and there is nothing to prevent these pipes draining themselves
after the pressure has equalized, if there are no sags. This how-
ever, is what I believe does take place.
After the drops of oil have passed up through the water in sight

feed glasses they are blown into the oil pipes bv the steam through
the pin holes in the choke plugs, and bv this process th» oil is
thoroughly atomized. If the throttle is closed this steam ex-
pands after passing the choke plugs, and makes a sufficient volume
to create a current strong enough to carrv this oil through to the
steam chests in its atomized state. Now. if the throttle is opened,
the pressure from the steam chests rushes up into these pipes
forcing this expanded and oil-laden steam before it until the pres
sure is equalized, and the pipes are swept clean of oil for a consider-
able distance. After the pressure has equalized, the current again
sets toward the steam chests. But the small amount of steam
that can pass through the pin hole in the choke plugs, not being
allowed to increase its volume by expansion as before, in conse-
quence of the pressure from below, does not make enough current
to carry the oil along in its atomized state; instead of which, this
oil adheres to the surface of the pipes, then collects in drops, and
finally after a considerable time accumulates in a sufficient
quantity to ran to the steam chests by gravity, assisted somewhat
of course by the feeble current in pipes. Any reduction of pressure
in the steam chests causes the steam in pipes to expand and rush
out, bringing the accumulated oil with it, and then we must wait
for it to collect again as before. This, of course, gives a very
irregular feed to valves while the engine is working steam.
Enlarging the pipes would. I should think, a^ravate the evil,

as it would present more surface for the oil to collect upon, and

also further decrease the velocity of the current. If any change is

to be made. I think the pipes should be made smaller. The devices
spoken of as being applied by the lubricator manufacturers, to

automatically let a larger volume of steam into the pipes, at or
near the lubricator, would seem to me to be the best way out of the
trouble, although, as is stated, this makes a complication that
should be avoided if possible. If an engine were left standing with
closed cylinder cocks, sufficient pressure might accumulate in the
steam chests to open these automatic valves and cause the engine
to move off at an awkward time. The question would seem to be,

whether the evils now complained of are grave enough to justify

this complication and its attendant danger.

I cannot see how anything would be gained by using the falling

drop lubricator. There is no difficulty now in getting the oil into

the pipes : the trouble is iD getting it through them. The distance
which a locomotive lubricator must be situated from the point
where Ml is required is such, that gravity alone cannot be depended
on to do this satisfactorily, when so small a quantity is to be fed at

a time. I have, no doubt, however, that lubricator manufacturers,
now that their attention has been so generally called to this diffi-

culty, will meet and overcome it in the best possible manner.
C. L. Dunbar.

[A great deal may be said upon this subject, but we are dis-

posed to await the results of some careful experiments now being

conducted by the officers of a large road before putting forth any
more statements which are not based upon absolute knowledge of

what goes on inside the pipes of locomotive lubricator systems.

We believe our correspondent to be wrong, but are unable to

prove it now. When the tests referred to are completed more
will be said upon the subject.—Editor.]

The Strong Balanced Locomotive.

Editor American Engineer, Car BnLDER and Railroad
Journal :

Again the old subject of the hammer blow is brought to our

notice: this time in a slightly different light. At one time the

" hammer blow fiend " got to be such a nuisance that threats of

annihilation seeiu to have prevented the term being used in con-

nection with recent tests at Purdue University, but notwith-

standing the idea still remains like the fellow who thought
'• damn " if he could not say it. There is not a particle of doubt

but that the StroDg locomotive can be balanced both vertically

and horizontally, but we do not think that the game is worth the

candle, in the fact that not only is the vital machinery of a loco-

motive doubled but the very uncertain crank angles are also in-

troduced. Professor Goss' tests show what every engineer knew
before would be the result of this arrangement, that the wheels

would turn smoothly at all speeds and if this is the whole intent

of the builders; the locomotive will undoubtedly be a success in

that particular, as there would be no excess balance in the wheels

and probably no tendency to " nose " on the part of the engine.

Mr. Stroug's letter in the Railroad Gazette, dated Aug. 9, says

in one place: "The heavy pistons and weight of the reciprocating

parts make the use and ownership of such engines too expensive."

The remedy that is proposed in this engine seems to me like an

antidote for a poison, instead of getting down to bed rock and

eliminating the poison altogether. While it is true that the in-

ertia of one piston with its piston rod, crosshead and connecting

rod moving in one direction, is balanced and counterbalanced by

its fellow piston, piston rod, crosshead and connecting rod mov-

ing iD the opposite direction, yet it is nowise true that the inertia

of the parts has been eliminated: in fact, not only do we
have the inertia of one set of piston and attachments,

but we have double the effects caused by its fellow pis-

ston and attachments. It is true that the individual parts

can be made possibly lighter than when the same power

is obtained from a single piston, but there will certainly be more

weight in the two sets of pistons, etc.. than when the same
power is doubled with one piston, and while the thrust

of the inertia is distributed over a grtater amount of bearing

surface, yet it is still thers, and will make itself felt in wear on

journals, bearings, etc. In June, lsilfi, the undersigned pre-

sented a paper on "Locomotive Counterbalancing," before the
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Association of Engineers of Virginia, in which he recommended
that the amount of unbalanced reciprocating weight for one side

of the engine be taken at F}^ of the whole weight of the

engine in working order. About the same time the Committee
of the Master Nfechanics' Association recommended T J- lT

for this

value, but Mr. E. M. Herr, the Chairman of that Committee since

stated that he believed 3 J was just as good as
4 J , and judging

from the very steady and easy riding of a locomotive recently

redesigned and whose unbalanced reciprocating weight is 3-J-* of

the total weight of the engine, it seems to be evident that the

excess balance ma}', with proper designing, be gotten down to

a very small figure. The engine referred to has 20-inch cylinders,

68-inch driving wheels and operates with ISO pounds steam press-

ure, from which it will be seen that a strong piston and connec-

tion is necessary, but for this engine we have the following re-

ciprocating weights:

1 Piston and rod 30S pounds.
1 Crosshead 183
43 per cent, of main lod 205 "

Total 696

This, we think, is very light for this size of engine. The
counter-balances in this engine appear to the eye to be very light

and, in fact, the pressure in a vertical direction due to excess

balance in the wheels, amounts to but 4,000 pounds per wheel at

a speed of 68 miles per hour, and as the load on each wheel (not

axle) averages 16,000 pounds, it will be seen that the effect due to

the excess balance is very small. It is true that there are many
engines running in which the effect of the excess balance at high

speeds would be as great as the static load on the wheel, but we
must file a disclaimer that these engines should be considered a

good design as far as this detail is concerned.

From the sbove facts we believe that a two-cylinder engine,

simple or compound, can be so designed that the reciprocating

weights and excess balance in the wheels will in no wise be detri-

mental to the operation of the engine or the track, and without

necessitating the extra care which double pistons, crossheads,

guides, connecting rods and cranks is sure to result in, and we
are confident that this opinion will be sustained by 99 per cent, of

the practical railroad men in this country.

Only a few years since, one of our oldest authorities on locomo-

tives recommended a pendulum motion from the crosshead by
which a weight equal to the piston, etc., should be swung in the

opposite direction by a system of levers, and while this was much
laughed at and discussed at the time, yet we believe in the long

run it would be preferable to doubling up our pistons, crossheads

and connecting rods. G. R. Henderson.
Roanoke, Va., Aug. 20, 1897.

Why Automatic Road Crossing- Signaling Apparatus Fails.

BY V. K. SPICER, MEM. AM. SOC. C. E.

The question of protection to people and vehicles at cro-sings
of highways and railroads has occupied much thought, and many
devices for the purpose have been employed with greater or less

success. Gates operated by men stationed at the crossings are
most frequently used to afford such protection.
A roan armed with a flag, or lantern, having authority to

arrest the progress of passengers, even if he is vigilant, can afford
but limited protection. Supplemented by the most effective
gates, his actual duties are increased, his attention distracted and
his ideas of responsibility reduced, from the fact the gates under
his manipulation are intended to warn against and prevent pass-
age across the tracks. It is practically impossible to impose and
operate any sort of physical barrier against the foolhardy pas-
senger that will be effective and economical.
In order that ample warning of the approach of trains

shall be given, not only to a crossing watchman when
one is employed, but to all who may be in the vicinity of the
crossing, visible and audible indications must be exhibited at the
proper time, and continue in evidence until the passage across
the tracks is again safely open. Without such warnings, a
watchman has no accurate knowledge of the approach of trains
during foggy or stormy weather, or when his sight or hearing is

obscured. With a thoroughly reliable arrangement of this sort,
the best possible protection can be offered to the public at ordi-
nary highway crossings.

" Self preservation is the first law of nature," and a warning of
danger, given in ample time, in a way which will allow the facul-
ties to act without restraint, will be more effective than anything
else to prevent accidents of every sort. Since the human being
only is capable of fine reasoning and it is for him that the warn-
ing is offered, a sign and a sound—a visible and audible signal

—

produced at the right time and place, cannot but be effective for
the purpose, and this gives the automatic signal its strong recom-
mendations for crossing protection.
This indication, however, must be absolutely reliable; not only

must it never fail to act for the purpose for which it is designed,
but it must never give a false alarm. The cry of "Wolf, Wolfl"
when there is no wolf, invariably leads to despising the animal.
A crossing alarm bell that rings for any other cause than that for
which it is intended is a greater menace than no bell at all. Cu-
riosity on the part of the average passenger leads him to observe
any irregularities. Arriving at the crossing and hearing the bell

ringing he naturally stops and waits for the supposed train to
pass. Finding that there is no train be will make some disparag-
ing remarks and proceed on to the crossing, keeping an eye on the
bell rather than on the track. On the other hand a bell that fails

to ring at the proper time serves to cast discredit on the system,
so that the passenger is taught to take chances and the danger is

increased.

Of the many automatic devices made and applied for the pro-
tection of highway crossings at grade, there are some which are
as nearly perfect as it is possible to desire. That they usually fail

to give satisfactory results is not attributable to any inherent im-
perfections of the design or construction, but almost entirely to
the fact that they are not maintained with the necessary amount
of intelligence and care, after they have been applied and turned
over to the railroads. In order that a watch shall keep perfect
t'me, it must be regularly wound. It must be inspected, cleaned
and regulated. Mo^t railroad companies retain a regular watch
inspector and require their employees to not only possess a stand-
ard watch, but to have it examined at stated periods and a
certificate of inspection secured. Only under similar conditions
can accuracy in any department of a railroad be insured. The
signals, however, seldom have a corresponding degree of care.
Telegraph systems are efficient at the expense of a head of the
department with his numerous assistants who are all expert in
their particular lines. It is not reasonable to expect that an
engine runner can despatch trains from a telegraph instrument
any more than that a lineman should be able to repair a loco-
motive; and yet it is common to find telegraph men held respon-
sible for signals, which is equally inappropriate.

If the telegraph department is employed and the duties
assigned to a certain number of men, almost always the fewest
that can possibly be made to do the work, and they are expert
in their particular vocations, the imposition of special, additional
duties on these men, especially if no extra compensation is given,
must result in neglect to some of them. A lineman has the care
and repair of a certaiu section of pole line and the instruments
with their accessories. He must be on the constant look out for
•' trouble," which may occur at any moment on any part of the
line. His first duty is to go to that point at once. The line is

long, the stations many and many hours are nesessarily spent In
traveling. He is human and is naturally eager to get home at
the end of the day. Trains are not frequent, and he is obliged to
catch the most convenient ones for his purpose. This gives him
a limi ed time in which to examine and repair the apparatus
under his charge, and if he does not succeed in doing so at the
right time, he usually fixes it up in " good-enough-for-the-
present" shape and leaves it until the next day. Meanwhile,
perhaps a storm causes damage in another place, and
he is obliged to go there at once, and the incomplete work
waits. The common practice among railroad companies of put-
ting all soits of apparatus involving electrical devices under the
care of the telegraph department has not only overburdened this
department, but has resulted, with but few exceptions, very un-
satisfactorily. Bells and signals for the protection of highway
crossings, where these are automatic, involve electrical devices
in their construction. They are not necessarily complicated and
need not demand particularly expert care. They must, however,
be regularly inspected by a man competent to understand their
requirements and they must be kept in repair and in correct ad-
justment, just as a watch, or a locomotive, or any other appara-
tus must be, if satisfactory results are to be attained. Unless this

can be done, there is infinitely greater safety to the public and
saving of money to the railroads, in the ordinary cheap signboard
which announces to all who may read : "Lookout for the en-
gine when the bell rings."
Railroad companies generally go to great expense to inclose

their rights of way. They have encouraged inventors in their
efforts to perfect apparatus for these purposes by offering facili-

ties and opportunities for testing their inventions in practical ser-
vice on the lines, holding out the assurance that, if satisfactory
in operation and price, they would purchase. The weak point in
almost every invention has been the lack of knowledge, on the
part of the inventors, of the circumstances existing on the rail-

roads. Where these have been successfully met, the failures to
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the satisfactory operation of the devices have been due almost
entirely to the fact that the railroad companies have not em-
ployed proper men to maintain them. The word '•automatic"
att iched to signaling apparatus seems to imply to the average
railroad man that it is self-sustaining as well as self-operating.
This is a most serious mistake.
For example, consider the automatic rail circuit system in

connection with block signaling, operating highway crossing
bells, switch and bridge locks, locks on interlocking levers and a
variety of other devices. The track circuit, in order that it shall
be effectively established, demands that every rail joint shall be
bonded with wires : that the block sections shall be separated,
electrically, from their neighboring block sections by insulated
joints: that the batteries shall be set up and connected by sub-
stantial conductors properly protected and connected to the rails;

that the relay or electrical instruments shall be protected from
harm and interference, in order that tbey shall be operative.
The rails, joints, ties and roadbed are kept in condition for
traffic by a gang of men whose chief duty this is. It is customary
to require the?e men to look after the track attachments of signals
also. Tbey are familiar with ordinary work of the track and
have more or less of a standard by which to
work. They know when a rail joint needs lining,
tightening or renewing. They know where, when and how
spikes must be driven. Their duties require that the track shall
be in good condition for the passage of trains, clearing the road-
beds of weeds, dressing ballast, renewing ties and many other in-

cidental matters are left for such times as they are not thus em-
ployed. Bond wires, track insulations, connections to batteries
and similar attachments, where such exist on a section, are con-
stantly passing under their eyes. They have an indistinct idea of
their purpose and importance and have received orders to care
for them. The apparent mystery of the thing stands in the way
of intelligently doing this and, together with the weeds, ballast
and other things they, like the telegraph men, put off the signals
for a more convenient time until matters have long gone wrong.
They have their regular duties and are subject to special call orders.
As a rule they are the least intelligent, worst paid employees and
it is unreasonable to expect them to understand the simplest de-
tails of signaling apparatus and the accessories entering into the
track department.
The various parts of signal apparatus are simple in them-

selves, but they each form a link in a chain, and one defeccive
factor spoils the whole. The automatic signal never fails with-
out reason, and a broken link due to neglect is usually the rea-
son. The remedy lies iu treating the subject with the same
degree of care and watchfulness as is devoted to the other im-
portant factors which go to make up a safe railroad. Let us ask
how often locomotives are inspected, and how about biidges and
rock cuts along the line '! We are at present limiting ourselves
to crossing signal apparatus, which is but a small part of the
whole department of automatic signaliug, but very serious acci-
dents may occur at crossings, and a special reason for the most
careful maintenance of such devices lies in the fact that it is

very difficult to prove that the apparatus worked properly at the
time of an accident. Frequent inspection and constant care are
the price to be paid for the bejt evidence that is to be had that
the instruments were doing their duty, and this will also tend to
render occasions for such evidence less frequent.

Staybolts Broken and Partially Broken.

Among the noon-hour t -pical discussions at the recent Master
Mechanics' convention was one upon Broken Staybolts, which
was introduced by Mr. T. A. Lawes, Superintendent of Motive
Power of the C. & E. I. Railroad with the following remarks,
which form the basis of another article upon the same subject

presented elsewhere in this issue :

Under the presumption that you will readily grant me permis-
sion to qualify the phrase, 1 shall be pleased to present to you a
few thoughts on the subject of "Partially Broken Staybolts,"
which, in my opinion, is a topic of much greater importance, since
partially broken staybolts are the more difficult to detect. In fact,

so far an my investigation goes, they are never detected under the
old methods, and must be regarded with suspicion.

For some years hollow staybolts and drilled staybolts have been
used to a limited extent, but for some reason—or no reason-
neither one has been put into general use, although, as I believe,
the protection afforded is invaluable.

To satisfy myself as to an inspector's ability to detect broken and
partially broken staybolts, I have had the staybolts in 13 engines
drilled during the past year. The plan adopted was to have the
inspector locate all the broken staybolts he could find, after which
the staybolts in the firebox were drilled, including those marked
by the inspector as broken. In the first firebox tested in this
manner the inspector found 30 broken staybolts. After drilling and

testing under water pressure these were all found broken—and in

addition to these we found 59 others broken which the inspector
was unable to detect by the hammer test. This surprising result

led me to examine the broken staybolts critically, and I found that
those detected by the hammer test were broken entirely off, while
those found oy drilling holes in the ends were only partially broken
off.

After testing the stay-bolts in 12 fireboxes and finding the ratio

of broken staybolts and partially broken staybolts about the same
as in the first firebox tested, I concluded to try the method of test-

ing under boiler pressure, and having a helper hold on while the
inspector gave the hammer test, but with no better results.

I desire now to direct your particular attention to the 13th and
last firebox tested for broken and partially broken staybolts by
the two methods. I consider it the most severe comparative test

of all, from the fact that three inspectors in turn did their level

best to locate broken and partially broken staybolts by the ham.
mer test, they having been informed that the staybolts were to

be drilled after they were through with their inspection. They
were given all the time they required to make a careful and accu-
rate inspection. The result was that the hammer test located four
broken staybolts and the drilling test discovered 46 partially

broken.

A careful record of the broken and partially broken bolts detected
in 13 engines shows that 410 were discovered by the hammer test,

and 619 by the drilling test.

To me these facts are conclusive evidence that partially broken
staybolts cannot be detected by the hammer test, and I believe a
great risk is run by either not drilling the ends or not using hollow
staybolts, and that either of these precautions will prevent many
boiler explosions with the usual verdict of "Cause of explosion un-
known."
There have been more boiler explosions in recent years caused by

broken staybolts than ever before. I attribute this to the fact that
a much higher pressure is carried. Too great precaution cannot ba
taken to prevent loss of life and destruction of property, and my
experience leads me to recommend that every staybolt used should
be either hollow or drilled, making it self-detecting.

The expense of the precautions here recommended should not
stand in the way of preventing boiler explosions due to defective

staybolts, as the cost for drilling is only about 83.75 for a firebox

containing 900 staybolts. I figure that the cost is only an apparent
one.

For example: If the 619 partially broken staybolts had not been
drilled and tested in the 13 fireboxes referred to above, these par-

iiallj- broken staybolts in time would have become broken stay-

bolts, and the engines containing them would have to be laid up

—

possibly when needed badly—for the removal of broken staybolts,

which would have necessitated the removal of jackets, air brakes,

pumps, frame angle iron and other parts covering the staybolts,

thus causing an additional expense over that, if properly attended

to in the shop while undergoing repairs.

It is my practice to turn engines out of shop with staybolts be-

yond suspicion, and I find that I have no trouble with them after-

ward. I recommend to such members of the association as do not

use hollow 'or drilled staybolts, that they drill the staybolts iu a

few fireboxes as described and keep a record of the number found

by the Hammer test and by drilling them, and I am sure thai they

will be surprised at the results.

The d'Auria Pumping Engine.

The problem of working steam pumps which are not fitted with

heavy flywheels in a way permitting of using steam expansively

has proved itself a troublesome one and the new pump shown in

the accompanving engraving is brought to our attention with

strong claims for the economical use of steam. The design is due

to Mr. Luigi d'Auria and is described in a circular by the d'Auria

Pumping Engine Co., from which the following information is

taken :

Cut-off valves are used to secure the expansiou of the steam in

both simple and compound types. The expansion is made possible

by an exceedingly simple and ingenious compensating device

which adds nothing to the working parts of the pump that is at all

likely to give trouble in operation. This device consists mainly

of a liquid column contained in a closed loop of pipe extending

from the ends of a chamber in which a piston or plunger is fitted

and carried by the same rod upon which the steam piston and the



AND RAILROAD JOURNAL. 309

pump plunger are attached; so that when the latter are set in mo-

tion by the action of the steam, the liquid column is forced to re-

ciprocate with them. This liquid column then acts as a balance

wheel, controlling the speed of I he piston, and producing a smooth-

ness of action stated to be comparable only with that of the best

crank and fly-wheel pumping engines. Pendulum-like the

reciprocatiug parts are brought to rest by the gradual expending

of their energy while doing useful work. Any excess of energy

at the end of the stroke is safely absorbed by steam cushioning,

kngthing the stroke somewhat, and filling the clearance space

with steam of high pressure ready to do work in the return

stroke. A very simple by-pass, made in the piston or plunger

which reciprocates the liquid column, absolutely prevents the

steam piston from striking against the cylinder-head. In case of

a sudden release of pressure upon the pump, caused by a break

in the main, a safety device is provided which throttles

the liquid column of the compensating device and transforms

the latter into a sort of cataract, checking at once the speed

of the engine; and as the safety attachment closes the steam
throttle at the same time, tha engine is brought to

re-t before it can possibly reach the end of the stroke. Of

as an 80 horse power compound pumping engine of the ordinary

duplex type. The construction of a larger equipment is now un-

der way, and as the saving of steam means a smaller investment

in boiler plant as well as in fuel, the new design appears to be

what hydraulic engineers have been in search of for years.

Hope Driving.

The d'Auria Pumping Engine.

course, this attachment is only required in large pumping en-

gines. In smaller ones, the engine takes care of itself without it,

the steam cushioning and by-pass being quite sufficient to pre-

vent striking under any circumstances. The pipe containing the

compensating and controlling liquid column is so designed as to

form a bed plate for the engine and pump. With this bed plate

it is said that the pumping engine can be placed on any floor and
run without being fastened to it. The admission and cut-off

valves are plain slides connected to their stems and rock shafts,

without lost motion.

The circular is authority for the statement that the engine

shown in the engraving, a 6 by 4 by 6-inch non-condensing engine

gave a duty of 26.200,000 foot pounds, corresponding to 76.6

pounds of steam per pump horse power per hour, the pump de-

veloping 6.87 horse power. This result with such a small pump
is remarkable, especially when it is considered that the pump
was new when tested, not having been under steam over one day
altogether. The claim is based upon this test that a simple, seven
horse power d'Auria pumping engine uses steam as economically

At a recent meeting of the Birmingham Association ot Mecban
ical Engineers (England), Mr Geo. H. Kenyon, of Dukintield, read

a paper on " Ropes and Rope Driving." Mr. Kenyon said that for

all practical purposes rope transmission may be regarded as posi-

tive, all things considered, and in making calculations for speeds

the supposition that slipping and consequent diminution of speed

must of necessity enter into the equation may be dismissed as

scarcely worth consideration. The elasticity of rope driving was
of supreme importance ; the ropes themselves were very sensitive

to any irregularity, and acted as a buffer between the initial and

ultimate power, making back lashing (the bane of gear driving)

an unknown quantity. There were many points to be observed

and enforced before the high-tide mark of efficiency may be

reached. First and foremost was the construction of the groove,

the most effective si vie being that

with straight] sides resting at an

angle of about 40 per cent., and
of sufficient depth to prevent the

rope reaching the bottom or the

curve with which the rope termi-

nates. On no account should grooves

with curved sides be used, as it is

impossible for ropes to bed them-

selves, and they become restless and
roll round in the attempt. It is

generally acknowledged that ropes

should never be run upon pulleys of

less than 30 times their own
diameter. Although good cotton

ropes will coil in considerably less

compass, yet it is always wise not

to go below this limit, and err, if at

all, in the direction of large-size

pulleys, as the repeated effort of

compression and extension produces

what is well expressed as " fatigue
'"

material when the elasticity is

worked cut. The best results may
be anticipated when the smallest

pulley is 50 times the diameter of

the rope. In his opinion it was al-

ways advisable to cot suit with a

thoroughly practical ecgineer re-

specting power transmission before

submitting any scheme for the erec-

tion of electrical installations.

Whatever new material may be dis-

covered in the future—and several

new fibres had recently been experi-

mented with—he knew of none

which even approached, let alone

superseded, cotton for the purpose of rope driving; for it was strong,

durable and pliant, yielding readily to the shape of both pulley

and groove, and quickly recovering its normal tension after every

wrench and strain. He submitted a sample of cotton rope that

had been running for 11 years at the rate of 20 hours per day, and

which was as good as ever.

The Railway Signaling Club.

The next regular meeting of the Railway Signaling Club will be
held at the Grand Union Hotel in New York City on Sept. 14, 1S97,

at 4 o'clock p. M. The discussion of a paper by Mr. H. M. Sperry,
entitled "Some Signal Problems'' will beheld. A committee re-

port on Battery Tests will be read; and a paper by Mr. Charles
Hansel on "A Moral and Physical Agent in Safe Railway Travel "

will be presented.
As this meeting is the first one to be held outside of Chicago, it

should be the earnest desire of every member to make it a success.
The Lehigh Valley R jilroad has extended an invitation to the club
to take a trip toEaston from Xew York and return, on a special car,

which has been accepted by the Executive Committee on behalf of

the club, and arrangements have been made to insure an interest
ing and profitable meeting.



310 AMERICAN ENGINEER, CAR BUILDER

(Established 1832.I

Car Builder #* Railroad Journal,"--""""„

PUBLISHED MONTHLY

R. M. VAN A-RSTJAJjE,
MORSE BUILDING NEW YORK

G. M. IitSIORli. Editor.

SEPTEMBER. 1897.

Sabscriptlon.—S'2.00 a year for the United States awl Canada ; $2.50 a
year to Foreign Countries embraced in the Universal Postal Union.

Subscriptions for this paper "ill be received and copies l:cr>t for sale by
the Post Office News Co., 217 Dearborn Street. Chicago, Til.

EDITORIAL ANNOUNCEMENTS.

Advertisements.—Sothing u-ill be inserted in this journal for
pay. except in the advertising pages. The reading pages uill
contain only such matter as ue consider of interest to our
readers.

Special Notice.— As the American Engineer. Cap. Ruilder
and Railroad Journal is printed and ready for mailing on
the last day of the month, correspondence, advertise,runts, etc.,

intended for insertion must be received not later than the '25th

day of each month.

Contributions.

—

Articles relating to railway rolling stock con-
struction and management and kindred ionics, by those who
are practically acquainted icith these subjects, are specially
desired. Also early notices of official changes, and additions of
new equipment for the road or the shop, by purchase or construc-
tion

To Subscribers.— The American Engineer, Car Builder and
Railroad Journal is mailed regularly to every subscriber
each month. Any subscriber who fails to receive his paper ought
at once to notify the postmaster at the office of delivery, and in
case the paper is not then obtained this office should be notifed,
so that the missing paper may be supplier}. When a sub-
scriber changes his address he ought to notify this office at
once, so that the paper may be sent to the proper destination.

The paper may be obtained and subscriptions for it sent to the
following agencies: Chicago, Post Office News Co.. 2X1 Dearborn
Street. London, Ens., Sampson Lou-, Marston A Co., Limited
St. Dunstan's Bouse. Fetter Lane. £. C.

It is with pleasure that we announce elsewhere in this issue

that the Railway Signaling Club will hold its next meeting in

New York City. Since the meetings have hitherto been held in

Chicago, it was impossible for more than a few of the members
to take part in the discussions, and to give the Eastern members an
opportunity to obtain direct benefits from the organization is an
important step which will tend to make the club more truly a
national affair. This movement of the signal engineers to form
an association has been a modest one. It deserves success, and it

is to be hoped that it will receive encouragement and support
from managing officials.

offered at this time as to the reasons. The results and their im-

port will be discussed next month.

There has b<en much controversy as to the best methods of ap-
plying electric traction to the movement of trains, and for several

years the use of motor cars and trailers has had the approval of

practice. Mr. Frank J. Sprague, whose experience in electrical

engineering renders his views worthy of special attention, has de-

veloped a system of multiple unit control, which is now ready for

application upon the South Side Elevated Railroad of Chicago, as

is noted tlsewhere in this issue. By this system each car has its

own motors, and the controlling devices are so arranged ar to

permit of operating all of the motors from the platform of any
car in the train. It is evident this will necessitate the use of

small motors and rather complicated controlling devices, but the

tractive weight will be distributed in a manner almost ideal.

There is an advantage to be had from the better efficiency of

larger motors, but the benefit to be derived from having each car

independently supplied with power will be likely to outweigh the

losses from the subdivision of the power. The application of this

system is likely to cause much discussion, and it is well that the

experiment is to be tried on a :-cale large enough to present posi-

tive data, from which to judge of its merits. Its best recom-

mendation is what may be called its elasticity, and if any serious

practical difficulties should appear, it is possible that they may be

overcome.

In another column the counterbalance tests of the balanced
compound locomotive are very briefly described. The complete
report of the tests has just been received from Mr. Geo. S. Mori-
son, too late for a satis'actory examination of the data and
the conclusions drawn from them to admit of an intel-

ligent criticism. The tests showed conclusively that the counter-
balancing is in every respect satisfactory. It is, in fact, a per-
fectly balanced engine, and theefficiency trials brought out a num-
ber of highly interesting points concerning the engine and boilers.

The latter gave good evaporative performance, remarkable steam
capacity and a high ratio of water evaporated to coal burned.
The engine did not do as well as the boiler, but no guesses will be

The argument presented elsewhere in this issue for better

inspection and maintenance of automatic crossing signals brings

up a point of great importance to American railroads. The auto-

matic signal, whether used for giving warning to the public or

of maintaining space intervals between trains, has the best of

reasons for its existence, and there are special reasons why the

employment of auomatic apparatus for these purposes should be

considered good practice. We will not discuss these at this time,

but will emphasize Mr. Spicer's contention for more intelligent

and appropriate care. Automatic signals do not sleep, get drunk

or neglect their duty, and in these respects they give better and

more reliable service than men do. They require considerable

attention because of the many influences which, if allowed to

work long enough, will throw them out of adjustment, but when
such attention is given they are found to be satisfactory in opera-

tion and are cheaper than manual signals where for the operation

of the latter special men must be provided. Some day un-

doubtedly this matter of the necessity of looking after automatic

signals will be appreciated. It is true that this is not the case to-

day on a large number of roads, and signal engineers should see to

it that the importance of this branch of their work is not lost

sight of, for it is better to have no signal at all than to have a

poor one, the operation of which is doubtful.

A prominent engineer, who has a woild wide reputation as a

designer of high-grade pumping engines, points out a glaring in-

consistency with regard to the class of work upon which he is en-

gaged. He wonders why the greatest possible care should be

given to the design and construction of a pumping engine and

its boiler plant, no expense being spared to reduce the wastes of

operation to the lowest terms, and then, boiler feed pumps, that

use nearly as much steam as the main engines, should be selected

to do only a small fraction of the work. The usual form of boilt r

feed pump is proverbially wasteful in its consumption of steam,

and, to be consistent, a high-grade pump should be employed for

this purpose. This general criticism is not to be confined to

pumping equipment. It may be asked whether marine practice

is what it should be as to auxiliari°s. For instance, a battleship

built last year has a total horse-power of 12,280 in its mam engines

and in 1-16 auxiliary engines 2,800 additional horse-power is pro-

vided. The main engines run with an expenditure of 1.82 pounds

coal of per horse-power per hour. What the consumption of coal

in the auxiliary engines, constituting 22 per cent, of the power

of the propelling engines would be, is an interesting question

and one which is worthy of attention. ReceDt reports on the work-

ing of compressed air in one of our warships are interesting and

suggestive in this connection.
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COMPRESSED-AIR LOCOMOTIVES,

Elsewhere in this issue under the caption "Compressed-Air

Traction," some figures are presented giving the mileage of the

two street cars which are fitted with Hardie motors and are now
running on the 125th street line in New York City, and in the May
issue of the current volume will be found a statement of the cost

of operating them. In our issue of March of the current volume
will be found an illustrated description of • the compressed-air

locomotive, which has for some time been awaiting its trial upon

the New York elevated railroads. It has been tried and found

capable of doing the required work. Trials of compressed-air

motors have not always been attended with satisfactory results,

but our readers will be interested to know that the motors men-
tioned and also the compressed-air locomotive have given such

good results as to warrant the statement that as far as furnishing

the power is concerned they meet all requirements. The only

question remaining to be decided is that of cost of operation as

compared with other systems for similar work, and the flexibility

of compressed air as applied to long-distance lines. This type of

motor is somewhat handicapped as compared with electricity by

the necessity for charging the reservoirs. But as this can be done

with the high pressures used in the Hardie system without greater

loss of time than is now experienced in filling locomotive tanks

with water, no trouble is anticipated from this source. The
question of cost can only be settled by experience and that already

gained with the street car motors must be considered promising.

Some of the sources of loss in electric traction systems are noted

elsewhere in this issue and while the efficiency of compressed air

from the compressor to the locomotive cylinders is not by any

meanB 100 per cent, it is doubtful whether the losses are more

than those of electrical plants. The absence of refined experi-

ments in this connection makes it impossible to state at present

what the efficiency is, but it is not believed by the writer to be

below that of electric installation as now used in every-day

service.

A compressed-air system equipped with a liberal amount of stor-

age capacity for the air compressed to the charging pressure en-

joys an important theoretical advantage over an electric plant in

that the engines may be adapted to a certain steady load and may
be kept running upon that load nearly all of the time and in this

way considerable flucuations in the demand for the air on the

locomotives may be accommodated without running the power

generators at either an overload or an underload. The effect this

will have upon the economy of operation cannot now be stated

in figures. One thing, however, seems to be proven that the

noiselessness of op?ration, the freedom from obnoxious gases,

smoke aod cinders and the ease with which the compressed air

is handled together constitute strong claims to attention and if

the financial side of the question is as satisfactory there is a large

field for the application of compressed air to tractive purposes.

The opportunity for comparing the air locomotive with steam and

electric systems is at hand and the figures will be looked for with

great interest.

LOCOMOTIVE IMPROVEMENT.

For the present steam is the main starting point in all general

applications of power in transportation. Whatever system of

distribution is used steam is now the prime mover, and because

of this, improvements in the application of the steam engine are

most important. Of all types of steam engines the locomotive is

the most difficult to improve, because of certain well understood

limitations, and in other lines of steam engineering vastly greater

progress has been made in the direction of efficiency.

It is not now at all difficult to build mill engines that will pro-

duce a horsepower for the consumption of 13 pounds of water

per hour, and F. W. Dean says that it is as easy to produce such

an engine now as it was to build one to consume 16 pounds only

a few years ago. The basis for this improvement is interesting.

The causes may be stated to consist of the useof steam jackets,

compounding, reheating and higher steam pressures. These are

all old ideas, and they are now being combined to assist in im-

proved efficiency. Marine practice has shown similar strides,

and the locomotive seems to be slower, although it must be cred-

ited with some advances in spite of the discouraging handicaps.

The list of subjects for the next convention of the Master Me-
chanics' Association includes three which may be considered as

promising lines for discussion and development; they are : ton-

nage rating, boiler and cylinder insulation and higher steam pres-

sures. Among the means suggested for improving locomotive

performance beside those already mentioned are: Compounding,
the use of lower piston speeds, larger heating surfaces, less forc-

ing of the boilers, the heating of feed water, hot jackets for cyl-

inders, superheating the steam and improved valve gears. Some
of these must be said to be so difficult to perfect and employ, on

account of complications which they involve, as to be practi.

cally beyond consideration.

The compound locomotive was stated by the President of the

Master Mechanics' Association at the last convention to be still in

the balance, but there were certain signs that it was gaining

friends. This view is believed to be correct. The compound is

gaining the confidence of engineers, and we believe justly so. More
confidence will probably be placed in this type as improvements in

methods of keeping fuel records are introduced. The effects of

changes in the design of compounds will be better understood

after the type has been studied more thoroughly upon testing

plants. The chief objection to this type has been that of the

additional complication involved in the design. But with recent

practice the compound is very little more complicated thau the

simple engine, and there is even a danger of going too far in

sacrificing good performance to simplicity in construction. The

best marine and mill engines of to-day are far more complicated

than were those of 25 years ago, but they will do more work for

the same money. This applies equally well in the case of the air-

brake, which is not to be considered a simple apparatus, when
compared with the hand-brake. In neither of these cases is

the complexity thought to be disadvantageous, and even if

more cylinders and more complex valve gear are required upon

locomotives in order to make them capable of doing more work

for the same weight and the same expenditure of fuel the com-

plications will eventually be considered in the same light as they

are in marine and mill practice.

There are ways in which locomotives may be improved

without any radical changes in design, and these are the ones

which are naturally the most practical, and are to be considered

as lying to one's hand. The greatest advances in the other types

of engines have been in the direction of improving the action of

the steam in the cylinders and reducing the wasteful interchange

of heat between the steam and tne metal. It is this effect that

gives superheating its greatest advantage. The same applies to

steam jacketing and to compounding, and to get this effect

to as great an extent as possible without any of

these additions is a worthy object. The jacketing of the

boiler, firebox and cylinders with non-conducting coatings is one

of the first improvements to suggest. No other type of steam en-

gine is so much exDosed to the cooling effects of the atmosphere

as is the locomotive, and the results are easily seen in the differ-

ence between summer and winter performance sheets. Another

easily applied protection against condensation losses is the sepa-

ration of the steam and exhaust passages as far as possible in the

cylinder and saddle castings. The steam coming through a steam

pipe which is close to an exhaust passage in the same casting

must be cooled and condensed to a considerable extent before it

reaches the cylinder, and steam containing 5 per cent, of moisture

requires five per cent, more water per horse-power per hour. It is

the condensation of the steam in entering the cylinder through

long passages which have been previously cooled by the ex-

haust steam that seems to be the most important source of loss.

This is probably even more important than the condensation

caused by the cylinder walls. Piston valvss make it possible to

use short steam passages, and this is an item of importance. Mr.

L. J. Todd in a recent issue of The Engineer describes an inter-

esting plan which he calls " dual exhaust,'" that may show itself

to be adapted to reduce the effect of the cool passages, and it is
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interesting in this connection, although its employment can not

be advocated without further experience.

The scheme consists in using a long piston which, when nearly

at the ends of its stroke, uncovers a series of exhaust ports cut

through the cylinder walls and communicating with the exhaust

port direct. The bulk of the steam passes out of the cylinder in

this way and the exhaust closure may be regulated by means of

what is called the preliminary passage, which is the ordinary valve

passage. Mr. Todd makes strong claims for this system and he

appears to have excellent grounds for them. He uses ordinary

valve motions with piston valves and gives exhaust lap to the

valve in order to delay the opening of the regular exhaust pas-

sage when running at short cut-off. In this way the card is

given a larger area and the mean effective pressure for a given

cut-off and boiler pressure is raised and at the same timeless

steam is used per horse-power per hour. The dual exhaust ports

are opened at a fixed point near the end of the stroke, and there

is no trouble with choking the cylinder with steam when run-

ning fast at short cut-off. It is obvious also that the clearance

spaces may be materially reduced by this plan. The piston is in-

creased in length, and so also is the cylinder, but these are

not serious objections, and the beauty of the idea is that not a

single extra moving part is required. Further experiments will

undoubtedly be made, and the results already attained warrant
giving attention to the suggested improvement. To show the

simplicity of the dual exhaust we reproduce an engraving from
the article referred to.

It is believed that condensation of steam in cylinders and steam
passages is not considered as being nearly as serious as it really is

and it is also believed that great improvements may be made
without resorting to steam or hot gas jacketing, or any other

complication. The exacting requirements and the rigid limita-

tions in the design of locomotives make it seem all the more
necessary to make the most of such factors as may be easily im-
proved and when all this is done the time will be rioe for more
elaborate methods.

WHY BAILS BREAK IN TRACK.

Since the publication of the report of Mr. Tbomis Andrews in

Engineering (Feb. 20, April 16, 1897) upon the St. Neots rail,

which broke into 17 pieces on the Great Northern Railway of
England, there has been considerable dyspeptic discussion

among engineers and editors as to the causes which produce such
disasters, the general verdict being that the steel was very bad.
A contemporary, in speaking of the microscopic cracks found in

the worn top surface of the rail, says : "Such cracks, incipient
and well developed, are, it is well known, frequently found in

such a quality of high steel as well as sometimes in low steel before
it has had any use whatever, and hence before any fatigue could
have set in." The fact of the matter is, the rail un_er con-
sideration had been in use for 22 years and was worn out.
Experience and expert opinion in this country recommend 0.60
per cent, carbon in rails of heavy section, notwithstanding the
fact that Mr. Andrews says the 0.53 per cent, carbon steel rail

noted is too high and would advise 0.35 to 0.42 per cent. It is

also well known that sulphur has a tendency to make steel red-
hort, but it is not an acknowledged fact that it also makes it

cold-short, although long service may possibly produce some

such effect. New rails, on the contrary, are toughened to a very

considerable extent by high sulphur, as is proven by accurate

observation. The St. Ne >ts rail contained 0.09 per cent, sulphur.

Andrews recommends not above 0.06 per cent., while our best

practice allows 0.07 per cent. At the time when our knowledge

of steel was quite elementary, it was customary to lay the blame

for failures upon the composition of the steel ; we now know that

there are other factor's just as important, and even more so than

composition under modern specifications.

Carbon is the element which characterizes steel. The lighter

sections of rails usually contain 0.45 per cent, carbon, while the

modern heavy section runs from 0.55 to 0.65 per cent. "With an

80-pound rail we may expect the following ten>ile properties :

Modern 0.60 per Common 0.45 per
cent. C. cent. C.

Tensile strength 125.01101-30,000 80,000-1 10,000

Elastic limit 55.000- 65,000 35,000- 45,"00

Elongation (drop lesi I
14-18? 3-12*

We here see some points of superiority in high carbon

steel which are not accounted for by composition alone. By
suitable chemical composition rigid inspection, and tests follow-

ing the rolling as closely as possible, the modern rail has not only

gained in strength, but a remarkable increase in elongation un-

der the drop test is shown, which is accounted for almost entirely

by intelligent supervision in heating, rolling, hot-bed practice

and straightening. The causes for breaking under the severe drop

test of 2,000 pounds falling 20 feet are therefore principally due

to an abnormal condition of the steel due to the method of man-

ufacture, and not to composition alone.

The various constituents of rail steel and their influence upon

tensile strength are quite accurately expressed by the formula of

Mr. P. H. Dudley, which refers to a normal steel of about 0.55

per cent, carbon, and agrees quite closely with all steels having

between 0.45 and 0.65 per cent, carbon. This formula is used as

a check upon laboratory and drop tests and is not intended to

apply to all steels under all conditions without certain reser-

vations and corrections. It has been developed from

actual contact with conditions of manufacture and testing, and

is no doubt the most accurate yet developed. For our purpose it

expresses the influence of various constituents (symbols represent

per cent ) upon the tensile strength of Bessemer rail steel.

Tensile strength = 38,000 + 80,000 C + 25,000 Mn + 20,000 P
+ 8,000 Si.

This value must finally be corrected by certain factots de-

rived empyncally from observation on the rails during manufact-

ure, and it depends upon the manner of rolling, the size of rolltd

section, per cent, reduction frcrn ingot to final section, upon

hot-bed practice—method of cooling—and changes in mill prac-

tice with special reference to oil, gas or coal fuel, size of iugot

and method of heating. Either of these may require a correction

up to 10 per cent., more or less, according to degree, so that the

final equation should contain also the mechanical factors as well

as the chemical factors, although the investigations have not gone

far enough as yet to do this for general practice, as each will

require different factors. Any deviation of results from the

equation will therefore represent mechanical conditions which

must be looked up and corrected, as the life of rail depends di-

rectly upon these mechanical conditions.

Rails are now tested by placing a rail-butt, which would other-

wise be scrap steel, upon two rigid steel supports spaced 4

feet—about two tie spaces—sometimes head up, sometimes side

up, with, according to the Dudley system, equidistant punch

marks on the maximum flexion fiber by which to measure the

elongation. Then, in the best apparatus, a weight, falling in

guides, is allowed to drop freely from a height of 20 feet upon

the rail, midway between supports. A brittle rail will break

—

and some will withstand five such blows—but this is not the

entire object of the test. What is desired with a stated composition

is toughness as determined by comparative elongation, and rigid-

ity as determined by deflection. For example: a single drop upon

an 80-pound rail of 0.60 per cent, carbon caused it to deflect 2.16

inches and spring back to 1.60 inches permanent deflection, show-
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ing an elaslic reaction of 0.56 inches. The same weight and rail,

with supports spaced 4 feet, and a drop of 13 inches, returned to its

original straight condition, not having had its elastic limit ex-

ceeded, while a 20-foot drop caused a permanent set of 2.46 inches

and an elastic reaction of 0.81 inch. The total elongation is

taken after two drops in each instance, as one drop of 20 feet is

not sufficient to reach the full limit. The final elongation agrees

well with that obtained in a tensile testing machine: the use of

suitable chemical composition has done much to improve this

factor.

Hardness is obtained by increasing carbon or rolling while

rather cool. " Hot-rolling" makes a soft ste«l which will warp
on the hot-bed on cooling, while blue '• cold-rolling" increases its

surface hardness and tensile strength, but puts the rail into a bad

mechanical condition which shortens its life in track by reason

of severe internal stresses. A happy medium with a thin head

will give the best results. The top of the rail should not be ridged

or round, but should conform to the shape of the tire, as other-

wise wheel pressure will cause the surface metal to flow, the

hard surface skin will be worn through and the rail will not

only wear rapidly, but will also deteriorate deeper into the head
of the rail. Thick heads have been abandoned largely, because

so much metal in the section caused the head to cool so slowly

that it was practically in an annealed or softened condition when
it should have been at least as hard as the rest of the rail.

Suppose a lot of rails, just received by a railroad, have been

made under specifications and inspections: it is at least hoppd that

they are free from roll cracks in the flanges and from spliuters

or chisel marks of any kind. We cannot be so sure as to long

hollow spaces or pipes in the rail, small flattened spaces or com-
pressed blow holes, segregations, or incipient cracks produced by

careless straightening. All these require that the inspection be

more than usually thorough, and that the inspector be a special-

ist in the subject of steel. Let us suppose the rail to be free from
these defects which would be points of weakness where breakage

would probably first take place ; we would first have to look for

any dents in the flange of the rail. If one is found, a tie should

he placed under this point and additional spikes put in, for the

rail will break at such a point long before it will at any other.

Fatigue is the gradual deterioration or breaking down of the

steel due to the movement of the particles of steel among them-

selves. Therefore in a break due to continued stresses, the time

required varies directly with the number of such stresses and
inversely with their magnitude. As a line of weakness exists be-

tween any two adjacent areas in different mechanical conditions,

the border line between them will be where fracture first occurs

whether these areas differ through temper, annealing, compres-

sion or shear. Suppose one rail falls across another in unload-

ing and the head of one makes a dent in the flange of the other,

or suppose a trackman's maul misses a spike and dents the flange;

in either case a fracture will be likely to ultimately occur at this

point starting in a curve around the edge of the bruise, extending

diagonally, then straight across the bottom until the flanges are

broken. It will then rise into the web, run nearly horizontally for

a short distance, rise in a curve to the head and break square

through it. A large proportion of rail breakages occur in some
such manner. It is extremely rare that a rail in normal

condition breaks in ordinary service unless it is worn
out, when, like the "one-hoss shay" or the St.

Neots rail, it goes to pieces all at once. An average

life of 15 years for most light rails now in track can be assumed
with safety if the traffic is not severe and the rails are carefully

made. Low prices, cheap labor, high pressure mill practice, and
a determination bordering on desperation of the mill superin-

tendent to make whatever is required, without regard to the ul-

timate results, have resulted in the production of a large number
of inferior rails, whose life in service is not as long as it should

be. This has been met by specifying heavier sections of greater

rigidity, so that the unit load is much less now than formerly,

and longer life can be expected.

Referring to the excellent work of Mr. P. H. Dudley (Seliool of

Mines Quarterly, January, 1897), we find that the eld 4.5-inch

rati, 16 ties per rail, with 20,000 pounds per driving wheel, had a

fiber stress of 12,000 to 16,000 pounds per square inch. With 5-inch

rails these figures reduce to 5,000 to 8,000 pounds, while in the

6-inch 100-pound rail the highest stress yet noted is 4,000 pounds.

This under a wheelbase of 8 feet 6 inches and static loads. We
see that in going from a 60-pound rail to a 100-pound rail we
have reduced the working stress to one-fourth, and have a rail

less subject to the effects of fatigue, and of such stiffness that the

wear on rail, joints, spikes, ties and ballast is reduced to a mini-

mum.
When rails break through the end bolt hole the fracture

through the hole is at an angle of about 45 degrees either way.
Various persons attribute this to as many causes. Advocates of

patented joints claim that the under side of the rail head wears
both itself and the angle bar at the end ; then when the wheel
jumps over the joint, the rail remains rigid and the rail end bends

down slightly and ultimately breaks. They therefore recommerd
a " base support" or reinforced plate under the joint. It some-
times happens that the bolt hole in the rail is improperly spaced
and that in cold weather there is considerable tension on the rail.

Every joint deflection increases this tension and finally the com-
bination of tension and bending moment breaks off the end. Some
also contend that the side blow due to lateral oscillation of cars

oa track or pressure on curves will tend to twist the rail and
assist in its fracture. Joints which are too wide open certainly

contribute largely, for a hammer blow on the rail end, far ex-

ceeding iu effect an equal static load, occurs at every wheel, pro-

portional in severity to the space jumped over. Trackmen differ as

to placing the joint over a tie or between two ties. Angle-bars

break from above downward, while rails break from below up-

ward. Therefore the microscopic cracks noted bv Mr. Andrews,
before referred to, probably had no bearing on the subject.

Other causes for breaking of rails may be the hammer blow of

the excess of counterbalance possessed by locomotive drivers, the

thump of " flatted " wheels, cold weather, poorly tamped ties, an

old tie between two new ones, or a tie cut into deeply by the rail

where no tie-plate is used, wrecks, and other contributory causes,

all of which have their influence. In general, a blow gives the

more severe stress, and if such blows succeed each other at a

point where some part or all of the section has had its elasticity

destroyed by a bruise, a cut, a dent, a gag mark, cold bend, or

similar cause, fatigue will occur and fracture follow in one or

several stages.

In order that a rail shall not break in service the following

conditions must be satisfied:

1. It must be of such a strength that the working stress shall

not exceed one-fifth the elastic limit. 2. It must have sufficient

toughness not to break with such deflections as may occur in poor

track, and sufficient rigidity to distribute all shock or vibration

over several ties instead of one, and thus insure smooth riding,

even if the ties are poorly tamped. 3. There should he no inter-

nal stresses locally distributed in the steel due to cold rolling, un-

equal cooling, cold bending (as far as possible), or local heating.

4. There should be no dents, flaws or other signs of bad usage on

the rail; in some roads a splice bar is placed at such a mark in

anticipation of the rail breaking there. Rails must be carefully

handled, especially when of small elongation and high carbon.

5. Eternal vigilance in track inspection, supplemented occasion-

ally by some such record as is given by a dynagraph car, or simi-

lar device, is necessary; and above all, the realization that brains

in manufacture, inspection and maintenance are worth as much
as brains in anything else.

TEN WHEEL V '. MOGUL LOCOMOTIVES.

For a good many years a favorite topic for discussion at tech-

nical meetings of railroad men has been the relative merits of

mogul and 10- wheel engines. It has been generally claimed

that the mogul engine permits of an ideal distribution jf weights,

all of the weight of the engine being available for tractive pur-

poses except the 15,000 to 20,000 lbs. carried on the two-wheel

truck, while in the 10-wheel en ine a larger percentage of the
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total weight must be carried upon the truck. In favor of the 10-

wheel engine it has been urged that the four-wheel leading

truck is a safer and simpler construction and gives less trouble

from the cutting of truck-wheel and driving-wheel flanges.

Whatever may have been the force of these argumenls in the

past, it appears now as if the choice between the two types is to

be decided upon an entirely different basis and in favor of the

10-wheel engine. The tendency of modern locomotive design

is toward very large boilers and rightly so, and assuming

that the conditions of the service necessitate three

pairs of drivers, it generally happens that when a boiler

large enough for modern requirements is provided the

total weight of the engine becomes greater than is desir-

able to carry upon three pairs of drivers and one piir

of truck wheels. This is the case even when liberal weights per

axle are permitted. Furthermore, modern practice in several

details has a tendency to move forward the center of gravity of

the engine and place more weight on the leading truck. Thus
the great strength needed in cylinders and cylinder saddles on ac

count of the high steam pressures carried necessitates the use of

heavy walls and flanges throughout these castings. The fasten-

ings between the two half saddles and between the saddle and
the boiler are now of greatly increased strength and have

involved a large increase of weight at this point. The better

fastenings of the cylinders to the frames also add considerable

weight, and the frames themselves are made much heavier in

front of the front jaw than in the past. Add to this the heavier

smokebox rings and liners in the smokebox, and we have alto-

gether a large accession to the weight which must be carried on

the truck. Furthermore, the use of radial stays instead of crown-
bars reduces the weight at the back end of the boiler, thereby caus-

ing a transfer of weight from the drivers to the truck. The result

of these changes in details is to make the weight on the for-

ward equalizing system of a mogul engine greater than can be

conveniently carried there, for if the weight on the two-wheel

truck is kept within reasonable limits the weight on the front

pair of drivers becomes greater than that upon either the main or

rear pair of wheel*. True, this difficulty can in part be overcome
by a long "overhang " of the boiler back of the rear drivers, but

the limit in this direction is soon reached, particularly if it is not

considered desirable to have the boiler extend into the cab further

than in the common eight-wheeled engine. Thus it appears quite

clear that in designing an engine for heavy service in which
three pairs of drivers will be needed to carry the tractive weight

desired, the 10-wheel engine is much to be preferred to

the mogul engine, because of the greater total weight of engine

that can be obtained within a given limit of axle loads, and be-

cause the four-wheel truck is needed to carry the greater

weight now placed on the leading truck by recent changes in de-

tails of locomotive construction and because of the greater elas-

ticity or general adaptability of the design.

NOTES.

The letter ballot upon the standards and recommended practice

of the Master Car Builders' Association, which closed Aug. 3, re-

sulted in the adoption of all the questions submitted. Two stand-

ards and six recommended practices are thereby added to the as-

sociation's list.

Sanding the ends of postal and other cars which are run next

locomotive is shown by Mr. A. J. Bishop, writing in the Railroad

Car Journal, to be a very satisfactory practice. He describes a

portable sand blast apparatus for applying the sand and shows
that the work may be done for 24 cents per coat per car end for

paint and sand.

Under the caption American Rails for India the Mechanical
World discusses the recent underbidding of English railmakers

for the business of the Indian railroads t.y £1 per ton on a total

of £8,000 on a single order and preaches the doctrine of protec-

tion to home industries. This is a high tribute to American rail-

makers and their method of securing low cost of production.

A year or so ago the Lehigh Valley road proposed to its shop

employees to make for them and their families the low passenger

rate of half a cent a mile in lieu of passes, and to devote the en-

tire receipts to a fund for the employees' benefit. According to

the Railway Age about $15,000 has already been realized by this

co-operative plan and 15 superanuated workmen now receive

regular incomes therefrom.

The Atchison, Topeka & Santa Fe is putting up block signals

on 73 miles of its main line in Kansas and on 100 miles of the

Emporia branch. Apparatus and electrical connections will be

used similar to those on the Chicago, Milwaukee & St. Paul Rail-

way. Several new telegraph offices will be established. The
Atchison has 14 miles of automatic electric blook signals betwe2n
Kansas City and Holliday.

The latest development in the direction of transportation

equipment is the Behr Monorail Electric Railway, of which a

sample is now in operation in connection with the Brussels Ex-
hibition. It embodies a car of peculiar shape, a great deal of

machinery, a single rail structure of V section and more strange

ideas than are ordinarily found even in 150 mile per hour, elec-

tric, air line railroad schemes.

Conditions of railroad operation must be changing much more
rapidly in this country than ia England. We are told by an
English engineer that on the Great Northern R lilway a type of

locomotive designed 28 years ago h is been perpetuated and re-

peated with success ever since with scarcely any change even of

details. We wonder how an American eight-wheeler of 28 years

ago would feel in tackling the Empire State Express of to-day.

The beauty of the electrical illumination of the British war-
ships at the recent review at Spithead must have been striking.

The Engineer informs us that the total illuminating power of the

fleet was about 739 320 candles, and that 3,850 horse-power was
required to drive the dynamos. An idea of the number of lamps
is given by the statement that when put in a single line and
5 feet 6 inches apart they would reach about 54 miles. This will

undoubtedly be charged to development of patriotic pride in the

navy—a worthy object.

The latest Niagara power scheme is the utilization of the power
of the falls through impulse wheels, and Mr. F. M. F. Cazin pro-

poses to get a head of nearly 200 feet by means of a flume and
penstock constructed through the solid rock. The pressure wheel
will undoubtedly do the work more efficiently than the slow-

speed turbine in present use at the falls, and the former would
give the additional advantage of higher generator speeds. These
wheels would permit of saving much of the present waste of head
at the plant of the Cataract Construction Company.

The steps just taken by the Navy Department to spcure an ad-

ditional supply of rapid-Are guns puts beyond question its ability

to arm seasonably the vessels of the merchant marine now
counted upon as auxiliary cruisers. There are 19 such
vessels on the Atlantic coast and nine on the Pacific, the former
including the large passenger steamers New York, Paris, St.

Louis and St. Paul. The current contract arrangements include

six 6-inch guns, twenty-five 5-iuch and fifteen 4-inch.

Railway speeds in England for this year have not increased,

but to the great sadness of Mr. Chas. Rous Martin, writing in

The Engineer, have decreased with respect to the traffic to the

Not th, and the glory of running the fastest regular trains re-

mains to the United States. The record for long continuous runs

is held by the Great Western Railway, with a regular train from
Loadon to Exeter, 194 miles, without a stop. The London &
North Western continues to run four regular trains daily from

Euston to Crewe, 158 miles, without stopping.

One of the interesting features of the Shoreditch (England)

electric installation is the use of accumulators. The battery is

capable of discharging at a rate of 171 amperes for six hours at

least, and of maintaining a minimum electromotive force of 165

volts throughout the discharge. It is also capable of being dis-

charged at a much higher rate, the maximum being 350 amperes.
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The capacity of the battery for a higher discharge rate than the
normal being '272 amperes for t..ree hours, the minimum electro-

motive force of 165 volts being maintained in all cases.

The electric capstans used for switching cars on the Northern Rail-

road of France are described in the Revue Generate des CI

de Fer. A capstan is placed in an angle between the tracks,

where a rope can be easily led either to the turntables or the cars

on the adjacent tracks. The motor is horizontal, the armature
shaft being geared directly to the spindle of the capstan. The
capstan machinery is very carefully protected from water, and no
trouble has been experienced in this direction. The rheostats and
other controlling devices are placed in the cavity containing the

motor.

The M. C. B. axle to carry 81,000 pounds is discussed edito-

rially in a recent issue of the Railway Master Mechanic, and
while the design is approved as far as the engineering of it is

concerned, it is suggested that the journal might have been made
8 inches long instead of 9 inches. The shorter journal would offer

the advantage of permitting the axle to be used in other journal

boxes and with lighter loads when it had worn down too small

for a load of 31,000 pounds. The conclusion reached is that the

9-inch journal will not be used by roads handling cars of various

different capacities.

The new Sprague system of electric traction, which is to be

applied to the cars of the South Side Elevated of Chicago, was
tried on the experimental track of the General Electric Company
at Schenectady July 26. The train of six cars was controlled by

the multiple unit system from the forward car. Each car has

two 50 horse-power motors and the whole train mav be handled

from the platform of any car, either during switching or after

the train is made up. The current is supplied to each car sepa-

rately and perfect independence of the cars is thus secured. The
trial was a success both as to speed and control.

Ground was broken in Xew York City, Aug. 2, for the pneu-

matic mail tube system, which is expected to be in operation on

Oct. 1. The first tubes will consist of two double lines of 8-inch

tubes, one between the Produce Exchange and the Post-Office, by

way of South William. William and Beekman streets, the other

extending from the Post-Office to the substation at Forty-fourth

street and Lexington avenue, and connecting with substations

along the route. Another system of tubes, to be constructed

later, will extend from the General Post-Office to the Brooklyn

Post-Office by way of the bridge and under Washington street,

Brooklyn.

The many friends of Lehigh University will be glad to know
that the financial relief which is provided by the State will enable

the institution to pursue the work in which it has so long been

engaged. The temporary embarrassment was occasioned by the

failure of holdings of railroad stock to pay their usual interest,

and the sum of §150,000 which the State has furnished is timely.

The plans for future development of the University are not to be

curtailed, and it is likely to become stronger than ever among
the institutions of its class. There was no foundation for reports

that its doors were likely to be closed, but undoubtedly the work
would have been seriously curtailed had the State not made this

liberal grant.

Three notable cases of broken propeller shafts on ocean steam-

ships haveoccurred within a short time. The shaft of the North

fierman Lloyd ship Spree broke on the voyage leaving New York
June 28, and the shaft of the Cephalonia is reported to have been

so badly sprung on the morning of July i as to disable the ship.

The third case occurred upon the Hamburg-American liner

Xormannia, and was discovered on the morning of July 29. just

as the ship was to leave the dock at Hoboken, N. J. In this case

the break extended about two-thirds through the shaft, and it

was fortunately discovered before the ship had put to sea. These

three cases occurring so close together draw attention to the sub-

ject of the effect of repeateil stresses and the vibrations of the

shafts, or of the ships ou a whole, as one which is worthy of study.

The comparative cost of maintenance of M. C. B. and link and
pin couplers is stated by Mr. R. M. Galbraith, General Master
Mechanic of the St. Louis Southwestern Railway, writing in the

Railroad Cor Journal, to be $389.37 fort]:;. 2 per cent, of the cars

which were equipped with the link and pin, as against $73.23 for

the maintenance of M. C. B. couplers upon 36.8 per cent, of the

cars. He also shows that 85 per cent, of the break-in-twos of

trains were caused by links of link and pin couplers breaking, or

by the breakage on jumping of the pins. These figures are taken

to show that the M. C. B. coupler is here to stay, as this writer

puts it. The information is interesting in view of the fact that

many blame the new coupler for troubles that are considered

worse than those which were experienced before it was in-

troduced.

An ingenious device for automatically regulating the feed

pumps of boilers of the water-tube type has been worked out and
applied by Messrs. Yarrow & Company. It consists of placing the

steam pipe that supplies the pump with its openingin the boiler at

such a level that it will be covered by water when the water in

the boiler has reached the proper height. The pump is worked by
steam when the water is below that level and by water when
above it. The pump runs very slowly when driven by water, and
when the engines are shut down the pump throttle is presumably
closed. The pump makes about 45 strokes per minute when
driven by steam and about six strokes per minute when driven by
water. An attachment whereby the end of the admission pipe

may be easily raised or lowered completes the arrangement, which
is said to operate with perfect satisfaction.

The humiliation caused by the necessity of sending the battle-

ship Indiana to Halifax to be docked for cleaning and painting

has brought about the appointment of a board of inquiry to report

to Congress upon the needs of the navy in this respect on the

Atlantic coast. The cost of docking at Halifax is an item of im-

portance from the fact that the charge in this case is said to be
ss(j0 per day for the four days. The Halifax dry dock is the

property of a company. It cost §1,000,000 to build, and it is on a
good financial basis on account of the subsidies it receives from
the British government, the Dominion government and the city of

Halifax, each of which contributes to it $10,000 annually. It is on
account of the Imperial and Dominion subsidies that the British

Admiralty have a prior right to its use whenever they recmire it.

The dock is 600 feet in length and the Indiana 348 feet long.

We recently chronicled the high speed of the compound steam
turbine vessel, the Turbinia, at 32J knots per hour, and during

the month of July the same boat, which it will be remembered is

only 100 feet long, made a record of 35 knots, or 40 miles per

hour. At this speed, Mr. Parsons says, the engines indicated

2,400 horse-power, with an expenditure of 14 pounds of steam
per indicated horse-power per hour. These results warrant look-

ing to the steam turbine for important improvements in marine

propulsion in spite of certain disadvantages possessed by these

engines. The chief difficulty at present is that they will not

rever.-e, but this is not believed to be insuperable. Trials with

larger vessels at lower rotative speeds of from 250 to 500 revolu-

tions per minute may be looked for in the near future, and Mr.

Parsons says that for large ships the turbines would be even

more simple than those in the Turbinia.

The Liverpool Overhead Railway uses gearless motors and of

these Mr. S. B. Cottrell, Engineer and General Manager, says: "I

consider that the gearless motor is better for our work than a sin-

gle reduction motor. The cost of repairs to motors is trifling com-
pared to what the cost of repairs of locomotives would be to work
a similar service. To effect repairs the wheels and axles are

taken out of the truck frames and there is no difficulty in repair-

ing the armatures on the axles. I do not see that there is any

more trouble with the failure of armatures with gearless motors

than there would be with geared motors. I do not think that

eitber gearless or geared motors make any difference to the

track joints, as the blow in either case must be the same." As to

the location of the third rail he says: "The conducting rail should

be, wherever practical, put in the center, as we have dons here,
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for we find no difficulty with it even at complicated crossings,

whereas placing at the side and higher than the running rail,

would offer many complications at cross-over roads.''

Mr. M. H. Gerry, Jr., in a paper recently read before the

American Institute of Electrical Engineers, gave some interest-

ing data concerning the wastes occurring in the use of electricity

upon the Metropolitan Elevated in Chicago. The loss by heating

the motors on one of the cars which are capable of exerting a

drawbar pull of 4,000 pounds, working under ordinary con-

ditions, with an atmospheric temperature of 60 degrees Fahr. is

about 15 horse-power. Starting at the engine shaft the losses are

as follows: The generator will return about 90 per cent, of the

work put into the armature shaft; of the amount furnished by
the generator, from 10 to 25 per cent., and may be more,

is lost in transmitting the current from the generator to

the controller on the car; the losses in motor and car apparatus

are such that 50 per cent, of the power supplied by the genera-

tors is lost between the generators and the car axle. This may
be stated as follows: If 51 horse-power is required to propel the

train there must be 108 horse-power provided at the engine shaft.

In speaking of the selection of tools for workshops an English

contemporary. The Practical Engineer, clearly expresses the im-

portance of capacity and simplicity of tools which are to be given

hard usage. The author admits that it seems a pity to sacrifice

old tools which are capable of doing much work. There is some
sacrifice in doing away with them, but the change is not all sacri-

fice. Compare the lathe which used to do duty as a general tool,

which may be employed to turn a bolt or stud, or bore a hole

just as required, with the capstan head machine, with its six or

eight special tools, the hollow mandrel and its gripping jaw, with
which a boy can turn out special bolts or studs, without any
alterations that involve much trouble, no time being wasted in

centering or looking for carriers, etc., and one can easily estimate

the value of the gain that such a tool is in a workshop. A tech-

nical education we need is the power to discriminate between the

cheap and well-designed tools offered by the best makers and the
lower-priced but very costly devices offered, like patent medicines,

as being capable of doing anything required and result in being
a source of annoyanc» to all concerned.

Compressed air is one of the most flexible of power trans-

mitters and to this attribute it owes much of its success. Mr.
A. Kirk, in a recent discussion before the Engineers' Society of

Western Pennsylvania, in speaking of the transmission of air-

pressure through a considerable distance said: "We were working
in a stone quarry on a large drill, I think it was 3£ diameter. The
quarry was started within 100 feet of the compressor. We
worked there for some time, but a change in the strata of rock
showed the rock contained too much silica for furnace purposes,
and we had to go nearly a mile and a half away from the com-
pressor and begin operations again. We were contemplating,
and even made arrangements, to move the compressor nearer to

the new quarry, but the compressor was in a very convenient
locality, near other machinery, and if it could remain where
it was it would save the expense of an independent engineer, and
save the trouble of carrying coal and water. I finally insisted

that it should remain where it was, stating that we could pipe
the power to where we wanted it. This was done, and we found
that we could use the compressed air through a lj-inch pipe to as

much advantage a mile and a half away from the compressor as
we could within 100 feet of it.

Mr. [George W. Turner, formerly Superintendent of Motive
Power of the St. Paul & Pacific, died at St. Paul July 7, aged 66
years.

Mr. F. P. Boatman has been appointed Master Mechanic of the
Columbus, Sandusky & Hocking, with headquarters at Colum-
bus, O.

Mr. Nat C. Dean has been appointed Western Representative of
the Fox Pressed Steel Company, with office 1413 Fisher Building,
Chicago.

Mr. David Anderson has been appointed Master Mechanic of

the Northern Ohio, with headquarters at Delphos, O., to succeed

Mr. J. T. Clark.

Mr. A. L. Whipple, Manager of the railroad department of the

Boston Woven Hose and Rubber Company, has removed his

he idquarters to 205 Lake street, Chicago.

Mr. S. King has been appointed Master Car Builder of the

middle and northern divisions of the Grand Trunk, and will be in

charge of the car shops at London, Ont.

Mr. F. H. Coolidge has been appointed Western representative

of the Lappin Brakeshoe Company and the Gold C ir Heating
Company, jointly, at Chicago.

Mr. Daniel S. Lamont, who was Secretary of War under Presi

dent Cleveland's administration, has been elected Vice-President

and Director of the Northern Pacific Railway.

Mr. Jesse Fry has been appointed General Manager of the San
Antonio & Gulf Shore, with headquarters at San Antonio, Tex.,

in place of Mr. George Dullnig, resigned.

Mr. David T. Bound has been appointed G> neral Superintend-

ent and Purchasing Agent of the Wilkes-Barre & Northern at

Wilkes-Barre, Pa., to succeed Mr. A. A. Holbrook, resigned.

Mr. C. A. De Haven has been appointed Master Mechanic of the

Kansas Midland Railway, and will have charge of all matters

pertaining to the locomotive and car departments, with head-

quartersat Wichita, Kan.

Mr. R. D. Wade, who was for many years Superintendent of

Motive Power of the Richmond & Danville, afterward absorbed

by the Southern Railway, has accepted a position with the Bald-

win Locomotive Works.

Mr. R. H. Soule, who recently resigned the position of Super-

intendent of Motive Power on the Norfolk & Western Railway,

has accepted an appointment with the Baldwin Locomotive
Works, beginning Aug. 1.

Mr. George S. McKee, Master Mechanic of the St. Louis division

of the Cleveland, Cincinnati, Chicago & St. Louis, at Mattoon,

111., has been appointed Master Mechanic of the Wabash, with

headquarters at Moberly, Mo., to succeed Mr. Thomas E. Butterly

,

resigned.

On account of ill health, Mr. E. M. Humstone. Assistant Sup-

erintendent and Master Mechanic of the Philadelphia, Reading

& New England, has been granted a leave of absence, commenc-
ing Aug. 1. Until further notice Mr. H. Schaefer will act as

Master Mechanic.

Mr. Emil Gerber has been appointed Chief Engineer of the

Lassig Bridge and Iron Works, Chicago. Mr. Gerber and the

bridge company are to be congratulated on the appontment. We
have received the notice too late to say more about Mr. Gerber's

work than that he has for a number of years been associated

with Mr. George S. Morison.

Mr. L. E. Johnson, Superintendent of the Michigan Division of

the Lake Shore & Michigan Southern, has been appointed General

Superintendent of the Norfolk & Western, with headquarters at

Roanoke, Va. He was born in Aurora, 111., in 1846, and began
railroad work in the shops of the Chicago, Burlington & Quincy.

He passed successively through the positions of fireman, engineer

master mechanic and division superintendent on that road. In

1888 he left the Chicago, Burlington & Quincy to accept a posi-

tion as Superintendent of the Montana Central. He remained

there till 1893, when he accepted a division of the Lake Shore &
Michigan Southern.

Mr. S. R. Callaway, President of the New York. Chicago & St.

Louis, was on Aug. 18 chosen President of the Lake Shore &
Michigan Southern, with headquarters at Cleveland, O., to suc-

ceed the late D. W. Caldwell. Mr. Callaway succeeded Mr. Cald-

well as President of the N. Y. C. & St. L. in January, 1895, and
previous to that date was for over four years President of the Toledo,

St. Louis & Kansas Citv. He was Second Vice-President and
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General Manager of the Union Pacific system from September,

1884, to June 30, 1887, and from 1881 to 1884 was General Man-

ager of the Chicago & Grand Trunk, and President of Chicago &
Western Indiana and Belt Railway of Chicago.

Mr. Edmund S. Bowen, who has had a long and successful rail-

road career, died Aug. 19, in New York City, He was born in

1831 at Martinsburg, Pa., and entered railroad service at the age

of twenty ; since that time he has held the following positions:

Rodman engineer corps of the Pennsylvania Railroad, Assistant

Engineer of the same road, Assistant Engineer of the Sunbury &
Erie, Residjnt Engineer of Northern Central, Division Superin-

tendent of the same road, General Superintendent and Chief En-

gineer of the Kansas Pacific, General Superintendent of the New
York, Lake Erie & Western, and Vice-Pre.-ident of the same road,

from which position he retired in October, 1885, on account of

ill health. In September, 1888, he was made General Manager
of the Rome, Watertown & Ogdensburg, and 1892 he was made
Assistant to the President of the New York & New England road.

Mr. Henry S. Marcy, President of the Fitchburg railroad, died

suddenly from a stroke of apoplexy, at his home in Belmont,

Mass., Aug. 10, at the age of 60 years. He was born at Hart-

land, Vt., Jan. 28,1837, and entered railway service April 1.

1858, as Master of Transportation of the Sullivan railroad.

After holding that position for 3* years he went to the Rut-

land & Bennington, Oct. 1, 1861, as clerk to the superintendent,

and in May, 1863, was made Master of Transportation. He was

Acting Superintendent of the same road from July, 1864, to No-

vember, 1865, and was then until May, 1871, General Freight

Agent of the Rensselaer & Saratoga. He was appointed General

Freight Agent of the Delaware & Hudson Canal Company in May,

1871, and held that position for 14 years. He was then Traffic Man-

ager of the same company until Nov. 1, 1889, when he was chosen

President of the Fitchburg Railroad.

Mr. C. S. Mellen, Second Vice-President of the New York, New
Haven & Hartford, was chosen President of the Northern Pacific

at a meeting of the board in New York Aug. 12, to succeed Mr.

E. W. Winter, whose resignation was accepted, to take effect

Aug. 31. The new president is 46 years of age and has been in

railway service since 1869. His first railroad work was with the

Northern New Hampshire, where he began as a clerk in the

cashier's office. He remained with that road in various minor

positions until 1880, with the exception of one year's service with

the Central Vermont, and on Oct. 1, 1880, was app >inted Assist-

ant to the Manager of the Beston & Lowell. He was successively

Auditor, Superintendent and General Superintendent of that

road until June 1, 1888, when he accepted the position of General

Purchasing Agent of the Union Pacific. The following Novem-

ber he was made Assistant General Manager of the Union Pacific,

and on March 1, 1889, was appointed General Traffic Manager of

that system. He resigned the latter position April 1, 1892, to ac-

cept the position of General Manager of the New York & New
England, and was chosen Second Vice-President of the New
York, New Haven & Hartford, Oct. 27. 1892.

Books Received.

La Machine Compound. Conference par A. Mallet, Ing^nieur

Civil. Extract du Bulletin de la Society Industrielle de L'Est.

Nancy. 1897.

Reconstructed American Monitors. By Passed Assistant

Engineer F. M. Bennett, U. S. Navy. Reprinted from Journal of

the American Society of Naval Engineers.

Eleventh Annual Report of the Commissioner of Labor,
1895-1896. Work and Wages of Men, Women and Children. Gov-

ernment Printing Office, Washington, D. C, 1897.

Twenty-Eighth Annual Report of the Board of Rail-
road Commissioners of the State of Massachusetts, January,

1897. Public Document, No. 14.

Modern Freight Car Estimating, Containing Necessary
Information and Tables Appertaining to the Proper Method of

Compiling Correct Estimates on Freight Equipment. For Car
Manufacturers and Railroad Officials. Edited by O. M. Stimson.

Anniston, Alabama, 1897, 500 pages, illustrated, folding tables,

standard size (6 by 9 inches), flexible morocco, gilt. Price, $5.00.

Transactions of the American Institute of Mining Engi-
neers, Vol. XXVI., February, 1896, to Octoher, 1896, inclusive.

New York. Published by the Institute, 1897.

Michigan Engineers' Annual, Published by the Michigan
Engineering Society, 1897.

State Supervision of Grade Crossings of Steam and
Electric Railroads. By Charles Hansel, M. Am. Soc. C. E.

Proceedings of the Fourth Annual Convention of the
Association of Railroad Air Brake Men Held at Nashville,
Tennessee, April 1897.

Armour Institute of Technology Annual Year Book for
1896-1897, with announcements for 1897-1898.

The Official Railway List, 1897. A Directory of Presidents,

Vice Presidents, General Managers, etc., and a Hand-Book of Use-
ful Information for Railway Men. Sixteenth year. Chicago: The
Railway List Company, 1897. Price, cloth, $2; flexible leather, $3.

The Engineer's Sketch Book of Mechanical Movements,
Devices, Appliances, Contrivances and Details. By Thomas
Barber, Engineer. Third Edition, 2603 illustrations. London, E.

& F. N. Spon. New York, Spon & Chamberlain, 1897. Price, $4.

The Stone Industry in 1896. By William C. Day. Department
of the Interior, U. S. Geological Survey. Charles D. Walcott, Di-

rector. Washington, Government Printing Office, 1897.

Herzogliche Technische Hochschule Curolo Wilhel-
mina zu Braunschweig. Programme for the years 1897-1898.

Braunschweig, 1897.

Light Railways. Practical Hints for Light Railways at Home
and Abroad. By F. R. Johnson, Late Executive Engineer Assam-
Bengal Railway, Mem. Am. Soc. C. E. London, E. & F. N. Spon
New York, Spon & Chamberlain, 12 Cortlandt street. Price, $1.

Maximum Stresses in Framed Bridges. By William Cain

Member A. S. O E., Professor of Mathematics in the University

of North Carolina. New York, The Van Nostrand Science

Series, No. 38. New York, D. Van Nostrand Company, 1897.

Price, 50 cents.

New Publications.

Modern Freight Car Estimating. Containing necessary in-

mation and tables appertaining to the proper method of compiling
correct estimates on freight equipment. Edited by O. M. Stimson.
Anniston, Ala.: Stimson & Company, 1897. Octavo, 510 pages,
with index, engravings and folding tables ; flexible morocco, gilt.

Price, $5.

This book was written for the use of railroad car department

officers, freight car builders, estimators and others who have to

do with the details of car construction or repairing, and is the

result of the thought given to this subject during 16 years of ex-

perience which the author had in various departments concerned

with car works, five years of which were spent with the Pullman
Company. It is a very elaborate work, bearing upon the proper

method of making correct and intelligent estimates upon railway

freight equipment. But the object of the author was to accumu-

late and reduce to concise form the very large amount of informa-

tion necessary to compile a complete estimate, and further to

afford accurate references to comparisons of the difference in cost

between the various appliances entering into freight car construc-

tion. The introductory chapter, under the head of compiling of

estimates, treats at considerable length of the duties of the various

department heads in car manufacturing and railroad shops.

This is followed by chapters dealing with the various appliances

such as trucks, bodies, draw gears, bolsters, brakes, roofs and
doors. Under each of these divisions is subdivided the large num-
ber of different devices each beginning with the Master Car Build-

ers' standard or recommended practice, and upon which

as far as possible all are based. These are accom-

panied by drawings. Complete bills of materials in the

minutest detail are given, followed by summaries, thus enabling

the purchaser with very little work to price the quantities in his

own territory, thereby enabling him to have accurate and detailed

comparisons of the difference in cost between the application of

one device and another. An appendix gives carefully selected

weights and measures commonly used in car estimating, and the

complete specifications of all material entering into freight car con-

struction as required by the Pennsylvania Railroad are reproduced

in a second part. Another appendix contains blank forms for com-

plete bills of material. The book is well printed and well bound.
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Some of the illustrations are reduced to too small a scale, but aside

from that we commend it strongly in eTery respect, and believe

that all car department officers and car builders who have to do

with estimating will be glad to have it. The preparation of the

work was thorough and much information is given in connection

with the chapters on trucks, car doors, draft gears and bolsters.

The Materialsof Construct!* in : A Treatisefor Engineers on
the Strength of Engineering Materials. By J. B. Johnson,
C. E., Professor of Civil Engineering in Washington University,

St. Louis, Mo. First edition. New York : John Wiley & Sons.
London : Chapman & Hall, Limited. 1897. Price, §6.

This book is one of the most valuable of recent additions to en.

gineering literature, and it would be difficult to give too much praise

to the author and the publishers for rendering the contents avail-

able at this time. There has been a great deal of good material in

the Mm of reports of tests scattered through technical literature,

but it has never before been collected, digested and presented in

available form for easy access and consultation. The work which

has been done in this and foreign countries has been grouped and

analyzed by Professor Johnson, particular attention having been

given to research which has taken the direction of the establish"

ment of fixed laws. Engineers will appreciate the book which
places at their disposal the cream of the valuable records of the

United States Arsenal tests conducted at Watertown, Mass.,

which now fill fourteen large volumes. The work done
by Bauchinger, Tetmaier and Martens has also been called

upon to furnish an important part in the book. The
investigation of cements, mortars and concretes made during the

construction of the St. Mary's River canal locks, Kirkaldy"s reports

and the original investigations of the author for the U. S. Forestry
Division have all contributed to the book, and wherever possi-

ble the results have been shown graphically, which is one of the
features of the work. The usual method of recording tests is to put
them in the form of tables, and the diagrams are certainly much
more convenient for consultation by busy men. This plan exhibits
at a glance the relationships of the data. The subject of timber
tests is very fully treated. Prior to the tests by the Forestry
Division of the U. S. Department of Agriculture comparatively
little was known about timber, and the author's intimacy with
these tests enables him to bring out the conclusions with effect.

No attempt is made to establish rules for guidance in designing or
to propose original specifications to be used in the
purchase of materials, but the book is the result of an
effort to impart knowledge of the properties of mate-
rials, showing upon which these depend, the causes of
variation and defects and instruction in means for discovering
these, all with a view of preparing a reader to draw his own specifi-
cations and establish his own rules. The author rather boldly pro-
poses the following definition: "The apparent elastic limit is the
point on the stress diagram of any materia], in any kind of test, at
which the rate of deformation is 50 per cent, greater than it is at
the origin." This, the author says, should not be made to apply to
materials not perfectly elastic within any limits. He proposes to
extend the meaning of the term so as to make it applicable to all

elastic materials, and at the same time to make it serve as the
" elasric limit " to be universally used in all kinds of practical tests.
Space is not available for more than a statement of this definition
and the authorbespeaks careful consideration of his stress diagrams
before his views are condemned. The fact is that the term "elastic
limit " is a most indefinite one, and unless it is defined whenever used
it means nothing. This is a most important subject and Professor
Johnson's wide experience should count in estimating the value of
his arbitrary method of fixing the apparent elastic limit. The
sources of information given in the text and legends accompanying
the engravings are acknowledged. Among the illustrations are many
taken from photographs of specimens after fracture or special treat-
ment. The book is divided into four parts. Part I. is devoted to
the crushing strength of brittle materials. Part II. presents the
methods of manufacture of cast iron, wrought iron, steel, alloys,
cement and brick. In this part 100 pages are given to timber and
timber trees, the matter never having been brought together before
in such a work. Part III. describes testing machines and methods
of testing, and part IV. covers the mechanical properties of
materials of construction as determined by actual tests.

Proceedings American Railway Master Mechanics' Asso-
ciation. Thirtieth annual convention, held at Old Point Comfort,
Virginia, June, 1897.

The promptness of the appearance of this report, which must
have involved a great deal of hard work on the part of the secre-
tary, will be heartily praised by the many who heretofore have been
obliged to wait much longer for an opportunity to examine the

official records of the convention. The indexing of the volume has

been done with care and will probably satisfy all but the most ex-

acting critics. The binding is uniform with that recently adopted

by the Master Car Builders' Association and is a vast improvement

over the old method. The press-work is by the Henry O. Shepard

Company and is excellent.

Thb Railway Signaling Club.—Constitution, List of Officers

and Members, and General Rules Endorsed by the Club to Govern
the Operation and Maintenance of Interlocking Plants.

This little pamphlet is sent out to show the present standing

of this comparatively new organization of signal engineers. Be-

sides the constitution, by-laws and list of members, it contains

what is believed to be the best codes of rules for the operation

and maintenance of interlocking plants that have appeared. The

members are practically familiar with signals and their ap-

purtenances and are better qualified than any other group of men
to formulate sensible rules for these purposes. It is not to be

claimed that the rules are perfect, but they are the result of

deliberation and discussion among the men best fitted to know the

subject thoroughly. The little book ought to attract attention to the

club, and it is to be hoped that encouragement will be given its

members to continue the work which has been so well begun. It

should be said of these rules that they will be found exceedingly

useful to railroad officers who are compiling rules for their own
roads, and they may safely be used as a basis for rules specially

gotten up to meet the requirements of individual roads. The offi-

cers of the Railway Signaling Club are: W. J. Gillingbam, Jr., Illi-

nois Central Railroad, President; H. D. Miles, Michigan Central

Railroad, Vice President; E. M. Seitz, Chicago & Northwestern

Railway, Secretary and Treasurer. The Committee on Rules is

composed of Messrs. H. D. Miles, H. M. Sperry and W. C. Nixon.

Car Interchange Manual. Abstract of Decisions of the
Arbitration Committee of the Master Car Builders' Association,
from January, 1888, to May, 1897. Compiled by J. D. McAlpine.
Cleveland. O., 80 pp. The Railroad Car Journal, New Tork,
1897. Price, 20 cents.

This little book was prepared for the use of car inspectors and
others who have to do with the application or interpretation of the

M. C. B. interchange rules. It is a valuable guide for them and
contains abstracts of decisions of the arbitration committee, includ-

ing only such eases as are of practical interest at the present time.

The book also contains an index, a list of synonyms, settlement

prices for cars destroyed and its closing chapter is entitled " What
to do in Accidents and Emergencies." It is a valuable book for all

who are concerned with the rules of interchange of freight cars.

The August number of Cassier's Magazine is a special marine
numler. It compries 300 pages of special articles from well-known
authorities on marine subjects and is handsomely illustrated. It

gives pleasure to call the attention of our readers to it as an
admirable presentation of the leading questions pertaining to mod-
ern marine matters. The mention of the names of Sir William
Henry White, A. F. Yarrow, D. B. Morison, John I. Thornycroft,

Archibald Denny, Walter M. McFarland, Leander N. Lovell, L.

Meriam Wheeler, Joseph R. Oldham and John P. Holland as con-

tributors is enough to say that this number should be obtained by
everyone interested in marine engineering. The subjects are

treated in such a thorough manner as to make it a valuable acqui-

sition to any engineer's library.

Kent's Mechanical Engineers' Pocket Book.
Messrs. John Wiley & Sons announce that the third edition of

this book has been issued and that all of the errors discovered up
to the date of April 1, 1897, have been corrected. Errata slips may
be obtained from the publishers by owners of the first and second

editions. These are arranged so that they may be fastened into the

books.

Trade Catalogues.

[In 1894 the Master Car-Builders' Association, for convenience in the
filing and preservation of pamphlets, catalogues, specifications, etc.,

adopted a number of standard sizes. These are given here in order that
the size of the publications of this kind, which are noticed under this
head, may be compared with the standards, and it may be known whether
they conform thereto.

It seems very desirable that all trade catalogues published should con
form to the standard sizes adopted by the Master Car-Builders' Association,
and therefore in noticing catalogues hereafter it will be stated in brackets
whether they are or are not of one of the standard sizes.]

The Bundy Gravity Automatic Pump.—The A. A. Griffing

Iron Company, 66 Centre street, New York, has prepared a little

pamphlet bearing the above title, a copy of which has just been re-

ceived. It illustrates and describes the gravity pump and presents

engravings and an explanation of its operation.
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The Merits of Lead Paints and Dixon's Silica-Graphite

Paint Compared is the title of an interesting 18-page standard

size pamphlet, the purpose of which is put by the publishers as

follows: "Much has been said and written lately concerning pro-

tective coverings for iron structural work. The growing tendency

among those who have given the matter careful consideration is to

add some form of carbon to the red lead used, or to discard red

lead altogether. This has caused the red lead manufacturers to

issue pamphlets condemning the use of carbon—especially graphite.

The statements of the red lead people have been so wide of the

facts that we have made reply by issuing this pamphlet.'' The

pamphlet is issued by the Joseph Dixon Company, Jersey City,

N. J.

Price List No. 12, by the Phosphor-Brooze Smelting Com-
pany, Limited, cancels former quotations of phosphor-bronze in

the form of rolls, sheets, wire-drawn strips, circles, flat and square

wire rods, sheets and screws.

Compressed Air for Street Cars.—A little eight-page pam-
phlet containing statements of the adaptability, operation and cost

of air power for street cars. It is prepared by the American Air

Power Company, 160 Broadway, New York.

The Smith Triple Expansion Exhaust-Pipe for Locomo-
tives is described and illustrated in a little pamphlet which has

been received from the General Agency Company, 168 Broadway,

New York. The form and claims made for the pipe are set forth,

and a convenient table is presented from which the number of

revolutions per minute of any driving wheel of ordinary size may
be taken at speeds between 5 and 75 miles per hour. The com-
pany also has offices in London and Chicago.

The Breaking of Staybolts.

The most marked change of the past few years in locomotives
has been in the use of larger boilers and higher steam pressures.
This applies to both simple and compound types, and the advan-
tages of high pressures are likely to cause a further extension of
their employment. A great difficult}' introduced by these changes
is an increasing amount of trouble from broken staybolts, which
is dow a source of anxiety to many mechanical officers and es-

pecially to those who have recently felt a sort of helplessness oc-
casioned by the explosion of boilers which were frequently and
regularly inspected and were supposed to be made of the best
materials. The trouble is not confined to any particular type of
boiler; crownbar, Belpaire and radial stayed boilers all show it,

and he who will present a remedy will do a service that will be
appreciated. The following paragraphs are presented with a
view of summing up the evidence in the case in the hope that
they may lead to a helpful discussion of the question:

Tests of all of the bolts in fireboxes are required regularly, and
in some cases fortnightly, by motive power superintendents, and
if these always exposed the bolts which are broken there would
be no cause for anxiety, but, as shown by Mr. T. A. Lawes at the
recent convention of the Master Mechanics* Association, in re-
marks printed elsewhere in this issue, it is the partially broken
bolts that cause the greatest daDger. Mr. Lawes shows that in
13 engines the proportion of bolts partially broken to those wholly
broken was as 619 to 440, and he clearly outlines the necessity for
precautions with regard to the discovery of the partial fractures,
stating that :

" A great risk is run by either not drilling the ends
or using hollow staybolts and either of these precautions will
prevent many boiler explosions with the usual verdict, ' Cause of
explosion unknown.'" His remarks are well worth reading and
they have been endorsed by a number of men in similar positions.
The following extract from a letter from a very prominent me-
chanical officer is apropos

:

The subject of broken staybolts is something that superintend-
ents of motive power of this country cannot give their attention
to too quickly. In these days of high pressure and severe engine
service strict attention should be paid to proper inspection of stay-
bolts. Our practice has been to examine our staybolts by hammer
test every 30 days. About two years ago we adopted the practice
of drilling our staybolts in one inch from the outside sheet. It
then occurred to us that it would be an excellent thing to test our
engines with the hammer test, and after the test was made to drill
the bolts. We had the test made at once: it was very rigid and
was made by various men, and when the inspector had declared
that he had discovered all defective staybolts in the boiler we
drilled the ends of the staybolts and then put on steam pressure
and found as many as 5S bolts partly broken; none, however, that
were completely broken, but the cracks in the bolts would be any-
where from a full half diameter to only only one-sixteenth holding
together. This experienoe proved conclusively that there is only
one way to be absolutely sure, and also proved that the hammer
test, no matter how carefully or by whom made, would never indi-
cate the bolts partly broken off, which to my mind are quite as
dangerous, if not more so, than the bolts broken entirely oft, be-
cause the latter we can discover by hammer test, while of the

former we might have 20 or more grouped together and by giving
way suddenly the others in the group would all go at once, perhaps
resulting in an explosion or at least seriously bulging the sheet.
Mr. Lawes, of the C. & E. I. R. R , in his remarks at the Master
Mechanics' Convention, at Old Point Comfort, expressed our ex-
perience exactly.

In the hammer test a bolt that is broken entirely across may be
expected to reveal its presence, but since every row of bolts has
a different sound from every other row and every bolt has a dif-

ferent sound from every other on account of its location in the
row, it is not strange that a partially broken staybolt should es-

cape notice. There is less danger of missiDg them when the

boiler is empty of water and when under a slight pressure.

Diagrams are now in common use for recording the inspections

and reporting the condition of boilers to the officers regularly.

These diagrams often show interesting facts with reference to

the location of the broken bolts. From a large number of records
it appears that in long fireboxes on those of the Belpaire pattern,

the greatest number of broken staybolts are found in the first two
or three rows at the front and back ends of the box. Where there
is a sharp compound curve in the side sheets the majority of
broken stays occur in these bends and usually pretty evenly
distributed along the whole length of the firebox. With crown-
bar boilers there seems to be less uniformity of breaking. The
cost of renewals is not unimportant, but this side of the ques-
tion is not the gravest one. If 20 are renewed per locomotive per
year on one of the largest Western roads the number for all the
engines for a year reaches 17,200, and for another large system
the total number per year at the same rate per engine would
reach 56,240, which shows that it is well to reduce the number of

broken staybolts, entirely aside from the question of safety of
boilers.

the causes of breakage.

Staybolts break as a rule at or near the outer sheet. The ex-
planation appears to be that of fatigue and repeated stress of the
bolts due to the expansion and contraction of the inner firebox.

Pressure has probably but little to do with it, since a |-inch bolt
supporting 20 square inches of sheet under 180 pounds' pressure
per square inch has a factor of safety of 5. The stress due to

steam pressure undoubtedly helps in the destruction, but is not
one of the primary causes. Where the firebox sheets crack, the
bolts do not seem to break and where bolts break, the sheets do
not seem, as a rule, to crack, indicating that one or the other
must yield to the expansion and contraction stresses. A differ-

ence of temperature of 200 degrees between firebox and shell

sheets is reported to have been observed by Mr. A. J. Durston,
Chief Engineer of the British Navy, and this authority also found
a difference of nearly 350 degrees between the hot side of a ^-inch
firebox sheet and the water on the other side of it when the
sheet was incrusted with scale ls inch thick. This brings
the temperature up to blue heat, which is a danger-
ous condition for wrought iron and steel, and probably
hasteDs the destruction. The trouble caused by expansion and
contraction is reduced by keeping engines constantly in service,
which constitutes an argument favoring long locomotive runs;
irregular service, however, such as working heavy grades, gives
bad results due to the alteration of great and moderate heat in
the firebox. Great strains occur during the kindling of fires,

which become reduced as soon as uniform conditions prevail.
The reasons for the breaking along the reverse curves in radial
stayed boilers appear to be that the mud ring prevents motion at
the bottom of the firebox, the tube sheet and crown staying
stiffen the top portions and the location of least resistance is along
the curves. This explanation would appear to be borne out by
the frequent reports of cracked sheets near the mud ring. Here
the stays are reinforced by the mud ring, and the yielding, such
as there is, must come in the sheets. Where the Bheets bend,
however, the conditions are reversed and the bolts break.
One experimenter has said: "The difference of temperature

between the outside and firebox sheets causes a difference in the
amount of expansion, which by constant repetition wiggles the
bolt in two." It is doubtless true that the cold air admitted to
the firebox while firing has an important effect in connection
with this wiggling.

In an elaborate series of tests carried out in 1892 on the Western
Railway of France (See American Engineer anil Railroad Jour-
nal 1894, p. 114), which included the measurement of the relative
expansion of the firebox and shell of a locomotive boiler, it was
discovered, that upon firing up a cold boiler the firebox expanded
rapidly at first and five minutes after lighting the fire the ex-
pansion had amounted to 0.01 inch. The variations of the shell
were very much slower and were not appreciable until 20 minutes
after the fire was lighted. The movements of the firebox when
the boiler pressure reached 156 pounds amounted to 0.19 inch.
This looks bad for the staybolts, but the outside sheets expand
when the water becomes hot, and at steam pressures above 128
pounds the expansion of the shell was the same in amount as
that of the box. It is at the lower pressure and particularly
before the water becomes heated that the severe staybolt stresses
occur, and before the boiling point is reached there is a period in

which the expansion of the firebox is five times that of the shell.
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In these tests the maximum difference in the expansion was
found when the boiler was under about 15 pounds' pressure. It

then amounted to 0.1 inch and when the pressure rose the shell

gradually expanded to match the movement of the firebox. It is

well to observe that these tests were made upon a boiler much
smaller than are commonly used in this country at the present

time.
The number of repeated bendings of about one-eighth inch that

staybolt material will stand varies from 1 ,400 to 93,600, and it is

made plain by the tests which have been carried out that the

method of making and fastening the bolts in the sheets has an
important effect upon their life. It is hard for some to see how
the repetition of bending should occur often enough in a locomo-

tive firebox to fatigue the bolts. It is probable that the vibra-

tions due to the roughness of riding has some influence, but the

Fig. 1.

worst are those occasioned by the expansion and contraction of

the firebox. If an engine is laid up twice a day long enough to

allow the steam to run down, and this is repeated for 300 days
each year, the bolts will receive at least 600 bends, and if an av-

erage of 2,400 bends is allowed for a bolt its life would be about
tour years. In actual practice with pressures of 190 and even 200

pounds, and with as much as three tons of coal burned per hour
in a firebox, it is little wonder that the combination including
"blue heat" should bring some of the bolts to end sooner than
that. More light will probably be thrown upon the effect of vibra-

POSSIBLE REMEDIES.

A number of suggested remedies will be briefly noted :

The use of sharp dies and loose fits of the bolt-threads in the
sheets have been tried with indifferent success. It has been urged
that stays should be screwed home with small hand wrenches and
the dies should be renewed often enough to make this method
possible. Also, that there is no reason why staybolts should fit

tight on the bottom of their threads, and that turning off the
threads on the taps, so as to get a round thread in the sheets
against the bottom of the threads on the bolts, would leave the
bolts sufficiently loose to let them wiggle enough to relieve the
bolts from bending. No record isknown of thishaving been tried.

It has often been noted that loose bolts stand better than tight ones.

A sharp V thread is a bad one for this purpose, the Whitworth is

better, but a rounding off of the tops of the threads in the
sheets is probably the best form of threads to be used. This tends
to prevent the bending of the bolt across the sharp edge of the
sheets and prevents any " jam" in the action of the thread in the
sheet. The trouble with loose bolts, however, is that they do not
stay loose, but corrosion cements them fast after a short time.
The sheets of fireboxes have been thickened and the staybolts

have been somewhat shortened with the increase of steam pres-

sures and this results in the sheets being stiffer than the bolts

and the bolts yield first. It is urged that if staybolts are in-

creased in diameter and consequently in stiffness a balance might
be obtained, but it is questionable whether this could be done,
even if they were increased to 1-J inches in diameter. From ex-

perimental work it appears that increasing the diameter of the

stays increases the bad effect of the vibrations. An increase in

the number of stays would appear to be equally futile.

More attention has been given to rendering staybolts flexible

than to any other remedy and several methods of doing this are

illustrated in the accompanying engravings, the object of these

being to prevent the localization of the bending by distributing it

over the whole length, or by providing a joint at the outer sheet

which might yield to side motion. Fig. 1 is a diagram showing

Fig. 2.
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Fig. 4.

tions on staybolts when the results of some experiments now in

process are published. It is safe to say that the failures are due
to repeated straining beyond the elastic limit by difference in

amount of expansion and contraction of parts of the firebox. The
stresses produced by these causes are enormous. Experiments
made in England with fireboxes slightly corrugated, and some-
\\ hat more easily compressed than straight ones would be are said

to have shown that 600 tons pressure was required to shorten a
firebox 2 feet 6 inches diameter by ,*, inch. As to the matter of

blue heat it is well to observe that steel having an elastic limit of

35,000 pounds at zero degrees has its elastic limit reduced to

20,000 pounds at 600 degrees Fahr.

a form of stay now being tried in one firebox of the Boston & Al-

bany Railroad, from which good results are expected. The form
shown in Fig. 2 is that used by the Baldwin Locomotive Works
in all locomotive fireboxes. The form given in Fig. 3 is used on
the Great Eastern Railway of England in connection with steel

fireboxes and shells. Fig. 4 is a flexible staybolt designed by
Mr. Joseph Nixon, foreman of the boiler shops of the Pennsyl-
vania Railroad at Altoona. This illustration is reproduced from
the September, 1896, issue of this journal, in which theattachment
was described in connection with the Altoona shops. This con-

sists of a nut with a tapered thread If inches in diameter which
is screwed into the outside [plate of the firebox. The hole on the
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inside of the nut is tapered, and " runs off to nothing," in the
thread which is cut in the outer end of the hole. The
point of flexure is thus distributed over some distance.
This plan was first tried in 1892 and is found satisfactory,
as was noted in the description referred to. In Fig. 5 an

pear to give this metal interesting qualifications as a staybolt
material. The British admiralty have recently brought' out
some interesting points in favor of nickel steel, but these can
only be alluded to here. Landis says: "When the boiler is made
entirely of nickel steel, thus preventing electrolytic action, there
is no doubt that it is the best material yet applied to that pur-
pose." Its elastic limit is about equal to the tensile strength of
ordinary boiler steel, which explains its ability to resist repeated
stresses. It is stated that where a low-carbon steel of 0.20 per
cent, carbon will stand 300,000 repeated stresses on an alternate

Fig. 5.

expansion staybolt attachment is shown as applied to the
Pennsylvania class L engines aud was illustrated in this journal,
issue of August, 1896. This arrangement is applied to crown
stays and it allows them to pass upward through the out-
side sheet when the inner box expands. The method
of preventing the escape of steam
is made apparent in the drawing.
The Yarrow system is illustrated

in Fig. 6. This form was used a
number of years ago in some fast

passenger engines for the Swedish
state railroads. The design is

clearly indicated by the engraving.
The last two forms are used on
crown stays, and only then id the
places where the greatest move-
ment occurs. They have been found
satisfactory, but the objection of

high first cost has been raised
against them. The use of longer
bolts for staying side sheets hai
been advocated, but inquiry shows
that this is not always successful.

It is true that comparatively few
crown stays break, but it is diffi-

cult to lengthen the side stays to

any extent. Somewhat longer bolts

might be used at the reverse curves,
but the arrangement used on the
Pennsylvania appears to provide a better method. Greater
water space and straighter side sheets, with fireboxes above the
frames, would be an improvement, but it is stated by one who has
tried it that merely lengthening the staybolts even to a length of

8 inches will not alone prevent their breaking.
Copper is extensively used for firebox sheets and staybolts in

foreign practice with steam pressures as high as 214 and 220
pounds, and there seems to be less trouble there with broken
stays. This brings up the question of malerial. Copper sheets
and copper stays yield more readily than steel and iron, and if

we cannot use copper with success, nickel steel is worth consider-
ing. It has been suggested that nickel steel might be used both
for plates and for staybolts. Thinner plates could be employed
if of a stronger material than that now used, and their flexibility

would probably favor the bolts to some extent, but probably more
satisfactory results would follow the experiment of making the
staybolts of this material. Nickel steel has been given a cordial

reception by engineers because of its toughness, its strength and
high elastic limit, its resistance to corrosion, its ability to resist a
large number of alternate stresses, and its favorable method of

breaking. It does not seem to develop cracks aud follow them out
to complete fracture, but tears instead. All of these features ap-

stress machine, and a steel of 0.50 per cent, carbon will stand
400,000 repeated stresses, nickel steel will stand from 1,500,000
to 2,000,000 repeated stresses, each of which is about two-thirds
of its ultimate strength, or very near its elastic limit.
Thirty-eight years ago Mr. James Milholland appreciated the

trouble under consideration aud tried a scheme to relieve stay-
bolts by indenting the sheets around them. This, he says, places
the iron in such a shape in the sheet as to allow it to spring when
the expansion of the sheet and staybolt takes place.
A plan for accomplishing about the same thing has recently

been tried on the Chicago, Rock Island & Pacific Railway, and is
shown in Figs. 7 and 8. This consists in cupping the side and back
firebox sheets at the staybolts after the manner indicated by the
sketch. This was first applied by Mr. George F. Wilson, Super-
intendent of Motive Power of the road mentioned, about two
years ago. Of this plan Mr. Wilson says: " I arranged to have
half the firebox cupped and half straight or fiat in the usual way.
The engine was then put in service on a district noted for its bad
feed water. It did not take long before the usual trouble with
leaking staybolts occurred, but only in half of the firebox, the side
with the straight plate. The side where the sheet was cupped

Jttiicn at /me ££

did not show a sign of leak or weakness, and, up to date, this side
is as tight as when the firebox was new. Encouraged by the
good result, I had the firebox sheets in a number of boilers
' cupped,' and in every instance with satisfactory results."
This plan appears to give the desired results. It has been

patented in the United States and Canada, and, according to
these experiments, it improves fireboxes to an extent that more
than pays the cost of cupping. Mr. Wilson believes that if the
cupped firebox, properly made, is tried in cases where trouble has
been found, the rejult will convince the most skeptical.
Hollow and drilled staybolts tend to reduce danger from the

fact that they reveal the existence of fractures which are suffi-

ciently deep to open into the ho'e in the bolt. The holes when
drilled are usually not more than 1 or lj inches deep and the
comparative merits of drilled and hollow bolts are very well ex-
pressed by a committee of the Southern and Southwestern Rail-
way Club in 1893.

Tne superiority of the hollow over the drilled stay is due to the
fact that the hole runs the entire length through and the flexibil-
ity is equal to the entire length whereas drilling a hole at the outer
end of the stay, say 1 inch or IJjJ inches in depth, weakens the stay
at a point where it has a tendency to break anyway.
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The holes when free clear through the stays not only permit of

the escape of steam when a bolt breaks, but also keep the tem-
perature down below the blue heat. It has been urged that the

holes will fill up and defeat the object of the hollow stays, but
this cannot be considered serious. The holes may be easily cleared
by air pressure or by running a drill into them. Hollow stays
made by drilling a J-inch hole entirely through have been used
in France for a number of years on the Paris-Orleans, the Paris,

Lyons & Mediterranean, the Eastern and the Northern railways.

The practice on the Roumania State Railway has been to drill

a jvinch hole and plug it on the inside end of the staybolt. As to

wearing qualities the hollow stay seems to stand repeated bending
better than the solid one and the following quotation from the re-

port of the committee of the Southern and Southwestern Railway
Club previously referred to is a strong recommendation of this

type.

The committee also obtained samples of hollow staybolt iron
which stood a strain of 49,000 pounds with 45 per cent, elongation
and 52 per cent, reduction of area The ~„-inch stay made of this
iron having , -inch hole rolled throughout its entire length broke
at 63,720 Js -incn strokes, but when the center was turned down to
a diameter of % inch this hollow staybolt made of the same iron,

stood 93,600 )4 inch strokes before breaking—a very remarkable
performance. . . .

The committee believes that hollow staybolt iron should be used,
that the thread should be the D. S. standard, 12 threads per inch;
that the inner ends of the holes should not be opened after the
stays are headed up, but that the outer ends of the holes should be
kept open: that % inch stays should be turned down between
sheets to a scant ?4 inch. . . .

An inspection which may be made at any time with steam up, by
any inexperienced person which is as definite and positive as is th«
case where hollow or drilled stays are used is to be preferred to the
uncertain methods of sounding now in use. . . .

Fig. 8.

Stayless boilers will, of course, do away with broken stays and
there are signs of increasing interest in designs which will stay
themselves. In marine practice corrugated furnaces are successful
to a degree offering considerable encouragement for their em-
ployment in locomotives, at least as regards their wearing
and resisting qualities. We have in stationary practice a
record of a Morison Suspension furnace made by the Con-
tinental Iron Works, Brooklyn, N. Y., which worked for 10
years under a pressure of 100 pounds without a dollar's worth of
repairs. It was not forced, and even marine boilers are not forced
as locomotive boilers are, yet there are good reasons to believe that
corrugated furnaces ought to be given an opportunity of showing
their adaptability in this work. Mr. G. W. Cushing in a recent
communication says :

" The discussion of the subject of broken
Btaj bolts reminds me of the Strong internally fired corrugated
furnace as adapted to the locomotive. This type dispenses alto-

gether with stays and, of course, eliminates all danger
from this cause." The sphere and cylinder are the only
forms which do not tend to change shape under pres-

sure and cylindrical furnace3 are theoretically sound.
There may, however, be some difficulty in obtaining sufficient

grate area unless the furnaces are double. About eight years ago
the Lentz stayless be iler was brought out on the Prussian State
Railways. The Strong boiler has been in use for about thirteen
years in this country, and this type of firebox appears to deserve
further experimental application lor large high-pres>ure locomo-
tive boilers. The brick-lined firebox is thought by some to have
strong qualifications, and it is highly probable that the water-
tube principle will soon be tried experimentally on locomotives.
One of the prominent Western roads is about to try an old but

apparently sensible plan of putting several corrugations of a
depth of about 14; inches into the fireboxes of a number of new
engines. The corrugations will be at about 18 inches centers,

and the suggestion was taken from an old firebox that had been
made with corrugations of a depth about equal to the thickness
of the sheet. The engine having this sheet on one side of its fire-

box came in for repairs, and the wavy sheet was good while the
•ther had to be renewed.
This article is not an attempt to offer an original solution, but

rather to sum up the troubles, their causes and possible remedies,
with a view of bringing together the various suggestions that
have been made. Staybolt breakage is not believed to be un-
avoidable, and it appears comparatively easy to detect partially
broken bolts by the use of hollow ones. From the foregoing it is

also apparent that when good material is used in the hollow form
the resistance to the destructiveness of vibrations is exceedingly
high. It is clear that locomotive boilers should be kept "hot" as
continuously as possible, and this will be favored by the present
tendency toward increased locomotive mileage, and, finally, it

seems advisable that the advantages claimed for stayless fire-

boxes with regard to freedom from troublesome repairs to sheets
and stays, as well as increased freedom of circulation, should be
determined before the corrugated furnace is set aside as not appli-

cable to locomotives. The present form of locomotive boiler can
not be claimed to be a model of engineering design. It is the
result of what may be called compulsion, and it is not unreason-
able to believe that improvements may be made in it and that
even a radical change in design may be brought about.

A Russian Canal.

Consul Monaghan sends a communication from Chemnitz to the
State Dapartment in which he says :

A deep and long canal is to be built by Russia to connect the Bal-
tic with the Black Sea. This stupendous project indicates the
giant aims of the great empire. The canal, asjprojected, is to con-
nect Riga, on the Baltic, with Cherson. on the Dneiper near the
Black Sea, is to be 1,000 miles long, 213 23 feet wide at surface, and
115 feet at the base, with a depth of 27.9 feet. It is to carry easily
the biggest battleships of the world. From Riga, the canal is to
run into the River Dvina, thence by canals from Dvinaburg to
Lepel, through the Beresina aDd Dneiper to Cherson. It is further
projected to cover all the river regions with such a network of
canals as would aid very materially in developing the whole sur-
rounding country. Ships that went hitherto by way of the Atlantic,
Mediterranean Sea, and Marmora Sea, taking more than 12 days,
will need now less than six days. Basins are to be built near
Pinks and harbors at all important points along the canals.
Traffic is to be carried on day and night at a possible or permitted

speed of about seven miles an hour. The cost of the canal is put
down at §95,200,000. It is to be ready for traffic in five years. Surely
some, if not all, of the dredging and canal machinery of the United
States is mucn more easily handled and better adapted to such
work than are those of this Empire. Even here, the vast superiority
of our tools is admitted. The only objection made is to their prices.
The market in Russia grows more and more interesting. The
share we are to have in it will depend upon ourselves.

Electric Car Lighting from the Axle.

The beauty of the incandescent electric light for the illumination

of railroad cars has caused a large number of experiments for the

purpose of developing a satisfactory equipment of apparatus.

Europeans have spent much time in experimenting with storage

batteries, and they appear to have been successful in a plan which
Involves changing the batteries at the end of each run. Special

electric plants are used, and the batteries are handled upon trucks

for which narrow-gage tracks are laid from the yard to the elec-

tric plant. A somewhat similar plan has also been used to a limited

extent in this country.

Direct lighting from dynamos in this country has been success-

ful as far as the operation of the light is concerned. Such plants in-

clude auxiliary engines placed in baggage cars or in special cars

provided for the purpose. The objection to this is the cost of opera-

tion, considerable attention being required for such a system. For

a long time efforts have been made to utilize the axles of cars

for driving dynamos, one of the advantages of a system operated

in this way being that power thus obtained would be cheap from
the fact that the dynamo would take some of the power now
wasted in the stopping of trains, and in suburban work this is a

large item. Another advantage is that little attention would be

required for such an arrangement. Storage batteries are necessary

in this case because of the stopping of the trains, and altogether

there have been many mechanical difficulties in the way of success.

The National Electric Car Lighting Company of New York has

perfected a system which is now beyond the experimental stage,

and has been in successful use long enough to establish confidence

in its efficiency and low cost of operation. The originator of the sys-

tem is Mr. Morris Moskowitz, to whom the design of the dynamo
and the regulating devices is due. A car equipped with this system

was put into regular service upon the Atchison, Topeka & Sante Fe

Railway in October of last year, and it has made a most satisfactory

record. The road has contracted for 50 cars to be fitted with the

system, and these will soon be running. The only attention given

to the lighting equipment is what it receives from the train crew

and it has been demonstrated that the cost of operation of the
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system has not been more than that of an ordinary outfit of oi

lamps. This car has 14 16-candle power lamps, and two of 8 candle
power. The company has an option for 150 additional cars after

the equipment of the 50 now under contract.

The light is obtained from a dynamo attached to the car truck,

and driven by a camel's hair belt from a split pulley on one of the

axles. The proper arrangements for accommodating the vertical

movement of the axles are provided, and it is found that a belt

such as is now used is good for about 40,000 to 50,000 miles of ser-

vice, and that no trouble is experienced by reason of snow or rain

blowing under the car. A special form of belt- joint is used which
keeps the joint itself away from the pulleys, and greatly increases

the life of the belt. When the car is running in regular service the

dynamo and storage battery furnish light sufficient for about 12

hours of lighting per day, and the accumulators will light the car

for 12 hours continuously if the car should remain standing. The
dynamo may feed the light directly, and send the surplus into the

accumulator, but does not begin to generate current until the train

hasattained a speed of eight miles per hour, and variations in speed
do not seem to affect the quality of the light in any way. The reg-

ulation is automatic, and the only attention required on the road is

to turn the light on or off. The usuil method, however, is to feed

one-half of the battery from the dynamo while the other half is fur-

nishing light. The arrangement of the controlling devices is so

simple that the running directions may be placed on a 2 by 6 inch

metallic tablet on the switchboard. The chief features of the sys-

tem are the dynamo, the battery of accumulators, a switchboard
with the automatic regulating devices and the lamp circuit.

The dynamo is encased so as to be dust and moisture proof and
it is so placed upon the end piece of the truck frame as to be easily

accessible. Oiling devices for carrying a week's supply of lubri-

cant are provided and the dynamo brushes are manufactured
specially for this work with a view of giving a service of several

months. The dynamo regulates itself and it is wound so that the

current is only three volts higher at a speed of 60 miles per hour,

than it is at eight miles. A main switch controls all of the circuits

of the dynamo and it must be closed to cause the dynamo to generate.

It may be opened at any time when the train is standing to stop

the generation. Auother simple switch controls the main lighting

circuit and a 12-point switch controls the whole system. The switch-

board also bears electro-magnetic devices, whereby the poles are

automatically changed to correspond to the direction in which the

car may be moving. Provision is also made for automatically

opening the main circuit between the dynamo and storage battery

by the difference in voltage between them. A device recently pat

ented has been added to the equipment to regulate the charge and
discharge of the battery in such a manner as to prevent them from
being either charged or discharged beyond their capacity. This

company has contracted with the Electric Storage Battery Com-
pany for five years for what batteries it may require in that period.

Attention is called to the fact that when the speed of the train is

rendered by heavy grades slower than eight miles per hour, the

dynamo will take no power for generating, and under ordinary

speeds the power required to operate the dynamo is so small that

it cannot be measured or noticed in the operation of the train.

Another excellent feature of the system is that a single dynamo
may be used to light several cars. It is understood that the com-
pany is prepared to undertake large installations, and that when
applied to sleeping cars the Gibbs patent berth lamp will be used.

The chief claims for the system are its reliability and low cost of

operation, and while its first cost may seem to be high, the ulti-

mate cost is believed to be favorable to this system above that of

oil lighting, and the excellence of the lights is an additional ad-

vantage. The President and active officer of the company is Mr.
Max E. Schmidt, C. E., who is well known as formerly Chief En
gineer of the Mexican Central Railroad and as Chief Assistant En-

gineer under Captain Eads in the Mississippi jetty work in 1875.

Mr. Hiero B. Herr is the General Western Agent of the company,
with office in the Monadnock Building, Chicago. The organization

is a strong one, having all of the capital necessary for very large

contracts.

tated in locomotive repairs. It was to have sufficient stroke and

weight for expeditious work in welding jaws on locomotive

frames and to have sufficient delicacy in operation to permit of

its use on light work.

The cylinder is 15 inches in diameter by 43 inches stroke. The

distance from the lower die to the lower end of the ram guides

is 35 inches, and from the center of the ram to the inside of

frame is 39 inches. The ram and guides are set diagonally to the

frame at the proppr angle for drawing and finishing. The guides

are made adjustable so as to provide for taking up the wear of

the ram. Elasticity in the frame is obtained by dividing it be-

tween the cap and base, and then bolting together with heavy

bolls provided with cupped washers. The base of the frame is

stiffened by heavy ribs below the floor line.

The valve gear is arranged with the least po.-sible number of

moving pieces, and takes up its own lost motion by gravity ;

A New 3,300-Pound Steam Hammer.

The steam hammer shown in the accompanying engraving was
built to the special order of Mr. G. W. Stevens, Superintendent of

Motive Power of the Lake Shore & Michigan Southern Railway.

It was built by Bement, Miles & Company, and the requirements

provided that it should be adapted to the various work necessi-

A 3,000-Pound Steam Hammer.

Bement & Mil,*.

hence it will control the hammer with great uniformity for a

much longer time than would otherwise be possible. Having no

connectionwiththeram.it escapes all concussion. It is so de-

signed as to produce, automatically or by hand, every variation

in the length, position or force of the blow. The valve itself is

of most simple construction, is perfectly balanced, and takes

steam both above and below . The piston can be raised above the

top of the cylinder for the examination or renewal of packing

block rings without disconnecting the rod from the ram. The

anvil is made so that the die can be easily removed for repair or

replacement without removing the whole anvil.

A copy of a letter to the builders, signed by Mr. Stevens, shows

that the requirements have been met admirably.
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Eight-Wheel Locomotives for the St. Lawrence & Adiron-

dack Railway.

The Brooks Locomotive Works have built three eight-wheel pas-

seDger locomotives for the Adirondack & St. LawrencelRailway to

be used in the tourist business of that road. The boilers are of the

Player patent. Belpaire type. The crank pins are hollow, and the

piston rods are extended through the front cylinder heads. Cast

steel has been used liberally, and the boiler fronts and smokebox

doors are of pressed steel. The general dimensions of the design are

as follows

:

Weight in working order 122,300 pounds
C flinders 18 by 26 inches
Driving wheel centers Pratt & Letchworth cast steel

Tires Lalrobe open-hearth steel

Engine truck wheels, cast steei. stet 1 tired 28 inches diameter
Outside diameter at smallest ring 60 inches
Working pressure 200 pounds
F oiler covering Magnesia sectional
Firebox, tvpe Sloping over frame
Firebox. lenerh 10"H inches
Kuebox, width • 40^ inches
Tubes 274, 2 inches diameter
Total heating surface 1814.16 square feet
Grate surface 30.4 square feet
Tender wheels 33 inches diameter. National
T-nder frame Square channel steel
Water capacity .- 4,200 gallons
Coal cap. city 8 tons

The Acme Triple Bolt Cutter.

The engraving illustrates one of two sizes of triple bolt cutting

machines, manufactured by the Acme Machinery Company, of

Cleveland. O. They have sufficient capacities for cutting bolts

from the smallest diameters up to those of one and one and one-half

inches respectively. They are specially designed for manufac-

when open, allows the pump to discharge and when closed allows

it to fill. When the bowl is full of water the weight of the water

causes it to settle in the frame and discharge. When empty the

bowl is raised in the frame by the ball weight which is plactd on

the lever at the proper distance to counterbalance and return the

empty bowl. This ball may be adjusted to give the desired

power and amount of opening to meet any varying condition that

may arise. In this arrangement the weight of the bowl and the

water in it does not act directly upon the working parts, and

since the No. 211 gravity pump bowl holds 60 gallons of water,

weighing 500 pounds, the importance of this provision i3 readily

apparent. Underneath the bowl is a stop upon which the bowl

rests when discharging. This stop may be adjusted to give more

or less motion to the bowl; this, however, is provided chiefly as a

matter of convenience, as it has no direct bearing upon the work-

ing of the pump. Under the equalization valve is an air valve

which is open while the pump is filling and closed while it is dis-

Acme Triple Bolt Cutter,

turing purposes where extens ; ve duplication of work is practised

The wearing parts of the heads are protected by hardened too.

steel for the purpose of resisting wear, and dies of very simple

construction are used in them. These manufacturers give special

attention to the production of bolt cutters, nut tappers, bolt

headers anl forging machines. The office of the concern is cor-

ner Belden and Hamilton street-, Cleveland, O.

Elevated Railroads and the Brooklyn Bridge.

The contracts between the trustees of the Brooklyn Bridge and
the elevated and trolley railroads [of Brooklyn have been signed,
which means that the elevated railroad trains and trolley cars

;-ooklyn will probably bz running over the bridge into
New York within six months.

The Bundy Gravity Pump.

The Bundy gravity pump is so called because it operates by
trravitation and feeds water to a tank or boiler after the manner
of a pump. It consists of a gourd-shaped bowl which moves up
and down on its fulcrumed axis. The distance traveled is 6hort,

its sole function being to open and close a balanced valve, which,

The Bundy Gravity Pump.

charging. It is practically the exhaust outlet, and through it the

air escapes from the system when starting up.

During the period of filling the pump is open to the atmosphere

through the vent pipe or exhaust, but while discharging it is

closed. At each filling and evacuation of the pump a pair of

check valves alternately open and close. The check valve in the

supply to the pump is open while the pump is filling, the other

check valve being closed by boiler pressure. The check valve in

'he supply to the boiler is open while the pump is discharging, the

other check valve being closed by boiler pressure of the water,

which has entered the boiler through the equalising balance

valve. The water enters the boiler by gravity, for the pump is

placed three feet above the water line of the boiler and has equal

pressure with it.

The pump feeds water to boilers from either open or closed

feed-water heaters, also returns condensation from all sources.

It will pucnp cold water noiselessly from city supply, tank or

pond, the only requisite being to get the water to the pump,

which may be by gravity or a pressure of one pound for each two

feet of lift. An interior view would disclose bo undescribed

parts, as the bowl is entirely empty. The balance and check

valves are of standard pattern, but made with a view of dura-

bility and strength. The full size of opening is maintained from

the inlet to the outlet of the pump to insure maximum capacity

In pumping to an elevated tank compressed air m ay be used
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instead of at- am, the connection being the aame in either case.

With 50 pounds pressure of either air or steam water may be

raised U0 feet, less the proper allowance for friction. It may be

used for pumping water out of cellers or eewers or for filling

water tanks on railroads, in which capacity it is claimed to be

very efficient.

The A. A. Griffing Iron Company, 66-68 Center street. New

York, will furnish any additional information in regard to this

apparatus.

Electricity as a Motive Power on Elevated Railroads.

BY S. H. SHORT.

on one truck for convenience in repairing There is, therefore 19,2

tons upon the drivers, or 61 per cent, of the total weight of the mo-

tor car which corresponds favorably with the percentage of the

total weight of passenger locomotives upon their drivers, lnis

gives an adhesion and, therefore, a maximum practical horizontal ei-

fort for the motor car of 9,750 pounds, or a total possible horse-

power of 400 in accordance with standard motor rating.

This pair of motors is, therefore, capable of accelerating a train

of three standard elevated cars at the rate of 1.85 feet per second,

and of making a schedule of Hi}.; miles ner hour, including stops,

as illustrated graphically by the accompanying dirgram I ' ig. ay.

If the other truck of the motor car is also equipped with motor-,,

a train of double that size will operate in exactly the same manner,

\n elaborate and interesting paper has been received from Mr S

H'short with a large number of illustrations, and we regret that

lack of space prevents its publication entire The text nearly in

fnM and representative diagrams are given below.-EDiTOR ]

The elevated railroads of New York, Brooklyn and Chicago were

hnilt fn satisf v a crying demand for rapid transit from the business

centers to"hi suburban districts of these great cities. So long as

they had for their only competitor the slow-moving horse ear they

were considered a great convenience, notwithstanding that one

wis ob°U«a to walk from one to three blocks and climb a difficult

Mi "lit of stairs to reach these rapidly moving trains.

Since the "trolley car" has come into general use people have

been educated to a still more rapid rate of travel, and where the

trolley car parallels the elevated railroad as in Brooklyn and

Chicago the frequent, speedv and accessible surface car is by far

the more popular. In New York, however the elevated railroads

still eniov a very large traffic, because the electric cars do not

narallel their lines nor are the facilities for transportation yet suffi-

cient for the enormous masses to be moved back and forth in that

traffic it will be necessary for the elevated railroads to move their

trains more frequently and at a much greater rate of speed to com-

r/eusate the traveling public for being obliged to walk some dis-

tance and climb those disagreeable stairs.

Tne elevated roads are all built on the same general plan, the

structure being provided with double track throughout the entire

length with station about } B mile apart. The grades are slightand

the curves of not less than 00 feet radius. The structure is made to

123 1
, tons for the complete train.

The locomotives are constructed so that 6.i per cent, of their

weight or 1"V tons, are upon their drivers, giving an adhesion and,

therefore a maximum hoiizontal effort for accelerating the train of

7 650 Dounds This effort is used for accelerating the train for 50 or

B seconds and a speed of 20 to 25 miles per hour is attained while a

maximum of 300 horse-power is developed by the .ocomotive. The

i. rakes are then applied with a negative acceleration and the tram

is brought to a standstill at the next station, where it remains on
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ng diagrams, Figs 1 and 2 I have illustrated

graphically the performance of one of these trains, bet ween sta-

tions also'the consumption of power as ca culated from the weight

and speed of the train. It will be seen therefrom that ,t .s not

motives would endanger the safety of the entire structure. The

Fig. 1. -Present Manhattan Elevated Train-Ninth Avenue, Sixty-

sixth to Fifty-Ninth Street-1,800 Feet.

and one more car may evn bs added, because the tractive effort

required per ton decreases materially as the number of cars in the

train increases, there being but one motor car on the train. It is

not advisable to use more than two motors, owing to the complica-

tions which arise in the controlling devices.

The requirements of the service to be rendered on the ditlerent

elevated railroads necessitates very careful consideration being

given to the size of the motor to be used upon the ditterent roads.

There seems to be no question about the advisability of using as

large a motor as possible upon a road like the Sixth avenue mNew
York where the travel is onstant throughout the day, and trains

of from four or ft«e cars can follow each other at short intervals all

day. But in Brooklyn and Chicago, where the traffic is heavy dur-

ing short periods of time, and light during a larger part of the day.

[he
81.^?^^^^'^^ beinVabout

r
7 to8 lbs. of coal per horse-power

^Vithgood compound condensing engines driving electric genera-

tors at a station, the coal consumption is reduced to about one-

third of that amount.
Were steam locomotives discarded it would be possible to replace

the high priced skilled labor necessary for their operation by ordi-

nary trustworthy men who are not skilled mechanics; whose rate

„f wages is about one half that of a locomotive engineer, and only

one man would be necessary to operate the electrical propelling

mechanism. We believe the repair account will be materially

lessened both in the units of motive power and in the permanent

way were the trains equipped with motors. The care of a steam lo-

comotive is very onerous, the average run being on'.y about one

hundred miles, when it must be thoroughly overhauled and m-
snected bv skilbd mechanics before being used again. Contrast

with this the all day service of most electric motors two or three

hundred miles a day for days and weeks, without inspection, clean-

ing or care of any kind.
The standard electrical equipment for an elevated train consists

of the present elevated car, provided with two swiveled trucks ot

special construction arranged to receive electric motors ot a type

adapted especially for this service. The wheels of the trucks are

Tl inches in diameter, and the wheel base does not exceed 6 feet for

the largest motors, and is reduced to 5 feet 6 inches where motors

of the smaller siz^ are used. The weight of the motor car loaded to

us full capac ty with passengers is 32 tons, including trucks mo-

tors and the electrical equipment. In most cases it is advisable to

use only two motors upon a motor car, and both should be placed

Fig. 2.-Present Manhattan Elevated Train-Ninth Avenue,
' Twenty-third to Fourteenth Street-2,320 Feet.

it seems desirable that trains of few cars, or even single motor cart >

shall be run at frequent intervals without a printed time-tab e.

thereby practically securing a high speed street car service on the

El
Auotber'reasoTtor frequent and light trains is that these roads

have branches, which by this method would be served to better ad-

V
Tt

t

is
g
possible also that these single motor cars or short trains may

be coupled into longer trains during the rush periods of the day and

be operated ftom the front platform by one motorman, if a suitable

controlling apparatus is provided, by means of which all of the

motors of the train can be simultaneously controlled.

A motor of much smaller size than would take up the full ad-

hesive power of the truck could be used where this method of

equipment is adopted. It, however, has the disadvantage of multi-

plying the electrical apparatus necessary to move the rolling stock

of 'theTroad. It will also consume more power per ton miles of train

because the tractive effort per ton of the trail cars is.abiii -halt

that required by the motor cars, the difference being due to the

friction, windage, etc., of the motor cars.

For the convenience of engineers making calculations for the re-
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quired current in amperes at 500 volts pressure, which will be
necessary to operate a given line of road with trains as specified

above, we give a table showing the maximum current consumed
by trains during accleration; the current necessary to operate the
trains at full speed and the average current and horse power for

the various trains.

CURRENT CONSUMED BY TRAINS OF STANDARD ELEVATED CARS.
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The Erie has given an order for 500 box cars to the Michigan
Peninsular Car Company.

The Mt. Vernon Car Manufacturing Company has taken an order

for 250 boxcars from the Georgia Railroad Company.

The Ohio Falls Car Manufacturing Company, of JeffersonviHe,

Ind., has an order for 10 passenger cars for the New York, Ontario

& Western

The Ensign Manufacturing Company, of Huntington, W. Va., has
received orders for three Russell snowplows from the Long Island

Railroad and for 55 refrigeiator cars from the Southern Pacific.

Jackson & Sharp have received an order for 25 passenger cars

from the Waterloo underground railroad of London. They will

be of the American type.

The Railroad Supply Company, of Chicago, has taken up the

manufacture of the Barr vestibule, foraierly made by the Drexel
Manufacturing Company.

The Ohio Falls Car Manufacturing Company, of JeffersonviHe,

Ind., has received an order to build 100 flat cars for the Mobile,

Jackson & Kansas City Railroad.

The Schoen Pressed Steel Company is doubling the capacity of its

plant by the erection of three steel buildings which will be

equipped with the most improved machinery, both electric and
hydraulic.

A train of the Goodwin Car Company's new steel gravity dump-
ing cars is in daily use handling rock and earth in the work on the

Jerome Park reservoir on the New York & Harlem Railroad. The
cars may be seen and examined by persons interested.

The Missouri Pacific Railway has given an order for 500 freight

cars to the Missouri Car Foundry Company. These builders have
also received an order for 200 cars from the Texas & Pacific, and
one for 200 from the International and Great Northern.

The St. Louis flush car door will b» furnished by the Western
Railway Equipment Company of St. Louis, Mo., for the 300 freight

cars recently ordered by the Texas & Pacific. These doors will also

be applied to 150 cars now building for the International & Great
Northern by the Mt. Vernon Car Company.

The Pintsch light has been adopted by the Mobile & Ohio for the

illumination of its cars and a gas plant is being erected on railroad

property at Mobile, Ala. Pipe lines will be run to the Union Station,

and also to the government wharf, in order to supply gas to the
Pintsch buoys in Mobile Bay.

The Nassau Electric Railroad, of Brooklyn, N. Y., has contracted

with the Standard Railroad Signal Company for three interlocking-

plants with a total of 38 levers.

It appears probable that the Hudson River Tunnel scheme will

be revived. Mr. C. M. Jacobs is now engaged in working up the
financial end of the project in London.

The National Switch and Signal Company. Easton, Pa., has closed

a contract for an interlocking plant at Earlville, ill., at the crossing

of the C, B. & Q. and C. & N. W., with 18 working levers and elec-

tric locking for the derailing switches.

Detroit lubricators will be used on the two locomotives for the
Wiggins Ferry Company, which are being built by the Baldwin
Locomotive Works.

The Baldwin Locomotive Works will build 10 compound freight

engines for the Canadian Pacinc Railway and two six-wheel switch-
ing engines for the Wiggins Ferry Company, of St. Louis.

The Leach sander is used on the three locomotives which have
been built by the Brocks Locomotive Works for the Adirondack &
St. Lawrence Railway.

The Ashton Valve Company is furnishing the safety valves and
steam gages for the 10 mogul engines which are being built for the

Illinois Central by the Brooks Locomotive Works.

The valves for the ten 19 by 26-inch mogul locomotives now build-

ing by the Brooks Locomotive Works for the Illinois Central
Railroad, as noted in our issue of last month, are of the American
Balance type, and are being furnished by the American Balance
Valve Company, of Jersey Shore. Pa.

The Baldwin Locomotive Works will build two passenger and
four freight engines of the Vauclain compound type for the Chicago,
Milwaukee & St. Paul. The same firm has received an order from

the Imperial Government Railways of Japan for 29 mogul locomo-
tives with 48 inch driving wheels and tenders of 2,600 gallons
capacity, to haul a load of 33(5,000 pounds up a grade of 1 in 40, com-
bined with 15 chain curves at a speed of 18 miles per hour. The en-

gines are to have automatic vacuum brakes, copper fireboxes and
brass flues.

The New Orleans & Western is stated to be about to build shop?
and a roundhouse at Port Chalmette, La.

It is announced, though unofficially, that the Philadelphia &
Reading Railway Company has purchased the plant of the Whitney
Car Wheel Works, Philadelphia, with a view to equipping their

entire road with car wheels direct from that plant.

The A. A. Griffing Iron Company, 66 Centre street, New York, is

advertising its heaters with large colored posters showing the in-

terior of the Bundy Sectional Tubular Heater. These cannot fail

to attract attention to the product of the company.

All the shops of the entire Burlington system began working 10

hours on July 26, and the Atchison, Topeka & Santa Fe is now
working 1,525 men 55 hours per week on car repairs to handle the

the wheat crop. For the first time in four years full time is being

worked at the Iron Mountain Railroad shops at Desota, Mo.

The Long & Alstatter Company, of Hamilton, O., has just finished

a large punching and shearing machine for the Missouri Pacific

shops at Baring Cross, Ark. The machine is an extra heavy double
punch and shear, with 42-inch throats, and is capable of punching
a 2-inch hole through \}{ inches of metal. Its reach is sufficient

for a 42-inch sheet.

It is announced that a deal is nearly concluded between the Ameri-
can Air Power Company, of 160 Broadway, New York, the owners
of the Hardie system of compressed-air tractioo, and the Metro-

politan Traction Company, of New York, who control.the Hoadley
patents. Under the terms of the agreement a new company will

be organized to control both the Hardie and Hoadley systems, and
the Metropolitan Traction Company will at once order about 50

Hardie motors for use on the company's cross-town lines.

General Superintendent Chasseaud, of the American Institute

Fair to be held in New York City from Sept. 20 until Nov.

4, is now busily engaged in his office receiving'applications for space

from intending exhibitors and dealing with the details necessary to

the organization of an extensive exposition. Mr. Chasseaud is

planning to amplify the departments that have throughout the

annual fairs of the American Institute been regular features, and
will inaugurate several new departures.

The wisdom displayed by Receiver Oscar G. Murray, of the B. &
O., by making a traffic alliance with the Great Northern Steam-
ship Company through Fairport, and the handling of Chicago and
Milwaukee freight by way of the Owen Line of steamers, has been
demonstrated by material results. Up to July 1 the westbound
package freight receipts at Fairport increased about 8,000 tons and
eastbound increased about 3,000 tons. The total increase of busi-

ness was about 25 per cent.

The cities of New York and Boston are trying to keep abreast of

the times in the matter ot mail transportation and are hurrying
forward the completion of the pneumatic tube conduits that form
part of the Batcheller rapid postal despatch system, which has
been adopted. To operate the system New York is to have two
compressors with steam cylinders of 13 inches diameter and air

cylinders 26 inches diameter by 20 inches stroke; and one compres-
sor with cylinders 10 inches and 24 inches diameter, respectively

steam and air, by 20 inches stroke. Boston is to have two air com-
pressors of the latter size. All five compressors are to be "duplex"
and the Rand Drill Company, of 100 Broadway, New York, has the

contract for making them.

According to the New York Sun President A. J. Moxham of the

Johnson Steel Company, who is now in England, has just received

orders for 20,000 tons of steel rails for electric roads in Ireland. This

is probably the largest order of steel rails for electric railway pur-

poses ever shipped out of this country, and the fact that they are

sent to the very doors of England is one of the notable features of

the affair. The same journal says that Japan is about to place a

contract in America for the rails and material required for the 1,200

miles of railroad which it is to construct in Formosa.
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The Pittsburgh Post says: "The present Baltimore & Ohio man-

agement ought to be proud of the record made at Chicago, where it

is openly admitted that the new Royal Blue Line trains are the

finest that enter the Grand Central depot. Since the repainting

and remodeling of the rolling stock the Baltimore & Ohio has

earned quite a reputation for fine looking passenger trains, but

when the people at the Grand Central at Chicago openly admit that

the Baltimore & Ohio has the finest trains entering the building

the managers ought to be elated."

A proposition to fit one of the battleships of the Idiana class

with pneumatic apparatus for steering, turning the turrets, re-

frigerating, and other purposes, according to the New York Sun,

is being considered by the Nary Department. Pneumatic arrange-

ments have been on trial on the monitor Terror for some time, and

it is clear that if the designs of the machinery are well carried out,

the second trial will be as successful as the first, and the pneumatic

engineers will doubtless see to it that the opportunity for extend-

ing the usefulness of compressed air is not lost.

The Sargent Company, Old Colony Building, Chicago, has re-

cently cast a large portable riveter frame in open-hearth steel at

the Chicago works. The weight of the -casting is 4,000 pounds and

the gap of the riveter is 60 inches. It was made for the Chicago

Bridge and Iron Works for the pneumatic machine that is to be used

in the construction of the bridges for the track elevation work on

the Chicago, Rock Island & Pacific Railway in Chicago, and the

gap is sufficient to handle any of the plates used. The casting

itself is said to be a remarkably good and perfect one, and this is

borne out by an excellent photograph which we have received.

Within a short time the long calkfd of pneumatic despatch sys-

tem between the New York and Brooklyn post offices will be an

accomplished fact. The tubes for conveying postal matter from

one city to the other are now being laid. The line will extend from

the New York Post Office up Park Row and over the Brooklyn

Bridge to the Brooklyn Post Office. The Ingersoll-Sergeant Drill

Company, of New York, is furnishing the air compressors to sup-

ply pneumatic power for the purpose, and already has orders for

seveial compressors. They will also supply compressors for the

plant being installed in Philadelphia. The Batcheller despatch

apparatus is the system employed and it will probably be extended

throughout all of the cities named.

The Q & C Company has issued the following circular: "We de-

sire to give notice that the exclusive manufacture and sale of the

tie plate knotvn as the C. A. C. plate, which is now made in its im-

proved form, is now in our hands, and all quotations and inquiries

should be addressed to us. . . . Oar company is recognized as

having introduced into successful use the plate well known as

the Servis tie plate. We have been strong advocates of the longi-

tudinal form of plate with flanges on the outer edge of plate, and

the 12 years' success of same, and the many millions in use,

distributed over most of our large railroad lines, are fects which

prove the justification of our claims. . . . While we cannot

consistently advocate forms of plates which differ from the Servis,

still to those who insist upon making personal trial, or who spe-

cifically demand plates having upper shoulders and crosscutting

flanges on under surface of same, we offer the C. A. C. plate, as

now improved, as being the most perfect and effective form of that

kind."

The Schenectady Locomotive Works are erecting a new riveting

tower in their boiler shop and putting in two new hydraulic riveters

of 75 and 100 tons capacity each. One of the riveters has a gap of 17

feet, while the other has a gap of 12 feet. The riveters are

being built by R. D. Wood & Company, of Philadelphia, Each

of the riveters will be supplied with a 20-ton electric crane, fur-

nished by William Sellers & Company, of Philadelphia, the mo-

tions of which, hoisting, racking and traversing, are performed by

electric motors, operated by the man standing on the riveter plat-

form and who operates the riveter.

is probable that very few people have any idea of the number
'

of different kinds of merchandise an ocean steamship carries from

the I'nited States to foreign ports. A short time ago the Johnson

I ine steamer Yedumorc loaded at the Locust Point docks of theB.

& ( ). at Baltimore 66 cars of lumber, 4 of starch, 19 of oil cake, 6 of

provisions, 1 of organs, 1 of flour, 22 of tobacco, 2 of wire, 3 of

Migar, 13 of fresh meat, 20 of sheep, or 1,699 head; 45 of cattle, or

... ad: 3of lead, 1 of copper, 4 of merchandise and 161 of grain,

making a total of 371 carloads.

Our givcctoru
OF OFFICIAL CHANGES IN AUGUST.

Chattanooga Southern.—W. S. Hoskins has been appointed Gen-
eral Manager, vice M. F. Bonzano, resigned.

Chicago, Peoria & St. Louis.—Mr. H. T. Porter bas been ap-
pointed Chief Engineer, and Mr. H. C. Landon has resigned to ac-
cept a similar position with the New York & Ottawa, headquar-
ters at Cornwall, Out.

(Idcago, Iowa & Dakota.—"Mr. Conrad Miller has been elected
President.

Chicago Terminal Transfer Railroad Company. — Mr. S. R.
Ainslie has been appointed President and General Manager.

Cleveland, Cincinnati, Chicago & St. Louis.—Mr. Geo. S. McKee
has resigned as Master Mechanic to take a similar position on the
the Wabash at Moberly, Mo.

Colorado & Northwestern.—Mr. J. T. Blair has been chosen
General Manager of this new line, which will start from Boulder,
Colo., and run to Salt Lake City.

Columbus, Sandusky & Hocking.—Mr. F. P. Boatman has been
appointed Master Mecdanic at Columbus. O.

Delaware, Susquehanna & Schuylkill.—Mr. Irving A. Stearns
has been elected President.

Dominion Atlantic—Mr. M. Stewart has been appointed Chief
Engineer with headquarters at Kentville, N. S., vice Mr. K. Suth-
erland, resigned.

Duluth, Missabs & Northern.—Mr. William J. Olcott has been
elected Vice-President in place of John T. McBride, resigned.

Fitchburg.—Mr. Henry S. Marcy, President, died Aug. 10, and
will be succeeded temporarily by Mr. Robert Codman, a member of

the executive committee.

Flint & Pere Marquette.—Mr. John W. Graham, President of the
International Trust Company, of Boston, has been elected Vice-
President.

Fonda, Johnstown & Gloversville.—Mr. J. Leslie Hees has been
chosen President.

Fort Wayne, Terre Haute & Southwestern.—Mr. F. L. Winsor
has been appointed Receiver, with office at Geneseo, III.

Grand Trunk —Mr. S. King has been appointed Master Car
Builder in charge of shops at Lindon, Ont.

Green Bay & Western.—Mr. J. A. Jordan, Vice-President of

this company, has been also appointed General Manager and Pur-
chasing Agent, vice S. W. Champion, resigned.

Illinois Central.—Mr. David Sloan has been appointed Chief En-
gineer.

Kansas Midland.— Mr. U. A. De Haven has been appointed Mas-
ter Mechanic at Wichita, Kan.

Lake Shore & Michigan Southern.—Mr. S. R. Callaway, formerly
President of the New York, Chicago & St. Louis, has been elected
President to succeed the late D. W. Caldwell.

Mexican International.—General Thomas H. Hubbard has been
elected President of this company.

Norfolk & Western.—Mr. L. E. Johnson has been appointed Gen-
eral Superintendent, with headquarters at Roanoke, Va. He was
formerly Division Superintendent of the Lake Shore & Michigan
Southern Railway.

Northern Pacific—Mr. C. S. Mellen bas been elected President.

He was formerly Second Vice-President of the New York, New
Haven & Hartford.

Northern Ohio.—Mr. David Anderson has been appointed Master
Mechanic, with headquarters at Delphos, O.

Omaha, Kansas City & Eastern.— Mr. John M. Savin has been
appointed General Manager. Th s road is the consolidation of the
Omaha & St. Louis and the Quincy, Omaha & Kansas City.

San Antonio & Gulf Shore.—Mr. Jesse Frey has been appointed
General Manager, vice Mr. Geo. Dullnig, resigned.

Sylvania.—Mr. L. H. Hilton, of Sylvania, Ga., has been elected
President.

Sherman. Shreveport & Southern —-Mr. Thomas H. King, Vice-
President of this company, was drowned while bathing on June
16. The position of Vice-President will remain vacant for the
present.

South Atlantic A Ohio.—Mr. Channing M. Ward has been ap-
pointed General Manager.

Southern Pacific—Col. Chas. F. Crocker, First Vice-President,
died at San Mateo, Cal., July 17.

Texas, Sabine Valley & Northwestern.—Mr. G. M. D. Grigsby
has been elected Presiaent and General Manager.

Vancouver, Klickitat & Yakima.—Mr. Samuel F. Canby, Man-
ager, was drowned July 26.

Wilkes-Barre & Northern —Mr. David T. Bound has been ap-
pointed General Superintendent and Purchasing Agent.

Wiscasset & Quebec.—Mr. A S. Erskine has been appointed
Master Mechanic, with headquarters at Wiscasset, Me.
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Ten-Wheel Passenger Locomotive- A., T.. & S. F. Railway.

By The Dickson Manufacturing Company.

Through the courtesy of Mr. John Player, Superintendent of

Machinery of the Atchison, Topeka & Santa Fe Railway, and of

The Dickson Manufacturing Company, we are enabled to show our

readers some of the chief features of the design of 10-wheel passen-

ger locomotives, of which eight are now being built for that road.

that may be considered as far in advance of usual practice, there

is a tendency to follow these examples. There also seems to be

a tendency toward the use of rather smaller grates, although this

is not at all likely to be carried to an extreme.

The engine under discussion is of the extended wagon-top type,

with the Phyer patent combination crown bar and stay-bolt

type of crown-sheet staying. The frames are forged down and
the firebox is above them, the grate being part horizontal and

part sloping, as shown in the large engraving. The fireb ix is

88 inches long by 42 inches wide, a good comfortable size for the

fireman to cover well. Tlie engine has a grate of the rocking

type, a brick arch supported on water tubes ; it has a short deck

with diagonal braces from the frames to the back boiler-head.

The air pump is placed under the cab, back of the engineman's

seat.

The driving wheels are 73 inches in diameter and the cylinders

are 19* by 28 inches. The steam pressure will be 180 pounds per

square inch, and it is evident that with the combination of these

parts the large boiler will be found very useful on hard pulls.

The weight on drivers is 110,000 pounds, or 18,300 pounds on each

driver; the total weight is 115,000 pounds, which is lighter thafi

the Northern Pacific engines referred to, weighing 155,500

pounds.

Among the other noteworthy features of the engine are the use

of the Rushforth feed-water heater, the Houston sander, the

large capacity of the tender tauks, 4,650 gallons, the Laird guide,

long, guided valve rods, extended piston rods and underhung
springs for the rear driving axle. The equalizing is on a combi-

nation plan and its details are shown clearly in the engraving.

The tender tank is unusually large and the frame ol the tender is

of steel. The following table presents the principal dimensions of

the engine :

Fuel. Bituminous coal.
Weight on drivers lid,000 pounds

T" truck 30.C00
Total weight 140,000
Wheel base, rigid 15 feet

" total 25 feet 2 inches
Length in all, engine and tender 55 feet
Boiler, type extended wagon- top
Working pressure 180 pounds
Diameter barrel, smallest ring 60]inches outside

Ten-Wheel Locomotive-Atchison, Topeka & Santa Fe Railway.

The design was prepared by Mr-

. Player, and from the excellent

reports received from the new freight engines built by the road

at Topeka, it is fair to expect that the passenger engines will be

very satisfactory. The officers of this road believe in large heat-

ing surface with a moderate size of grate, the ratio between the

heating surface and the grate area being 86 to 1, which is un-

usually large. It is interesting to note that the corresponding

ratio for the 10-wheel passenger compounds for the Northern Pa-
cific, described in our June number, is 81 to 1, and that for the

Monon 8-wheel passenger engine, shown in our August number,
is TO to 1. It is clear that the tendency toward larger heating

surfaces is growing. A ratio of 106 to 1 is now in use, and while

Thictness of material in boiler H-inch, 9 tS-inch and Vine"
Seams, horizontal quadruple butt, joint

circumferential double
Dome, diameter 30 inches
Firebox, length 88 Inches

width 42 "
depth, front 61H "

back 58 "
" brick arch on tubes

Thickness tube sheet Ji inch front, ft inch back
side and back sheet 3s inch
crown sheet H inch

Crown sheet stayed with Player crown bar and stay.
Grate bar cast-iron shaking
Tubes, number 264

diameter 2 inches
length 14 feet 10 inches

' gauge No. 1 1 W. G.
Heating surface, tubes '019.5 square feet
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Heating surface firebox J*?- 5
" " total 2195 '_• '/

Grate area "*..««,. t
Oy liDder, diameter

19J|
inches

Piston stroke •*»
(1" rod, diameier 3J4

" " packing Jerome metallic

Valve Richardson Balanced
Driving wheel, diameter 73 inches

uck
.St., inches riia., 10 inches long

6H inches dia , 10 inches long
., 6 inches long; 6!4 inches dia..

Journal driving axles, size. .

.

" truck " "

Main crank pin.
{
6
^rfesVong.

Back and front c ank pin o» finches dia.. 3>4 inches long
Smokebox, diameter 03 inches

•' length 61

stack, 'smallest diameter 11)4

Exhaust nozzle Single

Sand blast Houston

Feed-water heater Rushforth
Reed cyclone blow-off cock.
Tendei frame -teel, 9 inches deep

" truck wheel, kind..
{ ^'eeftire

wrouSht «>» center

" " " diameter 3D iDches
axe ..454 inches dia., S inches long

Tank capacity for water 4,6511 gallon
Lpngthoftank 19 feet 9 inches
Width of tank 9 feet 1 inch
Height of tank, not. including collar 4 feet S inches
Material in tank, thickness M inch and ,*6 inch

A good crop and a place to put it is sure to make
railroad business good. We are informed that during

a single day in early September over 5,000 car loads of

grain were landed in Chicago, and that 3? trains with

a total of 1,220 loaded cars of grain were dispatched

from Galesburg, 111., to Chicago in a single night

over the Burlington road.
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Pintsch Gas Tanks in a Wreck.

On page 346 of this issue, a brief statement is made with regard

to the alleged explosion of Pintsch gas tanks in the wreck which
occurred on the Rio Grande Junction Railroad, September 10. It

was stated that an explosion of a gas tank under one of the cars

caused the fire which added to the horrors of the disaster. No one
who gives the subject thoughtful attention will cousider such a

claim, but in order to show that this is not a mere matter of

opinion in this case we publish in full a report, received since the

above-mentioned paragraph was written, upon the condition of

the gas tanks based upon an examination that was made after the

wreck. This is signed by Mr. C. H. Quereau, a disinterested per-

son, as well as by Mr. Schlaeks and Mr. Hooper. The names of

Mr. Schlaeks and Mr. Quereau used in this connection will satisfy

all who know them. There is evidence to show that some sort of

an explosion occurred after the wreck, but that the gas tank did

not explode is established by this report, which we reproduce

verbatim as follows :

Devver, Cor.., Sept. 20, 1897.

To the Denver & Rio Grande Railroad Co., Denver, Col.:
GENTLEMEN : We were this day requested lo examine the tanks

that were loaded on D. & R. G. coal car No. 15,214, being shipped in

Tank No. 6. Nearly perfect; some slight dents in body and three
screw-bolt heads knocked off; apparently knocked off after fire.

Tank No. 7. Nearly oerfect. with the exception of one bolt head
on one of the heads broken off; apparently done before the fire.

Tank No. 8. Very badly dented and bent; one of the heads dented
and small hole '.inch long by J2 inch wide knocked in it; rivets
and bolts all in place ; one head good.
Tank No. 9. Badly bent and out of shape in middle ; heads good ;

all rivets in place and seem to be good ; no indication either on
body or heads of a ruature.
All these tanks had the appearance of going through the fire, and

were more or less bent, dented and burnt ; and on account of the
excessive heat, the solder in the .joints was melted out and they
were more or less warped : but on none of these tanks, no matter
how hot they seem to have been, or whatever strain they were sub-
jected to, on account of parts falling on them, there is not the
slightest indication of an explosion; and we can state without
hesitation that these tanks were not exploded at the wreck or any-
where else; and from all appearances, they were in first-class con-
dition before the accident.
They are the tanks furnished by the Pintsch Gas Company, and

the mechanism of these tanks is first-class.

(Signedl Henry Schlaeks,
Superintendent Machinery.

W. H. Hooper,
Representative Pintsch Gas Company.

C. H. Quereau,
General Foreman, B. & M. R. R. R.

Ten-Wheel Locomotive—Atchison, Topeka & Santa Fe Railwav.

this car from the place of accident to Denver, and are, as we under-
stand, the Pintsch gas tanks removed from the recent wreck at New
Castle.
We saw these tanks unloaded and brought to a platform near

your storehouse at Burnham. and the nine tanks were marked
from one to nine, also the date 9 I

20 and the number of the car
15,214 being marked on with paint on the ends of these tanks.
Tank No. I. Heads good; bodv badly bent; all rivets intact.
Tank No. 2. This tank is nor. dented and rivets all in place.
Tank No. 3. Boih beads good: body slightly dented: rivetsin place.
Tank No. 4. Both heads good; body dented very little and rivets

good.
Tank No. 5. One head slightly dented and one gocd the body

dented badly; rivets all in place.

Information recently received from Tokio, Japan, indicates that

the Japanese government have finally adopted for the ISO miles ex-

tension of the Imperial Railway, for which contracts are about to

be awarded, the 00-pound section rails, known in America as the

Pennsylvania Railroad standard. This action on the part of the

Japanese government should be to the advantage of the American

mills, as the English sectional standard previously employed re-

quires special rolls and additional handling of rolls. The choice

was made, it is said, after close expert comparison with the English

standard and with all the standards in use on the principal rail

ways in the United States.
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Electric Cars and Elevated Trains on the Brooklyn Bridge.

The admission of the electric cars and elevated trains from

Brooklyn over the Brooklyn Bridge, the contracts for which were

signed recently, will necessitate a rearrangement of the tracks at

the New York terminus and somewhat of a eh mge at Brooklyn

for the connection of the rails of the street lines. It was origi-

nally intended to provide for the electric cars at ihe New York

end of the bridge by means of an additional deck, to be erected

over the present platform. This idea, however, has been

abandoned for a much more simple oqp.

At the Brooklyn end cars will come upon the bridge over

Washington street, and in leaviDg the structure they will cross

the Plaza to Liberty street, and this will not require much diffi-

cult work, if the present plans are carried out. The changes at

the New York terminal are more extensive and our engravings

V/
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.-how in a general way how tbe new arrangement will be accom-
plished. The electric cars will come in from Brooklyn over the

track shown at the upper side of the plan view and passing

around one of the four tracks of the loop will come upon the re-

turn track n ady for pasting over the bridge again. In order to

lay these tracks portions of the present brick wall will be re-

moved, as shown by the dotted lines. A plan has been formu-

lated for the operation of the tracks, and if carried out four cars

will :-top on the curves at the entrance of the loop, one car being

on the curve approach to each cross-connection. They will un-

load here and simultaneously move across the loop tracks, at the

other ends of which they will load aud will pass out succe-sively

for the return journey over the bridge. A subway is provided so

tnat passengers need not cross the loop tracks in taking or leav-

ing cars. The location of this may be seen in the drawings.

It has been decided to place the trolley cars in the roadway of

the bridge on each side of the present bridge car tracks. The
location of the new tracks was an interesting problem, and it is

is 1 inch thick at the ends and 21 inches thick at the center. The
sheathing is separated from the roof boards by roof felting, as

shown in the drawing.

Opening for American Enterprise in China.

Consul Read, of Tientsin, has transmitted the following letter to
the State Department from Messrs. Taylor & Company, of Tientsin,
China:
China, in the nest few years, will be a buyer for all classes of

machinery, and especially railway materials. It has been demon-
strated that America has chances as good as those of aoy other
country to secure orders.

If our American manufacturers will make the proper efforts it

will result in millions of dollars of trade.
A commercial representative should be selected, care being taken

that he has irjfluence in the proper quarters, which, as you know,
is absolutely essential. This representative shoula be the sole
agent in tbe East. He should be authorized in the proper form, as
are the representatives of Kuronean houses, with the seal of the
foreign office; aud his name should be registered here in the con-
sulates.
In the construction of a railway the Chinese require rails, sleep-

ers, couplers and structural iron for bridges and locomotives. If

Box Cars Without Carlines—Chesapeake & Ohio Railway.

believed that this will give the best distribution of loads upon the

supporting cables. The effect of the changes of the method of

operating the bridge will doubtless, be to greatly increase its capa-

city, and after this plan is put into effect it is difficult to see how
provisions for further increase of ti affic can be made. It is the in-

tention to continue the present bridge trains, but it seems ques

tionable whether the trolley cars will not deprive them of a large

p irl of their prejent business.

Box Cars Without Carliaes—Cheasapeake & Ohio Railway.

In reply to a numbe of inquiries coucerning the method of

construction of box c.irs without carlines, designed and built by

Mr. W. S. Morris, Superintendent of Motive Power of the

Chesapeake & Ohio, we present the accompanying illustration

taken from a drawing kindly furnished by Mr. Morris.

This design is for cars of 60,000 pounds capacity, their pecu-

liarity being a construction of the roof wherein carlin sheathing

takes the place of the usual carlines. The object is to give

greater cubical capacity to the car. The plan was first used in

building furnishing cars and gave 250 cubic feet of additional space

available for loading without any change in the outside dimen-

sions of the car. There are now about 400 of these cars in use,

some of which have been in service for more than five years, and
Mr. Morris states that they have given very satisfactory results

and no failures of the roofs have been reported.

The method of constructing the roof and its appearance out-

side and inside will he understood from the engraving. The car-

line sheathing is 6 inches wide. It is tongued and grooved and

the best houses in America will place their respective business in-

terests in the hands of one good business Arm in Tientsin, this Arm
can bid for everything wanted, will appear strong in the eyes of the
Chinese, and each transaction will, perforce, strengthen the mutual
business relations between America and China.

If we may be allowed to do so, we would advise that you lay all
we have to say before tbe officials of the Department of State at
Washington, with the suggestion that they call the attention of
our manufacturers of railway materials, including the Westing-
house Air Brake and Wharton Switch companies, and manufac-
turers of firearms, locomotives and men-of-war to the existing
opportunities for doing business in this section of the world.
We have information that the Chinese Emperor has issued an

imperial edict authorizing the purchase of six first-class battle
ships, six first-class cruisers, six second-class cruisers, and twelve
torpedo boats. The Chinese Government is going to create a loan
of 100,000,000 taels, a part of which will go toward purchasing the
vessels.
His Excellency Li Hung Chang (who is now at the head of the

Tsung-li-Yamen), in recognition of the assistance of America in

bringing about peace in China's war with Japan, is anxious to do
something for America, and if there is half a chance we can secure
a large share of this business, for that reason.
There will be an enormous trade done here within the nest few

year*, and if America can gain her part.it will mean additional
labor to thousands of our workingmen and the bringing to our
country large returns in profits to manufacturers.
Unfortunately. America has suffered by the class known as

adventurers and fortune-hunters, who have no visible means ol

existence and who come to China willing and anxious to advance
or accept any visionary scheme that offers the least prospect of

success—schemes that no business man would have anything to

do with, and each failure sets American interests further in the
rear.

Mr. Read speaks of the presence in China of Mr. C. D. Jameson,
representing the Baldwin Locomotive Works, of Philadelphia. It

seems that Mr. Jameson made a contract with the Chinese gov-
ernment for four locomotives to be delivered at Tangku on or before
June 30, 1897: also, for eight locomotives to be delivered between
July 20 and Sept, 20, 1897.
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Belt-Driven Air Compressor—Chicago & Northwestern Railway.

Belt-Driven Air Compressor, Chicago & Northwestern
Railway.

The shops of the Chicago & Northwestern Railway, at West
Fortieth street, Chicago, are well equipped with compressed-air

appliances, and having found it necessary to add to the com-

Belt-Driven Air Compressor.

pressor plant the belt-driven compressor shown in the
accompanying engraving was designed and built at these shops.

The compressor is single-acting and has a crank case for the

purpose of running the cranks in oil, after the plan of the West-
inghouse engines. The air-admission valves are placed directly

on the tops of the cylinders, as will be seen by the engraving.
The clearance is small, which is an important point not always
considered in air compressors built by non-professionals, and in

this particular the design und»r consideration is worthy of favor-

able comment. The space between the piston in its uppermost
position and the cylinder head is only ^-mch. The construction
of the valves may be seen in the sectional view. The inlet and

outlet valves for each of the four cylinders are mounted on the

cylinder-head castings, and the outlet valves are connected to a

cast-iron manifold discharge pipe leading to the storage reservoir.

The cylinders are of cast iron, and by being provided with a

flange connection for bolting to the crank case are easily remov-

aole. They are surrounded by an open-topped casing in which

cooling water circulates, a horizontal diaphragm being provided

in order to secure a current of water about the cylinders, as indi-

cated by the arrows in the central view of the large engraving.

The stroke of tbe pistons is 10 inches and the length of each

cylinder above the pistons in its lowest position is 10 8
'

T inches,

which emphasizes what has been said about the clearance. The

pistons are b\ inches deep and are cast with bosses to receive

the wrist pins with which the connecting rods connect. Holes

are drilled through the pistons for the purpose of inserting the

pins. The packing is double, in the form of f-inch cast-iron

rings. For the lubrication of the cylinders annular oil cups are

secured to the bottom ends of the cylinders in such a way as to

allow the pistons to dip into them at their lowest positions at

each stroke.

As shown in the front elevation, the sides of the crank case are

removable for the purpose of getting at the cranks and rods, and

with a few minutes' work the whole machine may be readily un-

covered for repairs. The governor is so arranged that when the

pressure at which it is set is reached the belt is shifted from

the fast to the loose pulley by means of air pressure admitted to

the governor cylinder. When the pressure in the reservoir de-

creases the air escapes from the governor cylinder and the weight

shown in the illustration shifts the weight to the driving pulleys

again. The fixed pulleys have heavy rims in order to enable

them to act as flywheels. The compre.-sor is nearly 7 feet high,

and about 9 feet wide over all, the depth being 48 inches, or the

diameter of the flywheels.

This machine was designed for use in the car department shops

where the steam power is derived from the burning of refuse

such as shavings from the car work. The arrangement is com-
pact, and it admits of easily renewiug parts that may become
worn in service. We are indebted to Mr. Robert Quayle, Super-

intendent of Motive Power, for the drawings.

A recent communication from Consul J. C. Monaghan, written

at Chemnitz, with regard to Prussia's railroad earnings, states

that more than half Prussia's income is derived from the rail-

roads.

An English contemporary states that the corporation of Black-

pool has resolved to abandon the underground electric conduit

system in favor of the overhead trolley. This was one of the

first electric railroads in the United Kingdom. The reason for

the change is the high cost of maintenance of the conduit equip-

ment.
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The Works of the Peerless Rubber Manufacturing' Com-

pany—New Durham, New Jersey.

The importance of the industry of manufacturing mechanical

rubber goods is a subject with which our readers are thoroughly

acquainted, and we feel sure that the following description will

be interesting. There has been a great deal of misunderstanding

and somewhat of mystery about the manufacture of rubb r, and

through the courtesy of Mr. C. EL Djle, President of the Peerlf ss

Rubber Manufacturing C mipany, of 16 Warren Street, New
York, we are enabled to illustrate and describe the process as

practiced at the worKs of that company, at New Durham, New
Jersey, a shoit distance from New York City.

The basis for all ordinary rubber goods is the sheet of rubber,

and when it is necpssary to furnish strength to resist tearing,

bursting or tension stresses canvas is incorporated in the struct-

ure. In Mill No. 3, which is a new equipment, this process may

the drying room overhead it is ready for the grinding or "break-

ing down." This process is carried on in grinding rolls or cal-

enders heated by steam. The rubber is put into a smooth sheet

form, and after being sufficiently "worked" it is ready to receive

the "compounds" which are used toprepare it for the special pur-

pose intended. The hose material is compounded differently

from that used for making packing, each purpose requiring dif-

ferent compouuds, which are all minerals, and the secrets and

the skill of the trade are chi flv in the selection and proportion-

ing of the ingredients used in this compounding. The ingredients

are weighed out and incorporated into the rubber on the mixing

grinders.

One of our illustrations shows a grinding machine alongside of

one of the large calenders. Two horizontal rolls are can ied in

heavy housings, and the boxes are adjustable for the purpose of

putting more or less work, as desin d, on the rubber.

After the mixing the rubber is "batched out" on a bench at the

The Hose

be seen to the best advantage. There are three separate mills, and

the other two will be referred to again. Mill No. 3 is the starting

point for nearly all of the crude rubber, though the preliminary

process may also be carried out in the other mills when necessary.

The building is 219 by 35 feet, and has two stories. It is the most

modern plant of its kind in the country, and was fitted up regard-

less of expense, the primary object in view being to put in a

plant for the purpose of making the best of rubber goods. The
power is derived from a 300 horse-power Watts-Campbell, Corliss

24 by 40 inch engine connected with the main shaft by large spur

gears. The engine is at the center of the mill, and a line shaft

runs along under the floor to both ends of the building. The
mills and calenders are geared direct to this shaft, and no belts

are used. The machine work was done by the Farrel Foundry
and Machine Company, of Ansonia, Conn., and it was well planned

and executed.

At one end of the building the crude rubber as it is received

from Para in tbe form of large lumps of irregular shape is

washed in a tank of hot water for the purpose of removing the

loose dirt. The washing is completed in a washing grinder, con-

sisting of one smooth and one corrugated roll. The rubber is

washed with hot water while in this machine, and here it takes

an irregular sheet form about three-quai ters of an inch in thick-

ness. It is still porous and rough, and after thoroughly drying in

Department,

rear of the machines, and it is there piled in slabs of irregular

shape ready for tbe next process. That which goes to make

packing, gaskets or other similar specialties goes to Mill No. 1.

Tnat made for belting or hose is further treated in Mill No. 3 as

follows : For belling and hose, duck must be used, and it must be

coated and thoroughly impregnated with rubber. This process is

carried out on the "friction calender." The rubber used is pre-

pared of the proper thickness on the " sheeter," the three-roll

calender shown. These calenders will be referred to again.

The sheet is rolled out and is given the proper width by stops,

one of which is seen near the left-hand end of the two

upper rolls. The duck is prepared in the " friction cal-

ender," which differs from the sheeter only in that the

middle roll of tbe friction machine turns one and one-

half times as fast as the top and bottom rolls, while the

velocity of the three rolls of the sh^eler is uniform. The center

roll of the friction calender is covered by an envelope of sheet

rubber about one-eighth inch thick, and the duck is pressed

against the rubber on the hot roll, the difference in the speed of

the duck i.nd the lubber casing the rubber to be squeezed en-

tirely through the duck. Tbe friction process is applied to both

sides of the duck, and then it may be coated on either side with

a sheet of rubber which will readily adhere to the friction duck,

and is then ready to be incorporated into a rubber structure al-
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most as if it was itself rubber. This friction duck, after receiv-

ing a coating of rubber on one side, is the basis of belt and hose

making.

In the belt room there are four zinc-topped tables; tiro of them

are li'i feet long each and one is 100 feet long, the fourth being 80

hydraulic plungers upon which the bottom plate rests. The
stretching is done between the stationary clamp at one end of the

machine and the clamp at the other end which is carried by the

plungers of two horizontal hydraulic cylinders. The heat of the

steam in the plates does the vulcanizing, and when the belts

The Belt Room,

feet long. The belts are laid out here, the friction duck being fol-

lowed up over a filler strip into the required number of " ply,'' and

the continuous or other kinds of belts that are stitched are put

through the large sewing-machine shown in the foreground of

the engraving. The stitches are in seams one inch apart. After

have been stretched and pressed under the action of

the high temperature, they are complete and ready for service.

In the belt room small belts are made by machinery, which may
be seen indistinctly at the riaht in the view of this room. Here

the belts are folded, and completed by passing through rolls. In

Belt Press Stretcher and Vulcanizer.

the completion of the folding of ordinary belts the cover is put

on the belt and it is ready for stretching and vulcanizing. Belts

50 inches wide are made in this way. The stretchiug and vul-

canizing are done on a large hydraulic belt press. This press has

three plates heated by steam and moved toward each other by 12

this way a man and a boy can together make about a mile and

a half of li-inch belt per day. In this illustration a vacuum
brake diaphram is seen in process of making at the left of the

sewing-machine.

The large calenders and the belt press merit further notice.
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They were built by the Farrell Foundry and Machine Company,

and are admirable pieces of machinery. It is understood that no

limit of cost was placed on them, the builders having carte

blanche to build the best possible machines for the purposes.

The large press is a handsome piece of work, as will be seen

from the photograph, which was taken at the builders' works.

With its foundation it cost §16,000. There are three steam-heated

platens for working on two layers of belts at once. The view

shows the middle platen supported by links for the purpose of in-

troducing the work. These platens are 50 inches wide by 25 feet

long. The 12 hydraulic cylinders are fitted with 10-inch rams

with a working stroke of 18 inches. The rams are designed to

operate under a pressure of 2.000 pounds per square inch provided

by a special geared pump. This pump is seen at the left of the

press. It is too slow in operation for moving the plungers when

high pressure is not upon them, and an auxiliary Worthington du-

plex pump is used for moving the platens up to the point where

high pressure is to be applied. At each end of the press clamps,

already referred to, are provided for stretching the belting. On
the front end they are stationary, while those at the rear are car-

ried on the plungers of the two 6-iuch hydraulic stretcher cyl-

inders having a stroke of 50 inches. The weight of the machine

is 90 tons, its height is nearly 10 feet and its length 34 feet.

line on one side of the engine is 59 feet 24 inches and the mixer

and washer line on the other side of engine 64 feet 9 inches long.

The speed of the main shafi is 65 revolutions per minute.

The hose room is in a one-story building by itself. It is 230 by

42 feet in size and is one of the finest hose rooms in the country.

It is unusually well lighted and is a decidedly pleasant shop, as

the engraving will show. There are 15 zinc-topped tables. 50 feet

long by 45 inches wide, and along the right-hand side are two
cylindrical vulcauizers, 34 by 54 feet in size. Five tables are

given to air-brake hose, this being one of the favorite specialties

of the company. The duck for the hose, which is made specially

for this purpose, is most carefully prepared. As stated, after be-

ing put through the friction calender it is passed through the

sheeter and receives a coating of rubber on one side of the friction

coating. This part of the preparation is important, for the rubber

will not stick to the duck, but will stick only to rubber. The
friction process must therefore be carried out perfectly or the

hose is weak. Much hose is weak because some manufacturers

slight this work and depend upon artificial means to stick the

friction duck together when it is rolled into the hose.

The hose duck is laid out on one of the tables, and, for

li-inch hose, is cut into 22 by 22 inch squares, turned so

as to be diagonal with the threads of the duck to

Sheeter, Calender

The grinder rolls are all 16 inches in diameter by 40 inches long

on the face, the speed of the driving roll being 22 revolutions per

minute. The space occupied by each machine is about 5 by 9

feet. The washer rolls are 15 inches in diameter by 24 inches

long.

The large calender machines are not less admirable than the

press. The cost of each of them with its foundation was §8,000.

The rolls are -

-s2 inches in diameter by 65 inches face, and each

machine has two speeds, one of T yards and the other of 10

yards per minute. Each calender, including the driving

mechanism, takes up a space of 8 by 20 feet, which shows the

large size of the machines. The height from the floor to the top

of housings is 9 feet 6 inches and the weight about 35 tons. The

rolls of the calenders and grinders are all made of chilled cast

iron. The frames, bed plates and general parts are of cast iron

the roll journals of bronze and all gears of special metal.

The line shaft, already referred to, has a diameter of 6| inches

at the engine end, tapering down to 5f inches at the farthest point

away from the engine. The total length of line shaft, includ-

ing engine jack shaft, if 135 feet 3+ inches; or in other words the

jack shaft is 11 feet 4 inches jlong, the warmer and calender

and Grinder Rolls.

render the hose pliable. The inner tubes are made by hand,

the experience of these people having shown this to be ne-

cessary. The tubes are two ply of rubber sheeting that has

been previously doubled on the sheeter calender, making four

layers of rubber for each inner tube. This sheeting, in the form

of 5 by 22-inch strips, is rolled over the proper-sized mandrel,

and when the first ply is ready the second is rolled over if so as to

break joints with the first. Tne friction duck is then rolled over

the tube, the coated side of the friction duck being against the

tube. The union between the inner tube and the coated duck is

complete, and in several samples that the writer picked up from

a pile of hose on the floor the duck could not be separated from
the rubber tube after unrolling the sheet without tearing the rub-

ber apart.

The ends of the wrapped hose are capped, and a cover sheet of

rubber is rolled on over the duck. The labels are then f>ut on,

the hose wrapped in a cloth envelope, and it is ready for vulcan-

izing. After vulcanizing it is stripped from the mandrels by air

pressure. A nozzle is passed over the end of the mandrel and

against the inner tube of the hose. The application of air press-

ure loosens the hose so that it may be easily drawn off. The vul-
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canizing is done by keeping the hose in an iron cylinder filled

with steam for the proper length of time. The cloth envelope

referred to acts as a mold and tends to produce a smooth, regular

surface on the finished hose. The hose is finished when the

wrapping is stripped off after the vulcanizing is completed.

The air-brake hose is packed in boxes of 100 lengths, the usual

output of the room being 1,400 pieces of l^-inch hose per day.

Steam hose, corrugated and smooth, suction hose with wire inside.

and hose for water is all made in this room, and the processes for

all are similar in principle to that already described. About 32

men are employed in the hose room.

Mill No. 1 is the largest of the buildings. It is used for a large

variety of work. At the center the small parts, such as gaskets

for air-brake pumps, gauge-glass rings, pump valves, bib washers

and valve packing are made and vulcanized. On one side con-

siderable space is devoted to •'Rainbow Packing," a product

that has to a large extent revolutionized methods of packing

manhole covers, valve connections and steam joints of all descrip-

tions. Of the "Rainbow" flange packing, about TOO tons are sold

per year. The basis for this packing is rubber which is com-

pounded with other substances in such a way as to give the heat

resisting qualities that recommend the packing so highly. The

joints are completed and made tight without baking. The pro-

cess is not unlike the preparation of sheet rubber except as to the

mixing of the compounds, which is a secret known only to Mr.

Dale and to Mr. Deming, the Superintendent. Hydraulic presses

to the number of 24 are employed about the small work. These

have three plates each and are fitted with steam connections for

vulcanizing. There is much more that is interesting in mill No.

1. including the manufacture of tubular and square packing.rub-

ber matting and diaphrams.

Mill No. 2 is the oldest building and is a reserve plant of six

mills or grinders, two sets of calenders and the necessary wash-

ing facilities. It is run by an independent steam plant and may
be used when necessary.

In mentioning the product of the establishment the diaphragms

for vestibuled cars should be included as an impoitant branch of

the work. These are made by hand and evidently with the

greatest care and skill, the starting point in the process being, as

before, sheet rubber and duck. It is undeistood that all of the

diaphragms, or bellows connections, for the Wagner and the

Pullman sleeping cars are made here under patents held by the

Peerless Company.
An air of contentment is very apparent among the men in the

shops. They are working by the day, and not on piecework. A
mutual aid association has been formed among them, with insur-

ance benefits. The shops are well ventilated and admirably lighted

by windows and by electricity. Special protection against fire is

obtained by automatic sprinkler systems fed by an elevated tank,

as well as an equipment of 10 hose houses with a total of 1,500

feet of fire hose. A pump is reserved for fire purposes only, and

the men are organized for fire duty.

The plant is an interesting development from a small begin-

ning. When Mr. Dale became connected with the concern in

1888, mill No. 1 was the whole plant and only 13 men were em-
ployed. Mr. Dale knew the railroad requirements of rubber
goods and became interested in the business through a burst air-

brake hose on the West Shore road, where he held the position of

trainmaster. He became convinced that there would be a ready
market lor the best air-brake hose that could be made, and he has
been engaged in trying to carry out this idea. The use of the
hose by the Westiughouse Air Brake Company, the Pennsylvania,
New York Central, Chicago, Milwaukee & St. Paul, and nearly
all of the large roads, speaks for the success of the attempt. The
hose for all purposes is tested at regular intervals and so severely as

to insure the exposure of any weaknesses or defects. An Eng-
lish contemporary in commenting upon the quality of rubber
goods says

:

" We doubt the policy of buying cheap and nasty mechanical
rubber."
We doubt it also.

The officers of the company are as follows ; Mr. C. H. Dale,
President; Air. C. C. Miller. Treasurer; Mr. Brown Caldwell, Sec-
retary; Mr. John H. Deming, Superintendent, and Mr. VV. J.

Courtney, Manager Railroad Department. We desire to acknowl-
edge the courtesy of Mr. Dale and also of Mr. Deming for the op-
portunity to inspect the works and for the information obtained.

A New Method of Building Grain Elevators.

The engraving shown herewith was made from a photograph

of the new grain elevator now building at Buffalo, N. Y., for the

Great >T rthern Railway, under patents of Mr. D. A. Robinson.

The method of construction is a radical departure from current

practice in that the bins are cylindrical and of steel. There

will be thirty bins in all, each having a capacity of about

100,000 bushels, giving a total capacity of 3,000.000 bushels to

the complete elevator. The weight of the grain in these cylin-

ders, which are 38 feet in diameter by 84 feet in height, necessi

tales extending the foundations to a depth of about 60 feet. The

engraving shows small bins of 15 feet diameter between the larger

ones. These are for the reception of the grain before it is placed

in the large ones for storage. The whole system of bins rests upon

steel work, which is placed above the foundation, and in the

background of the engraving the bins have been carried to their

full height. When completed the bins will be roofed over, giving

the usual exterior appearance of an elevator. It is understood

that the power employed in handling the grain will be takeu

from the Niagara Falls electric power plant.

Cost of Oil Fuel for Steam Boilers.

The trouble occasioned by the recent strike of coal miners has

caused man? steam users to investigate the question of the relative

cost of oil and coal as a boiler fuel. Some interesting figures from

Mr. Charles F. Foster, who was Mechanical Eogiueer of the World's

Columbian Exposition, are printed in the Engineering Record, and

we reprint the following valuable comparison and formula from

that journal

:

In determining equivalent costs of coal and oil for various prices

paid for coal based upon the World's Fair results, we can establish

Great Northern Railway Elevator. Buffalo, N. Y.

a formula in which the price of the oil per gallon iA) multiplied by
the number of gallons burned per horse-power hour iBi plus the
costof handling(C) is equal to the price of the coal per pound ti»
multiplied by the number of pounds burned per horse-power hour
{E) plus the cost of the handling iF>, or

AB + C = DE + F
In this case B = .30J7. C = s.n li li. E = 4 and F = £.00131

.3007 .4 - .00U71
.'. D = — = $ per lb.

4

Multiplying by 2,240 to obtain the cost in dollars per long ton (T
and symplifying, we have

T = 163.30 A — .397.

Giving A various values from 1.5 cents to 3.5 cents, obtaining the
value of T, we have trie following table as showing the equivalent
cost of coal per ton for oil at various prices per gillon. the evapora-
tion and cost of handling each being taken the same as the World's
Fair results.

Equivalent cost of coal in dollars per
ton 2,240 pounds assuming the evapora-

•ice of oil.
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Experiments Upon Auxiliary Reservoirs.

li\ (J. R. HENDERSON.

The accompanying diagram gives a graphical representation of

the effects of varying the capacity of the auxiliary reservoir for

a given size of brake cylinder. The curves represent a travel of

3 and of 6 inches. Incidentally the effects of different reduc-

tions of train-pipe pressure are also illustrated. The experiments

from which these curves were obtained were made for the pur"

pose of determining practically the proper size of an auxiliary

reservoir for operating the driver brakes of a locomotive. The

engine had been fitted with two 12 by 10-inch brake cylin-

ders and one 12 by 33 inch auxiliary reservoir, while the tender

had an 8 by 12-inch cylinder and a 10 by 24-inch auxiliary reser-

Experiments Upon Auxiliary Reservoirs.

voir. All were used as previously recommended by the Westing-

house Air Brake Company.

It had been observed in service that the driver brakes did in it

hold properly when set with the regulation travel, and when the

great disparity in volume between the engine and tender reser-

voirs relatively to their brake cylinders was considered, the rea-

son at once became apparent. The volume of the tender reser-

voir was 3.12 times the volume of its single brake cylinder, while

the volume of the engine reservoir was but 1.66 times the

volume of its two brake cylinders. By comparing the fine and

thick lines on the diagram it will be seen that while the tender

brake equalized with 6-inch travel, at a pressure of 51 pounds,

and with a reduction in train- pipe pressure of about 20 pounds,

the driver brakes equalized at 41 pounds, and this necessitated a

reduction in train-pipe pressure of over 30 poinds. For 3-inch

travel, as shown by the dotted fine and thick lines, a similar dis-

crepancy is found, and it will be noticed that 3-inch travel of the

driver brake pistons gave approximately the same ..results as 6-

iuch travel of the tender brake piston. But a travel of 3 inches

was too small to allow the brakeshoes to clear the wheels properly

when the engine rolled in going around curves, which made it

difficult to maintain the brakes.

Of course the proper ratio of volumes for the engine could lie

determined by calculation, but it was desired to make an actual

test of the effect of varying the volume of the auxiliary reservoir

on the locomotive. By coupling together different Biws and

numbers of reservoirs, we obtained tests in which the auxiliary

reservoir volume was 1.66. 2.08. 2.49, 2.90 and 3.33 times the vol-

ume of the two driver brake cylinders. The diagram gives a

table designating the curves for each ratio,

and it should be noted that the solid lines

indicate 6-inch travel and the broken lines

3-inch travel of the brake pistons. The 2.90

ratio gave the closest approximation for the

engine and tender at 3 and 6 inch travel,

and as this was about equivalent to a

16 by 33 inch reservoir, this size was

adopted.

The effect of incorrectly proportioning the

volume ratios may be readily seen from the

diagram. The lines starting from the upper

left-hand side of the chart show the aux-

iliary reservoir pressures, and those start-

ing from the origin or lower left-hand cor-

ner show the brake cylinder pressures for

various train-pipe pressures, measured along

the axis of abscissas. As the train-pipe

pressure is reduced, the auxiliary reservoir

pressure falls in unison, the brake cylinder

pressure rising, until the latter and the

auxiliary reservoir pressure curves meet,

when equalization is effected and the brake

cylinder and auxiliary reservoir maintain

one and the same pressure regardless of

further reductions of the train-pipe press-

ure. This shows at a glance why it is

useless and wasteful to reduce the train-

pipe pressure more than 20 or 25 pounds,

except when making an emergency appli-

cation.

If, now, we consider the effect of the first-

mentioned proportions of reservoirs and

cylinders, it will be seen that while the

heavy line shows 50 pounds cylinder press-

ure for 20 pounds reduction, or 50 pounds

train-pipe pressure, the tine line shows but

26 pounds, and even if the train-pipe press-

ure be reduced to 30 pounds, we could

obtain only 41 pounds in the driver brake

cylinder. Of course the braking power will

be proportionate to the brake cylinder

pressures, provided the brake leverages are

properly designed. A reduction of ten pounds in the train

pipe would give 25 and 12 as the corresponding cylinder press-

ures. From the diagram we can therefore obtain the effects

of various train-pipe reductions.

The importance of keeping the travel uniform is nicely illus-

trated by the chart. Let us imagine two tenders (or cars) in the

same train : one has 3-inch travel and the other 6-inch travel. If

now a reduction of 10 pounds is made, the brake with 6-inch

travel will receive 25 pounds and the one with 3-inch travf 1 35

pounds pressure. (Follow up the 10 pounds reduction line to its

intersection with the solid and broken heavy lines in the dia-

gram, i A 20 pounds reduction causes equalization at 51 and 56

pounds respectively. A greater variation in travel would of

course result in still greater discrepancies.

9o Tr-tz-in. 'Pi.pe.Pre.s&u.-'
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Wood's Sing-le Standard Steam Hammer.

In the design of st« am hammers the guidps have constituted a

special feature to which considerable attention has been given,

and i he form shown in the accompanying engravings has been

arranged with a view of securing perfect alignment of the

hammerhead and to prevent the failure of piston rods through

fatigue, which causes the breaking of many of these parts when

put into the severe service expected of this class of machinery.

The feature of this design is the patented guides, the construction

of which will be understood by an examination of the photo-

graphic and sectional vi«ws. The section is taken through the

frame, guides and hammer head.

Wood's Steam Hammer.

In the standard in which the guides are formed and within
which the hammer head works are vertical grooves with out-
wardly extending central apertured hubs on opposite sides. The
guides for fitting in the vertical grooves have hubs on the back
corresponding with the apertured recesses in the frame. On the
back of each hub is placed a coiled spring which encircles the
bolt which passes through the frame to the outside for adjusting
the tension by the nut and lock nut on the guide against the
hammer head, there being a small amount of clearance behind
the guide and the main frame, which allows the vibration to be
released at every blow, besides allowing the hammer head to

adjust itself to any little irregularity that may occur while doing
its work.

It will be readily understood from the photograph that the

main frame of the hammer is of the ordinary type and that the

cylinder and valve box are cast in one piece. The valve for

working the hammer is of the annular type, which admits steam

to the cylinder around the external circumference and exhausts

through the center of the valve. It is fitted with a removable

valve seat, so that it can be readily renewed. The valve is sus-

pended on a lever attached to the rocker and connected directly

to the shaft on which the handle with the trigger movement for

working the hammer by hand or otherwise is attached.

The valve motion is very simple and the valve stem requires no
packing. The piston is forged on the rod and is made of steel.

The hammer head is of forged steel and the dies are of cast steel.

Section Through Guides.

The anvil is entirely separate from the hammer and is fitted in

two parts so that in case of accident the top part can be renewed
without taking the hammer apart. The base of the hammer,
which is cast with the frame, is strongly reinforced and is ribbed

b"iow the floor line.

The patentee and builder is Mr. William H. Wood, Engineer,

Media, Delaware County, Pa. He states that he had the require-

ments of railroad repair shops in mind when designing this

hammer.

(£ om murmations.

Why Bails Break in Track.

Editor of the American Engineer, Car Builder and Baii.-

road Journal:
In your September issue I notice a remarkable article on " Why

Rails Break in Track," which, although very excellent in its way,
seems to me to be going somewhat to extremes. Carry it a stage

further and one might expect to see a rail twist up and break into

fragments if it were looked at. In actual practice no such hair

splitting is indulged in, as it would involve a large number of re-

jected rails, loss to the manufacturer, higher prices per ton, delays

in Qlling orders, and other disadvantages which more than balance
the slight danger of breaking in track. The method pursued by
many roads is quite satisfactory, the rails being bought on a guar-
antee and replaced, when broken, by the manufacturer. What
more can the railroad ask ? The rail mill will furnish a good rail

or be put to the expense of annoying replacements, and will fur-

nish it cheaply, as it is then allowed to select the most economical
method of manufacture, and is not treated as if the superintend-

ent did not know the A B C's of his business, and was a rascal to

boot, who had to be watched at every turn.

I will grant that the work done by Mr. Dudley is in the right

direction, but how many roads in the United States are paying for

such work and will the difference realized justify the expense?
The next-door neighbor to the New York Central is the New
Haven road, and if there is any difference in the roadbed and main-
tenance, I believe it is In favor of the latter, although it still fol-

lows the olri fashioned methods. The proof of the pudding is in

the eating, and although such nonsense as is to be found in the

article referred to often finds its way into print, let us be thankful

it gets no further. Common Sense.
New York, September 10, 18H7.

[Our correspondent is frank if severe. We recommend him to

come out occasionally and see what is going on around him.
Makers' guarantees will not prevent or pay for wricks, but many
accidents may be avoided by compelling care in manufacture, by

making good specifications and by careful inspection. These

may raise the price slightly, but a poor rail is dear at any price.
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The almighty dollar cus too large a figure in a great many de

partments of railroading.

—

Editor]

Locomotive Counterbalancing.

Editor American Engineer, Car Builder and Railroad
Journal :

I have your letter of September 8th. I regret to say that I have
not time to write a full reply to Mr. Henderson's communication
printed in your September issue.

One of the greatest defects of our American railroad system is

that different departments do not work enough together. The
mechanical department tries to make the machinery which will

give the most economical results, no matter what the effect on the

track and structures. The track department tries to get the track

which can be most economically maintained, without reference to

its effect on train service. Nor is this confined to these two depart-

ments; every department works too much on its own account.

It is a common thing for mister tnschanics to say that they have
no evidence that the varying weight on locomotive driving wheels

does any harm. The presumption always is that a varying weight

does more harm than a uniform weight. It is a well-established

fact that there are certain limits of strain to which material can be

safely subjected—that any strains in excess of these causes rapid

deterioration. If one locomotive has a uniform pressure at all

times of say 16,000 pounds on a driving wheel and in another this

varies from 8,000 to 24,000 pounds, the simple fact remains that the

rails which carry the latter must be able to resist one-half greater

strains than those which carry the former. If it is more economical

and satisfactory to use the heavy rails, thereby throwing the ex-

pense on the track department, well and good, but until this addi-

tional cost of track is taken into consideration no fair comparison

can be made.

It is possible to make a perfectly counterbalanced locomotive.

The fact that this can be done is a reason why it should be

done. There is no method of making a perfectly counterbalanced

locomotive except by counterbalancing the revolving parts by re.

volving parts and the reciprocating parts by reciprocating parts.

This may be done by the use of four cylinders, all taking steam at

the same pressure, as in the old Shaw locomotive, or the four

cylinders may be utilized to take advantage of the compounding
system, as in the Strong locomotive, or it can be done by a recipro-

cating weight. The most economical results, so far as fuel and
steam consumption are concerned, will undoubtedly be obtained by

the compound locomotive. The other machines will be simpler ;

possibly, for many purposes, they are to be selected, though the de"

tails must be far different from those of the Shaw locomotive or

any design which I have yet seen using a reciprocating weight.

I thank you for your advance proofs of what you have written on

the boiler performance, and also on the weights on the driving

wheels. You are c>rtainly correct in stating that "common practice

in counterbalancing is a compromising makeshift not to be proud
of." Geo. S. Morison.
New York, Sept. 15, 1897.

Editor American Engineer, Car Builder and Railroad
Journal:
I have read with some surprise and a great deal of interest the

letter of Mr. G. R. Henderson in your September issue, and can only

account for the writing of such a letter on the ground of lack of in"

formation on the part of its author. It reminds me very much of a
little incident that occurred some years ago on a certain Western
road, which is interesting in this connection, where another man
was equally confident with Mr. Henderson that his locomotive, or

one under his charge, was the "best balanced locomotive on the
road.'' A report had been sent into the office of the Superintend
ent of Motive Power that a lot of track had been spoiled on a di-

vision at some distance from headquarters, and two experts were
sent out to make an investigation. They measured the distance
between the bends on the rails and found they corresponded to the
circumference of the driving wheels of a certain locomotive that

was suspected of having done the damage. They then went to the
Division Master Mechanic and told him that No. — bad bent the

rails, and that her counterweights would have to be looked after.

The Master Mechanic replied that "that could not be, as she was
the best balanced locomotive on the road and'he could prove it.'' The
experts asked how he proposed to prove it? "By taking her out and
giving them a ride at 70 miles per hour, right away." They protested

that this could not be done with their consent; but if he wished to

do it at his own risk it would be all right. He said he would take
all the risk, and ordered the engine out. They all got on, and went
out about 10 miles to the top of a grade and started back, and came
in at a very high rate of speed, no one on the engine noticing any-

thing peculiar, but all agreeing that she rode very well, and when
they had gotten back to the roundhouse and the engine was back
in her stall, "Now, did T not tell you she was the best balanced en-

gine on the road ?" remarked the Master Mechanic, and they agreed
with him and they went into the office and sat down to discuss it;

but they had not been there very long before the foreman of that

particular section entered the office with the remark, "Well, now,
you fellows have just raised h with another five milas of track;

the rails are so badly bent that they will all have to be taken up
ajd new ones put down."
Now, that Master Mechanic had learned a lesson which should be

useful to all railroad men, and especially to motive power men,
that a good riding engine is not necessarily an easy engine on
tracks and bridges. He was more excusable for his confidence in

his belief that that particular engine was all right than Mr. Hen-
derson is for the position that he takes, for he did not pretend to

be an authority on counterbalancing, while Mr. Henderson does,

as he informs us that he has read a paper before some engineering

society, and then he goes on to show by his own figures that he

is not acquainted with the first principles of counterbilancing,

when he states that the remedy I propose " is like an antidote for

a poison, instead of eliminating the poison altogether," and in the

next sentence agrees that my arrangement of parts does perfectly

what they are intended to do, and that the engine is perfectly bal-

anced in every way. He complains that I have not eliminated the

inertia of the parts that are made to balance one another.

Let us see what happens in this locomotive, and compare it with

what happens on a locomotive such as he proposes. In the balanced

locomotive that he refers to there are two pistons with their piston-

rods, crossheads and one-half of their mainrods, of equal weight

and as light as they can be made, always moving in opposite direc-

tions and coupled to the same axle at 180 degrees, and the pistons

in the same saddle-casting and wnrkingon the same axle-box, about

equally distant from the center of this axle-box, and having the re-

volving parts of the respective connecting rods and cranks bal-

anced on the axle on the inside, and in the wheel on the outside

at the same distance from the center of the axle, as the distance

at which they revolve.

It makes no difference whether you suspend this axle on centers

and allow it to stand in any position you wish to put it without any

tendency for it to change position, or run it at 1,000 revolutions a

minute, it is always balanced and there is no disposition to move

up or down, or backward and forward; nor is there any pressure nor

pound imparted to the axle-box or frame, nor to the track or roller,

if it be mounted on rollers. The inertia of one part is absorbed and

counteracts the inertia of the other part, within the cylinders by

compression, and within the axle by pressure on the pins, but the

disturbance does not go beyond the axle in any case, and, as the

parts are made light by reason of the work being distributed over

four cylinders, instead of two, the inertia that has to be stopped on

the cranks is much reduced, and as there is no excessjbalance for re-

ciprocating weight there is no disturbance of the center of revolu-

tion of the driving wheel.

Now let us compare this with the other method, of which Mr.

Henderson claims to be the originator, but which is the same that

has been in use since the days of Stephenson, and which all must

acknowledge is a compromise, and no one can defend as being me-

chanically or mathematically correct, and which, while it has an-

swered as a makeshift for slow speeds, becomes more troublesome

as weights of locomotives increase and the public demands higher

speeds.

He has designed a locomotive in which the reciprocating parts

weigh, according to his figures, 696 pounds; he does not give us the

weight of the engine, but he says that he proposes to allow ,',-, part

of its weight to remain as unbalanced reciprocating weight on each

side of the engine. As he has not given the weight we cannot es-

mate just how much this is, but we assume that he has not de-

parted from the rule of the Master Mechanics' Association, and

that is to balance two thirds of the reciprocating weight, which

would be 464 pounds, and he states that this engine has 68-inch

drivers, and that at 68 miles per hour it will not exceed 4,000 as the

pressure in a vertical direction, due to excess balance at this speed.

Let us compare this statement with what occ«rs with a less

amount of excess balance at a slower speed, as described by Pro-

fessor Goss, in his report on the test of the balanced compound, as

compared with another locomotive:
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" To make the statement of the whole matter a trifle more tech-

nical, hut vastly more comprehensive, it may be said that since the

counterweights move in circular paths it is only the horizontal

component of the radial force derived from them which can serve

to neutralizo the rffect of the recinroca tin,? parts; the vertical com-
ponent of all that portion of the force which applies to reciprocat-

ing part"—that i«, of the excess balance— is unbilanced. This un-

balanced vertical component causes the pressure of the driver on
the rail to varv with eve-v revolution. If the counterweight re-

volves at uniform sp»ed the radial force will be constant, but the

value of the components will constantly vary, one increasing as

the other diminishes.
" Whenever the speed of rotation is high, the unbalanced vertical

component is. under conditions common in locomotive practice, of

considerable magnitude, and its change in direction is so rapid that

the resulting effect upon tbe tail is not inappropriately called a
' hammer blow."
" A specific example will serve to illustrate this more fully. As-

suming driver* o f 63 inches in diameter running 60 miles an hour,

every pound we t?ht in the counterbalance will exert a centrifugal

force" of about 36 pounds. If the excess balance in anv wheel
for such an engine is equal to 400 pounds, the unhalanced
vertical component reaches a maximum of more than 14,000

pounds, and if, changes its direction from vertically upward
to vertically downward at intervals of a tenth of a second. Again,
if the conditions already assumed apply to an engine which has a
load on each driver, when tbe engine is at, rest, of 14 000 pounds,
then, when running 611 miles an hour, the vertical component of the
excess balance will just equal the static load upon the wheel; so
that, at the instant the counterbalance is up, the wheel will en-

tirely cease to press upon the rail, and when the counterbalance is

down the wheel-pressure will be increased to 28, 0'X) pounds; the

change of pressure from nothing to 28,000 occurring, as already
staged, in an interval of less than a tenth of a sD cond.
"These statements, based unon assumed conditions, are sustained

bv theoretical consideration, and are fully confirmed bv actual tests

made upon an eight wheeled engine in the laboratory of Purdue
University, wb'ch demonstrated the fact that the driver of an en-

gine in which the condition of balance was not unusual, could be

made to leave the track at every revolution."

If we assume that the excess balance in Mr. Henderson's locomo

tive is placd in the main driving wheel, to avoid the transmission

of the disturbance through the side rod brasses and other connec-

tions, or in other words, to keep it as nearly to the source of its origin

as the balancing of the reciprocating parts are balanced in the com-

pound, we will have 464 rjounds of excess balance traveling at a

higher velocity than the 400 pounds of excess balance mentioned in

Professor Goss' example, as a 68-inch wheel at 68 miles an hour is

moving at a hieher velocity, and i
f s counterweights are moving at

a higher velocity than the counterweights in the 63 inch wheel at

60 miles per hour. Then, if Professor Goss be right, we have 464

pounds multiplied by 36. or 16,704, as the disturbance in a vertical

direction. If we assume that this weight is equally divided be-

tween two driving wheels, we will have one-half of 464, or 232, and
at every revolution th° brasses in the side rod, in addition to doing

the regular work, will have to stop and start in another direction

232 pounds every one-tenth of a second; and in addition to this

there remains on each side of the locomotive 232 pounds of unbal-

anced weight, which has to be stopped and started in the other di-

rection on each one-tenth of a second, which force comes on the

axle-box on to the frame, and from the frame is transmitted to

every part of the locomotive and train, and can be felt at the fifth

and sixth ear from the locnio'ive.

Now, which is the correct method—that embodied in the balanced

compound or that proposed by Mr. Henderson? I will leave the

reader to be the jud<?e. Geo. S. Strong.
New York, Sept. 7, 1897.

[In order to consolidate the discussion of the counterbalancing

matter the proof of Mr. Strong's c< rnmunication was sent to Mr.

Henderson, and his reply is given below.—Editor.]

Editor American Engineer, Car Builder and Railroad
Journal:
I am under obligations to you for showing me in advance a proof

of Mr. Strong's letter attacking my remarks about the Strong
Compound Locomotive. I cannot claim to be entirely free from
ignorance on some engineering matters, especially when it comes
to advocating crank axles for locomotives as a desirable mechan-
ism; I am perfectly ignorant of t he ad vantages of *uch construction.

However, the particular line of ignorance which Mr. Strong thinks
of in his article is not clearly set forth in bis letter, and I have not
been able to discover wherein rav ignorance in this particular point

has been illustrated. I did not merely state that the engine seemed
to ride easily and comfortably, but further on ga^e the value of

the blow of the counterbalance as 4,000 pounds, which we believe

will be admitted is nor, a severe impact to place on the ordinary
rails which are used at the present date, and I will show further
on that these fleures are approximately correct.

When the Master Mechanics' Committee reporting at the con-

vention of 1896 practically adopted my rules and suggestions in re-

gard to counterbaiancing locomotives (see pages 150 and 154, Pro-
ceedings of 1896), I felt as if I did not know a little on this subject,

or at least that tbe committee thought I did, and I would be very

glad to know how Mr. Strong was sharp enough to discover that

I was not even acquainted with the first principles of the subject.

I certainly have no desire to detract from any of the glory due

Mr. Stephenson or his work in the early days of the locomotive

engine, but I have yet failed to discover that Mr. Stephenson

recommended that the unbalanced reciprocating parts might be a

definite proportion of the total weight of the engine.

The reason why I did not give the detailed weights in my pre-

vious article was that the reader should not be burdened with a

needless array of figures, but as there may have been some mis-

understanding caused by the omission, I will give them for the

benefit of those interested. The engine in question has a gross

weight of about 135,500 pounds, and ?.} 7 part of this weight would

be about 398 pounds. Mr. Strong assumes that we balanced two-

thirds of these reciprocating weights and refers to an obsolete rule

of the Master Mechanics' Association. The latest authority on this

subject is probably given in the Master Mechanics' report of 1896,

on page 151, in which no allusion is made to any fractional part of

tbe reciprocating weights, but states that the unbalanced weights

should be a function of the whole weight of the engine.

As the total amount of the reciprocating weight is, as stated pre-

viously, 698 pounds, the 398 pounds above mentioned substracted

from this would leave 298 pounds of reciprocating weight to be

balanced. If Mr. Strong will refer to the 151st page above men-
tioned, he will also see that this weight shouli be divided equally

among all the driving wheels instead of placing it all in the main
wheel, as he assumes that I have done. By following the rule giv^n,

this 298 pounds should be divided among three wheels (the engine

being of the ten wheel type), which would, therefore, give 99pounds

to be placed in each wheel. As a matter of fact, however, the dis-

tribution did not come out exactly equal, but gave us as follows

:

l»t wheel 117 pounds.
2d " 90 "
3d " S)l " of excess balance.

Thus it will be seen that the excess balance in any one wheel

was not near the 464 pounds which Mr. Strong assumes that we
had, but had a maximum value in first wheel of 117 pounds, and as

this wheel had actually the lightest load due to the weight of the

engine, it prevented an excessive total loading on any of the

wheels. In order to obtain the effect of this excess balance at 68

miles per hour, we actually multiplied the above figures by 40 (see

page 154, M. M. Proceedings 1896), which is greater than Professor

Goss' value, which he placed at 36 pounds per pound excess balance

when a 63 inch wheel was ruuning at 60 miles per hour. The actual

value would be really 33.4, but we take 40 pounds for tbe sake of

even figures. This, it will be found, gives us a load due to the coun-

ter-balance, as follows :

1 st wheel 4.680 pounds
2d " 3.600

3d •' 3,610 " at 68 miles per hour,

the wheels being 68 inches in diameter. The total maximum pos-

sible load then, including the static weight of the engine and the

centrifugal effect of counterbalance, gives us from 18,000 to 23,000

pounds per wheel, which we hardly think would be excessive with

the preseDt strength of track.

While of course we know and have stated that the four-cylinder

method will give an approximate balance to reciprocating and re-

volving weights, both theoretically and practically, yet we cannot

help feeling that the approximate method above outlined with two
cylinders and their connected parts would be preferable under the

majority of conditions both for construction and maintenance of

equipment. G. R. Henderson.
Roanoke, Va., September 16, 1897.

A most remarkable record for fast time and punctuality has

been made by the Philadelphia & Reading Atlantic City Flyer

during the past summer. From July 2 to Aug. 31 the average

running time for 55.5 miles was supposed to be 52 minutes, or an

average speed of 64 miles an hour. Owing to ferry delays the

actual time for 52 days was 48 minutes, or 69 miles an hour, and

not once did the train arrive at Atlantic City late. On 22 days

the train had five cars and on 30 days it had six cars. The per-

formance called forth a complimentary letter from Vice-Presi-

dent Voorhees to the engine runner, and it was deserved, as the

record is unique.
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The Acme Tender Drawbar Pocket.

The locomotive tender drswbar pocket shown in the ac-

companying engravings was designed by Mr. R. M. Galbraith,

General Master Mechanic of the St. Louis Southwestern Railway,

and is controlled by the Western Railway Equipment Company
of St. Louis. Mr. Galbraith has tested the device thoroughly,

and says that its chief advantages are that a tender may be

equipped with the ordinary M. C. B. freight-car coupler, which
only requires 20 minutes' work for attachment after the tender

has been equipped with the pocket. Hesays: " We find that it has

the effect of relieving the engine from excessive jar when slack

runs up, and it practically relieves the tender draft rods from

Acme Drawbar Pocket.

shock. We find that with its use repairs to the draft gear of our

tenders have been very largely reduced.''

The pocket casting is of malleable iron, with the proper pro-

vision for receiving the coupler shank and buffing spring. A
key passes through a transverse slot in the coupler shank in a

way similar to that of the continuous drawbar attachment. The
looped ends of two side stems are passed over the ends of the key

and held in position by cotters. These stems carry followers on

their ends which bear against springs seated on the outside of the

pocket casting for the purpose of transmitting pulling stresses.

The pocket castings may be designed to fit any tender frame.

The manufacturers brieve that by the use of this device the pull-

ing out of the tender draft rigging, except in bad wrecks, will be

entirely avoided.

Rolled Steel Axles.

The Keystone Axle Company, of Pittsburgh, has recently made a

successful test of its rolled steel axles at the plant, which is located

at Morado, near Beaver Falls, Pa. The preparation of the plant

has been in process for a long time and on Saturday, August 14, the

first public test was made under the direction of the Pittsburgh

Testing Laboratory. The roll in which the axles are made is 98

inches long by 48 inches in diameter. Dies shaped properly to give

the axle its outline, and conforming to similar outline in the roll,

form a backing against which the axle bears during the process.

The space between the roll and the backing is wider at the point of

entrance of the metal billet and gradually tapers down to the

proper distance to give the rough finished dimensions to the axle.

The roll is turned by a direct connected 800 horse-power engine,

built by the Philadelphia Engineering Company. The cylinder is

24 by 42 inches. Steam is furnished by 200 horse-power Brownell

boilers. The furnace is so arranged as to beat continuously and

has a capacity of 60 tons per day of 10 hours, the fuel being natural

gas and coal. The plant is contained in a steel building 80 by 208

feet in size, which is conveniently located on the Pittsburgh,

Ft. Wayne & Chicago Railway. The capacity of the present equip-

ment is 000 axles per day of 24 hours. The following is the report

of the test referred to:

Blows. Deflections.

1 5t
e
6 inches

I :::::.::::::::::::::::"::::::::.'.'.:::::::::::::::::::::::::::::::::: s'% •

i 61}
5 553

The distance between supports was 3 feet, the height of the drop

28 feet 6 inches, and the weight 1,040 pounds. The table of deflec-

tions gives those for the first five blows only, and other tests sug-

gested by those present are said to have been satisfactorily met.

The office of the company is in the Times Building, Pittsburgh.

Mr. D. A. Clark is President and Mr. Thomas R. Torrence Secre-

tary.

Tieplates.*

The result of observation and experience with the tie plate is,

that when properly designed it is superior to the rail brace, in not

only performing the function of the brace, but also in possessing

additional merit of its own.

The function of the rail brace is to prevent the widening of the

gauge by transmitting through the brace to the tie a part of the

lateral thrust which otherwise would pass to the outer edge of the

base of the rail, and also to prevent the outward turning of the

rail in consequence of its cutting into the tie. The rail brace only

partially accomplishes this. The rail brace does not prevent

the rail from cutting into the tie, and when this is the condition

much of the wheel pressure is transmitted through -the head of

the rail to the brace, making it a lever with the fulcrum near

the base of the rail, and when in this position the spikes which

secure it to the tie offer but little resistance to the track spread-

ing or rail turning, a fact well known to every roadmaster. By

using a properly designed tie plate the cutting of the tie may be

prevented and the gauge maintained without the aid of the rail

brace.

The extent to which the life of the tie may be prolonged by the

use of the tie plate depends upon the traffic, the kind of tie timber,

and a full knowledge of the existing or governing conditions. For

example, on switch leads, where the track is in constant use, it

would undoubtedly outlast several tie renewals; and on bridges,

where the ties are more expensive, and where the labor renewing

them is considerable, they are a wise economy. Also on main

track under traffic where the ties are worn by abrasion due to the

wave motion of the rail, the tie plate would undoubtedly prolong

the life of hard-wood ties from one to three years, and soft wood

from three to six years.

As smooth riding curves are desirable in practical track work as

well as essential in general railroad operations.your committee be-

lieves that the use of the tieplate on hard-wood ties on curves of two

degrees or more, and on all joint ties on tangents and curves of less

than two degrees; also on soft-wood ties on tangents and light

curves, a plate being on each tie, would result not only in a saving

of labor and material, but in obtaining a higher standard of excel-

lence, as next to rail, ties and ballast the tieplate is indispensable

in securing good gauge, line and surface.

In addition to the saving, first, in rail, by reducing to a minimum

the wear due to impacts and the uneven wear due to the rail get-

ting out of position; and, second, in spikes, by fewer being cut by

the vertical and lateral movement of the rail; and, third, in ties, by

preventing the rail from cutting into them and by less spiking to

rectify the gauge, thus prolonging their life and reducing the

yearly renewals, which itself, your committee thinks, would war-

rant the favorable consideration of the plate, the advantage to be

obtained by the use of the plate are better surface and gauge; the

maintaining the rail in its normal position, enabling the motive

power to be used more efficiently; the decreased wear and tear of

rolling stock and the generally economical operation not only in

the movement of freight, but also in safety to passengers. . . .

An essential feature of the tieplate is that it should have perfect

« From a committee report to the.Roadmasters' Association of America

1897.convention.
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mechanical union with the tie to prevent vertical and lateral move-

ment, which would result in the working loose of the plate and

widening of the gauge or spreading of the track. . . . In order to

obtain the best results from the tieplate, it should be properlv ap-

plied, the tie being well adzed to an even bearing for the plate, so

as to decrease the tendency for it to buckle. It should be imbedded

in the tie when applied and not left for the train to settle to posi-

tion, thus exposing it to the liability of sand and gravel to get

under to bend it. It should be so punched as to secure a snug lit to

avoid any lateral movement of the rail, and the spikes should be

driven vertically.

New Armstrong1 Pipe-Threading Machine.

The machine which we illustrate in the accompanying engrav-

ing is the outcome of frequent calls received by The Armstrong

Manufacturing Company, for a machine threading from i to 2-

iuch pipe, and the usual desire of that company to turn out a

tool for this purpose superior in construction and operation to

any heretofore manufactured.

It will be known as the Armstrong No. " 0" pipe-threading

machine and uses the well-known regular Armstrong adjustable

dies which are put in the machine and adjusted in the same

manner as in the hand stock. These dies can be opened after

cutting a thread, and when the pipe is removed they may be

locked back to the standard size without re-setting. This is

The New Armstrong Pipe Machine.

accomplished by an automatic locking device which is operated
by simply pulling a knob. The dies, however, can be adjusted to

the variations of the fittings, the same as in the stock.

All the gears and moving parts of the machine run in oil, being
enclosed in a chamber which covers and protects them from chips

and dust, doing away with any possible chance of chips and dirt

getting into the gears. The machine is self-oiling in all its parts,

oil being admitted through two holes which are closed by screw
plugs. The die head has no teeth on the part where it fits into

the shell and forms a bearing; in this way its bearing surface is

preserved and it is impossible to work loose, a common occur-

rence with some makes of pipe-threading machines.

In addition to the die-carrying head forming a bearing in the
manner shown, it has an inner journal, thereby increasing its

wearing surface. A very powerful self-centering vise, which ex-

erts its power from the center of the jaws and not on the side, is

used with this machine and will hold the pipe, being threaded
with a light pressure of the wheel.

The construction of the machine admits of its being attached to

a post on the side of a building or to a bench. This is a very de-
sirable and entirely new feature and one found in no other tool

of its kind. Another, and one of the principal features of this

machine, is its two speeds, a change from one to the other being
effected by merely changing the crank from one spindle to the
other. In one case the operator can cut from £ to 1-inch pipe,

inclusive, with great rapidity, then, by changing the crank to the
other Bpeed, from 1± to 2 inches, inclusive, thus avoiding the
necessity of turning a great number of times on small pipe.

To operate this machine the vise is pushed back and the pipe

is entered into the mouth of the dies, then by pressing the feed

lever and turning the crank the pipe is fed into the dies. When
the pipe is flush with the dies the small lever, shown on the under

side of the die head in the engraving, is pressed toward the die

which releases the locking device, and by pressing the knob on

the opposite side the dies are thrown open. If the vise with the

pipe is then pushed back and the knob pulled out, the dies are

reset ready for threading another piece of pipe. The locking de-

vice adjusts itself automatically.

As this machine uses the regular adjustable dies, it can be fur-

nished with dies for threading pipe from |to 2 inches, either right

or left, or with bolt dies for threading from | to H-inch rod, in-

clusive, also with dies for threading brass tubing and conduit pipe.

This new Armstrong Pipe-Threading Machine was shown at

the Gas Exposition recently held in Madison Square Garden,

New York City, where it attracted a great deal of attention and

caused much favorable comment. Any further information

which our readers may desire will be gladly furnished by The

Armstrong Manufacturing Company, either at their factory in

Bridgeport, Conn., or at the New York office, 139 Centre 6treet.

The company is also making this machine to work by power

as well as by hand for use in large shops and mills.

The New York Railroad Club.

The subject of lubrication of cars and locomotives was discussed

at the meeting of the New York Railroad Club which was held on

the evening of Sept. 16. The introduction was by Mr. Charles Miller,

President of the Galena Oil Works, whose remarks were chiefly

directed toward emphasizing the importance of using lubricants of

the best quality for the purpose mentioned. The lubricant for

A Large Cast-Steel Gear Wheel.

axles was likened to the use of rollers under heavy weights for the
purpose of moving them and it was evident that the quality of the
material of the roller had much to do with the ease of handling the
weight. Hard wood was better than soft for rollers under a block
of stone, and iron was better than hard wood. The speaker showed
that it was important to attend to the matter of lubrication for

several reasons, the chief of which being that it was economical in

the end to use good oils, the repairs of equipment were less and the
number of cars hauled were greater when good oils were used on
the journals. Many motive power men were trying to save oil.

He urged them to present the subject to the enginemen in the
form of the desired increased mileage returns and would advise
giving the men all the oil needed or asked for.

Mr. Mendenhall thought that the greatest saving in connection
with lubrication was to be had by looking after the wasting of

oil. It was not so important to save some of the oil actually used,
but was very important to stop the wasting of oil.

Mr. Higgins believed that hot boxes were the result of mechan-
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ical defects and the increased weights upon journals without
proper provision for increasing the bearing surfaces. He had had
good results from insisting that inspectors should let boxes alone
when they were running satisfactorily, and he believed that there
was no need of stirring up the packing unless a box ran hot. They
were packed too often in ordinary practice. Mr. Forney raised the
question of why oil lubricates bearing surfaces and was not satis-

factorily answered.
After a brief discussion of the subject of copper spots on bearings

and on improved oil records which had been secured by the use
of good lubricants—which were always favorable to these lubri-

cants—the meeting adjourned.

A Large Cast-Steel Gear Wheel—By the Sargent Company.

A drawing and photograph of a large gear wheel made in cast

steel by the Sargent Company of Chicago have been received from

that concern. It will be admitted that there are few more diffi-

cult castings to make than gear wheels, and when of such large

size as this one, 13 feet 9| inches pitch diameter, the work-

manship at the foundry and the furnace must be excellent

in order to secure satisfactory results. The wheel weighs

28,175 pounds, and was made for the Great Western Tin Plate

Company, of Joliet, 111., the machine work being done by the

Batf s Iron Works of that city.

The diameter of the wheel is 14 feet J inch over the teeth

The report of a committee on primary batteries was read, giving

the results of a series of tests on the Edison-Lalande, the Gordon
and the ordinary gravity battery, the results showing the last,

mentioned to be far cheaper than the others, not only in first cost,

but also in cost of operation per ampere hour.

The paper of the meeting, by Mr. Chas. Hansel, entitled "A
Moral and Physical Agent in Safe Railway Travel, " was then read
and the meeting adjourned until evening.

In the evening the paper by Mr. Sperry, presented at the March
meeting, was declared open for discussion simultaneously with
that by Mr. Hansel, but though the session was long, only three

general subjects were treated: colors for night signals, the advisa-

bility of using derails and the merits of electric locking. The re-

sult of the discussion on night signals was to refer the question to

letter hallot for the members to make recommendations as to what
ground the club should take on the question.

The derail matter was pretty thoroughly taken up and a tendency
on the part of some of the members to question the advisability of

using them was shown. Several members who formerly advocated
the use of derails were now doubtful as to the net gain in safety,

which had been thought to be attained by them. Positive opinions
were not expressed, but it was shown to be advisable to secure
reliable data as to the cases in which derails had saved accidents,
the number to be compared with the number of accidents which
had resulted directly from their use. Such figures were not now

-I3l5% bottom o/JeeWr

A Lar^e Cast-Steel Gear Wheel by the Sargent Company.

and 13 feet 5$ inches at the bottom of the teeth. The width of

face is 20£ inches, and the teeth are 16 inches wide, shrouded as

shown in the engravings. Other details of the design are clearly

indicated, among which is the diameter of the shaft, 15 inches,

and the length of the hub fit 26i inches. There are 104 teeth,

the pitch being 5 inches. It is only a comparatively short time

since cast steel would have been distrusted for such purposes as

this, and the fact that a 14-ton wheel is made in this way shows
that a complete change has been wrought in the confidence re-

posed in this material.

The Railway Signaling Club.

The regular September meeting of the Railway Signaling Club
was held at the Grand Union Hotel, New York, Sept. 14, with
an attendance of about 30, the meeting being very successful.

The president in bis opening remarks stated that the member-
ship had increased to 71. He explained the action taken by the

club with reference to the interlocking rules, and stated that those

recommended by the club were under consideration by a committee
of the American Railway Association. He urged action by the

club along lines of recommendations for practice as being the most
useful work that could be done, and in his remarks gave weight to

the fact that the club was not a local one in any sense, though its

meetings had heretofore been held iu Chicago.

available, and it was necessary to have records in order to under-
stand their real value. Considerable weight was given to English
experience, in which, with an immense train mileage, very few
accidents occurred. The perfection of discipline would render them
entirely unnecessary.
Opinions differed with regard to electric locking. It was con-

sidered an absolute necessity, in order to render derailing switches
safe, but members whose experience had been widest with it were
convinced that the complicatons it brought into signal plants
were a fatal obstacle. They were men who had used the earlier

apparatus, however. The meeting adjourned until 7.30 Wednesday
evening.
By courtesy of the Lehigh Valley Railroad and the National

Switch & Signal Company, the club was invited to inspect the sig-

naling of the road and the works of the Signal Company at Easton,
Pa., on Wednesday, and was handsomely entertained by Mr. Hansel.
In the evening session the principal work done was to refer the

question of the desirability of using derails to a special committee,
Messrs. C. Hansel, W. H. Elliott and Henry Johnson. This commit-
tee was instructed to collect data with regard to accidents prevented
and caused by derails, and was instructed to consider the question
of electric lockine and the proper distances between danger points
and derails and between home and distant signals. Another com-
mittee, Messrs. H. M. Sperry, G. H. MacDonough and C. L. Addison,
was appointed to report uoon permissive block signals, the inter-

locking plants as suggested in Mr. Sperry's paper. Messrs. A. H.
Rudd, W. W. Young and F. Rhea constitute a committee to report
recommendations with regard to a number of mechanical details

of interlocking mechanism.
On Thursday the club went from New York over the New York,

New Haven & Hartford to Hartford for the purpose of inspecting
the interlocking plant at that point and the third-rail system be-
tween Hartford and Berlin,
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Probably most of our readers have read the published accouuts

of the collision on the Denver & Rio Grande Railroad, in which
the wieck was reported to have been set on fire by the explosion

of a Pintsch gas tank under one of the cars. It is difficult for us

to believe that a gas tank could explode in a wreck, and how the

gas tank could set fire to anything any more than could the

water cooler is a mystery. There is likely to be a strong odor of

gas about the wreck of a car carrying the Pintsch equipment,

and if the wreck should be set on fire it is possible that the gas

might escape and burn, but the claim that a gas tank exploded

and set fire to the wreck will be commented upon very briefly.

It is absurd, ridiculous.

The life of an unskilled laborer from the standpoint of one of

them is portrayed in a series of articles by Walter A. Wyckoff in

Scribner's Magazine, which everyone should read. Sociologists

theorize about the condition of the lowest class of laborers and
statisticians present their case in a light which enlists sympathy
and excites concern, but the author of these articles records the

life itself as he found it during two years of experience as a com-
mon laborer working in various gangs. He has a deep purpose,

is intensely in earnest and the combination of his subject and his

style is irresistible in its effect upon the reader, forcing the con-

clusion that half the discomfort and discouragement of those men
is to the majority unknown.

The problems of providing adequate rapid transit facilities in

large cities are worthy objects for the exercise of the best of en-

gineering skill. Different conditions are found in each large city,

and one by one the demand for better short and long distance

urban transportation compels each to take up the question for

itself. Boston is just congratulating herself over the opening of

one of the principal portions of its subway, and is busy with the

project of an elevated railroad. New York ig discussing the un-

derground plan, and has just agreed with Brooklyn to allow the

trolley and elevated railroad trains of the latter city to cross the

East River Bridge. All of these are important schemes, but the

rapid transit question is one that will not stay solved. It will

come up again in a new way very soon, and it begins to look as

if the provision for this sort of transportation would become a

most important branch of engineering. In this connection the

rapid growth of large cities is significant. Josiah Strong has

shown in The North American Review that while 175 years were

occupied by New York in gaining the first 33,000 people, a gain

of 280,000 was shown durirg the next 50 years. The next 30

years showed a gain of 630,000, and the following 21 years, end-

ing in 1890, one of 859,000. The population in 1890 was

larger than anyone of 28 great states of the Union. In 1790 only

three per cent, of our population was urban : in 1890 the ratio

was 29 per cent. London's great growth has been comparatively

recent, four-fifths of it having been made during the present cen-

tury. All this goes to show the tendency for people to flock to

the cities, and the causes are easy to find. This is no new dis-

covery, but it is probable that few people realize the rapid growth

of cities. That is not our object, however, but to show the im-

portance of the transit problem.

WEIGHTS ON DRIVING WHEELS AS BELATED TO COUNTER-
BALANCING.

The great weight of the modern locomotive, whether for

freight or passenger service, has for a long time caused uneasiness

on the part of bridge and track engineers, and the limitations

placed upon the driving wheel loads have seriously handicapped

motive power men in producing locomotives to meet the increas-

ing severity of requirements for fast and prompt train service.

The allowable weight on driving wheels is nearly always fixed

before the design can be laid out and usually the limiting factor

throughout is the ability of the tracks and bridges to stand the

load. Recently a design was completed and it was found neces-

sary to reduce the weight of the locomotive by nearly three tons

in order to come within the stipulated loads. Most of it came out

of the boiler where it could not well be spared. The capacity of

a locomotive for fast heavy service depends very largely upon

the boiler and it is desirable to increase the boiler power to the

highest degree for another reason, that of economical operation.

A prominent superintendent of motive power has said that the

track is at fault, that the locomotives must be heavy and that

they must run fast. The track in his opinion should be made

ready for locomotives far heavier than those now used, and he

believes that the increased earnings secured by heavier engines

would pay the bill. Perhaps he is right, but we would ask him

whether he is getting the best use of the weights now existing.

The limit of locomotive improvement upon present lines has

undoubtedly been nearly if not quite reached. We have driving

wheel loads of 24,000 pounds per wheel and boilers have been

built for ordinary service within the past year with as much as

2,900 square feet of heating surface. A heating surface of neatly

2,500 square feet for a passenger engine, while not common, ex-

cites comparatively little comment. The new 10-wheel passenger

engines for the Northern Pacific have 2,485 square feet of heating

surface and, as indicated in the details of the design given in our

June issue of the current volume, the weights are about as large

as can be taken care of with the limitation of about 18,500

pounds per driving wheel. The tendency to turn to the 10-wheel

type of engine for this design is caused by the necessity for pro-

viding great boiler power for the engine. The question now
arises as to what is to come to the relief of the designer who is

compelled to meet the next advance in requirements. The ad-
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vantages to Vie gained by hauling heavy trains are so great as to

practically compel the increase of power in locomotives although

many bridge and maintenance of way engineers are now afraid

that the thing has been carried too far. It may be taken for

granted that some way must be found to reduce the wear and

tear of locomotives upon the track. This would admit of in-

creased wheel loads and would provide at once for an expansion

of the boiler to a degree that would not only insure plenty of

steam but would make it possible to operate the engine more

economically.

These paragraphs are prompted by the prominence that has

recently been given to the subject of locomotive counterbalanc-

ing, brought at out by the tests of the balanced compound loco-

motive by Professor Goss at Purdue University. It has been

highly interesting to read the comments which have been printed

concerning the counterbalancing of locomotives and one appar-

ently very important part of the question has thus far been en-

tirely ignored or overlooked. That is, the effect of a perfect

balance upon the design of the locomotive.

It would be hardly fair to say that various writers in the tech-

nical press underrate the importance of counterbalancing or that

they uphold present practice on its merits, yet it seems strange

that it does not occur to them at once that a perfectly balanced en-

gine might safely be allowed from 15 to 25 percent, more weight

upon its driving wheels than is at present allowable. It is not

enough to suggest that reciprocating parts must be lightened and

that larger driving wheels should be used. The reciprocating

parts ought to be lightened for reasons entirely outside the ques-

tion of counterbalance, and it will be impossible to cure the evil

in this way. As to the uso of large wheels it may be said that they

cannot be applied to freight engines, and therefore the counter-

balance difficulty is not to be solved in that way.

It is not enough that the driving wheels should be kept down
on the rails but, as we look at it, the important matter is to

reduce the pressure upon the rail caused by the excess balance.

Speeds of 68 miles per hour are not at all unusual, yet the addi-

tional weight of 4,000 pounds may be applied by the action of the

excess balance to the load upon each driving wheel of an engine

that is now considered very well balanced when running no

faster than that. This may be considered as a remarkably good

result. An extreme case is quoted from the paper by D. L.

Barnes, read before the International Engineering Congress in

1893. In discussing the subject of reciprocating parts he says:

"It is not just to say that all American engines have such very
heavy reciprocating parts as has been indicated here, but as a rule

American engines have these parts much heavier than is neces-

sary, and this leads to the excessive counterweights which have
given ground for a just criticism of this feature of American loco-

motive design. For instance, some compound locomotives have
been built in this country with a single piston weighing over 800
pounds. The builders did not realize at the time the result of

this, and put in as much counterbalance as was necessary to

make the engine ride well. The result was almost disastrous to

the track at 60 miles an hour, the maximum pressure on the rail

reaching nearly 50 000 pounds per wheel."

This was of course an extreme case of an overbalanced engine,

but the effect upon the tiacks of engines balanced as well as the)-

may be, after the prevailing plan, must necessarily affect the

tracks to greatly increase maintenance expenses, even if the rails

are not actually kinked. It is probably not generally understood

that the tracks of many of the best roads costs from $700 to $1,000

per mile annually for repairs.

Mr. Strong's design does not appeal to us as likely to be at all

well received owing to the great number of parts. There are,

for example, 16 glands on the engine as againstfour for one of the

ordinary two-cylinder type. He has accomplished most valu.

able results in showing that a locomotive may be counterbalanc. d

perfectly and in bringing the whole counterbalance question up

for discussion again. It is no new subject, but on account of its

bearing upon other vital factors in locomotive and track work it

is more important now than before the locomotive had reached

its present stage of development.

The best suggestion that we can offer is that the whole counter-

balance question should be discussed in its relations to other im-

portant things beside the smooth riding of engines, the lifting of

wheels or the actual indentation of rails. The American Society

of Civil Engineers, the American Society of Mechanical Engi-

neers and the American Railway Master Mechanics' Association

could bring out the meat of the question if joint effort should be

made, and the result of a thorough investigation of the subject

would show whether heavier rails are necessary and whether lo-

comotive weights may be increased. Common practice in coun-

terbalancing is a compromising makeshift not to be proud of.

If it is the best practicable plan it will survive, but there would
appear to be so much depending upon counterbalancing as to

warrant going into the question more deeply than has been done.

The real merits of counterbalancing should be determined, and
if we are correct in our view of the case a satisfactorily counter-

balanced engine will be forthcoming if it is needed.

In this connection attention is called to the translatad descrip-

tion of Heir Von Borries four-cylinder compounds, which ap-

pears elsewhere in this issue, together with his arguments show-

ing the advantages of that type of locomotive.

THE EUSINEER8 OF THE NAVY,

There is a strong probability that the important line and staff

question in the navy will be taken up vigorously by Secretary

Long in his annual report to Congress. Both he and Assistant

Secretary Roosevelt are giving considerable time and attention to

the matter, and it is to be hoped that the engineers will receive

the recognition which they not only deserve but absolutely re-

quire for the proper discharge of their duties. A very important

suggestion has just been offered by Prof. Ira N. Hollis, which, it

is believed, is likely to be received favorably. It has the merit of

a sensible solution of the problem, and its effect would be to place

the officers of the navy on a basis consistent with the progress

which has been made in the ships themselves. They are no longer

sailing vessels, but machines for engineers, not old-time seamen,
to handle.

If the suggestion becomes a law, the engineers' organization, as

at present existing, will be abolished, and all officers will be edu-

cated at the academy exactly alike. They will all be taught the

engineering and navigating studies, and there will be no distinct

study of sailing navigation and engineering in the courses. A
strong emphasis will be placed upon engineering, and in fact all

officers will be engineers. Professor Hollis says in effect: Let the

officers in command of the ships become engineers, and let the

engineers rule or shipboard.

The work now performed by the staff would be done by the

lower grades of the line officers, and an extension of the length
of the course in the Naval Academy is included in order to

permit of giving all of the cadets the necessary instruction in

engineering subjects. The first six years of service will be

devoted equally to the line and engineering work, and after 12

years of service officers may choose between the corps of chief

engineers and the line. The chief engineers will have full charge

of the mechanical appliances on the ship, and will be responsible

to no one below the captain. They will not be obliged to spend
any time in the actual ruuning of the machinery, as that work
will all be performed by the line officers, but they will be free to

attend to the engineering of the ship. On the other hand, a chief

engineer will cut himself off from any opportunity for promotion

to command. His work will consist in the installation and
maintenance of the mach'.nery. This will probably be a very

popular branch of the service, and the chief engineer will be,

next to the captain, the most important officer onboard a ship.

The executive officer will command the crew as a fighting unit,

and the engineer will be an engineer in fact as in name. The
line officers will also all be engineers, having had 12 years of close

contact with the machinery, and it is reasonable to suppose that

they will be the better able to command for the experience that

they will have with the elements that they will have to control.

The plan provides room for all of the members of the present

engineer corps in the new corps of chief engineers after they

have been in service 12 years, and there seems to be no reason to

anticipate anything but good results if the scheme passes Con-

gress. It seems probable that all of the friction existing at pies-
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ent would be removed, and as far as a careful consideration of

the proposition ean show, there are no drawbacks connected

with it. We have given considerable space to earlier discussions

of this important subject, and are now glad to be able to say

that a satisfactory solution seems to be possible. We cannot see

wherein the present line officers can object to that which will un-

doubtedly improve the service, and it is possible that they may
give the plan hearty support. Almost the same suggestion was

advanced in 1863 by Gideon Welles, then Secretary of the Navy.

The time was not ripe for it then, but it is believed to be so now.

BOILER PERFORMANCE OF THE BALANCED COMPOUND LOCOMOTIVE,

Through the courtesy of Mr. Geo. S. Morison we have received

a copy of the report by Professor Goss on the tests recently car-

ried out at Purdue University on the balanced compound loco-

motive. The report is elaborate and is a characteristic example

of the experimental work of Professor Goss in its clearness and

thoroughness. The tests brought out a number of interesting

facts concerning the boiler of the engine which are worthy of

comment. The results of the engine test were disappointing

and there seem to be several reasons why the engine did not do as

well as was expected. The use of higher boiler pressure

and probably a different setting of the valves would have been

advisable. The facts are that the engine was entirely new and

had not been sufficiently long in service to run smoothly. The

valve gear and boiler were of unusual design and to expect the

best combination of operating conditions to be determined upon

for the first experiment would be rather unreasonable. Further-

more, for reasons not necessary to explain, the designer of the

engine was not present at the tests nor had he any part in plan-

ning or executing them. The engine tests will be left out of con-

sideration until we have records of further tests, which we hope

will be carried out.

The boiler, frames, running gear and tender of this engine are

the same as when the engine was known as the A. G. Darwin.

The valve gear is a modification of the Walshaert, and the valves

are similar in general construction to those used in the other en-

gines of Mr. Strong's design. The boiler has been in use for a

number of years, and was originally built for comparison with

those of much lighter engines than are now considered up to date.

The boiler has two Fox corrugated furnaces united at the for-

ward ends by a corrugated combustion chamber or connection

piece, at the forward end of which is the rear tube sheet. The

tubes, 204 in number, are 10 feet 6 inches long and 2 inches out-

side diameter. The total heating surface of the engine is 1,280

square feet, and the grate area is 43.3 square feet. The test was
carried out in conneotion with the counterbalance test on the lo-

comotive testing plant at Purdue, and the usual methods of con-

ducting such tests were followed. The coal was Brazil block

and was perfectly dry, having been stored under roof for eight

months. The analysis gave 51.09 per cent, fixed carbon,

38.93 volatile matter, 2.35 combined moisture and 7.63

per cent, of ash. The fire was very thin, a thickness of 3 inches

being all that was found necessary, except when the greatest

power was developed, when the thickness was about doubled. A
peculiarity of the double firebox showed itself in the test. The
fire was so clear that it was possible to see through the firebox

and into the combustion chamber beyond when one of the fire

doors was opened. The dimensions cf the old laboratory loco-

motive, now known as Schenectady No. 1, which was formerly

at Purdue, were such as to permit of very fair comparisons be-

tween an engine of ordinary construction and the balanced com-
pound, and this is fortunate, for there are few tests which may
be as easily compared. The heating surface of Schenectady was
1,214 square feet, as against 1 ,280 of the balanced engine, and
the boiler pressure of the simple engine was 10 pounds lower

than that of the compound. This pressure, however, will be

seen to be far below good practice with compounds.

The balanced engine carries more water in its boiler, about

20.000 pounds weight of water, than the simple engine and it was
shown in the test that it was very much less responsive to

changes in the condition of the fire. This is not attributed to

any of the peculiarities in construction, and it seems probable that

if the water level could have been made lower with safety this

effect would not have been so marked. The steam was not

wetter than is usually found in locomotives, although considera-

ble water appears to have been carried over into the cylinders

after each stop.

The boiler may be classed in the wide firebox type, and the

large grate area combined with the advantage obtained through

having two fire doors, only one of which is opened at a time,

would lead to the expectation of good evaporative performance;

but the test showed not only a good evaporative performance,

but an enormous capacity for evaporating water. The greatest

evaporation amounted to 21,736 pounds of water per hour, which,

as Professor Gobs shows in his report, is equivalent to an evapora-

tion of over 16 pounds of water per square foot of heating surface

per hour. Mr. Strong states that the same boiler when tried in

previous tests evaporated 6,000 gallons of water per hour, or

nearly twice as much as Professor Goss shows in his test. This

would appear to indicate that Professor Goss' figures do not by any

means show the greatest evaporative capacity of the boiler. The

highest record for water-tube boilers is believed to be 18.2 pounds

of water per square foot of heating surface. This high rate was
obtained on a Mosher boiler with a blast pressure of 12 inches of

water. The balanced locomotive developed a horse-power on less

than 2 feet of heating surface. The comparison of these

figures with results obtained with the ordinary fire-

box boiler are marked. Professor Goss shows that

the greatest amount of water ever evaporated in the

boiler of Schenectady in an hour was 14,937 pounds, correspond-

ing to 12.3 pounds per square foot of heating surface, or nearly

25 per cent, less than the balanced engine. Prof. Goss says :

" Basing the comparison upon heating surface, therefore, it would

appear that the capacity of the balanced locomotive boiler is

more than one-third greater than that of a boiler having the same
extent of heating surface of the ordinary type."

A corresponding effect on the evaporative efficiency would be

expected, and in this the result is not disappointing. The equiva-

lent evaporation per pound of coal went as high as nine pounds,

and with but one slight exception it was always above eight

pounds. This is contrary to previous experiences with locomo-

tive and marine boilers, which, when forced, usually drop off

very greatly in efficiency. An increase of 380 per cent, in the

boiler power of the U.S. S. Cushing was accompanied by a reduc-

tion of economy of 45 per cent., and the efficiency of the boiler of

Schenectady, when burning coal at the rate of 3,000 pounds per

hour, is only about 60 per cent, of that shown when burning 600

pounds per hour. The case of the balanced engine, however, is

noteworthy in that it gives about 90 per cent, of its maximum ef-

ficiency when burning coal at the rate of 3,000 pounds per hour.

The rate of combustion was only about 75 pounds of coal per square

foot of grate per hour, which is sufficient to account for much of

theeconomy, but there must be other contributory causes for it.

The fires were thin, as has been stated, and from the accounts of

the tests there seems to have been no trouble to keep the grates

properly covered. This bears out previous records of the same

boiler with the old cylinders. The draft was light and Professor

Goss says: " If the draft for the two locomotives were compared

on the basis of pounds of steam generated per unit of time, the

showing would be even more favorable to the balanced locomo-

tive. Thus, if both boilers were required to deliver 10,090 pounds

of steam per hour, the balanced engine would require but about

half the draft which Schenectady would need." The smokebox

temperatures were as high for the balanced engine as for the

other, which would appear to indicate that more heat might be

abstracted by the tube portion of the boiler. There was very

little smoke from the balanced engine. The conclusions reached

by Professor Goss with regard to the boiler are summed up as

follows:

The evaporative efficiency is high, exceeding that of the ordi-

nary firebox boiler by an amount varying from 8 per cent, to 60

per cent. , depending upon the power developed. The difference

in evaporative efficiency in favor of the balanced locomotive,
when compared with that of Schenectady, is greatest when the
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power developed is greatest. The steam supplied by the boiler

under constant conditions of running is as dry as that usually de-

livered from the boilers of locomotives. The capacity of the
boiler is very high when compared with ordinary locomotive
boilers having the same amount of heating surface. It is not
known how its capacity compares with that of other boilers of

the same weight. The strength of the boiler, assuming 150
pounds to be its sate maximum of pressure, is not sufficient to

give the highest success in compound locomotive work. The be-

havior of the boiler resembles that of a stationary plant. It does
not respond quickly to changes in the condition of the fire.

The boiler is probably safe at from 175 to 200 pounds pressure

and it is evident that the forte of this boiler is in heavy loads.

The work done by the boiler is specially interesting in view of the

use of corrugated furnaces. The average gain in efficiency over

a simple engine was stated in the report to be 14 per cent.,

which is an excellent showing under the circumstances. This

result may be credited almost entirely to the boiler and the en-

gine may give a better account of itself later.

NOTES.

Electrical cab service was successfully inaugurated in London
August 23. The automobile carriage has been slow in coming
before the English public, but it has at last been received cor-

dially.

The 24-hour system of notation which is in use on the Interco-

lonial and Canadian Pacific Railways has been adopted by the

Belgiai government for its railroads.

The looomotives of the Wilmington & Northern Railroad that

are fitted with electric headlights have also been equipped with

electric lamps for the cab gages operated from the dynamo
circuits.

A heavy passenger train in England, according to Mr. Charles

Rous-Marten, is one [that weighs 247 tons, and in the estimation

of Mr. Geo. F. Bird, writing in Cassier's Magazine, one weighing

210 tons is a rather remarkable load.

The Boston subway was put into successful and satisfactory

service on September 1. The entire work is not complete; the

portion along the Common is the only part finished. The experi-

ment is being watched with greatest interest.

Another torpedo boat, the Rodgers, is reported to have failed

to meet the contract requirements at the first and second trials.

The speed required was 24A knots, and an accident to the machin-

ery stopped the second trial. This sounds like the reports from

the Dupont when undergoing the speed trials.

Some hemlock timbers 2 feet 6 inches square by 55 feet long

were found in excavating for the South Union Station in Boston.

It is supposed that this material has been buried for over a hun-

dred years. It is perfectly sound and will be used again.

At the Alma Tube Works, of Walsall, England, the mill fur-

naces are heated by gas from producers, and an interesting

feature of the method used is that the gas passes direct from the

producers to the furnaces without being allowed to cool down,

the furnace and producer being in one. The air is passed through

a regenerator and considerable saving is found from the practice.

The recent establishment of railroad cab service by the Penn-

sylvania Railroad in New York City has been followed by the

New York Cental & Hudson River and the Erie railroads by

the introduction of a zone system of ch°ap carriage service. The
prices will range from 25 cents to one dollar in zones of about 20

blocks radius. The carriages will be available for patrons of the

road only and the plan appears to have been very well received.

The independent air pumps of the battleship Massacliusetts,

which are of the Blake duplex pattern, have been shown to

require but one-eighth of one per cent, of the power of the main

propelling engines of the ship. This is a remarkably low propor-

tion. They hold a vacuum of 25 inches when running at a speed

of 17 double strokes per minute, the slow speed constituting a

strong recommendation for this type of air pump.

The practical advantages of feed-water heating and also of con-

densing were shown by Mr. G. C. Cunningham at the Toronto

meeting of the British Asssciation. He said that by using Green

economizers in an electric railway plant the feed water was

heated to 250 degrees and was introduced at a pressure of 15

pounds. The value of condensing was given as the difference

between 3.67 and 2.60 pounds of coal per horse-power hour.

The application of the time unit in connection with locomotive

performance sheets is discussed by Geo. S. Hodgins in the Rail-

way Master Mechanic. It is advocated in order to give due

credit to the hardest worked engines. The ordinary terms are

indefinite on account of omitting to take account of the length of

time occupied in making the reported number of ton miles. The

usual method is like expressing power with the omission of the

factor of time, which is of course an absurdity.

The success and standing of a national organization of en-

gineers—and this applies equally well to all technical organiza-

tions—depends very largely upon the work of the secretary. It

is interesting to note that the Institution of Mechanical En-

gineers (England) has recently accepted the resignation of Mr.

Alfred Bache, who has for over 43 years been its secretary, and

who now retires on account of ill-health. The appreciation of

his disinterested efforts in behalf of the Institution was expressed

by a testimonial in the form of $15,000.

It is stated that the Japanese have made some remarkable

experiments in connection with the best means of strengthening

a hull against torpedo attack. Two hulls were prepared, each

with an inner shell, the space between the two being in one case

left empty, and in the other packed with bamboo. On exploding

equal charges against the outer shell of each, the first-named hull

had both outer and inner skins wrecked, while in the second case

the inner skin escaped injury almost completely, though the

bamboo packing was reduced to shreds.

A pneumatic attachment for opening locomotive cylinder

cocks has been patented by Mr. J. W. Thomas, Jr., Assistant

General Manager of the Nashville, Chattanooga & St. Louis Rail-

way. A spiral spring tends to open the cocks, and the air pres-

sure from the main reservoir acting on a small piston holds them

closed. A small valve is provided so that the device may be

operated by the engineman, and if the air pressure falls below 65

pounds the spring opens the cocks automatically and notifies him

of the fact.

The English way of signaling railroads is admirably thorough,

but it is fair to ask whether even such a good thing may not be

overdone. The London & Northwestern, according to The Rail-

way Magazine, has 17,000 signals lighted every night upon its

lines, and a runner in taking a train from London to Crewe and

back for his day's work is controlled by no less than 570 signals.

Twenty-two semaphores upon a single bridge spanning four

tracks is putting them in rather thickly, and the picture such a

bridge presents is a striking argument in favor of simple signal-

ing.

The most successful managers, says a sensible writer in Ma-
chinery, are those who manage men, not things. By selecting

the right heads of departments, encouraging them to do their

best by showing in a substantial manner that their work is ap-

preciated, and devoting the time that is too often spent in tri-

fling details in becoming familiar with the latest practice and

methods, the manager or superintendent can suggest improve-

ments to the various departments that far outweigh the whole

cost of some of the details referred to.

An act intended to bring accidents on street railways under

State supervision and responsibility took effect in Massachusetts

recently. It provides that the inspectors appointed by the Rail-

road Commissioners to examine the roadbeds, tracks, stations,

rolling stock, etc., of railroads, shall perform these duties with

respect to street railways also, and in case the inspector finds any

portion of the equipment of street railways to be not in strict

compliance with law, or in a condition such as to endanger the

safety of the public or employees, he shall so report in writing to

the Commissioners, who are empowered to act accordingly. The

inspectors also investigate and report all serious accidents.
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The increasing use of steel in places where wrought iron was

formerly employed has given rise to considerable difficulty

when the steel returns to the scrap pile, because in working

over the scrap, steel and iron will not mix under the hammd
and bad welding results. To guard against this several roads

make a practice of specifying that all steel used in car construc-

tion or similar work shall have the letter " S" stamped thereon

in such a way as to enable the men in charge of the scrap to

positively identify it. Thi- i~ good practice, for the reason that

it is almost impossible to distinguish steel from wrought iron by
any tests except chemical ones.

It is not generally known, says the Engineering and Mining

Journal, that James Watt proposed in 1783 a decimal system of

weights and measures, but W. H. Preece, the emi-

nent electrician, called attention to this in a lecture de-

livered at Greenock, Scotland, several months ago. Watt's

unit length was based on the seconds pendulum: his

unit weight was to be the uuit cube filled with water.

Watt visited Pari- in 1786, and met Li Plac°, Monge and other

members of the committee of the Academy, who were then con-

sidering the question, and it is not unlikely that his ideas were

used in the formulation of the existing metric sjstem, which was
adopted in 1801. The lengths of a seconds pendulum in the lati-

tude of London does not vary much from a meter.

The business handled by the baggage department of the Union
Station in Boston has been unusually extensive during the return

of summer travel from the White Mountains and the shore re-

sorts. The first week in September was phenomenal in this respect,

the number of pieces of baggage handled having been more than

40,000. During the same week nearly 1.500 bicycles were checked.

During the season now closing 22,146 bicycles have been checked.

A good plan is followed in sorting trunks by check numbers. On
the outside platform of the outward baggage room the space is

divided into sections numbered from 1 through the various

figures and ending with 0. A trunk having a check ending with

the figure 7, for instance, like 14027, is placed in section 7: any

check with a cypher for its final figure, like 75330, for example,

is placed under in the platform sections. In this way a baggage-

man can readily rind any wished-for trunk, and much time may
be saved, as well as temper, for it has been found by the baggage-

men that the question of temper enters largely into the work of

checking and handling of baggage.

In accordance with the desire of the Secretary of Agriculture

to promote more extended experiments in the use of steel track-

ways on wagon roads, the office of Road Inquiries has made ar-

rangements with the Cambria Iron Works, of Johnstown, Pa., for

rolling special rails for this purpose, these arrangements to go
into effect as soon as definite orders from responsible parties

amounting to one mile of track are received. The directors of

the Road Inquiry and engineers of the iron company, after much
discussion, have, according to the New York Sun, agreed upon a
plan of track which promises to meet all requirements. It uses

no wood in construction, and no cross-ties for support, but con-

sists of a simple inverted trough or channel of steel for each
wheel, with a slightly raised head on the inside to guide the

wheels, each channel resting in a bed of gravel, and the two tied

together occasionally to prevent spreading. Special devices for

remounting are provided at each joint. The bearing, or tread

for wheels, is 8 inches wide, the thickness about
t\ of an inch.

The weight of the structure is about 100 tons per mile of single-

track road, and it will be furnished in small sections at the rate

of $3,500 per mile. The fir-t order for track has been given by
the New York S^ate Agricultural Experiment Station.

The limited number of gas engines in use in America may be

chiefly attributed to three cause.-: the high first cost compared with

steam engines, the high price of gas and cheap coal. These con-

ditions ate changing rapidly, and are much more favorable than
they were a few years ago. Coal in many places is dearer, wood
is scarce, gas is much cheaper, and gas engines are better and
much lower in cost. Formerly there were but one or two firms

engaged in the manufacture of gas engines, and those of but

small capacity. Now there are in America about 50 manufac-

turers bidding for work; many of them manufacturing but

small units, while others are manufacturing engines as large as

100 horse-power, and if required are willing to undertake an

installation as high as 750 horse-power. Perhaps the most
notable installation in the world of a gas engine electric lighting

station is at Belfast, Ireland, says W. F. Kelley. This munici-

pality owns the gas plant, as well as the lighting station. It

contains four 120 horse-power tandem double acting, two 60

horse-power single double acting and two 150 horse-power four-

cylinder vertical single acting high speed gas engines. Reports

from the engineer in charge show that the service has proven

very satisfactory, and as gas is furnished at cost, the operation

is more economical than any other form of motive power.

The deepest bore hole in existence is said to be at Parnschowitz,

near Rybrick, Upper Silesia. It is 6,571 feet below the surface

of the soil, and was made in a search for coal measures. The
hole, according to The Engineer, was 12 inches in diameter at the

beginning, and this was lined with a tube about 0.4 inch thick;

at a depth of 230 feet, the bore was reduced to 8J inches in

diameter, and thus continued for 351 feet. The greatest difficulty

encountered was the great weight of the boring rods as the depth

increased. Though steel was used at a depth of 6,560 feet, the

total weight of the tools reached 30,155 pounds. Under this

weight ruptures of the rods were frequent, and an accident of

this nature finally stopped the work : about 4.500 feet of rods fell

to the bottom, and, being jammed under a part of the tubing, it

it was impossible to withdraw it. The diameter of the well at

bottom was 2f inches. Temperature observations made showed
12 degrees Cent., or 53.6 degrees Fahr., at the surface, and
at the depth of 6,571 feet the temperature reached 69.3

degrees Cent., or 157 degrees Fahr. This is equivalent to

an average augmentation of heat of 1 degree Cent, for

every 34.14 metres of depth, or 1 degree Fahr. for every

63 feet. These figures differ slightly from those obtained

in other deep borings. The increase of heat at Sohlade-

bach correspond to 1 degree Cent, in 35.45 metres : that at

Sperenberg, near Berlin, to 1 degree Cent, in 32.51 metres ;

and at the artesian well of Grenelle, at Paris, which is only 1,797

feet deep, and furnishes water at a temperature of 27.70 degrees

Cent., it is estimated that the increase of heat is equivalent to 1

degree Cent, in 31.83 metres.

Many proprietors of manufacturing plants look upon efficiency

tests of steam plants which are working satisfactorily as unim-

portant and unnecessary; at least this is a fair inference to draw
from the relatively small number of such tests that tre made. In

a large shop or mill an expert mechanical engineer can usually

find so many ways in which money is leaking away as to make it

worth while to employ him at regular intervals to look over the

plant and report upon the practice followed. A well-known en-

gineer who was recently examining a number of factory institu-

tions discovered that in one of them a great deal more coal was
used when the night fireman was on duty than the day man used

in the same length of time, and the average horse-power during

the day was somewhat larger than that of the night time. When
this was remedied the plant was operated with a considerable

saving over the former practice. This waste is but too common,
and it may be said that only a thorough study of the operation of

a plant would reveal such things. A tendency of manufacturing
establishments is to grow up about the original plant and to in-

crease by additions in a manner very much like the ordinary growth

of a railroad switching or storage yard, without any definite system

and without any thought of the wastefuluess of the scattered

elements and unnecessary duplications in the plant. One small

factory plant comes to mind as an excellent illustration of this.

The business had started in a small way about 15 years ago and
now is a flourishing industry requiring more than four times the

amount of steam power originally found adequate. Instead of

putting this all into a single steam plant, which might easily have

been done with the layout available, there are four small boiler

plant6 and as many small engines. Comment upon this practice
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is unnecessary; an examination by an engineer would enable this

concern to save a great rleal of money. To quote what is prob-

ably an extreme case, Mr. Charles E. Emery in a paper read be-

fore the American Society of Mechanical Engineers in 1895

showed how he was able to reduce the annual coal consumption

of a large oil refinery from 64.000 tons to 33,000 tons. To do this

he closed up one of four boiler houses.

Mr. Edwin McNeill has retired from the Presidency of the Ore-

gon R lilroad & Navigation Co.

Mr. J. S. Chambers, Master Mechanic of the Illinois Central at

Paducah, Ky., resigned Sept. 15.

Mr. R. L. Ettinger has been appointed Mechanical Engineer of

the Big Four at Indianapolis, to succeed Mr. Mason Rickert, pro-

moted.

Mr. W. P. Orland has been appointed Master Mechanic of the

St. Louis Division of the Big Four, vice Mr. G. S. McKee, re-

signed.

M-. H. A. Gillis. late Master Mechanic of the Norfolk & West-
ern, has been appointed General Superintendent of the Richmond
Locomotive Works.

Mr. H. G. Hudson has been appointed Master Mechanic of the

Cairo Division of the Big Four, with headquarters at Mount Car-

mel, III., vice Mr. W. P. Orland, transferred.

Mr. A. L. Moler, formerly with the Cincinnati, Hamilton & Day-
ton, has been appointed Master Mechanic of the St. Louis, Peoria

& Northern, with headquarters at Spriugfield, III.

Mr. W. E. Kill, n. Master Mechanic of the St. Louis. Chicago &
St. Paul, has also been appointed Master Mechanic of the Chicago,

P oria & St. Louis; headquarters, Springfield, III.

Mr. W. J. Hemphill, Superintendent of Machinery of the Chi-

cago, Peoria & St. Louis Railway, has resigned, to engage in the

manufacture of woven wire fence at Jacksonville. III.

Mr. John S Tlmrman has been appointed Mechanical Engi-

neer of the Missouri Pacific, St. Louis, Iron Mountain & South-

ern and Leased Lines, with headquarters at St. Louis.

Mr. Russell Sage has retired from the Presidency of the Iowa
Central, and is succeeded by Mr. Horace J. Morse, of New York.

Mr. Morse has been connected with the road for many years.

Mr. D. A. Fell, Sr., for several years Master Car Builder for

the Lehigh & Susquehanna Division of the Central Railroad of

New Jersey, died suddenly at his home in Wilkes-Birre, Fa.,

Aug. 27, at the age of 80.

Mr. Mason Rickett, formerly Assistant Mechanical Engineer of

the Cleveland, Cincinnati, Chicago & St. Louis, has been ap-

pointed Master Mechanic of that road at Delaware, O., effective

Sept. 1. to succeed Mr. J. A. Keegan.

Mr. David Patterson has been appointed Ma=ter Mechanic of the

Southern Division of the Kansas City, Pittsburgh & Gulf, with

headquarters at Shreveport, La. His jurisdiction will extend
from Mena, Ark., to Port Arthur, Tex.

Mr. C. L. Mayne has been appointed General Superintendent of

the Fitchburg, with h>adquartars in Boston, Mass., to succeed

W. D. Evving, resigned. Mr. Mayne was appointed As-istant

Superintendent of the road several months ago.

Mr. E. W. Haves has resigned as Superintendent of Motive
Power of Machinery of the Fort Wortfj & Denver City at Fort

Worth, Tex., and is succeeded by Mr. George K. Jackson, for-

merly Foreman of the shops at Wichita Falls, Tex.

Mr. Nat C. Dean, formerly with the Crane Company of Chi-

cago, has been appointed West-rn Representative of the Fox
Pressed Steel Equipment Company and the Carbon Steel Com-
pany, and will have offices at 1413 Fisher Building, Chicago,

Mr. Fred M^rtsheimer has ace >pte 1 the po-ition of Superin-

tendent of Motive Power of the KinsasCity, Pittsburg & Gulf,

with heidquarcers at KinsasCity, Mr. .lis. R >l> •! ts. G meral

Foreman of the Union Pacific shops at Armstrong. Kan., suc-

ceeds him.

Mr. Peter H Sehreiber, Master Mechanic of the Chattanooga
division of the Cincinnati, New Orleans & Texas Pacific, died at

Chattanooga, Tenn.. Sept. 9, from a stroke of apoplexy. He was
born at Whitehall, Pa., July 24, 1S51, and had been in railway

service since 1869.

Mr. C F. Quincy, of the Q & C Company. Chicago, has been

elected one of the Directors of the Iowa Central and also has been

appointed Honorary Commissioner, for the State of Illinois, to

the Trans-Mississippi and International Exposition to be held at

Omaha, Neb., in 1898.

Mr. A. S. Cheever has resigned as Chief Engineer of the Fitch-

burg Railroad to engage in orher business at Cleveland, O. He
has been with the road for 17 years and has been Chief Engineer

since November, 1890. Mr. F. O. Melcher. formerly Assistant

Engineer, has succeeded him.

Benjamin Brewster, First Vice-President of the Chicago, Rock
Island & Pacific, diedat his summer residence at Oasenovia,

N. Y., Sept. 4, at the age of 69 vears. For a number of years he
was President of the Keokuk & Des Moines, which is leased to the

Cnicago, Rock Island & Pacific.

The Hon. Thomas Rees Morgan, machinist, inventor and

manufacturer, died suddenly of heart failure at his residence on
Monday, Sept. 6. Mr. Morgen was born in Pennyd irrau, Mer-
thyr Tydvil, Glamorganshire, Wales, March 31, 1834. At the

time of his death he was President and principal owner of the

Morgan Engineering Company, Alliance, O., and was a leading

manufacturer.

It gives us pleasure to note that Mr. W. H. Elliott, S'gnal En-

gineer of the Chicago, Milwaukee & St. Paul, who has heretofore

reported to the Mechanical Engineer of that road, now reports

direct to the General Superintendent. This constitutes a substan-

tial, encouraging recognition of the importance of signaling, and,

while Mr. Elliott's duties are unchanged, it must necessarily

prove advantageous to transact the business of the signal depart-

ment as directly with the general officers as possible.

Books Received.

Tenth Annual Report of the Board of Mediation and Arbitra-

tion of the State of New York, 1897.

Poor's Mantj\l of Railroads. 1897. Thirtieth annual num-
ber. H. V. & H. W. Poor, New York.

Modern Locomotives. Illustrations, Specifications and Details

of Typical American and European Steam and Electric Locomo-
tives, 1897. Puhli-hed hy the Railroad Gazette, 32 Park Place,

New York. Tbis boote will be reviewed next month.

Universal Directory of Railway Officials, 1897. The Directory

Publishing Company, 8 Catherine street, Strand, London.

Some Fundamental Propositions Relating to the Design
of Frameworks. By Frank H. Cilley, S. B. R-orinted from the
Technology Quarterly. Vol. X., No. 2. June, 1897.

New Publications.

Maximum Stresses in Framed Bridges. By William Cain,
Member Am. Soc. C. E., Pr<.frssor of Mathematics in the Univer-
sity of North Carolina. Van Nostr-<nd's Science Series No. 38.

Pp. 182; cloth. New York: D. Van Nostrand Company, 1837.

The first edition of this work was published in Van Nostrand's

Magazine, in 1878, and had to do cbit fly with the comparison of the

weights of bridges and their most economical depths. These sub-

jects have now been practically solved by bridge engineers, with

the result of replacing many types that were formerly quite com-
mon with other forms that grew out of the older ones. The book
in hand discusses the stresses in those types most used at present,

both as to uniform and wheel 1 ads. It is to be considered as

euber an independent short treatise or as an introduction to the

larger treatises. The subject matter is arranged for the benefit of



362 AMERICAN ENGINEER, CAR BUILDER

students and is given in considerable detail. The explanations are

accompanied by examples specially designed to bring out the ideas

involved. The principal types of bridges treated are the Pratt and

Howe trusses for through bridges and for deck spans, the Whipple

and the lattice trusses and the Warren girder. An appendix pre-

sent^ the subject: Most economical height of trusses having par-

allel chords.

Railway Track and Track Work. By E. E. Bussell Tratman,
A M. Am. Soc. C. E.. Associate Editor of Engineering Ni ws. 100

pages, over 200 illustrations; bound in red buckram. The Engin-

eering News Publishing Company. New York, 1897. Price $3.

This work has been a loug time in preparation, and those who

have been watching for its appearance will not be disappointed. It

deals with the materials aud standards of track construction and

maintenance, and Alls a long-felt want because there is no other

modern book treating so fully of these subjects. While the require-

ments of engineers and roadmasters are given first consideration,

the book will be very valuable fco operating officers. Roadbed con-

struction is treated in detail, and a great deal of attention is given

to track material, rails, ties, rail joints, switches, frogs, fences, cat-

tle guards and track tools. A number of subjects allied more or

less closely to the subject of tracks have been considered, such, for

instance, as bridge floors, coal and water stations, turntables, sec-

tion houses and track signs. All of the foregoing subjects consti-

tute Part I., and Part IL is devcted to tracK work, the chief divis-

ions of the subject being as follows : Organization of the mainte-

nance of way department, track laying and ballasting, drainage

and ditching, track work for maintenance of gage, grades and

curves, inspection and premium systems, switch, bridge and tele-

graph work, handling and clearing snow, wrecking, records and re-

ports. There are also chapters discussing the relation of the track

10 the traffic which it carries, the protection of grade crossings and

the design of yards. It will be seen that the book is comprehen-

sive, and in fact it is a little too much so in some particulars. For

example, the subject of railroad crossing protection by interlock

ing is a broad one of itself and is not to be properly handled by

anyone in a few pages. A paragraph would have sufficed to show

the relations between the track department and the maintenance

of signals. The selection of the Gibbs system of protecting a cross-

ing of a steam and a street, railroad as an example of crossing pro-

tection appears strange, inasmuch as a less general application of

interlocking principles could hardly be found. The subject of the

construction of coal chutes, like that of interlocking, is interesting,

and both add to the interest of the work, but the appropriateness

of inc'uding these in a work on track is questionable. The

only other criticism offered here is in the treatment

of special devices. The author has selected several ex-

amples of a line of specialties with the effect of giving

endorsement to only those shown. This method and the giving of

names and addresses of manufacturers attracts attention to specific

devices instead of to general principles for which such abook should

and will be consulted. The book is so good and carries

out its plan so well that these criticisms appear

exceedingly small, yet they seem to be called for.

The author is eutirely at home when he is dealing

with track and track methods, and in this particular the

book seems to be destined to be a classic. He is an engineer writ-

ing for engineers, and he writes well. He is not dogmatic in regard

to debated questions of practice, and he has evidently tried to make
the value of the book as permanent as possihle. With the slight

exceptions noted he has succeeded admirably. It is not too much
to say that no officer of a railroad having to do wilh track

work in any of its branches can be up to date without this book.

It is well indexed, well printed and bound and the illustrations are

better than we have ever seen in a work of this character. They
are uniformly excellent and are all that can be 'desired. While
they are not large, they are perfectly clear aud distinct, especially

as to the dimensioning of working drawings. Two valuable tahles

of standard tracks on 53 railroads of the United States in the form

of appendices complete the book.

The Engineer's Sketch Book of Mechanical Movi mi.\ i-. De-
vices, Appliances, Contrivances and Details Employed in
the Design and Construction ok Machinery for Every' Pur-
pose. By Thomas Walter Barber. Engineer. Third edition con-
siderably enlarged. With 2.603 illustrations, descriptive notes
and memoranda. London : E. & F. N. Spon. New York : Spon
i: Chamberlain, 12 Cortlaudt street. 1897. Price, > I

That this book has already been through two editions speaks for

its value to those for whose use it was prepared. The author has

put his experience of 25 years in the preparation of sketches and
notes concerning mechanical movements and details of machinede-

sign into an exceedingly convenient form for the use of draftsmen

to whom a mere suggestion of the way to reach a certain result is

sufficient. In de-igning machinery the draftsman must rely chiefly

upon his memory for ways of reaching certain results which he is

seeking, and he is likely to run in ruts and not employ devices with

which he has not personally come into contact. The author says, in

the preface, that it is presented "in the hope that it will be found of

service to others who are engaged in the head-splitting, exhausting

work of scheming and devising machinery than which I can con-

ceive of no head work more wearing and anxious." The book gives

simple sketches on every right-hand page and a mere line or two of

description on the opposite page, the sketches and descriptions

being given corresponding numbers. "A sketch," the author sajs,

"properly executed is to a practical man worth a folio of descrip

tion. and it is to such that these pages are addressed." Xo attempt

is made to give strength or dimensions. The additions are in the

latter part of the book and constitute Part II., references being

given to the sketches in Part I. We are glad to have the book in

our library, aud also to recommend it to draftsmen. To illustrate

its use: Suppose a man to be designing a crane of some kind, he

would find it exceedingly convenient to turn to this book and find

forty-three outline sketches of cranes of various types, locomotive,

floating and stationary, and it is likely that he would receive a sug-

gestion or two from them. The list of sketches is weak in places,

but taken as a whole it is a very valuable book for its special pur-

pose. In these days of good engravings it is too bad that the cuts

were not better executed.

Proceedings of the Master Car Builders' Association, Vol.

31. John W. Cloud, Secretary, Chicago. Price, $ 1.50.

There is little to be said about this volume that has not already

been said about previous volumes of the proceedings. It is from

the press of the Henry O. Shepard Company, and is well printed,

well illustrated and well bound. The subjects of the discussions

have been brought to the attention of our readers through the re-

ports of the convention at Old Point Comfort last June, and the

prompt appearance of the official proceedings will please many
people. Mr. Cloud and his assistants should be credited with more

rapid work in getting out the proceedings of the Master Mechanics'

and the Master Car Builders' Associations than is performed by the

secretary of any other technical organization.

Practical Hints for Light Railways at Home and Abroad.
By F. R. Johnson, M. Inst. C. E., F. R G. S., Late Executive En-
gineer Assam Bengal Railway. 31 pp., illustrated. London:
E. & F. X. Spon. New York: Spon & Chamberlain, 12 Cort-

laudt street. Price, $ LOO.

This work is what its title indicates, a collection of hints for the

construction and operation of light railways. The author is ex-

perienced in Indian railroad building and operation, and uses

positive terms in regard to his suggestions. He advocates a gage

of 2 feet or 2 feet 6 inches, and speeds of from 8 to 12 miles per

hour as having the best chances of success, and does not appear to

appreciate any advantage to be gained from using the gage,

which is standard in the country in which the light railroads are

built. Mr. Johnson prefers curves of 198, 330 and 660 feet radius,

aud ballast from 5 feet wide by 9 inches deep to 6 feet wide and

1 toot deep. The rails recommended are 35 pounds per yard

and the wheel loads from 2% to 3 tons per wheel. The subjects of

rolling stock, trading and transshipment facilities, station equip-

ment, cost and working complete the hints, aud an appendix con-

tains a resolution of the government of India regarding concessions

for feeder railroads.

Trade Catalogues.

[In 1891 the Master Car-Builders' Association, for convenience in the

filing and preservation of pamphlets, catalogues, specifications, etc.,

adopted a number of standard sizes. Tbese are given here in order lhat

the size of the publications of this kind, which are noticed under this

head, may be compared wilh the standards, and it may be known whether
they conform thereto.

It seems verv desirable that all trade catalogues published should con
form to the standard sizes adopted by the Master Car-Builders' Association,

and therefore in noticing catalogues hereafter it will be stated in brackets

whether they are or are not of one of the standard sizes.)

Portable Railway Material.—An eight-page pamphlet has

been received from Arthur Koppel, manufacturer of portable rail-

wav material. It contains an illustrated description of Mr. Kop-

pel's patented electric railway equipment. This system employs a

portable track made in sections, to which the overhead trolley sup

ports are secured at the proper intervals. The system was designed

with a view of cheapness and adaptability to the field of light rail-

ways. The system includes an electric motor car, costing consider-

ably less than a steam locomotive that is capable of hauling the
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same load, and the electric motor car weighs less and will run satis-

factorily on lighter rails. The pamphlet is interesting and shows
the whole system, including the method of erecting the trolley

wire. Mr. Koppel's address is 80 Broad street, New York.
The International Correspondence Schools, of Scranton, Pa.,

have sent us two pamphlets, one containing 1.000 testimonials from
students, and the other containing information concerning the

schools and the system of study. The testimonials are conven-
iently arranged alphabetically under the city in which the student
sending the testimonial lives, whereby a prospective student may
easily ascertain whether there are any of these in his vicinity. The
other pamphlet contains a description of the courses of instruction,

a list of the instructors, a history of the schools and a full descrip-

tion of the methods employed, which are admirably adapted to the

requirements of those who for want of time and means are unable
to attend the regular technical schools. The requirements of

admission, rules for enrolling, prices of scholarships and other

expenses are included. A second part is devoted to the details of

the courses of study, and anyone who is not informed as to the

work of these unique schools should take the trouble to look

them up.

The Newburgh Ice Machine and Engine Company, New-
burgh, N. Y:, has just issued a neat little catalogue of 61 pages,

containing descriptions of Penney's arunoaia ice machines, the

new Pictet-oxide system, Wbitehill-Corliss engines and steam
power plants. This concern is managed by men who have long

been identified with the ice machine and engiue building interests,

and are experts in their specialties. The pamphlet records the ex-

perience of the officers of the company, describes the practice and
theory of the mechanical ice machine, and illustrates and describes

the machinery furnished by this company. It also presents some
remarks upon Corliss engines, and contains a number of engrav-

ings of different types of engines taken from photographs repre-

senting the latest and best practice. A large catalogue containing

more complete information and giving the names of users of the

engines will be sent upon application.

The Detroit Lubricator Company, of Detroit, Mich., has- just

issued a new standard size 43 page pamphlet illustrating and de-

scribing sight feed lubricators, plain lubricators, brass and glass

oilers, oil injectors, low-water indicators, globe and radiator

valves and other devices of similar character. The lubricating de-

vices are made chiefly for use on stationary and hoisting engines,

steam pumps, gas engines, air compressors and in fact all kinds of

engines. Those for locomotives are not illustrated in this catalogue.

The necessity for giving careful attention to lubrication of valves of

engines is pointedly shown by a quotation, with indicator diagrams
taken from Mr. E. M. Herr's remarks before the "Western Railway
Club in January of this year. This will interest all steam users, and
it will probably astonish many who may see it in this catalogue for

the first time. Mr. Herr shows a loss of 206 horse- poweron account
of defective lubrication of a locomotive valve. This catalogue will

be sent to any address upon application.

•' The Detroit & Mackinac Railway, which runs from Bay City

north along the coast of Lake Huron, offers special inducements
this year to all lovers of the rod and gun. The brook trout season

just ended has been the most successful one ever enjoyed in Lower
Michigan. The bass fishing still continues and is of the best. Duck
may be shot in September. Partridge and quail are very plentiful

this year along the line. Deer had a good winter and spring, and
will be in good condition and plentiful from Novembers to 30 in-

clusive, which is the open season this year. The Detroit & Mack-
inac Railway claims to have the best hunting and fishing in Lower
Michigan and has good grounds for the claim." For further par-

ticulars address J. D. Hawks, President, Detroit.

Among the advertising novelties soon to be issued by the B. & O.

is one which is sure to attract a great deal of attention. It is to be

known as "The Book of The Royal Blue," and is to be issued

monthly by Col. D. B. Martin, Manager of Passenger Traffic. It wilj

be magazine size, filled with attractive half-tone illustrations and
reading matter descriptive of the road.

ordered is larger and has both steam and air cylinders com-
pounded.

This reservoir is being built for the purpose of increasing the

storage capacity of the water supply of Js
Tew York City. The dimen-

sions will be about 3,800 feet long and 2,800 feet wide, and the reser-

voir will be excavated to a depth of 33 feet 6 inches. It will be neces"

sary to excavate 3,165,000 cubic yards of solid rock, an immense un
dertaking.

Almost every mechanical appliance on the work is opera! r.l by

compressed air. The original plant consisted of one Ingersoll-

Sergeant duplex Corliss condensing air compressor, with steam
cylinders 21 and 44 by 48 inches, two air cylinders 34& by 48

inches and capable of producing 540 horse power at the pressure

of 80 pounds at the receiver. Fourteen drills. 14 hoisting engines

and several pump* have been operated by the original plant ex-

clusively by compressed air, and the additional plant will pro-

vide sufficient capacity to permit of doing all the work on that

job by. air power.

Compressed Air on Jerome Park Reservoir Work.

The Ingersoll Sergeant Drill Company has just received an order

from ,T. B. McDonald and Andrew Onderdonk, contractors of the

Jerome Park Reservoir, New York, for a large air compressor
plant, duplicating the plant now in service, except that the plant

Von Borries Four-Cylinder Compound Locomotive.

I Translated for the American Engineer. Par Builder and RAILROAD
Journal from an article by Herr Von Homes in GUsers" Annalen.]

GENERAL DESCRIPTION.

The following description of the working parts of a compound
locomotive having two high and two low pressure cylinders will

make the constiuction of the machiue quite clear.

The locomotive has a high and a low pressure cylinder upon
each side wliili makes the construction and arrangement so

simple that it can be cast in a single piecp. The two pistons, on
either side, drive au inside

and an outside craDk re-

spectively, which are set

nearly but not quite oppo-
site to each other, so that

the pistons are always mov-
ing in practically the oppo-

site directions to each other,

and thus the line of mov-
ing forces of the reciprocat-

ing parts with the weights
of the same are equalized.

The two valves for each
pair of cylinders are driven

by a single valve motion,
and the proper ratio of

steam admission, upon
which an economical use of

the steam depends, is ob-

|
tainpd by having two ar-

I

rangeiuents of valves.
These valves are shown in

Fig. 1, from which it will

be seen that the valve of

ul the high-pressure crank
admits steam from the

inside, while that of the
I low-pressure admits it from
the outside.

In the first arrangement,
as shown in Fig. "-?, the

crank of the low-pressure

piste. u is opposite that of

fig,]. the corresponding high-
pressure crank, wilh a

slight angular advance in the direction of the rotation of the

axle when the locomotive is moving ahead. This angular ad-

vance of the low-pressure crank brings it about that its piston

reaches the end of its stroke a trifle earlier than the high-pressure

piston, and its valve also has a little less outside lap than that

of the high-pressure cylinder. The result of this smaller amount
of lap is that the cut-off of the low-pressure cylinder occurs a
little later in the stroke than that of the high-pressure cylinder.

Figure 3 shows the action of the valves by means of the Zeuner
diagrams. AB is the stroke of the high-pressure and CD that of

the low-pressure piston, set at an angle a with each other, as al-

ready mentioned. With an adjustment of the valve of the high-

pressure cylinder which puts the point of cut off at a, for ex-

ample (that is at half stroke), the valve of the low-pressure cylin-

der will be closed at the point b, with the crank in the position

OC, so that the point of cut off will, in this instance, be equal to

— (which, in the case in hand, will be about 0.7) and will be

greater or later thau the point of cut off of the high-pressure

cylinder by the am. mnt Oe. By a careful selection of the angle a
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the proper anuglar advance to give the suitable cut-off ratio will

be obtained.
For the valve motions shown, the openings of the valves are

very different when the engine is backing, and this difference in-

creases with the increase of the angle a. Hence, this angle should
not be more than from five degrees to six decree*, since even
with this a cut off of 40 per cent, in the hisrh pressure cylinder
will amount to 50 per cent, in the low-pressure thus giviuz an
actual expansion of the steam, before it is exhausted, of from
U to GJ times.

In the second arrangement the cranks are placed directly oppo-
site each other; the steam valve6 of the two cylinders do not

move together, however, but are driven from different points c

and d of the main lever a b of the valve motion, which is of the

Heusinger von Waldegg type. The low-pressure valve-stem is

attached at d, which is nearer to the connection of the radius

bar than is that of the high-pressure valve-stem connection at c.

With the same motion of the link s, the former has a shorter for-

ward motion from the short arm of the lever a d than has the

Fi^. 2.

latter from the long arm a c. The first, having less lap, therefore
autsoff later than the second. This is shown in Fi=r. 5 by means of

c Zeuner diagram. For the same point of cutoff the centers of
the two valve circles lie at thesame distances above and below the
center line, making Oe = O g. since these distances involve the
same motion for each. But horizontally the center n of the low-

pressure valve circle lies about -—= (Fig. 4) nearer the cen-r em a c °
ter () than that of the high-pressure, and as it has less lap the
point of cut off is correspondingly later. The diagram shows

gn
that the ratio of the forward motion

em
0.' a ratio which

would make the point of cut off 0.6 in the low-pressure cylinder
when it is 0.4 in the high-pressure.

The following are the ratios of several points of cut off

High-pressure cylinder 0.3 0.4 0.5 0.7
Low-piessuxe cylinoer 0.5 0.6 0.7 0.7i

which gives the most economical steam distribution that can be
obtained in this way when both running directions are taken
into consideration.

In the pi 'ce ot the Hensinger von Waldeeg valve motion any
other, the Joy for example, which has a main working lever, can
be used, and in the place of pi-ton valves the ordinary flat valves
may be employed. Tne two steam cylinders on each side may
also be ess! in two pieces if desired, and a planed surface be made
between them.

COMPARISON OF THE NEW LOCOMOTIVES WITH THOSE HERETOFORE
BDILT.

The new arrangement described above offers the following ad-
vantages over the ordinary compound locomotives that have, up
to this time, bpen built.

1. In comparison with the two-cylinder compound locomotives
it admits of the use of a larger low-pressure cylinder, a higher
rate of expansion and a better utilization of the steam at high
speeds, as well as a greater tractive power, with the same rate of
of expansion, upon gra es. With two cylinders the piston area
cannot exceed certain moderate dimensions, because the dimen-
sions would be inconvenient and the working parts too large.

We are. therefore, obliged to be content with a steam expansion
from five to six times, while with the four cylinders a rate of ex-
pansion of from six to seven and a half is easily obtained when
the point of cut off in the high-pressure cylinder ranges from 0.3
to 04 of the piston stroke.

The steam pasaages in the low-pressure cylinder can be made
larger relatively to the pisten area, so that the loss of pressure
due to high velocities is diminished and the economical use of the
-team consequently improved.
As the working of the pistons of each pair is in opposite direc-

tions the journals of the main driving axles, as well as the

frames, are freed from a considerable portion of the stresses usu-
ally put upon them, there is less for the side rods to do and fric-

tion and wear are considerably reduced. It is not necessary that
any fore and aft play should be allowed in the axle boxes, pound-
ing is thus lessened, and on account of the reduction in the slip of

the whe Is upon the rail the number of flit snots are reduced—
spots which formerly necessitated frequent turning of the driving
wheels and thus increased the cost of the maintenance of the

locomotive.
Since the opposite motion given to the reciprocating masses

balance each other to a great extent, it is necessary to put but a

very light counterbalance in the driving wheels. The centrifuzal

force of the counterweight acting vertically, which, with the
two outside cylinders, may amount to as much as from 20 to 25

per cent, of the whole weight on the wheels, at high speeds, and
which therefere tends to increase and decrease that weight at

each revolution, this force becomes quite insignificant, so that

the slipping due to it is correspondingly decreased.
This internal balancing ol the forces and masses of the work-

ing parts results iu a very quiet working of the machine and one
that is free from pounding, so that wear is lessened and the mile-

age between two overhaulings of the machine increased. Since
the regular overhauling of the engine is determined by the ne-

ces-ity of turning the tires of the driving wheels and the wear
of the working parts, the cost of maintaining a locomotive is

lowered in proportion to this increase of mileage.

The draft upon the fire is more evenly equalized with the four
blasts for each revolution of the driving wheels than it is with
the two blasts of the two-cylinder compound locomotive. Hence
the coal consumption is somewhat less and the steaming quali-

ties of the boiler improved, especially at high speeds.

2. In comparison with the four-cylinder locomotives of the

Glehu system the arrangement of the parts will be found to be

very much simpler, since there is a saving of two complete sets

of valve motions, and the two cylinders being cast in one pitce

greatly simplifies the work of construction.
Thetendency of the main axle to bend is greater than in the

Glehn svstem. solonga^the working pressure of the outside p'ston

is not taken up bv the side rods, and transferred to a pair ot trailing

wheels. But whpn the locomotive is hard at work and a pair of

trailing wheels are used, which is the case in most instances, the

tendency to bend will not be essentially increased bv the piston

pressure. In any case, however, the tendency is less than in loco-

Fi?. 3. Fig. 5.

motives having two inside cylinders since the tractive power of

those similarly located upon this locomotive is considerably less.

When the great tendency of the driving wheels of lhe6e engines
to twist and pound at high sppeds are taken into consideration,

the difference s must become still less. The use of nickel steel in

these axles has reu J 'red them perfectly safe. In engines with
six wheels coupled the front axle can be driven by the inside cyl-

inders and the second by the outside, and thus a corresponding
distribution of this tendency be obtained.

The working parts of the inside cylinders are as easy of access

as the outside, because the outside cylinders are not in the way
and the cross connections are between the frames. The construc-

tion of the frames is much simpler, which, being on the Ameri-
can plan, can be quickly disconnected from the cylinders.

On account of the i uportant equalization of the opposite forces,

at work upon the cranKS. at the axle bearing and the correspond-

ing steam pressures upon the cylinder heads of the two cylinders,

the main frames and the cylinder fastenings can be correspond-
ingly lighter.

The common steam chest, which serves as an intermediate
receiver, avoids the loss of pressure and heat incident to the com-
mon construction of receiver. Thus the receiver pipe in the

smokebox is dune away with and without any loss, since its

heating surface is so small that it is very inefficient.

The iatio of the point of cut off can be accurately adjusted

to correspond to the relative areas of the two pistons and the

speed of the engine, so that the most economical utilization of the

steam will be obtained for both the forward and the backward
motion by Lhe arrangement of the Heusinger von Waldegg valve

motion, as already described.
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3. In comparison with the Vauclain four-cylinder compound
locomotive as built by the Baldwin L.ic imotive Works, it lias the

advantage of being able to use an earlier point of cut off with less

compression in the high-pressure cylinder, thus yielding a better

utibzition of the steam.
The principal defect in the Vauclain construction lies in the

action of the heavy reciprocating parts moving in a horizontal
line, which at the least calculation must be about twice as heavy
as they would be upon two-cylinder locomotives. If, then, one-
half of this weight is counterbalanced, the excess of weight dm
to the vertical component of the centrifugal force, when the
wheels are making from 240 to 300 revolutions per minute, would
range from 9,900 to 15,500 pounds. As the wheel weights must
be increased and diminished by these forces at each revolution, it

pipes, which is stated to effectually overcome the back pressure

and create a current of sieani in the tallow pipe- toward the cyl-

inders. Thus, as soon as the drop of oil vises through the sight-

feed glass it is carried at once to the wearing p irts. as intended .

When the throttle is closed this extra current of steam is shut

off, which would prevent the accumulation of steam in the cyl-

der.

Fio-, 4.

is evident that a very considerable stress must be put upon the
track. In the design that has been described these forces are re-

duced to an insignificant quantity as the result of the equaliza-
tion that is obtained.
The arguments against the use of crank axles should not enter

into the consideration at all, since by the use of nickel steel they
can be made perfectly safe and of ample strength.
The disadvantages of this engineas compared with the Vauclain

type lie in the increase in the number of parts, involving two
valve seats, two stuffing boxes. t"o valve stems and two valves,
while as an offset to tnis there is less strain upon the axle bear-
ings and frames, as shown in comparison No. 2, and there is an
entire avoidance of the tendency of the piston reds to bend and
thus increase their own frictional resistance.

Four-Cylinder Compound—London and North Western
Railway.

The latest locomotive designed by Mr. F. U". Webb is a four-

cylinder comoound known as the " Black Prince." The four-

cylinder idea for a simple engine was worked out recently on that

road, but the application of the compound principle to that number
of cylinders is new in English practice. The heating surface is

1,400 square feet, and the working pressure is 175 pounds. The
high-pressure cylinders are outside the frames and are both 15

inches in diameter. The low-pressure cylinders are between the

frames, and are 14 1
., inches in diameter, the stroke of all cylinders

being 24 inches. The Joy valve gear is used, the motion being

taken from the connecting rods of the inside cylinders and rocking

shafts are used to work the valves of the high-pressure cylinders,

so that one motion answers foreach pai' of cvlinders. The driving

wheels are 7 feet in diameter and coupled, which is a novelty on the

road. The distance between driving axle centers is 9 feet 8 inches.

The truck wheels are 40 inches in diameter, and the use of a four

wheel truck is to be commended. A curious practice is seen in the

smokestack, which is double.

Lubrication of Locomotive Cylinders.

The fact that the manufacturers of locomotive sight-feed lubri-

cators have been engaged upon the solution of the problem of

getting oil down through the tallow pipes of locomotives while

the throttle valve is open has been referred to in these papes.

Our attention has been dincted to a device brought out recently

by the Detroit Lubricator Company for the purpose mentioned.

The engravings show the principal features of this improve-

ment, known as the Tippett attachment, and in the opinion of

Lubricator ><" duxilliciryJtecimPipe

Ripper's Mean Pressure Indicator for High Speeds.

During a discussiou of the subject of high-speed engines before

the Institution of Mechanical Engineers (England), Prof. W.
Ripper described a device invented by him for indicating such

engines. It is the subject of a descriptive article in 77ie Engi-

neer, from which the following is taken:

The indicator diagram obtained from an engine running at

high rotational speeds is usually a very imperfect record of what
actually takes place in the engine cylinder, even with the best

of indicators of the ordinary type, owing chiefly to the error in-

troduced by the inertia of the moving parts of the indicator.

This error increases as the speed increases, and for torpedo boat.

electric light, and other high-speed purposes, a statement of the

The Tippet Locomotive Lubricator Attachment.

the manufacturers it is the simplest and most effective device for

the purpose so far designed. The manufacturers'attention was

attracted to the communication on this subject on page 306 of the

Septemb r issue, and state that the contingency referred to by

our correspondent could notarise with this attachment in use.

It consists of a pipe leading to the dry pipe within the boiler aud

communicating with the two tallow pipes. As soon as the throt-

tle is opened an extra current of steam is admitted into the tallow

indicated horse-power is accepted as approximate only, and in

many cases the attempt to obtain it is practically abandoned.

For many reasons the abandonment of the indicated horse-

power unit of measurement is much to be regretted, and with a

view to solving the problem of obtaining the mtan effective pres-

sure on the piston at all speeds, however high, the instrument

here described has been devi?ed.

The arrangement will be understood from Figs. 1 and 2. The
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instrument consists of two barrels, in each of which works a

piston valve over ports in the barrels. The barrels are each sur-

rounded by a chamber, to which is connected a pressure gage

for recording the pressure of the steam entering the chamber.

The valves are arranged to

work so that the chamber

surrounding one b-rrel is

connectedcontinuou-ly with

the steam side of the p ston

only, while the chamber sur-

rounding the other barrel
r
£
c

is connected continuou^y

with the exhaust side of the

piston only. The mean pres-

sure in the first chamber is

the mean pressure on the

steam side of the piston

:

and that in the second

chamber is the mean pres-

sure on the exhaust side of

the piston. The pressures id

the respective chambers are

recorded by a piessure gage

attached to each chamber;

the oscillations of the finger

of the gage are reduced to

a minimum by throttling

down the gage cock, as is

now doDe with the gages

on the receivers of com-

pound eogines, and with

vacuum gages.
~ Instead of two separate

gages a single differential

pressure gage may be used,

as shown in Fig. 2. from

which the average piessure difference on the two sides of the

piston may be" read directly. The higher the speed of the engine

the less the angle of the oscillation of the gage punter, and the

less need for throttling the gage cocksin ordpr to read the II. E. P.

The action of the valve is as follows: M V is the- main steam

valve, and E V is the exhaust steam valve. The pipes leading

Fig. 2.

from each end of the engine cylinder are so arranged that each

connects one end of one indicator barrel with the opposite end of

the other barrel, as shown by the arrows. The valves are shown

in mid-position, which is their correct position when the engine

piston is at the end of its stroke. Both valves move together,

and are worked by the same lever.

[ Suppose steam admitted to the top side of a vertical engine

cylinder when the piston is at the top of its stroke, then admis-

sion steam enters the instrument at A and B, and steam from the

exhaust side of the piston enters at C and D. The valves M V and E
V now move downward— see Fig. 1—uncovering their respective

ports and comm nicating the admission steam pressure to the for-

ward pressure gage, FPG, while at B, the port being shut, no steam

from this side of the piston can ii rluence the exhaust pressure

gage. E P G. Meanwhile, the steam from the exhaust &ide of the

engine entered the instrument at C and D. At C the port is

closed, and there is no connection with the forward pressure

gage. FPG, while at D the port is open and direct communica-
tion is made between the exhaust steam and the exhaust pressure

gage, E P G. In both cases the respective ports are open during

the full stroke of the piston. On the return stroke the admission

steam and the exhaust steam again communicate directly with

their respective pressure gageB throughout the whole length of

the stroke.

The piston valves of the indicator are without lap, and they

maybe«oiked by a lever connected with an eccentric set at 90

degrees ahead of engine crank, or by an eejuivalent motion, which

may be easily obtained without an eccentric in an engine having

the main cranks at right angles. The instrument may be made
to run continuously, as there are no working parts to get out of

order ; or it may be made to record a continuous mean pressure

line on a continu >usly rotating drum.

Large vs. Small Locomotive Valves.

Ti.e distribution of steam in locomotive cylinders at high spi eds

is an important subject which has much to do with the t couomi

cal working of the engine, and in the hope of improving the dis-

tribution recent practice has tended toward the use of very large

ports and consequently very large valves. The direct obj' ct of

this practice is to enable the steam to get into and out o' the cyl-

inder with as little hindrance as possible. Steam ports 20 inches

long are quite commonly employed and have not been considered

too long. To even suggest that it is possible to go too far in the

direction of large passages must appear to many to be heretical,

but in the light of some tests recently carried out on the Chicago

& North Western locomotive testing plant it may be safely said

that there is much that is r.ot yet understood with regard to the

action of steam in its passage between the boiler and the cylinder.

These tests were conducted for the purpose of showing the com-

parative values of small and large ports on the proportion of tin?

mean effective pressure to the boiler pressure and the results

are very interesting.

The large Class A 8-wheel passenger engines of this road have

20-inch steam ports (the geueral dimensions of the engine were

given on page 4 of our issue of January, 1890). The valve seats

are false, and a smaller port 16 inches in length was tried on one

of the engines with highly satisfactory results. Several of these

large engines are now running with 16-inch Allen valves in place

of the 20-inch plain valves formerly used, and they are reported

to be doing very much better in actual service than the same

engines did with the 20-inch plain valves. They are also better

than any other engines of their class, and one of them is hauling

train No. 1—the limited—from Chicago to Clinton, la., daily,

and is always on time although the train often consists of 12

cars. No perfectly satisfactory explanation has yet been given

for this fact or for its corroboration in the tests upon the testing

plant, but the subject is presented because of its interest and im-

portance, and we acknowledge the courtesy of Mr. Robert Quayle

for generously supplying the information before he had been able

to satisfy himself as to all its bearings.

The shop tests were made on engine No. 901 and the results show

the relation between the mean effective and boiler pressure at vari-

ous speeds and cut-offs. The teats were run in three series, first with

20-inch plain valves, second with 30-inch Allen valves and third

with 16-inch Allen valves. The Jesuits of the tests are given in

detail in three pairs of diagrams. Vertical rulings indicate the

point of cut-off and the speeds in revolutions per minute are

shown in a curve alongside of which is the curve of mean effec-
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tive pressure in percentage of boiler pressure. From the individ-

ual records the diagram shown in our illustration was pr pared,

the points of cut-off chosen being ii and 8| inches as indicated in

the two portions of the diagram. The three curves and key for

them appear at the bottom of the engraving.

These curves show that under certain conditions of speed and

cut-off the 16-inch Allen valve seems to be superior to a 20-inch

Allen valve. This is a difficult matter to explain, as it appears

paradoxical, but we have the testimony of the experience on the

road to justify the conclusion that the tests are above criticism.

It is not claimed from these tests that a 16-inch Allen valve is

actually better than a 20-inch Allen valve as far as the steam

cannot, therefore, be attributed to the action of clearance. It

seems very probable that the springing of the parts of the valve

gear with the large valves is to blame for some of the difference.

The port openings at short cut-offs are very narrow, and slight

variations in the working of the valve, motion, which are very

small in themselves, would be large in proportion to the total

port opening of the vilve. Professor Goss has demonstrated that

on the •' Schenectady" with comparatively low boiler pressure

the variation of the port opening was 30 per cent, of the average,

which of itself would be great enough to produce an exten-ive

change in the character of the indicator cards, and consequently

iu the mem effective pressure. The effect of insufficient lubri-

cation of valves was very clearly shown by Mr. E. M. Heir in a

paper read before the .Western Railway Club and reproduced on

R£VOLU TVOA/5 /^f7? A//A/ (J T£.

V&tres are designated thus:
20" plain ral^e
20"

' dfl/en ra/ve /6"\rfllen yalre --.

Jfbte•- /n a/l tests length of
port corresponded to length
of yd Ire.

Tests Comparing Laro-e with Small Locomotive Valves.

pressure is concerned, but the road experience and the results on

the testing plant show that the shor er valve is as good as the

longer one. From an inspection of the indicator diagrams it does

not appear that the back pressure is materially affected by the

shortening of the port, and one reason why the 16-inch Allen

valve in general does better than the 20-inch plain valve and as

well as the 20-inch Allen valve may be that the area of the admis-

sion ports to the earlier cut-offs is capable of supplying all of the

steam that can get through the pipes or ports.

Surface condensation might be blamed as the cause of some of

the loss from large ports, and with the large amount of metal

near by to conduct the heat away some may be tempted to dis-

trust large steam pipes and passages. It must be remembered,

however, that the passages in this case were not altered, the

valve and valve seat alone having been changed. The difference

page 86 of the March issue 1896 of this journal. In this connec-
nection it is worth noting that in September of last year Mr.
Herr stated before the same club that he had frequently seen in-

dicator cards in which the mean effective pressure was reduced
one-half through the springing of the valve motion. He said :

" This in my opinion may be the reason why an engine may
sometimes not pull as well as a smaller engine, the larger engine,
if the valves move hard, not getting enough steam into the
cylinders to give enough power to move itself and the train.'"

The experience on the Chicago & North Western will interest

our readers and if others have had simihr experiences we would
be glad to offer them the use of these columns to comment upon
them. If it is once established that a 16-inch Allen valve will give
as large a proportion of mean effective pressure as does a larger
valve, either plain or with the Allen port, the advantage of the
smaller valve in service will be very great as there must be a
material reduction of the valve s?at friction. This will not only
reduce the loss of power but will also reduce the springing of the
valve gear and insure the proper port opening.
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Ilaster Car and Locomotive Painters' Association.

The twenty-eighth annual meeting of the Master Car and Loco-

motive Painters' Association whs held at the Hygeia Hotel, Old

Point Comiort. Va., Sept. 8-10, 1897.

There iva« a large attendance of delegates and all the sessions

of the meeting were well attended. Forty new members were re-

ceived.
After receiving the a Idress of the President, C. E. Copp (B. &

M. R. R.). and the report of the Secretary and Treasurer, R ibert

MeKeon (Erie R. R.), tne reading and discussion of papers was
taken up.

The first report was on "Protective Paints for Metals, Parts of

Carsand ducks." Mr.J.H Pitard i
.
M. & O. R. R.). a member of

the committee, in writing upon this subject, said that there are

noanti-rtist paints: the virtue of the protective coverings rests

entirely with the b.ndmg material, and in which case the oil or

varnisn that is non-porous and forms tne most impervious coat-

ing, in order to thoroughly exclude the moisture and atmosDhere

will prove the most effec lve covtrirg for metal. The question. of

a pigment is a secondary consideration and while the prelerence

is arcurdrd those that are of a low specific gravity and are by

nature not susieptible to atmospheric influences, sume of which

l^ucii, lorin-tai cc asgrapLute.whichdo- snolabsorbineoilor bind-

ing inatena'). while it is uonbtless hetier-for some purposes, such,

for instance, as the finishing ioat. He thought that some pigment,

such as a tuineial paint, that does absorb oil, would be preferable

as a primer, as in that case the drying is greatly facilitated,

which is an essential condition for durability. And yet ones un-

born fact remains, winch science has failed to remove
and that is. that since there are no anti-rust paints, the

rust and mill scale mu>t fir-t he removed before painting,

otherwise the result will i e unsaiisfjctoiy. A m«re brushing of the

surface with wire brushes will not suffice, but every particle of

rust must first be extiacud from tie poles of the metal before

painting, or bad results are sure to loliow. Therefore, with the

aid of the foregoing facts, coupled with praciical experience in

dealing with rust and scale, which constituting tne basis of the

metal-pain'ing problem, he believed tnat good absorbent mineral

pigment mixed with pure boih d oil for a primer, and a non-ab-

sorbent and unchangeable pigment, such as graphite, mixed
with equal parts of taw lms^ed oil and boiled oil, would consti-

tute a protective covering lor metal which, fo* use under such
circumstances that usudly obtain in general practice, would
produce results as satistactory as reasonably could be expected.

In view of the tact that this question had been referred to the

Association fur consineiaiion and repott by the Master Car Build-

eis' Associa ion, * thorough discussion of the papers read ensued.

Mr. Ball (P. R. R.) referred to a severe exposure of samples,

extending over 15 months, the samples used oeing red lead, small

amount of l.tharge and law linsetd oil: another sample, straight

rfd lead and linsi ed oil, without duer; another, red lead and one-

haif lamp black; another, red lead and three-quaiters lamp
black; another, mineiai metallic paint, red oxide of iron; and last

sample, grapnne. calltd Mexicau graphite. All except the fiist

were uiixrd simply with raw linseed oil without any drier.

Alter the exposure the red lead and litharge coating had given

n av in two or three spo s: the red lead was intact aod good for

several years. The mixture of half red le.d and half lamp black

had seveial places scaled off, showing rust. The red had aod
three parts l..mp black was in still worse condition. The oxide of

iron was c mpli lelv gone. The gtaphite was perfect.

Mr. Futz (B. & U. ft. W.) painted last year two samples with
graphite and red lead, and they are now as good as when
painted.
A long discussion was held as to whether the pigment, or the

vehicle with which it is mixed, is the life of the paint, and it was
the almost unanimous conclusion that the vehicle is the life of

the pau.t.
Mr.Gohon. to conclude the discussion, moved that it is the

sense oi this Association that anj first class pigment, mixed with

a fiist-dass qualntv of linseed oil, property applied and cared

for, will answei all purposes for all metallic paiis of Cars or loco-

motives, or struciural iron, which it is proper to paint with an
oil pilot. T. is motiou was unanimously adopted.

The next paper was " What methods of surfacing will give

fairly good results without the use of either saudpaper or lump
pumice stone for passenger cars or locomotive tenders."

In the pap r by J. H.'Kahl t (Erie R. R.) on the next subject,

"Painting Railway Equipment with Compressed Air," he said:

"A gieai deal of fault is found in the working of different ma-
chines, owing to the spiay proouced filling the atmosphere with

light floating mist through the shop wnen working indoors, out

with a properly constiueted device, the paint correctly prepared
and sprayed wuh the proper pressure of air, this trouble is re-

duced to a minimum. For rough repaired freight cars the spray
painting surpasses the b. iisb, as the paint is olown into ail bruises

and roughne-s of surlace without the usual amount of blushing
by the old way. F»r better work, with less material, is the

result. Paint spraying has proved a success in doing freight

cars, by reducing time in shop and cost of brushes; cars can be
got into service quicker thau by the old way with the brush,
which is a gain to tne railroad companies when the cars are in

demand; it also proves an incentive to paint more cars, owing to
the fact of the time out of service is reduced, thereby improving
the appearance of the rolling stock."

The next subject, " Tue Cleaning of Passenger Cars and En-
gines at Term nals," excited much earnest discussion. Mr. Thomas
Byrne (C. & O. R. R.), said " For cleaning our passenger equip-

ment at the Richmond terminal we use a force ot 20 em-
ployees, eight of whom look after the inside and 12 after tne

outside of the cars. They also ic- and water the cars, cleauing
all brass work inside and out, attend to the bedding and all in-

terior fittings of the Pullman sleepers st pping there, and are re-

quired to keep the premises or coach yard clean and present ible

at all times. We clean on an average 24 cars per day. Of these

only four are cleaned daily witn an oil soap which we use; the
others are carefully wiped off with clean cotton waste, and present

Usually a very neat appearance, and then the next day lour of

those that were wiped on a preceding day are cleaned with the oil

soap, and this is contiuued alternately so that at all limes our
equipment is looking fairly well. I have found that the best per-

son to nunage the cleaners and look after the conditicn of the
cars is a good practical painter, one who feels a pride in his busi-

ness, and is capable of managing. Another very imp rtaot ad-

junct in the cleaning of cars at this tei minal is compress, d air,

whicn we use on tne interior of our cars, and fi id it woo-
den ully effective. We also use the oil soap sparingly to

brighten up and renovate the healings and other lnierior

wood work, and wnen carefully done it is a decided im-
provement upon the aucient system of dusting and wiping.
The oil soap which we use is a manufactured article and is ap-

plied with a thoroughly sauna ed piece of cotton waste. The
work t j which n is applied is fairly well rubbed and is immedi-
ately wiped off with a clean piece of oottou waste, care being
taken at all tunes to remove all traces of the soip. If properly
done all staius, accumulations of smoke and other imperfections,
are removed Irom ihe body of the car, leaving it as though it had
just come out of the paint shop. Our engines arid tenders are
treated in the same manner as the passenger equipment, but not
so frequently."

In tne discussion Mr. Byrne 3tated that average cost of clean-

ing each car was $1.20.

Mr. Cohen offered the following:

Resolved— lhat it is the sense of this Association that it would
be economy for all railroads to regularly and thoroughly clean all

its passenger equipment, cars and locomotives, at stated inter-

vals, with some good neutral cleaoer, other ihan soap aud water,
and that this cleaning be put und.r toe immediate supervision

of the master painu r ot the road. Unanimously adopted.
In ihe piper on the ' Best Method ot Painting a Cauvas Ro if,"

Mr. H. L. Libby (West End Ry , Boston), said in part: ' It is

claimed by many tnat linseed oil has a tendency to rot the canvas,
and that it should be well siz d before the oil is applied. Possibly

this is so, but it has been my practice to have the canvas sei in a

thick bedding composed of two-thuds lead to one-third whiting,

thus forming a cement which unites the canvas so closely to ihe

root boards as t j become part of the same. We then prime the

outside ot top wuh an oil and lead primer. Thus we have the

lead before it and lead behind it. and any decav that may take
place, so tar as the cauvas is concerned, can do but little harm.
After allowing the canvas to set as long as possible and priming
to harden we continue with the lead aud oil."

Among the other papers preseuied were the following: "The
Repainting of Damaged Foreign Freight Cars." "How Can the
Elementary Rate-Fixing be Best Attained lor Use in Establish-

ing Piecework Prices in the Railway Paint Shop?" "The Rail-

way Paint Shop of Modern Times." "Is it Advisable to Ruo to a
Dead Finish tue Interior of Passenger Cats?" "What is the

Extra Cesi?" "The Relations lhat Should Exist Ketween the
Master Painter and His Superior." In audition to the forego-

ing there were a number of topical questions of a practical

nature.
Tne following are the newly-elected officers: President, Charles

E. Copp (B. & M. R. R.); First Vice-Piesident, H. G. McMasters
(111. Cent.); Second Vice-President, J. T. McCracken (Jackson &
S.iarp Co.): Secretary and Treasurer, Rooert MeKeon (trie

R. R.). Tne vote for the next mteung place was: bt. Paul, 41;

Mamreal, 40.

Tne following supply houses were represented at the meeting :

Moses Bigeiow & Company, Newark, N. J.; Berry Brothers, Bal-

timore; Chicago Varmsu Compauv , Chicago; Cuandler & Com-
pany, i\e v York; Chilton Manufacturing Company, New York:
Detroit White Lead \\ orks. Detroit; F, W. Devoe & C. T. Rey-
nolds Company, New York: William Harland & S .n, New York;
Hildreih Varnish Company. New Yoik; N. Z. Graves & Com-
pany, Philadelphia; J. L. McClosbey & Company, Philadelphia:

Muiphy Var.iisn Company, Newark; Patterson-Sergeant Com-
pany, Cleviland; Tlneshei & Company, Dayton; Y

T
alentine &

Company, New York; Robert Ingham Claik & Company, New
York; Valentine & Company, New York.
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The Bundy Return Steam Trap.

Last month we presented an illustrated description of the Bundy
gravity pump, as manufactured by the A. A. Grimog Iron Co.,

156 Center street, New York. The return steam trap, which is

illustrated herewith, which is manufactured by this firm,

practically fulfills the duties of a pump and is more con-

venient for use under certain conditions than a pump. When
a feed-water heater is used, which is connected with the

city mains, the water from the heater may be passed into the

Bundy return trap and then into the boiler. When the trap is

used in this way it is necessary to employ a heater in order to

heat the water so as to be handled by the trap. If it is at a tem-

perature of 100 degrees or over the trap will put it into the boiler

without difficulty, and the combination of an exhaust steam feed-

water heater and a trap of this liind is a very economical one. In

addition to the boiler feeding the trap will return the condensa-

tion water from drying coils or steam separators.

This trap depends on the weight of water for its operation.

The watpr accumulates in the pear-shaped bowl, shown in the

engraving, and when this is rilled it settles in the frame and

Am
%

The Bundv Return Steam Trap,

opens the steam valve to admit boiler steam to the trap. This

closes the check valve through which the water came to the trap

and equalizes the steam pressure on the trap and the boiler,

whereupon the water passes into the boiler by gravity. After the

discharge of the water the lightened bowl rises in the frame,

closes the steam valve and opens the air valve, so that the water

will again fill the bowl. The trap is open to the atmosphere

while filling, which hastens the operation. The discharge of

water into the boiler is from three to fifteen gallons per opera-

tion, and it is said to be as positive in its action as a pump and no

expense is required for steam to operate it, beyond the amount

necessary to fill the bowl of the trap, and this is condensed when
the water flows into the trap, so that there is little loss of heat in

its operation.

The manufacturers express wonder that a great many people

do not appreciate the amount of saving that may be effected by

the use of these devices. From reports received from persons

using them it is clear that the subject is worthy of investigation

by steam users. These manufacturers also furnish tank traps,

which may be used for discharging water into a tank or sewer.

The simplicity of construction of the Bundy trap is one of its best

features. It is entirely tree from ball floats and other mechanical

complications.

Test of Riveted Joints.

as actual test of the joint and a determination of the ultimate

breaking strain. The results of snme recent tests at the Water-

town Arsenal, made for Edward Kendall & Sons, are therefore of

interest.

The tests were all made on steel plate nominally ',,' inch thick,

and all the rivets used were % inch diameter, with [% inch drilled

holes. The ordinary double-riveted joint 13.5 inches wide, with

rivets pitched 3% inches apart, broke when the strain was 47 per

cent, of the tensile strength of the solid plate. A butt joint with

double covering plates, one 10 5
s inches wide and oue 5Y inches

wide, with the two rows of through rivets pitched 3? s
' inches, and

the outer rows twice this distance, gave an efficiency of 57 per cent.

This joint was 27 inches wide. A similar butt joint with the lower

covering plate \o)i inches wide, and containing four rows of rivets,

the two rows of through rivets being spaced 2 J
.< inches apart,

showed an efficiency of 78 per cent., the plate containing the joint

in this case being 20 inches wide. The lengthening of the covering

plates and introduction of two more rows af through rivets in-

creased the efficiency only 6 per cent.

In another series of tests made with the ordinary form of triple-

riveted butt joints, having one covering plate 10 incnes wide and one

15.5 inches wide, the joint broke with a strain of 80 per cent, of the

strength of the solid plate when the rivet3 were pitched 3% inches,

and with a strain of 83 per cent, when the pitch was 2 l
.

/
, inches.

When the lower strap was lengthened to 22 inches to receive two

extra rows of rivets, and the joint was tested at a temperature of

410 deg. Fahr., the efficiency was 90 per cent, on one trial and 85 per

cent, on another. The rivets were pitched in these cases 2}4 inches.

When the same arrangement was tried with a pitch of Z% inches.

the efficiency dropped to 82.5 per cent.

These trials show that the finer pitch secures the stronger joint,

and that, in either case, the triple riveted butt joint, having double

covering plates, can be made to give an efficiency of 80 to S5 per

cent.

—

Engineering Record.

Locomotive Operation.*

The strength of riveted joints is a thing which is usually calcu-

lated, and the maximum 9traln which a boiler shell will stand is

based upon the result of such calculation, according as the joint is of

one form or another. Nothing of the kind is so conclusive, however,

How should a locomotive be operated to secure the most econo-

mical use of steam and fuel, speed and weight of train to be con-

sidered ? In this question exist a great many points, as every act

pertaining to the merits or demerits of the engineman all leads

either to the economical or extravagant use of steam and fuel.

That we may have the many points more clearly in mind, let us

include them all in these three great heads :

First—The skillful manipulation of the different valves and levers

that serve to control this force, that it may be used to its utmost

capacity when necessary, and its power also be tempered when the

conditions so demand.
Second—Skillful tiring.

Third—Edueation of enginemen.

In this subject generally occurs great diversity of opinion between

theoretical and practical enginemen. For instance, from a theo-

retical standpoint, a locomotive, under all conditions, should be

worked at shortest possible cut-off with wide-open throttle, thereby

saving heat and fuel by working the steam to its fullest expansive

force. However, practice has taught the engineer that this rule

does not hold under all conditions ; that it is not always the most

economical method, where speed and weight of train are to be con-

sidered. The fact is apparent to every practical engineman that he

saves a certain amount of heat by manipulating his machine in

conformity with the conditions relative to speed and weight of

train. Regarding the loss of power and heat by working too ex-

pansively, we can say that the loss of power has been greatly ob-

viated by the use of the balance slide valve, but the loss of heat

from condensation, by increasing the ratio of expansion beyond a

certain limit, is enormous, and to overcome this loss is a problem

which seems to fail of solution, except by compound expansion

and skillful manipulation of the throttle and reverse lever. It is

plain that any imperative rule tending to interfere wirhthe engine-

man in regard to working his engine under all conditions would

be expensive and injurious to the service.

If the time is fast the throttle should be opened wide when start-

ing, but if the time is sufficient to warrant, the speed should be

regulated with reverse lever, and be hooked up in accordance with

speed and weight of train. At this point the engineer cannot be

governed by any fixed rule, but should exercise bis judgment, and

not cut the lever back so far that , to use an engioeman's term,

» From a committee report, presented to the Traveling Engineers' Asso.

elation.
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"The engine will work against herself." "Working against

herself" occurs when the engine ceases to maintain her

speed in proportion to length of cut-off and throttle,

thereby causing back pressure produced by condensation
and re-evaporation. This, according to the old rule, is where
working expansively is working expensively. Care should be taken
not to force the engine into speed faster than necessary to make
schedule time, by giving due consideration to schedule, and by
making the speed as uniform as possible, avoiding an unnecessary
increase of speed for the purpose of making up time before it is lost.

For the well-known fact that speed increases expense is very per-

ceptible on the coal record and comparison sheet when the expense
is caus d unnecessarily by bad judgment.
As the boiler is the great reservoir, the carrying of water depends

greatly on its construction. The style of boiler that has the greatest
capacity and will carry water highest when the engine is working
at its fullest capacity is, from an economical standpoint, the most
advantageous. Why? The larger the body of water being carried

the less sensitive pressure will be the feed water and the greater
advantage may be taken by the engineer to favor the fireman in

cases of emergency. Your committee would here state that these
emergency cases are of frequent occurrence to the sagacious engineer,
for no matter how skillful the fireman may be, he often spoils his
Qr-i for a short period by applying coal too heavily in some part of

the firebox. When this occurs the engineer, by having a large
body of water, may close the in jector for a few seconds, aliowing the
fireman to recover from the demoralizing effect, and thus regain
his confidence, when otherwise he would become excited and con-
tinue to get his fire in a worse condition. The boiler being the
storehouse for heat, the engineer should take advantage of every
opportunity to store the heat therein, instead of allowing it to es-

cape to the atmosphere through the safety valve. How often a
fireman has been heard to remark that he could keep plenty of
steam for some particular engineer, while on the same engine with
some other engineer he found it difficult to make steam enough to
get over the road. Where sue 1

) cases as this exist it is the opinion
of your committee that they are due to the carelessness or incom
petencv of the engineer. The first-mentioned engineer, by taking
advantage of the opportunity to keep the boiler full of water when
standing on the siding or at stations, stores away thousands of
units of heat that he may draw from by leaving the injector closed
at the start, when the engine is laboring into speed, thereby giving
the fire a chance to recover from the effect of closed dampers
during the stop. The careless, or second-mentioned engineer,
pays no attention to the water when the engine is stand-
•ng or switching, except to keep enough in the boiler to insure
safety, and when ready to start pulls out with water so low that
it is necessary to immediately turn the injector on full in order to
keep the water within a safe limit. The fireman, noting this, wil)
at once commence to crowd his fire in order to counteract the great
drain on the boiler, and the results are the boiler loses
pressure from the effect of a heavy fresh fire, and in almost
every instance the fire is spoiled. When the next stop is

made, and should it be for any length of time, the fireman*
not wishing to be caught aga'n with a low fire, will keep
it burning "furiously, resulting in a wasteful loss of fuel. The en-
gineer should ever bear in mind that upon good pumping depends
a great deal more than simply carrying enough water to prevent
the burning of the crown sheet.

As a factor of economy the fireman stands equal, if not para-
mount, among all men in railroad service. It has been said that
through his carelessness may occur an enormous loss, while
through his judicious handling of the scoop dividends may be paid.
To tell a fireman how and when to put the coal into the firebox in

order to secure the most perfect combustion would be as impos-
sible as to teach bim how to swim by simply telling him how to do
it. The art of firing mint be acquired by practice and careful
study. However, he should bs instructed to guard against the
many errors into which firemen are liable to fall.

As evprything pertaining to the economical management of the
locomotive depends on the training of the engineman, the effort
should be equally as great in their developments as that used in

bringing the locomotive up to its high grade of efficiency, Since
the construction of the first locomotive, the most strenuous efforts

have been made to bring it to the highest state of perfection. As
to the results that have been attained the modern locomotive will

demonstrate. Only withiu recent years has any attention been
given to the development of tie miods of the enginemen to bring
them up to a standard corresponding to the engines they operate.
Though the man operating the locomotive may be deficient in tech-

nology, though he may not have had the advantage of an academic
course of training, he will, quoting the words of one of our officials

who has generously taken an interest in the training and better-

ment of his men, "naturally turn toward knowledge, as a plant

would incline toward the light." The engineman should be given
every opportunity and encouragement to study the many aood
books and periodicals concerning his own work, and other line<.

which will serve to broaden and expand his mind, thus making
him economical, safe and efficient. In the training of the en-

gineman, care should be taken that his labor be not so

arduous as to affect his power of conception, for after a man's
mucular powers have been overtaxed and exhausted, he will

be incapacitated for any brain work necessary to qualify bim a
first-class enginemxn. The human body is only capable of a certain

amount of energy, which can be used either in manual labor or de-

veloping the brain pon er; therefore when this energy is overtaxed
in the performance of manual labor, it detracts from the energy
that should go to brain work. For example, we will takearailroad
president; he may be as strong, physically, as any man. but place

him at braking on a local freight train for 12 hours a day, and at

the end of the first few days you will find him totally exhausted,

but should he continue in this capacity for any length of time the

muscles that had lain dormant for years would develop and become
hardened, so that he would be able to stand the work all right,

while the nerve fibers that furnish the brain power would deterio-

rate from lack of energy in that direction. In a short

time the directors would not feel disposed to go to

him for information in regard to the management of the

road, although they would probably be able to get some good
points in unloading way freight. In the construction of all large

buildings and machinery, the different parts, before being put in,

are given the most rigid inspection, also after the construction is

completed it is again inspected, to guard against structural weak-

ness. This method of inspection your committee believes, from an
economical standpoint, should apply to the selection of material to

operate the locomotives on our railroad systems. In the hiring of

men for firemen young men should be chosen who possess the

natural qualifications requisite to graduate them into a higher de-

gree. As one of our road foreman of engines, who is known for his

broad and liberal views, has expressed it, " In order to handle an

engine successfully it would be necessary to begin at least one gen-

eration before the engineman is born."

Petroleum Steam Engine Fuel.*

BY J. A. F. ASPINALL.

Petroleum as liquid fuel has been used much more largely than
other oils, but gas tar, creosote oil, and green oil from gasworks
have also been found to be very effective. The first experiments in
Russia with petroleum were made in 1874, but it was not until 1883
that liquid fuel was used to any great extent in locomotives. Many
experiments were tried in the direction of using atomizers or pul-
verizers for the purpose of making liquid fuel into the form of a
spray, and among them may be mentioned those of Lentz. Artimeff,
and Brandt. In 1884 a communication as to the use of liquid fuel
for locomotives in Southeast Russia was made by Mr. T. Urquhart
to the Institution of Mechanical Engineers, and that communica-
tion contains very full information as to the way in which the work
was done.
While there is little doubt that there are great advantages in the

use of petroleum refuse for raising steam, either in locomotive or
other boilers, in a country like southeast Russia, where such fuel
can easily be obtained, the difficulty of obtaining it at a reasonable
price in this country has been a barrier to the introduction of
liquid fuel as an article of considerable consumption, although its

great convenience and adaptability render it a very desirable fu»l
if anything can be done in the way of insuring a constant supply at
a moderate price. Roughly speaking, the author has found that
with Lancashire coal at 9s. per ton, liquid fuel ought not to cost
more than Id. per gallon to do equivalent work. In the south of
England, where coal is dearer, the conditions are somewhat more
in favor of oil. The use of oil is in some respects not unlike the use
of gas in a gas stove, as it can be turned off at once when it is not
wanted, and started again at a moment's notice, thus preven'ine
waste. The combustion can be made so perfect as to get rid of all

smoke, and, if proper precautions are taken, no damage whatever
is inflicted upon the firebox plates. These, no doubt, have to he
protected in some instances by a lining of brickwork where the
spray impinges upon one spot constantly, but, on the other hand,
the firebox sides in a locomotive are relieved from the constant ahra
sion of the coal, which tends to wear down the plates between the
stays and thus reduces the life of the firebox.

A liquid fuel system does not necessitate the radical alteration of

a boiler, as in most cases arrangements can bs made: 1st, either to

*A paper read before the Institution of Civil Engineers (England).
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burn coal alone; 2d, coal and oil in such proportions as may be
convenient, and 3d, oil alone.
The theoretical evaporative value of different kinds of oil com-

pared with coal has been as under:

Pennsylvania heavy crude oil.

Caucasian litcht crude oil

heavy " " ....

Petroleum refuse :..

Good English coal

Pounds of
water per

pound of fuel.
21.18

22.79
20.85
20.53
14.61

The methods of applying the oil jet in a locomotive boiler have
been varied a good deal, in some cases the oil being introduced
through the firehole door, and in other cases the jet being inserted
below the foundation rings', so that, as Mr. T. Urquhart pointed
out, he was able, where he burnt nothing but liquid fuel, to close
up the flrehole door altogether, thus obtaining more heating sur-
face in his firebox.
The method adopted by Mr. Holden on the Great Eastern Rail-

way is to put in two special openings through the firebox casing,
into which are entered the oil jets.

The use of liquid fuel has not been confined to locomotives, as so
far back as 1886 the Russian Government tried experiments upon
two steamers built by Butz & Company, St. Petersburg, and fitted
these with a type of furnace invented by Lieutenant Pasbiuin, and
in that case it was stated that the petroleum evaporated 2Ji times
as much water as the coal which they had at their disposal. Messrs.
William Doxford & Sons, of Sunderland, also experimented with a
torpedo boat fitted with a petroleum fuel arrangement, and there
are numerous instances of recent applications. Where boilers are
hand fired, or in the case of vessels in a heavy sea, it is found that
the amount of labor involved can be materially reduced by the use
of liquid as compared with solid fuel, and taking into account the
higher evaporative efficiency of oil, there maybe occasions upon
which, where oil is available as fuel, a smaller boiler may be intro-
duced with advantage, thus saving weight in vessels of the torpedo
boat class. There have been instances in which oil has been used
in electric light stations where sudden demands, due to fog and
other causes, have made it difficult for the existing boiler plant to
produce steam rapidly enough during the period of maximum out-
put, whereas the existence of an auxiliary oil-burning plant has
enabled the boilers to get through the short period of hard work
without the slightest difficulty.
The most conspicuous application of oil burning in this country

is that on the Great Eastern Railway, as perfected by Mr. James
Holden. For such particulars as are given of work done upon that
railway the author is indebted to Mr. Holden. There are on the
Great Eastern Railway 37 locomotives, 13 stationary boilers, and
four furnaces fitted with liquid fuel firing at present. In the case of
the locomotives, the oil fuel is carried in two cylindrical tanks
placed on the tender, leaving the central space perfectly free to
hold coal as before. Suitable provision is made for warming the
oil in these tanks in the winter. From these tanks the oil is carried
by pipes to the engine foot-plate, where, after passing through the
necessary valves, it is sprayed into the firebox by the injectors.
An ingenious addition to this form of injector has a pipe at the

end through which heated air, heated by the waste heat in the
smokebox, can be drawn through the injector, which it enters at a
temperature of 300 degrees Fahr., combining with the oil as it

enters the firebox. Another use which is made of this induced
current where a locomotive happens to be fitted with the auto-
matic vacuum brake is to couple the injector up with the brake
pipes and make the fuel injector act as an injector for maintaining
the vacuum throughout the train. Where this is done, of course,
the advantage of the heated air going into the firebox is not
obtained. Should oil fuel be used alone, it is onlv necessary to
cover the firebars with a thin coating of broken firebrick so as to
prevent the inrush of too much cold air.

The consumption of fuel for doing corresponding work is stated
to be on the Great Eastern Railway as follows:

Pounds
per mile.

When using coal only 35.4

- and oil combined !£?,
al '"

\Oil. lO.i

oil only
22 3
16.5

Once the use of oil is arranged for in considerable quantities it

becomes an easier matter to supply the locomotives with their fuel
than in the case of coal, as the oil can be allowed to run out of suit-
able tanks with great facility into the reservoirs provided upon the
tender. The tuel employed on the Great Eastern Railway until
recently consisted of Russian astatki, or petro'eum refuse, having
a specific gravity of 0.906 and an ignition temperature of 336 degrees
Fahr., but the quantity imported to this country is not sufficient at
present to make it readily obtainable. At present green oil is being
used, and this is obtained from gas works, and has a specific gravity
of 1.1 and a flash point of about 220 degrees Fahr.
The author has fitted several Lancashire & Yorkshire Railway

Company's locomotives with oil-burning apparatus for use on the
Liverpool Dock lines, the main object in this case being, not to
economize in fuel, but to get rid of fire risk, on account of the
emission of sparks, and also to avoid the production of smoke,
which would have been most objectionable in passing some of the
Liverpool streets. In this case Holden's injector was used, and
the author has reason to believe that this course has been followed
by the other railway companies who make use of the Liverpool
Dock lines. In the case of the Liverpool engines, creosote oil has
been largely used as being the cheapest fuel available, but gae tar
has been found to give very good results.

The use of liquid fuel for the production of steam cannot be said
to be in any way in the experimental stage so far as mechanical
appliances are concerned; in fact, it may be called an ideal method
of raising steam, the only difficulty arising being that of the ques-
tion of supplying fuel at a reasonable price, a difficulty not easily
surmounted in a country so far removed from the oil fields.

1 Third Rail " Insulation.

A correspondent sends us the following with regard to the leak -

age from the " third rail " of a surface road application of electric

traction:

When the N. Y., N. H. & H. R. R. first took up the third rail con-

ductor system to replace the overhead trolley, the electrician in

charge consulted a large number of electricians with varying results;

most of these experts said there would be an enormous waste of

current by radiation and conduction from the third rail, which has

a voltage of 600. The system was tried, however, and actual tests

gave the following results:

The line consisted of seven miles of third rail conductor, a return

through the T-head service rails, two miles of copper cable from the

power house to the track, with all joints copper bonded. At the

first test trouble was experienced from leakage. The test was made
after a storm, while the ground was wet and conditions very un-

favorable, and a leakage of 2.0 amperes was discovered. It was
afterward found that the truckmen had driven a spike through

the white metal cable covering, and thus destroyed the insulation.

The wires were found melted through, amounting to one-third the

section of the cable. The second test was made on a dry evening

with favorable conditions, and a circuit leakage of 0.5 amperes was
found. The third test was made while the track was flooded with

water for a distance of abuut two miles, though the motor cars con-

tinued their regular trips and no inconvenience was experienced at

the station. A trolley street line took its current from the end of

the third-rail conductor, and continued at its regular speed notwith-

standing the fact that the third-rail was connected with the return

circuit through the service rail by a water bond. The fact is that

the conductors are so large and the resistance so small that there is

no inducement for the current to leave the rail for a poorer con-

ductor.

The Vibration of European Railway Carriages.

A number of tests have been made by the author to investigate

the causes of vibrations of railway carriages while traveling. The

carriages placed under observation were those of the AustroHun-

garian State Railway Company used in express trains of first and

second class, with two axles, and with an average weight of 11.4

and 11,8 tons, and wheel base of 16 feet and 16.7 feet respectively.

The vibrations caused by defects in the permanent way or by

loose coupling, being local disturbances, were not considered, and

the observations were confined to carriages running on a well-kept

road, properly coupled, uninfluenced by neighboring carriages, and

situated in the center of the train.

The vibrations are classed in two divisions, namely:

1. Vibrations, chiefly perpendicular, which produce a quivering

of the flooring and shaking of the partitions.

2. Vibrations in the transverse direction.

The vibrations in the first division are always short and quick, at

the rate of about 300 per minute, become perceptible at a certain

speed, and rapidly increase with the speed, and are not affected by

curves. The vibrations in the second division are irregular, appear-

ing at unequal intervals and with varying force, or they appear as

more or less continuous swingings of the carriage around the per-

pendicular middle axis. They appear mainly on straight portions

of the line, and decrease steadily on curves.

The cause of the vibrations produced under (1) is always the

eccentrical position of the center of gravity of the wheel. Experi-

ments were made, and it was found that if perpendicular suspen-

sion of the springs is employed, the main cause of these vibrations

is avoided, and there is only a slight vibration in the direction of

the journey.

The main cause of the vibrations produced under (2) is to be found

in the usual method of fixing and suspending the springs for two

and three axled carriages. In this method one portion of each

spring is fixed on the axle box, the other portion through the sus-

pension hangings to the carriage frame. The perpendicular thrusts

are Indeed weakened, but the horizonal side workings are very

little weakened in the course of transmission through the springs.

These vibrations are to a great extent overcome by the use of cross-

springs, as in the case of bogie frames. The condition of the car-
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riage in regard to the state of wear of its constituent parts has a
very considerable influence on the vibrations in the second division,

the principal causes being the following :

(a) Defective conditions and tension of the springs. The springs

hould be so flexible that they are able to transmit the sudden
thrusts in long, gentle swingings, and cause a continuous easy
motion of the carriage. The corresponding springs on the same
axle should be perfectly similar, and all the springs of the same
carriage should be built out of the same materials.

(6) Faulty condition and bearing of the spring supports.

(c) The non-existence of a sufficient conical surface on the wheel
tires, always giving rise to pendulum-like vibrations.

(d) Unequally high buffer springs on the same side of a carriage,

and an unequal amount of shrinkage in the buffer box.

(e) Side play of the axle journals, and play of the buffer rods.

It is of great importance to find out the correct time when a car-

riage should be sent into the shops to undergo repair and adjust-

ment, and although this is usually fixed by the mileage run, the

author states that it is not a fair criterion to judge by, and the time
should be fixed by some means of measuring the vibrations.

The author gives a detailed account of a number of experiments
he made with wheels with varying counterweights in varying posi.

tions, and of the method of finding the counterweights necessary
for compensating the eccentrical position of the center of gravity of

the wheels, and states that the vibrations produced under (1) can
be removed by the use of counterweights.—Inst. C. E. Foreign
Abstracts.

Curran's Pipe Tapping Device.

The accompanying illustration shows the construction of a de-

vice for tapping water mains without interfering with the cur-

rent therein or causing leakage during or after the operation.

The engraving shows a side view partly sectioned, a plan and a
portion of a modification of the device.

A represents the water-main, and B the branch nozzle, pro-

vided with a curved flange to fit around the main. Theextremi-

Curran's Pipe Tapping Device.

ties of the flange are connected by bolts to a correspondingly
curved strap, C, on the opposite side of the main, and a water-
tight j >int is formed between the flange and main. D is a stop-
valve attached directly to the nozzle B, or indirectly by means
of a pipe E, as shown in the drawing. In the two principal
views the strap C is dispensed with, and two nozzles are used,
the flanges of which are bolted together, forming a complete cir-

cle around the main .4. Fis a hollow-boring b»r, one end of
which is enlaiged to the size of the proposed aperture in the wall
of the main, and seriated or toothed to form a cutting edge. The

other end of the bcring-bar is fitted with a feed screw, a, pointed

to rest within a center, b, in the cross-bar c. The cross-bar c is

held by means of the rod, d, which extend to lugs projecting from
the nozzle B. The boring-bar, where it enters the stop-valve, is

packed in order to prevent leakage around it, the packing being

secured from accidental removal by means of the gland e and
flange/. The boring-bar is operated through the medium of a
ratchet-lever g.

The operation of attaching a nozzle to a water-main, and of

boring the communicating aperture between them, in a manner
to prevent leakage, is as follows: The nozzle, with the stop-valve,

being placed in the desired position, and the strap C bolted there-

to, the joint is formed by pouring molten lead between the sur-

faces of the nozzle-flange and the main. The rods d and the pack-

ing devices are then adjusted, and, the valve proper being raised,

the boring-bar is inserted in the stop-valve, the cutting end being

brought into contact with the outside of the main, and the feed-

screw a resting within the center b in the crossbar e. An an-

nular groove is then cut in the outside of the main. Upon the

penetration of the boring-bar entirely through the side of the

main, the bar is withdrawn sufficiently to allow of the closing of

the valve, after which the bar may be entirely removed.

The circular piece of metal cut from the side of the main is

withdrawn with the boring-bar, as it is retained within the bar

by the pressure of the water in the main. It will be seen that

the tool employed, not having a center point, immediately be-

gins its cut, and does not weaken the piece removed and cause

leakage from the main before the metal is entirely penetrated by

the drill proper. The connection of the branch with the valve

and rear bar c, by means of the screw-rods d, gives great rigidity

to the whole and enables the tool to be fed up to the main in a

convenient manner.

We are indebted to Mr. H. M. Etchison for the drawing and

description.

EQUIPMENT AND MANUFACTURING NOTES.

The Chicago, Milwaukee & St. Paul has ordered two new trains

for its Chieago-St. Paul service of the Barney & Smith Company.
These trains are to be lighted by electricity and are to be up to date
in all respects.

Since the announcement by the Haskell & Barker Car Company,
of Michigan City, Ind., that they have orders sufficient to keep
them busy for two years, there has been a great deal of speculation
as to what orders they have in hand. It is impossible to give the
figures, except in the case of the Chicago & Northwestern, which is

building 1,000 cars at their works, but, says The Railway Age, the
suspicion is that the company has contracts with the Northern
Pacific and Great Northern roads for 5.000 cars each, making 11.000

cars under contract to be delivered within two years. The annual
capacity of the Haskell & Barker Works is in the neighborhood of

0,000 finished cars, which would about accommodate the orders
spoken of and justifies the bulletin posted.

The works of the Peninsula Car Company at Detroit are reported
to have resumed works in all departments, the amount of work
now on hand being sufficient to warrant it.

The United States Car Company is building 500 box cars at Annis-
ton. Ala., for the Louisville & Nashville.

The Buffalo Car Manufacturing Company has an order for 100

freight cars from the Buffalo, Rochester & Pittsburgh.

The Ohio Falls Car Company is building 100 freight cars for the
Memphis & Charleston and 50 for the Cincinnati, Portsmouth &
Virginia.

The Harlan & Hollingswortb Company, of Wilmington, Del., has
finished building 200 gondola cars of 00.000 pounds capacity for the
Wilmington & Northern. They have 'Little Delaware" couplers,

Marden brake beams, Westinghouse airbrakes and springs by the

Chas. Scott Spring Company.
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The Baldwin Locomotive Works Lave received an order for two

heavy Vauclain compound freight enginps from the Chicago, Mil-

waukee & St. Paul. They will also build one locomotive for the

Rumford Falls & Rangeley Lakes Railroad and one for the

Georgia Pine Railroad in Georgia. Other orders have been received

as follows: One engine for the Mobile & Birmingham, seven IP-

wheel engines for the Houston, East & West Texas, two 6-wheel

60-ton switch engines for the Kansas City & Belt, four for the

island of Formosa and three more for the Canadian Pacific.

The Schenectady Locomotive Works has received orders for

building locomotives as follows : Ten engines for the Imperial

Government Railways of Japan, two eight-wheel passenger engines

for the Texas Midland.

The Pittsburgh Locomotive Works will build Ave freight locomo
tives for the Chicago & Eastern Illinois.

The Cooke Locomotive Machine Company has orders for two con-

solidation engines for the Oregon Short Line, and for rebuilding an
vwheel passenger engine and changing it to the two-cylinder com.
pound type for the Erie. This engine is to have a Wooten boiler.

The Richmond Locomotive Works have received an order for 12

consolidation engines for the Chesapeake & Ohio and one for five

consolidation compound engines for the South Carolina & Georgia.

The Brooks Locomotive Works have taken an order for 20 loco-

motives for the Imperial Government Railways of Japan, and are

now building two mogul engines for the Jalapa & Cordova Railway
and one for the Climax Manufacturing Company, of Corry, Pa.

The Chicago Railway Equipment Co., of Chicago, 111., makers of

the National hollow tarake beam, shipped 200 brake beams on the
steamer •Columbia" from Tacoma, Wash., on Sept. 4, for the

Chinese Imperial Railway.

Mr. Stephen D. Barnett has been appointed Agent for the Kala-
mazoo Railroad, Velocipede and Car Company in the East, with
office in New York.

The Page Woven Wire Fence Company has recently improved its

fencing by providing a rigid connection between the two top bars.

The object of this is to prevent the, appearance of sagging after

pernors have climbed over the fence. The addition was not needed
for strength, but for appearance.

The Edward P. Allis Company, Milwaukee, has sold a 20C horse-

power Corliss engine to the Chicago, Rock Island & Pacific. It has
been installed and is furnishing power for the car department.

The Union Passenger Station at St. Paul will be enlarged.

The Long Island Railroad has fitted up a hospital car for use on
its lines in case of accident.

Wages on the Lehigh & Hudson River that were cut last year
have been advanced 5 per cent.

The Priest locomotive flanger, desigued by Mr. A. F. Priest, has
passed into the control of the Q & C Company, of Chicago, who
will manufacture and sell it.

The Southern Pacific has apparently gone into the burning of oil

for its locomotives "to stay." It is reported that seven locomo-
tives have just been equipped with oil-burning devices.

The controlling interest in the Gibbs Electric Company, of Mil-
waukee, Wis., has changed hands. It has been formally an-
nounced that the Westinghouse Electric and Manufacturing Com-
pany, of Pittsburgh, Pa., has bought, out the interest of the Gibbs
Electric Company. The consideration is reported to be $50,000.

The "Compo" brakeshoe has been improved by the manufac-
turers, the Composite Brake Shoe Company, of Boston, in a new
pattern known as "Pattern C," by the use of "shearing edges,"
designed to more effectively dress that portion of the wheel tire

that does not come in contact with the rail. This improvement
seems to be meeting with a very favorable reception.

Mr. E. Tremlett Carter, a well-known English electrical engineer,
recently inspected the electrical equipment of the Baltimore <S-

Ohio at Baltimore, as the London Underground Railway has
adopted the style of motors that the Baltimore & Ohio uses in the
Baltimore tunnel. At the conclusion of his inspection Mr. Carter
said that is was the most complete and economically handled plant
e had ever seen, and that he had never been in a tunnel that was
absolutely free from smoke.

Among the roads having recently increased the working hours in

its shops is the Delaware, Lackawanna & Western, which has put
its Scranton shops on 10 hours per day and runs full time for the

first time in eight months.

The Chicago Grain Door Company reports the following applica-

tions of its specialties: The Chicago rabbeted grain door and
security lock bracket will be used in the construction of 500 Soo
Line box cars building by Wells and French and 500 Canadian
Pacific cars building by the Michigan Peninsula Car Company. The
grain doors are to be used in building 1,000 cars for the Big Four
and 1,000 cars for the C. & O. by the Pullman Company. These
doors and brackets were specified for these cars and they have
already been ordered from the manufacturers.

An office has been opened by the Ryan-McDonald Manufacturing
Company at 7-^-80 Broad street, New York, in charge of Mr. X. B.
Porter. The main office of the company is at 41 Soith srteet, Balti'

more, Md. The orders for dump and flit cars, light locomotives

and hoisting michinery are coming in in a very satisfactory man-
ner, and the opening of the Xew York ofii;e is expected to greatly

improve the bu<iues-s of the cjuipiny. Ths officers report a prom-
ising outlook for business.

The Pittsburgh Testing Laboratory, Limited, Pittsburgh, has
been commissioned by Major B. M. Karrod, Chief Engineer, to in-

spect the machinery and steel used in connection with the work
of the Drainage Commission of New Orleans, La. This includes

the inspection of the compound condensing engines and the centri-

fugal and screw pumps to be built by the E. P. Allis Company,
Milwaukee, the Babcock & Wilcox boilers, the generators and
motors to be furnished by the General Electric Company, and 1,500

tons of rolled steel at the Homestead Works of the Carnegie Steel

Company, Limited. The Pittsburgh Testing Laboratory aho in-

spected the steel and machinery used at the Controlling Works of

the Chicago Drainage Canal near Lockport.

The B. & O. is engaged in the laying of between 300 and 400 miles
of new 85-pound steel rail. This work involves a large amount of

track supplies, and a communication from an officer of the company
calls attention to the number of elements required. These figures

are not new, but they show what track renewals mean. It takes

133.57 tons of 85-pound rail for one mile of track. Ties are laid 24

inches from center to center, making 2,640 per mile. Four spikes

per tie call for 30 kegs, or 10,800 spikes weighing 6.000 pounds, or

three tons. In each mile of 3 i-foot rail are 352 complete joints, re

quiring 704 splice bars and 1,408 bolts. The B. & O. uses what is

known as the "Continuous Rail Joint Splice Bar," which is sup-

posed to prevent low joints, the bane of a trackman's life.

The Miller-Knoblock Company, South Bend, Ind., announces in a
recent communication that an increase in its business is to be un-

dertaken. An electrical department is to be added under the direc-

tion of Mr. A. W. Morreil, an electrical engineer and constructor

who has had years of experience in street lailway motor work. It

is the intention of the company to manufacture and carry in stock,

ready to ship at a moment's notice, Morrell's improved assembled
motor commutators for electric power motors. The fact that users

of motors can procure assembled commutators for all standard
motors wili be appreciated. The concern will also carry in stock

armature coils for all the standard motors. A complete equipment
for the rewinding of armatures has been put in.

The Armstrong Manufacturing Company, of Bridgeport, Conn.,
and 139 Center street. Xew York, has recently made a number of

improvements in their X'o. "O" Pipe Machine, }£ to 2 inches, and it

is unquestionably the most complete and universally liked tool of

its kind on the market to-day. This machine is also built to run
by power as well as by hand to suit the work of large shops and
mills, and it is reported that the demand for it has been very great
the last few months. An illustrated description of it appears on
another page.

The erecting and repair shops of the Baltimore & Ohio at Alt"

Clare, in the city of Baltimore, have been completely modernized.
The locomotive erecting shop has been rebuilt and is supplied with
two 50-ton electric cranes which lift the heaviest locomotives and
move them to any point. The compressed air appliances are of the

latest pattern and the cost of making the improvements will be
saved in two years, as the new machinery accelerates the work.

which may be done with less expense than formerly.
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The use of graphite for brazing is new, and we are informed by

the Joseph Dixon Crucible Company, of Jersey City, N. J .
that the

work of brazing is greatly facilitated by employing this material,

which is not affected by acids or alkalies, heat or cold. Braziers

who have used it speak well of it. Not a little of the expense in braz-

ing is due to the cost of removing the brass which has stuck to the

metal where it is not wanted. The removal of this brass is usually

attained only by patience and diligent filing. Graphite comes to the

aid of the brazier in this work.

A peculiar case of breaking and entering the factory of the Mag
nolia Metal Company at Stirling, N. J., on the night of Aug. 6

is brought to our attention. The company referred t:> caused the

arrest of H. G. Torrey, J. Gray Tcrrey and two others, and caused

the issuance of a warrant for Chas. Taylor, all on a serious charge

of carrying away tools and other property of the company. The

affair has occasioned considerable excitement, and the daily press

accounts contain statements to the effect that the object was to

injure the business of the company. The Magnolia Metal Corrj-

pany wishes it tobeknown that none of the parties referred to has

any connection with its business. The business relations between

the company and H. G. Torrey and J. Gray Torrey were severed on

April 15, 1897.

Mr. J. F. Duntley and Air. Joseph Boyer have recently returned

from a very successful business trip in England and on the con-

linent. The pneumatic tools of the Chicago Pneumatic Tool Com-

pel) j were brought prominently before the naval architects of sev-

eral countries by an exhibition at the Imperial Institute in London,

many orders, having been taken at this exhibition from foreign

governments, and altogether the trip was a very encouraging one.

The reception of the pneumatic tools in France where shop wages

are as low as 80 and 90 cents per day is the best evidence of their

labor-saving possibilities. Mr. Duntley has sold 20 pneumatic tools

to such a road. He visited many of the important shops on the

continent and says that there are 60 of his pneumatic tools now in

use in Russia, 00 in Austria, 40 in Germany, SO in France and 300 in

England. It must be remembered that the efforts up to date have

been directed toward getting the machines introduced into rail-

road shops, and there is a large field yet open to them in other

lines as well. It is stated that a company has been organized in

England invested with the exclusive right to the sale of the tools

in that country. This business is enjoying a remarkable growth

from a small beginning and is an example of a good thing energeti-

cally pushed.

The Western Railway Equipment Company of St. Louis sends

us a report of the sale of its specialties which indicates a very satis-

factory condition of its business. The Combination .Lug and St.

Louis Single Track FlushCar Door have been finished for l,000new

cars for the Missouri Pacific, for 200 new cars for the Texas Pacific,

and 350 new cars for the International & Great Northern. The

door referred to has also been applied during the past month to 125

cars of the Illinois Central at the Burnside shops. „ The Houston

Pneumatic Sander, another well-known specialty controlled by

this company, has become standard on the Texas Pacific and is be-

ing applied to the locomotives of that road at the rate of four per

month. The Baldwin Locomotive Works have just applied the

sander to three new locomotives for the same road. The New York,

Ontario & Western is applying a set of sanders to an engine at the

Middletown shops. The Maine Central is putting them upon all

locomotives, the San Antonio & Aransas Pass has applied four

each month for the past four months, the Atlantic & West Point

has placed the sander on two engines, the Kansas City, Ft. Scott

& Memphis has put it on six engines at Memphis, and the Pitts-

burg & Lake Erie has put it on an engiue at the McKees' Rocks
shops. Among the other roads using the sander are the following:

The Missouri Pacific on a new engine of the 909 type—and it will

probably be made a standard on that road—the Baltimore & Ohio

Southwestern on a locomotive at Washingon, the Texas Midland
on four new engines building at the Schenectady Locomotive
Works, he International and Great Northern on three locomo-

tives during the month of Augusl , the Atchison on two engines at

Topeka, the Southern Pacific on three engines, the Kansas City,

Memphis & Birmingham on five engines, the Ferro Carril Mexi-

cano del Norte on one engine, the St. Louis Southwestern on all

engines at the rate of six per month, and the St. Joe & Grand Isl-

and is also using the sander. This list speaks for itself as to the

introduction of the device.

OF OFFICIAL CHANGES IN SEPTEMBER.

Baltimore & Ohio.—A. A. Daniels. Master Mechanic, died at
Louisville, Ky., Aug. 22, at the age of 38 years.

Braiiu ill & Northern Minnesota— Charles A. Pillsbury has been
elected President, and J. E. Carpenter, Vice-President, both with
offices at Minneapolis, Minn.

Baltimore & Annapolis.—Mr. Charles A. Coombshas retired from
the position of General Manager.}

Baltimore, Chesapeake & Atlantic.— Mr. T. A. Joynes has been
appointed Purchasing Agent, with headquarters at Baltimore, Md.

Chicago, Peoria & St. Louis.—Mr. F. W. Huidekoper has re-

signed as President.

Chicago, Peoria dt St. Louis.—Mr. W. E. Killen has been ap-
pointed Master Mechanic, with headquarters at Springfield. III.

Mr. W. J. Hemphill. Superintendent of Machinery, has resigned.

Chicago, Rock Island & Pacific— "Sir. Benjamin Brewster, First
Vice-President, died, Sept. 4, at the age of 67.

Cincinnati, New Orleans & Texas Pacific—Mr. Peter H.
Schreiber, Division Master Mechanic, died at his home in Chatta-
nooga, Tenn., Sept. 9.

Cleveland, Cincinnati, Chicago & St. Louis.—Mr. H. G.Hudson
has been appointed Master Mechanic, with office at Mt. Carmel, III.

Cleveland, Cincinnati, Chicago & St. Louis.— Mr. W..P. Orland
has been appointed Master Mechanic, with office at Mattoon, 111.,

vice G. S. McKee, resigned.

Cleveland. Cincinnati, Chicago & St. Louis.—Mr. R. L. Ettinger
has been appointed Mechanical Engineer, with headquarters at
Im.ianapolis, Ind.

Cleveland, Cincinnati, Chicago a St. Louis.—Mr. Mason Rickett
has lieen appointed Master .Mechanic, with headquarters at Dela-
ware, O.

Forth Worth & Denver City —Mr. E. W. Hayes been resigned as
Superintend»nt of Motive Power of Machinery, and is succeeded by
Mr. George K Jackson, formerly Foreman of the shops at Wichita
Falls, Tex.

Fulton County Narrow Gauge.—Mr D. J. Thayer has been elected
Vice-President in addition to his office of Secretary.

Fitchburg.—Mr. W. D. Ewing has resigned his position of Gen-
eral Superintendent; he is succeeded by Mr. C. L. Mayne.

Huntington & Broad Top Mountain.—Mr. Geo. F. Gage has re-

signed as General Manager, a position which he held for 25 years.
Mr. Carl M. Gage succeeds bim.

Illinois Centred.— Mr. J. S. Chambers has resigned his position of
Master Mechanic.

Interoceanic.— Mr. V. Sedgwick has been appointed Locomotive
and Car Superintendent, with office at Puebla, Mex.

lou-a Central.—Mr. Horace J. Morse was chosen President on
Sept. 3 to succeed Mr. Russell S?ge, resigned.

Kansas City, Pittsburgh A Gulf.—Mr. Fred Mertsheimer has
been appointed Superintendent of Motive Power and Equipment.

Kansas City. Pittsburgh it Gulf.—Mr. David Patterson has
l^en appointed Master Mechanic, with headquarters at Shreve-
port, La.

Missouri Pacific— Mr. John S. Thurmau has been appointed Me-
chanical Engineer, with office at St. Louis, Mo.

Norfolk & Western.— James M. Barr, Vice-President, is also
General Manager of this road.

Oregon R. R. St Navigat ion.—Mr. A. L. Mohler has been elected
President.

Suffolk & Carolina.—Mr. George L. Barton was elected General
Manager at a recent meeting of the Board of Directors.

Sonora.—i. A. Nauele has been appointed General Manager.

St. Louis, Peoria & Northern.- Mr. A. L. Moler has been ap-
pointed Master Mechanic, with headquarters at Springfield, 111.

St. Louis & Hannibal.—Mr. S. Rollins has been appointed Gen-
eral Foreman of the shops at St. Louis.

Te.varkana &• Fort Smith.— Mr. W. K. Moriey has been appointed
General Manager, with headquarters at Shreveport, La.

Union Pacific.—Mr. James Roberts has been appointed Master
Mechanic of tue Kansas division to succeed Mr. Fred Mertsheimer.

Union Pacific.—Mr. Thomas A. Davies, Master Mechanic, has
changed his headquarters from Laramie, Wyo., to Ogden, Utah.

Wabash.—Mr. Geo. S. McKee has been appointed Master Me-
chanic, with headquarters at Moberly, Mo.
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Erecting Shop Mt. Clare—Baltimore & Ohio Railroad.

The erecting and repair shops of the Baltimore & Ohio Rail-

road at Mt. Clare, in Baltimore, have been completely modern-

iz' d under the direction of Mr. Harvey Middleton, General Su-

perintendent of Motive Power, and by courtesy of that officer

we are enabled to present several illustrations showing the chief

features of the new construction. From an examination of the

drawings it will be seen that the work was somewhat hampered
by the fact that old buildings do not lend themselves readily to

modern methods of shop construction. The roof, which is of

wood framing, was not sufficiently strong to admit of support-

ing additional weights, and the walls would not permit of attach-

ing the supports for the rails of traveling cranes. The building

is very long, and not being tied across it was considered safer to

provide for the sudden shocks that may be brought by the cranes

by erecting supports for the cranes that would be independent of

the walls. New piers built into old walls would be likely to settle

away fr< m the old work, and while the steel posts take up space

in the building, they are better than piers would be under the

circumstances.

The building is 888 feet long by 76 feet 2 inches wide outside.

The inside dimensions are 382 feet 6 inches long at floor line, and
71 feet 9 inches widp. The clear height under the roof trusses

is 28 feet 4 inches, and the width is sufficient to admit of a span
of (59 feet for the traveling crane6. These cranes are supported

on runways placed at an elevation of 15 feet 9 inches above the

floor, and the girders forming the runways are 4 feet 1 inch

deep. The clearance under the cranes is 20 feet 3 inches. There
are two 50-ton electric cranes, built by Wm. Sellers & Company,
operated by electricity, and by extending the runways the full

length of the building the cranes serve the entire area of the

floor, When it is desired to raise or move a locomotive the two
cranes are used, as shown in the small sectional view and also in

the photograph. The supports for the runways are best shown
in the sectional view of the building, which also shows the

foundations for the pit tracks. The supports are built upon special

foundations placed about 31 feet 6 inches apart, and the lower
ends are imbedded in concrete. The spaces between the supports

are utilized for vise benches where necessary, these being shown
in front of a number of the windows in the plan view.

There are three tracks through the building placed at 19 feet

centers. The center track runs out at both ends of the building,

and the engines are brought in upon it. They may be stripped

on this track and then lifted over upon one of the other

tracks by the cranes. When the shop is crowded the center

track may be used for work and ordinarily the engines will be

finished upon it so as to make room for other engines in the

regular work spaces. The photograph shows a 21 by 26-inch 10-

wheel engine, weighing 145,200 pounds, as it is being raised by

the cranes. This engine has 78-inch driving-wheels and
the weight on the truck is 32,200 pounds. The engraving

shows the convenience of overhead lifting for such work and
Mr. Middleton says that after the pedestal braces, connecting

rods and small parts are removed from such an engine prepara-

tory to lifting, but three to eight minutes are required to transfer

from the central track to either of the work tracks ; the

allowance of time between the limits stated is made to cover dif-

ferences in the amount of labor necessary in freeing the wheels
from the spring saddles and equalizer rigging.

The outside tracks do not expend through the ends of the shop.

The pits are built up of concrete on brick foundations, and between
the tracks are rectangular storage pits for the disposal of parts of

engines, that are undergoing repairs, while the heavy work is

being done. These are covered with sectional flooring, and as

there are 18 of them considerable storage space is provided in this

way. The construction of these will be understood from the

views given.

The piping systems are complete and conveniently arranged

The heating coils, indicated by Xm the drawings, are at the side

walls of the shop and are fed from mains of 24-inch pipe for the

left-hand half, reduced to 2-inch for the other half. These mains
rest on the roof trusses and there are three expansion loops on

each side of the shop. The loops extend along the trusses and
the proper slope for the drainage of the mains is obtained by

supporting the pipes on blocks of varying thickness. Live steam

is used for heating. The return from the coils is made through

14-inch pipe. The radiator connections to the mains and to the

return system are by 1-inch pipe and Jenkins' disk valves of the

same size. Expansion in the return pipe is also taken up by

loops. The water of condensation runs back to the boiler-room

into the hot well. The air piping originates in the boiler-house,

which adjoins the shop at the lower left-hand corner of the plan

view; and l|-inch branches run along inside of each of the work-

ing pits. There are three f-inch Jenkins,' valves for each engine.

Three-inch steam and water pipes are carried in the center pit the

full length of the building. Connections are furnished for every

four engines, gate valves being used for this purpose. The steam

pipes are connected with a high pressure boiler for the purpose of

testing locomotive boilers under steam pressure without filing

them up in the shop. The pits are carefully drained.

At the right-hand end of the plan view the basement is shown.

In this the water closets, wash troughs and clothes lockers are

placed, the room being reached from the main floor by a stair-

way, and the passage between the wash-room and the closets is

closed by a sliding glass door. On the opposite side of the same

end of the building is another basement room used for the stor-

age of tools and supplies. These basements have nearly nine feet

head room and they are 130 feet long by about 12 feet wide.

Originally the building had a basement extending about one-third

of its length. That portion lying between the side track and the

south wall has been fitted up as a storage room, and the portion

between the side track and the north wall has been fitted up as a

washroom and water closet. The washroom is provided with

cast-iron tubs and hot and cold water, and is so arranged that an

independent supply of water is directed into the tubs for each

employee, and around the walls of this room convenient hooks

will be placed for the reception of coats, hats and lunch baskets

of the employees, and the room will be kept locked until just

prior to quitting time. The ground line being abaut nine feet be-

low the floor line at this point on the north side makes it possible

to properly light the washroom and water closet. The ground is

about level with the shop floor on the south, west and east sides

but on the north side at the east end it is nine feet below. The
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Transverse Section of Erecting Shop.
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building was formerly divided into three nearly equal parts by

two partition walls of brick which were removed and the floor

was lowered about one foot to facilitate the handling of material

between the machine and erecting shops. The roof was provided

with ventilators and with skylights throughout its entire length.

At the west end of this building will be located a paint shop for

finishing up the locomotives after they have been repaired, and

to the south are tracks for the storage of locomotives awaitirg

repairs. To the north, next adjoining the erecting shop, the ten"

der shop is located, and further on to the north is the boiler shop'

with tracks connecting with the central track leading from the

west end of the erecting shop. The south end of the machine

shop, east of the erecting shop, was formerly used as an erecting

shop. This floor space has been utiliztd for the rearrangement of

the machine tools, many of which were removed from the second

story of this building, and thereby placing all of the tools for

locomotive work on one floor, and permitting the use of the sec-

ond floor for other purposes.

The tools are arranged in rows forming avenues running north

and south. Crossing these avenues and near the center of the

machine shop is an extension of the central track from the new
erecting shop, upon which the material between the two shops is

transported. The east end of this track extends into the yard,

connecting with the tracks for receiving material from the black-

smith shop and foundry.

Formerly the repairs to locomotives at Mt. Clare were made in

two buildings, a portion of the work being done in the machine

shop above mentioned, and the remainder in an old locomotive

Eastern, with a mileage of 8,233,937, or one in two million miles;

three on the London and North-Weslern, with the enormous train

mileage of 43.303,238, or one in 14>o million miles; three on the Man-
chester, Sheffield & Lincolnshire, with a train mileage of 9,667,-

435, or one in 3 l{ million miles; three on the North-Eastern, with a
train mileage of 28,914,339, or one in O.'.j. million miles; two on the

Great Northern of freland, with a total mileage of 3,372,429, or one
in LV milion miles; and two on the London, Brighton & South
Coast, with a total number of 9,912,867 miles run by trains, or prac-

tically one in Ave million train miles. Of the remaining accidents,

not more than one occurred on any one railway.

It is satisfactory to note that during the year, out of a total of 89

accidents reported to the Board of Trade, not one was attributable

to inadequate or unsuitable brake power. The gradual growth
of the employment of continuous brakes has effected a wonderful
improvement in this respect. Some 10 years ago the inadequate
brake power provided on our rails was one of the most fruitful

sources of accident.

In consequence of the observations of the inspecting officer who
held the inquiry into the accident that occurred in the latter part

of 1895 to a passenger train, through the breaking of a rail at St.

Neots on the Great Northern Railway, the Board of Trade ap-

pointed a Departmental Committee " to inquire into the extent or

loss of strength in steel rails during prolonged use on railways
under varying conditions, and to ascertain what steps can be taken
to prevent the risk of accidents through such loss of strength."

The committee has held a number of meetings, and is carrying out

a series of tests of selected rails, which are also subjected to a chem-
ical and microaraphical analysis, but has not yet made its report

to the Board of Trade. In the meantime the particulars furnished

by the companies of rails found broken are carefully watched with
a view to suggesting, if necessary, the substitution of

more suitable types of rails at,the places where the failures

have occurred.

A New Correspondence School.

Sectional View Showing Cranes,

roundhouse. Beginning with the use of the new erecting shop,

the work was discontinued in the other buildings, thereby per-

mitting the removal of the old locomotive roundhouse and the

laying of straight tracks leading to the south wing of the paint

shop. The roundhouse was so located as to interfere with the

use of this portion of the shop for passenger car repairs, which is

now made possible: with the introduction of straight tracks, ad-

ditional standing room for cars outride of the shop is also secured.

We are indebted to Mr. Harvey Middleton and to Mr. J. H.

Maddy for the drawings and photograph.

The Correspondence School for Locomotive Engineers

and Firemen which was started June 9, 1897, at 331 Dear-

born street, Chicago, is enjoying'an encouraging growth.

The membership is drawn from 37 railroads and now
numbers over 2,800. Each member receives a set of 10

questions by mail each week and these are sent in

for correction while another set of questions is on its

way to the student. About 40 questions in the form of an

examination must be answered at the end of each quarter and a

final examination will be held at the end of the year and a cer-

tificate will be issued stating the grade earned by the student.

The courses for engineers and firemen are separate and students

are expected to ask questions whenever they desire. Mr. W.
N. Mitchell is the General Superintendent of the school, and he

has been very active in bringing it before railroad men and rail-

road officers. The undertaking is a worthy one, and it deserves

Buccess and encouragement.

Railway Accidents in Great Britain in 1896.

The total number of personal accidents on the railways of the

United Kingdom reported to the Board of Trade during 1896

amounted to 1,093 persons killed, and 16,879 injured. These figures,

says Engineering, include all accidents of whatsover description

occurring on railroad companies' properties. The number of pas-

sengers killed in train accidents was only five, which is far below
the average of preceding years, the average for the previous five

years being 15. The number of passengers injured was 388, against

399 in 1895. Of the 54 train accidents investigated by the

Board of Trade officials, six took place on the Glasgow and South-

western, which had a train mileage of 6,351.525, giving approx-
imately one accident per million train miles; five on the North
British, for .a train mileage of 16,729,013, or one accident in 3}£

million miles run; four on the Caledonian, with a train mileage
of 15,658,634, or one accident in four million miles; four on the Great
Eastern, with a train mileage of 19,292,' 34, or one in 4% million

miles; four on the Great Northern for 20,921,018 miles, or one in 5}4

million miles; four on the Lancashire & Yorkshire, with a mile-

age of 17,079,467, or one In V x million miles; four on the South-

Steam Motor Car, New England Railroad.

In the editorial columns of this issue will be found a statement

of the new conditions brought about in suburban steam transporta-

tion business by trolley railroad competition, and in this connec-

tion we are glad to present a description of the design brought

out by the Schenectady Locomotive Works to meet the new re

quirements. About seven months ago Mr. C. Peter Clark, General

Manager of the New England Railroad, consulted the officers of

the Schenectady Locomotive Works with reference to the design

of a light combination equipment, and the work was undertaken.

After much study the result was the set of plans from which this

car and another for the Erie Railroad were built. The design of

such equipment may appear to be a very simple matter. It is,

however, exceedingly difficult to secure the necessary power, en-

durance and ability to accelerate a train with the necessary com-

pactness and the freedom from oscillation or vibration com-

municated to the train. It would be easy to produce a design

using flexible steam pipe connections, but to arrange the whole

affair as well as has been done in this case requires ingenuity, skill



86 8 AMERICAN ENGINEER, CAR BUILDER

and experience in working out similar problems. Many will look

upon this as a "rehash'' of old ideas, the old steam dummy
thrust forward again; and so it is, but it is brought out on new
lines for new purposes. The arrangement of the machinery will

bear the closest scrutiny and criticism, and we believe that it will

be generally considered as a good design which is based on the

best locomotive practice. Other locomotive builders are engaged

upon a similar problem, and we hope to present the result of their

efforts a little later.

The car is an old din-

ing car formerly having

two six-wheel trucks. *

The forward end is __*_

carried on the locomo- I

tive truck and the other

truck is retained un-

changed. The frame of

the car was reinforced
;

by steel bracing and a §

partition placed across I

the car immediately

behind the engine s| ace.

Water tanks holding

1,400 gallons of water were hung between the trucks and the

windows and front platform were rearranged. The boiler is ver-

tical with vertical tubes and an enlarged steam and water space

at the top. The engravings show it without the jacket, and it is

an admirable piece of work. One of the specially good

features of the vertical type of boiler for this service is that the

water level may fluctuate between rather wide limits without

exposing a crownsheet or causing any serious danger, and this

renders the equipment more suitable for one man to handle. The
air pump is secured directly to the boiler as are all of the steam

fittings. In the end view the steam and exhaust pipes are best

shown. The one at the right is the steam pipe and is surmounted
by the throttle, to which the throttle lever is connected by allock-

ing rod across under the roof of the car, provision for the rota-

tion of the truck being provided by a universal and slip joint.

The exhaust pipe runs into the boiler near its top and open"

under the smokestack. There are no moving joints in the steam
and exhaust pipes, which is an important recommendation of the

design. The arrangement of the steam and exhaust pipes to and
from the cylinders is also shown in the end view of the machin-
ery, from which it will be seen that they pass up inside of the

bearing of the car, whereby flexible connections are avoided.
The boiler is mounted on a pair of frames with pedestal jaws,

and the whole truck is similar to an Engine truck with wrought-
iron locomotive frames, equalizers and leaf springs. The frames
are flattened out into slabs at the front ends, and the cylinders
and the connecting casting are bolted to them. The other ends of
the frames carry the air reservoir. The cylinders are 12 by 16
inches, and the driving wheels are 42 inches in diameter, the
boiler pressure being 200 pounds per square inch, although the
boiler may carry higher pressures if found desirable. The valve
gear is the Walschaert type, which is admirably adapted to the
rest of the design, and is easily accessible. The valves are the
American Balance Valve Company's type. The erossheads are
of the Laird type, which was selected on account of the low cyl-
inders. The bell, whistle and cylinder cocks are operated by air
pressure, the latter being opened and closed by the small cylinder
secured to the front side of what would ordinarily be termed the
saddle casting. The side rods are strap ended.
A casting in the form of a ring rests uoon the frames and en-

circlet the boiler. This is grooved to receive 125 1^-inch balls
and a similar casting, secured to the reinforced ear fl>or, rests
upon the balls, forming a bearing which is one of the chief features
of the design. The boiler is fed by two Sellers' injectors of differ-
ent sizes, and the suction pipes connect to the injectors by short
lengths of hose. Hose connections are used for the air pipes and
for the reverse lever connection. A location was determined for
the reach rod, which permitted the swinging of the truck to
change the angle of the connection without affecting its length.

The air brakes on the driving wheels were applied as to any truck.

The care and attention bestowed upon this engine are worthy of

remark, and it is clear that the builders considered it a subject

demanding their best knowledge and ability.

On a trial trip, on a track with a grade of from 50 to 58 feet

per mile and three miles long, the car maintained a speed of 30

miles per hour when hauling a regular passenger coach as a

trailer. Without the trailer and on a level track, with a start of

Steam Motor Car.—New England Railroad.

one-quarter mile, the'car covered five successive miles in five min-

utes and 55 seconds, as follows:

First mile, 1 minute 20 seconds.

Second " 1 " 10 "

Third " 1 " 5 "

Fourth " 1 " 7 "

Fifth '• 1 " 13 "

The car seats 60 persons and will be operated by two men. The

fuel is coke or anthracite coal, and there is sufficient capacity for

fuel and water to enable the car to run 60 miles without replen-

ishing. The car is equipped with the Golmar bellringer and the

Leach sanding apparatus. Its first work will be upon the Milford

branch.

Boiler and Machinery of Steam Motor Car.

The following table gives the general dimensions of the engine

and car, together with a number of items of interest concerning

the design:
GENERAL

Gauge 4 feet 8J^ inc^ss
Fuel Coke
Weight, in working order 115.000 pounds
Weight on drivers 70,000 pounds
Wheel-base, driving 8 feet

Wheel-base, total 56 fest 10 inches
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Diameter of cylinder-
Stroke of piston
Horizontal ihicknes* of p ston
Diameterof piston rod
Piston packing
Steam Do rt9
Kxhaus ports
Bridged

12 inches
IB inches

... 4)4 inches
2 inche6

.Cas'-iron rings
10 bv t inch

...10 by 2 inches
1 i nch

Valvegear
Valves
Greatest valve travel
Outside lap
Iu9ide lap
L»ad of valves, lull gear

WHKKLS AND JOURNALS.
Diameter driving wheels, outside tire
Centers
Driving boxes

Walschaert
American balanced

4)i inches
. % inch

Line and line
Consiani H inch

42 inches
Cast iron

Steeled cast iron

Boiler ana Machinery of Qteam Motor Car.

S'yle Circular, uoright, with steam drum
Outside diameter Top, 63 it.ehes; bottom, 52 inches
Working pressure 200 pounds
'I hickness of plates ^. & and },v inches
Horizontal seams Double, with welt inside, quadruple riveted
Circumferential seams Single riveted
Firebox, diameter 4o% inches

" depth 17M» inches
** plates Sides ,*,,, tube sheet t§ inch

Water space 3 to 3\*i all around
Stay bolts .Taylor iron, 1 inch diameter
Tubes, numbe of 318

diameterof \H inches
" length of, over sheets, about 1 feet 8t<> inches

Heating surface, tubes 5,896 square feet
" " firebox 53.3 square feet

to'al 6.129 square feet
Gra'earea 11 23 square feet

" style of Reagan, chopper
Ash pan Plain
Exhaust pipes Single
Smoke tack above rail 11 feet

Injectors Two Sellers Cla-s "N."

MISCELLANEOUS.
Water capacity of tanks 700 gallons each
Hea-llignt 16-inch Star
Boiler covering Magnesia secional
Safety valves 2. 2^-inch Crosby, side outlet
Air-brakes Wt stinehouse
Bell ring r Gollmar

The Relative Cost of Narrow and Standard Gauge Railroads.

A correspondent in a Western s ate recently wrote to Mr. M.

N. Forney, sayiog that he " would like to know how much less

the first cost of building aud equipping a narrow-gauge road

would be, say of $10,000 per mi.e for a standard gauge.'' The
following reply is a concise refutation of the arguments in favor

of uurrow-gauge railroads, which were advanced 25 or 30 years

ago, and which are often repeated and still believed by some
people, but whose force has been almost entirely dissipated by

the logic of events and experience. It may be said, too, that when
the great furore in favor of narrow-gauge roads swept over the

civilized world in the seventies, the Railroad Gazette, of which

Mr Forney was then one of the editors, was the only engineer-

ing paper which opposed aud refuted the fallacies advanced in

support of that system. Experience has shown that the paper

referred to was right in the position it then took aud all the

others were wrong.

Mr. Forney's letter in reply to the Western inquirer is as

follows:

Yours of the 4th has been received. I do not think there would
oe any dilference in the cost of a light narrow
and au equally light wide gauge road, if the
rolling slock is of the same character in each
cafe.

Of course, if you build a standard gauge road
and equip it with heavy cars and locomotives it

will cost more than a narrow gauge will with
light cars, locomotives and rails. I am assum-
ing that the road is for ordinary traffic and in

the open country and not in a coal mine or
other contracted place.

I think my position will be made clear to
you, if you or your frieDds will determine
what kind of cars—passenger and freight—will

be required on, say, a 3-foot gauge road to ac-

commodate the traffic of the country in which
it is built. That is, determine in advance how
much load each of your cars should carry, and
i he length, width and height of their bodies.

Next ascertain the maximum grades which the
road must have and the minimum radii of

curves for such a 3-foot line, and al-o the max-
imum weight of trains to be hauled over these
grades and curves. Now, having your specifi-

cations for cars, get estimates of their cost
irom any car manifacturers you choose, the
cars to be built to the specifications. At the
same time ge r from the same parties the cost

of cars wiih the s-ame size and capacity of
1 odies, the same-sized wheels, springs and truck
side frames, the only difference being in the
increased length and size of axles, and trans-
verse members of the trucks. I will venture
a new hat as a wager that you can get such
cats for a standard gauge road at as low
a cost as similar cars for a 3-foot gauge,
and the difference in weight between them
will be so small an item as not to be worth
consideration.

On the other hand, the standard gauge has an advantage so far

as the weight of cars isconcerned. As a rough rule, it may be
assumed that the width of a car body should not be greater than
twice the gauge, so that for a 3 foot road the bodies should not
exceed 6 feet in width. For a 4-foot 81-inch gauge they may be
9 feet 5 inches wide. We will suppose that narrrw-gauge cars

6 feet wide must be 30 feet long to accommodate the traffic of a
line. They would have 180 square feet of floor area. If cars for

a light standard-gauge road were, say 9 feet wide and only 20
feet long, they would have the same floor area. At the same
time the longitudinal floor timbers, which from the frame of the

car body, being only 20 feet long instead of 30, would not only be
lighter, on account of their shortness but, for the same reason,

their transverse dimensions could be lets for a given amount
of strength. Besides this, the length of the enclosing sides

and ends of the long, narrow cars would be 30 feet -t- 30

feet + 6 feet + 6 feet = 72 feet, whereas that of the wider
cars would be 20 feet + 20 feet + 9 feet + 9 feet = 58 feet

only. That is, the enclosing walls of the wide car would
be 14 ft. shorter and therefore of less weight. I therefore

feel sure that a skillful designer of cars could make them for

a standard gauge, and suitable for the traffic of a narrow gauge
road, which would be lighter and cheaper tian any of equal

strength and affording f qual facilities for carrying freight and
passengers for a 3-ft. gauge road. Of course, I am speaking of

cars for ordinary traffic and not for a road in a coal mine or to

iun about a manufacturing establishment. Keep carefully in

mind that if a car body of given capacity and dimensions will

accommodate a given traffic on a narrow-gauge road, it will be

equally suitable on a standard gauge line for the same traffic.

So much for cars.

Now having decided what weight of trains must be hauled,

the maximum grades and minimum radii of curves of road, get

bids for narrow and for standard gauge locomotives of the nqui-

site capacity to haul such trains over such grades and curves,
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and I will risk another hat, on a wager, that you can get the one

kind for as little money as the other, and probably, it the trains

are even moderately heavy and the grades steep, the wide-gauge

engines will cost somewhat less than those of equal capacity for

a narrow road.

You will probably be told that curves of shorter radii may
be used with a narrow gauge than is possible if the rails

are wider apart. Volumes have been written to prove scien-

tificallv that shorter curves can he used on narrow than with

wide gause roads. All the arguments so laboriously evolved

were exploded when the New York Elevated Railroads were

built with curves of only 90 feet radii, and these roads have

been operated for some 20 or more years, and during that time

moie trains have been run over them daily than over any other

roads in the world, and the whole of them pass over these curves.

No 3-feet gauge road has ever used curves of so short a radius on

its main line for any considerable time.

But the narrow-gauge advocates will triumphantly say the

rails may be lighter if they are placed nearer together than they

can be if they are farther apart. Why ? If the wheels of a car

of a given weight are placed 4 ft. 8i in. apart under a car of a

given weight, will the law of gravitation work any differently

than it would if they were only 3 ft. apart ? In the beginning of

the narrow gauge discussion Mr. Fairlie, who was the great

champion of such roads, formulated the proposition that "the

dead weight of cars was in direct proportion to the distance

between their wheels.'' The reply made to this was that if the

principle stated was true, then a wheelbarrow and a bicycle

would he imponderable, and, tharefore, if the tires of the latter

were filled with hydrogen gas it would float away into space.

The fact is that with a given weight of cars the rails may be of

the same weight, no matter what the gauge is.

In the old discussion of this subject various engineers who took

part in It asserted that cuts and embankments and tunnels could

be narrower if the rails were near together than they could be if

their gauge was wider.
Obviously this is not true of tunnels or cuts, because the width

of these is governed by the width of the car bodies, and if narrow
car bodies have any advantiees, or are adapted to the traffic, as

said before, they can be used on a standard gauge.
The width of a fill or embankment is governed by the length

of the ties or sleepers. In the early davs of narrow-gauge con-

struction they laid three feet gauge tracks on ties six feet long.

As the new roads were generally unballasted, these short ties

soon sank into the mud. consequently longer ones had to be sub-

stituted. As a matter of fact, the length of a tie and its bearing
surface must be governed not by the gauge but by the weight of

cars and engines which they muf t carry. If the rolling stock is

made as light for a wide as for a narrow gauge, there is no
reason why the ties need be any longer in the one case than in

the other to carry it. The width of the fills with rolling stock of

a given or equal weight, may, therefore, be the same for either

gauge.
Of course the incidental expenses, engineering, officers' salaries,

office expenses, accounting, etc., are the same for either gauge.
A standard gauge line has thou?h the overwhelming advantage
that the cars of ordinary roads, if not loaded too heavily, can al-

ways be run over it. whereas transshipment or at least a transfer
of trucks is required if there is a break of gauge. Then, too. a
a light standard gauge may gradually be improved by laying
heavier rails when the first ones are worn out and improving the
rolling stock, thus converting it to a standard road, whereas this

is not possible if the gauge differs from that of all nther roads.
I hope I have made the various points clear. The important

fact to keep in mind is that you can build a light standard gauge
road just as readily as alight one of narrow gauge. Of course a
heavy standard road will cost more than a light narrow one

—

any idiot may know that. There are other idiots though who
assume that light rolling stock will afforded every needed ac-
commodation for traffic on a narrow-gauge line, but for some
inscrutable reason they seem to think it would not do so if the
same car bodies were carried on wide-gauge tracks. A surgical
operat ion and not argument is needed with such people.
"" """ Yours trulv.
New York. August 11, 1897. M. N. Forney.

of the screws was 77 revolutions per minute. The coal bunker

capacity is 4,950 tons and enough can be carried for a round trip .

The engineer's staff consists of 17 engineers, 18 oilers, 90 firemen

and 75 ccal passers, and it is stated that 12 extra firemen were

carried on the first trip; this, however, does not detract from its

success as a maiden trip. The length of the ship is 648 feet, the

beam 66 feet, the depth 43 feet, the tonnage 13,800 tons and the

displacement 20,000 tons. With the exception of the Hamburg-
American freighter Pennsylvania she surpasses every ship

afloat. The Pennsylvania has about 3,000 tons more displace-

ment when fully leaded. The Kaiser Wilhelm has bilge keels

and a very high freeboard forward, about 15 feet more than the

Lucania or Campania. The ship is divided into 16 transverse

compartments extending to the upper deck, and the longitudinal

compartment between the engine-rooms brings the number of

separate compartments to 18. The boilers are arranged in four

groups of three boilers each, in a separate compartment. The
ship has a double

u
bottom with 22 subdivisions and these safety

provisions are supplemented by 24 lifeboats.

The engines, which are on the Schlich system, have four cylin-

ders and four cranks; they were built by the Vulcan Shipbuilding

Company, of Stettin, also contractors for the bull, and have cyl-

inders as follows: high pressure, 52 inches; intermediate, 89f

inches, and two low pressure cylinders, 96* inches. The stroke
is 68.9 inches. The crank and propeller shafts are of Krupp
nickel steel, and are 24 inches in diameter. Each crank weighs
40 long tons, and the length of the shaft over all is 198 feet, from
which the enormous proportions of the machinery may be imag-
ined. The twin propellers have three blades each, and are 22

feet 3f inches diameter, with 32 feet 10 inches pitch. The mate-
rial is bronze and the weight is 26 tons. The combined cooling
surface of the two condensers is 35,522 square feet, the number
of tubes being 11,060. In the engine and boiler spaces there are
47 engines and pumps aside from the main engines, and the total

number of engines in the ship is 68, with 124 cylinders. Four
centrifugal pumps are provided, together with six duplex pumps,
the combined capacity being 3,600 long tons of water per hour.
The boilers number 12, with eight furnaces each, or a total of 96
furnaces. The funnels are 106 feet high from the level of the
keel, the diameter being 12 feet 2 inches.

The crew numbers 450, and the ship has 200 staterooms for 400
first saloon passengers, 100 second-class cabins for 350 passengers,
making 750 passengers in all, and it is stated that on her first

trip 600 saloon passengers were carried. There are four decks.

The promeuade feck extends from the stem to within 145 feet of

the bow and is 500 feet long. The second-class accommodations
are at the after end of the ship.
~ For purposes of comparison we give some figures of the sizes of
several large liners as follows:

The Kaiser Wilhelm der Grosse.

The new North German Lloyd twin screw ship Kaiser Wilhelm
der Orosse, for which so much has heen expected, reached New
York on the evening of Sunday, Sept. 26, having beaten the

record. The greatest run for one day was 564 knots, which is two
more than the best run of the Lucania, which had previously

held the record of a day's steaming. The average speed per hour
was 21.39 knots, and the daily runs were 531,495, 512,554, 564
and 186 knots.

The coal consumption was about 500 tons per day. The speed

Kaiser Wilhelm der Grosxe
Campania and Lucania. . .

.

St. Paul and St. Lovis
Paris arid Vcit; York
Fuerst Bismarck
Majestic and Teutonic

Tonnage.

13,800
12,500
11.600
10,199
9.000

9,686

Indicated
horse-
power.

28.000
2\000
20,111111

20 000
17/00
19.S0J

The Sunset Limited.

The new ' Sunset Limited" train was on exhibition in Chicago
recently and has attracted a great deal of favorable attention.

The train runs semi weekly to California, via the Chicago &
Alton, from Chicago to St. Louis; the St. Louis, Iron Mountain
& Southern from St. Louis to Tesarkana and the Southern
Pacific from El Paso to the California destination. The trains

leave Chicago at 1:30 p. m. Tuesdays and Saturdays and makes
the run of 2,936 miles in three days.

The train throughout is composed of some of the finest equip-

ment that the Pullman Company has been able to turn out. It

consists of a combination baggage, buffet and library car, with
barber shop and bathroom attached, a private compartment aDd
chair, two 12-section sleepers with double drawing-rooms at

each end and a dining-room car. The numerous guests recently

invited to inspect the train in Chicago expressed themselves as

delighted with the elegance and luxury of this equipment and
congratulated the companies concerned on the bright prospects

under which the new service is starting. We acknowledge the

courtesy of Mr. W. G. Neimyer, General Western Freight and
Passenger Agent, 238 Clark street, Chicago, for an attractive

pamphlet describing the train and giving complete information

in regard to it.
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Heavy Freight Locomotive—Mexican Central Railway.

THE BROOKS LOCOMOTIVE WORKS, BUILDERS.

Our engravings show the principal features of a new heavy

freight locomotive recently built for the Mexican Central Rail-

way for use on the Tampico Branch upon the Tamascopo Moun-
tain. The design is of special interest because of the fact that

several other heavy locomotives have been recently built for

somewhat similar service, with which it may be compared. It

was specially designed for a grade of 27 miles, of which a con-

tinuous grade of three per cent, extends over a length of 19

miles. Upon this grade there are numerous 23i-degree curves,

and many of them are more than 180 uegrees in length. The en-

The firebox is 10 feet long by 37| inches wide, the depth being

75 inches at the back and 82 inches at the front end. This type

of boiler is too well known to require comment further than to

call attention to its large size and to the three rows of sling stays

at the front end of the crown sheet, and to the four long S4 by

1| inch braces from the front course to the back head. The en-

gravings show the method of attaching these braces, and also

the other bracing of the back head by means of the H-inch round

rods which pass through the upper part of the water legs

along the sid^s of the wide portion of the firebox, and also those

used to stay the upper corners of the back heads. Angles, 6 by
6 inches in size, are used to stiffen the Back heads for the rods

that pass along on each side of the firebox. The working pressure

is 180 pounds. The boiler covering is Johns fire felt.

Heavy Freight Locomotive, Mexican Central Railway.

gine was designed and built by the Brooks Locomotive Works,

and is the largest and heaviest ever built there, the total weight

being about 193,450 pounds, of which 145,200 pounds are on the

driving wheels. The engine has eight coupled wheels and two

pony trucks. The boiler is the Player patent, Belpaire type,

with three rows of sling stays at the front end of the crown

sheet. The boiler is very large, the diameter of the first course beirg

78 inches. The fuel is to be bituminous coal and nie.-quite wocd.

Of the latter there is a large available supply where this engine

is to be used. For convenience in comparing this engine with

several other large ones, the following table has been prepared :

The cylinders are 21 by 26 inches and the driving wheels are

49 inches in diameter. The cylinders are secured to the smoke
arch by means of a double row of bolts all around, and a glance

at the frame drawing will show the front connection to be a

strong one. The frames are 5 inches thick. The pedestal braces

receive projections from each jaw, as shown in the drawing of

the frames, and while this is not a complete view the chief

features of interest are shown. The crossheads are of the alligator

type.

The weight of the boiler is carried to the frames by four large

expansion pads which are riveted to f-inch liner plates, 76 inches

TABLE OF COMPARISON OF SIX HEAVY LOCOMOTIVES.

Builder and lype...

Kailroad

Total weight
Weight on driverB
Size of driverB

" cylinder...
H. S. Firebox

" total
Firebox
Grate area
Steam pressure
Size of boiler
Kind "
Staying

Tubes

Brooks, simple.

Mexican Central.

193,450 lbs.
145,200 lbs.

49 in.

21 X 26
218 sq. ft.

2,803 sq. ft.

37& in. X 120 in.

31.45 sq. ft.

ISO
78 in.

Belpaire.

Schenectady, com
pound.
N. P. Ry.

186,000 lbs.

150,000 lbs.

55 in.

23 X 34 X 30
2 6.51 sq. ft.

2,913.41 sq. ft.

42 in. X 120ft in.

35 sq. It.

200
72 in.

Extended wagon top.
Radial.

332, 2)4 in. diaru. X
14 ft.

Pittsburg, simple.

B. & O. R. R.

168,0 Olbs.
152,800 lbs.

54 in.

mm sq.ft.
2,315 64 sq. ft.

41 in. X 115 in.

32 7 sq. ft.

180
64 in.

Extended wagon top.
Radial.

246, VA X 14 ft. 8)^ in.

Pittsburg, simple.

D., M. & N. Ry.

160.000 lbs.

111,000 lbs.

50 in.

•U X 28
169.5 sq. ft.

2,318.7 sq. ft.

42)4 X 121 in.

35.5 sq. ft.

272, 2J4 X 13 ft. 6 in.

Baldwin, simple.
Buffalo & Susque-

hanna.

51 in.

22 X 26
189.5 sq. ft.

2,244 sq. f r,

42 X 121)4 in

.

35.3 sq. ft.

180
72 in.

260, 2)4 X 13 ft. 6 in.

Schenectady, simple

D. & I. R. R. R.

54 in.

22 X 26
189.7 sq.ft.
2,102.3 sq. ft.

4136 in. X 120!* in.

31.5 sq. ft.

180
72 in.

Straight.
Radial.

230, 2J4 X 13 ft. 6 in.

The boiler construction .is clearly shown in the engravings.

The number of tubes, 412, is very large and they could not be

accommodated in a small boiler. They are not as long as aie

those of the other large engines covered by the table, but the

heating surface, 2,803 square feet, is very large and not exceeded

by any engines except the compounds for the Northern Pacific,

which we illustrated last March (The American Engineer,

Car Builder and Railroad Journal, March, 1897, page 97).

The firebox is above the frames, which are straight on top from the

forward pedestals to the back ends. The grate area is 31.45 square

feet, which is somewhat smaller than that of the other designs.

long by 20 inches wide, fastened to the fiiebox on each side for

the purpose of stiffening the sheets and distributing the stresses

over a large area.

The trucks and the equalizing arrangements are clearly shown

in the drawings. The truck springs are over the boxes and the

method of loading the truck is seen in the sectional views. The

forward pair of drivers are equalized with the truck and the

others are equalized with each other, as shown.

The arrangement of the attachments on top of the boiler is

good. The bell is immediately back of the stack and the

sandbox is back of the bell. The throttle dome is placed on
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the taper connection sheet and the pop valves and whistle are on

a small dome by themselves, located over the front end of the

firebox. The cab is of steel. It is wide enough to give 23 inches

clear spice on each side of the toiler. The throttle lever is over the

reverse lever and is connected to the throttle stem in the back

head by a rod and rocking lever. The injectors, which are of

Heavy Freight Locomotive.

the Friedman type, are under the running boards and are

operated by handles from the deck. The air pump is located on

the connection sheet on the fireman's side, and there is a train

reseivoir on each side of the engine under the running boards.

The engine has Le Chatelier water brake, Westinghouse Amert-

can brakes, the Westinghouse train signal and Player brake-

Heavy Freight Locomotive.

beams. The driving wheels are cast steel, made by Pratt &
Letch worth, and the tires are of Krupp crucible steel. The truck

wheels are 28J inches in diameter, with cast-iron centers and
Krupp tires. Cast steel is used for the cylinder heads, steam

chests and covers, pistons and driving boxes. Malleable iron is

used for the steam pipes, center castings, side bearings and truck

boxes for the tender.

The tender trucks are of the patented design of Mr. A. A.

Robinson, President of the road. They have channel-iron tran-

soms and no spring plank, the springs resting on the tops of the

boxes. It may be necessary to sometimes connect the tender

with an auxiliary tank, and for this purpose a pipe is arranged

so that the injectors may be fed from the auxiliary. The tender

frame is of 9-inch channels and is built in accordance with the

practice of the road

The following list givs the chief dimensions of the engine.

Fuel Bituminous coal and wood
Weight in workiag older 193,450 pounds
Weight on drivers 115,000 pounds
Rigid wheel base 13 feet
Total wheel base, engine 28 feet
Total wheel base, engine and tender 53 feet
Cylinders, size 21 by 26 inches
Slide valves, kind and make Richardson balanced
Steam ports 18S4 by 1% inches
Exhaust ports 18H by i inches
Bridges 1!4 inches
Driving wheels, diameter ou side of tire 49 inches
Driving wheel centers Cast steel
Tires, kind and make Krupp crucible steel
Engine truck wheels 28'4 inches diameter
Boiler Improved Belpaire wagon top
Outside diameter at smallest ring 78 inches
Working pressure 180 pounds
Boiler covering Johns fire felt

Fire box. Length, 120 inches; width, 37H inches; depih, 75 inches back and
82 inches front.

Tubes 412; diameter. 2 inches
Heating Burface, tubes 2,585 square feet
Heating surface, firebox 218 square feet
Heating surface, total 2.803 square feet
Grate surface 31.45 square feet
Tender wheels Diameter, 23 inches
Tender frame 9 inches; channel steel
Tender capacity 1,500 gallons: coal. 5 tons
Bearings, kind of mer.al R. H. Co.'s mixture
Brakes, Westingaou-~e American
Brakebeams, tuidrr Player
Train signal Westinghouse
Safely valves 3 by 3 inches; Crosby
Lubricators Nathan
Injectors . Friedman's W. F.
Gages Crosby
Whistle Crosby chime
Springs Scott Spring Company
Hsadlight Glazier circular case

Wrecking Train—N. Y., N. H. & H. R. It.

Although wrecks are much less frequent than formerly, there

is now great need of giving careful attention to prompt work
when they do occur. There are about 230 regular trains per day

on the Boston end of the Providence Division of the New York,

New Haven & Hartford Railroad, and as most of this business is

handled on two-track lines it is apparent that prompt wrecking

service is imperative. Mr. F. M. Twombly, Master Mechanic at

the Roxbury shops, his given considerable attention to this sub-

ject, and the results which he has attained will interest many of

our readers.

The train consists of four cars. The one next the engine is a

revolving derrick car built by the Industrial Works, Bay City,

Michigan. It has steam lifting revolving and propelling power

and its capacity at a radius of 20 feet is 40,000 pounds and at 16

feet 50,000 pcunds. It is of the latest model by these builders and

weighs 119,250 pounds when in working order. Steam is always

kept up in the boiler of the derrick, except when it is being re-

paired. The fire is looked after by the men who attend to the

fires in the engines in the roundhouse, so that the cost is low.

A flat car loaded with two car trucks and one truck for carry-

ing the front end of an engine is placed next to the derrick.

This car also carries wrecking frogs or car replacers, levers,

pieces of rail, a push car, rail bender, and several ladders. Its

weight, loaded, is 40 650 pounds.

The blocking car comes next. It carries a large assortment of

blocking of different sizes and also drag ropes, axles, shovels,

saws, tools for handling ice and cotton bales, track tools and

special tools for interlocking work. A large stock of nails of

various sizes and a quantity of track spikes complete the list of

important items. This car weighs 51,500 pounds.

The tool car is the last one. It is 60 ft. long, and together with

the blocking car is heated by steam, while the whole train is

equipped with air brakes. The tool car carries a large variety of

implemeoti aid appliances, arming which the following may be
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mentioned: A telegraph outfit for a temporary office, a case of

medicines and bandages for emergencies, canvas covers for per-

ishable freight, umbrellas for the protection of passengers, blocks

and falls with large and small ropes, extra air hose with fittings

attached, ropes and hawsers, spare wire Tope for the steam der-

rick, a large assortment of chains for slings, hydraulic jacks,

small screw jacks and other less important things. This car also

contains a small office for the Master Mechanic, acommissary and

galley outfit for supplying the men with food in case they are

obliged to be out for a number of hours. The comfort of the men
is also considered by the provision of oilskin suits for them to

wear in bad weather. This car carries a great variety of equip-

ment, and it is bo neatly arranged as to compel favorable com-

ment. The chains are hung on large hooks, and each hook is

marked with the size and length of the chain it carries. A con-

venient swinging crane is hung at the door through which the

hydraulic jacks and other heavy tools are loaded. This facilitates

getting the outfit away from the scene of a wreck after the work

is completed. The tool car weighs 62.090 pounds.

The train is heavy enough to require a good engine to haul it,

and usually a standard eight-wheel passenger engine is assigned

for this service. The engine, which was out on the day our repre-

sentative visitod the shops, weighed 172,000 pounds, including the

tender. The total weight of the train was 445,400 pounds, or al-

most 223 tons.

The train, including the locomotive, is always ready to start.

One of the spare engines from the roundhouse is run out to the

train and stands there instead of in the house until it goes out on

its next run. The wrecking crew ordinarily consists of from 15

to 18 men taken from the locomotive and car departments. The
foreman is one of the erecting foremen in the locomotive machine

shop. This crew is increased to 50 men when necessary. The

short time required to get the outfit under way is remarkable.

When calls come during working hours the train is ready to start

within two or three minutes from the receipt of the notice, and

at night this may be accomplished in from 18 to 22 minutes by

means of a simple but effective system of calling the crew. The

shop signals are given by air whistles and a large bell is rung by

compressed air at the roundhouse, all three being operated by

the telegraph operator in the Master Mechanic's office. The en-

gine is always assigned and the number known by the dispatcher,

which avoids delay in getting train orders, and the whole sys-

tem works very smoothly. Recently the train was run out for

the purpose of exhibiting the preparations by a biograph. The
members of the crew were informed in advance in this case and

the train was ready to start in 40 seconds after the call sounded.

The total cost of maintenance of the equipment in readiness to

start is $3.15 per day. This includes the care of the fire under

the derrick boiler, the fuel used and the wages of the engineer

and fireman who are specially employed at night. These men
do other work also and the engine is not figured as adding tj the

cost because one that would ordinarily stand in the house is run

out upon this track.

Combined Stake Pocket and Brace for Gondola Car Sides.

In 1895 a committee reported to the Master Car Builders' Asso-

ciation on the best methods of staying the sides of coal cars with

high sides, with the recommendation that this would be best

accomplished by using a transverse tie rod across between the

si3es near their tops, and protecting the rod by placing an angle

iron over it, secured at the ends by washers having grooves to fit

the Hinges of the angle. As an alternate arrangement for use on

cars that were likely to be loaded with lumber, the committee
recommended extr nding two stakes on each side near the middle

of the car below the siding, and supporting them by castings hav-

ing a bearing against the hoppers. Another plan has been used

which consists in placing two of the stakes on each side in line

with the needle beams, and extending these stakes downward to

the bottom faces of the beams.

It is generally admitted that side trussing does not answer the

purpose at all satisfactorily because of the necessity of using a

very shallow truss. Cross rods are decidedly objectionable be-

cause of the obstruction which they offer to loading long mate-

rials. Several car department officers have been working on the

problem, and in the accompanyingjengraving the method adopUd
by Mr. C. A. Schroyer, of the Chicago & North Western Railway,

is illustrated. This arrangement makes use of double transverse

trusses at the needle beams, and the trusses are reinforced

by extending the stakes to the bottom faces of the beams,

and by using a regular stake pocket in addition to the special stake

pockets which are so designed as to brace and enclose the

stakes and receive the truss rods as well.

The stake pockets are bolted to the stakes, and the car sides

and center and intermediate sills assist each other in carrying

the load. The improved stake pockets have eyes for the truss

rods and flanges or feet at the bottom fitting over the floor of the

Combined Stake Pocket and Brace.

oar. Heels project downward over the ends of the floor plank

and the casting also encloses the stake. The position of the

lower stake pocket is shown in the illustration. The truss rods

are entirely out of the way of the load carried in the car and

from extended trials in practice the plan appears to meet the

requirements of gondola cars admirably. Many such oars cannot

be loaded to their full rated capacity with coal because of the

weakness of the sides.

When the load deflects the center and intermediate sills of a

car equipped with this bracing the truss rods tighten and some of

the load is transferred to the side planking, and aside from the

advantages of supporting the car sides a car with this attachment

should be stiffer than one built in the usual way. The stake

pockets and queen posts are of malleable iron and the post6 are

formed so as to receive two of the transverse truss rods and also

one of the longitudinal rods. The arrangement shown has been

patented by Mr. Wm. S. Schroeder. We are indebted to Mr. C.

A. Schroyer for the drawing.

The New York City Paint Tests.

An important series of tests on the durability of paint upon

metallic structures which are continuously exposed to the

weather and to coal gases was commenced in New York during

the month of August by Mr. E. P. North, Consulting Engineer of

the Department of Public Works. The structure chosen for the

tests is a portion of the 155th street viaduct over Eighth avenue,

which is also over the tracks of the Manhattan Elevated Railroad,

and consequently is continually exposed to the action of locomo-

tive gases. The metal work has been painted and destroyed by

the fumes from the engines in less than four years, and it is now
intended that a number of paints shall be tried under conditions

which will permit of obtaining an accurate record of their stay-

ing qualities under the severe requirements imposed. The city

is cleaning the pottion of the structure where the tests are to be

made and to take all of the paint off the sand blast is used and

the surface of the metal is left clpan and bright.

A girder is assigned to each of 17 different paint manufac-

turers, and in order to insure against any damage to the cleaned

surfaces they are painted immediately after the cleaning is com-

pleted. Each concern is allowed about 3,000 square feet of sur-
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face, consisting of a girder and its floor system on each side to a

line half way between the next girders on each side. Any num-

ber of coats may be used, and there is no limitation as <o color.

The paint is applied by each concern, and every possible advant-

age is offered to each for a fair test of its product. Tbe time

required for coating, the chemical analyses of the paint;-, the

covering power and complete data of the work are carefully kept

by the engineers of the deparlment, and the results will un-

doubtedly be very valuable in assisting engineers in the specifica-

tion of paints for similar purposes. The city will profit by the

information obtained, and it is interesting to know that tbe cost

of the test will be about §7,500. It will probably be worth many
times that amount to be able to select the best paint.

Cinnuuinicaiious.

Crank Axles.

Editor American Engineer. Car Builder and Railroad
Journal
Having noticed the reply by Mr. G.R.Henderson to Mr. G. S.

Strong's communication in your October issue, and being arisious to

obtain all the information possible on the subject of locomotive de-

si?n, I would like to know what the objections to crank axles are.

They are almost universally used on English locomotives. Why
ean they not be used equally well in American practice ?

Merrill Davis.
New York, October 1, 1897.

I This is a sensible question and one that might well be raised

at this time in view of the excellent results which have been ob-
taineJ abroad in the use of crank axles. We are tempted to re-

ply to the question, but will give readers an opportunity to ex-
plain to our corre-pondent before doing so.

—

Editor.]

Washing Locomotive Boilers.

Editor American Engineer. Car Builiiee and Railroad
Journal :

I have received a copy of a paper on the washing out of locomo-
tive boilers, which was read at the October meeting of the West-
ern Railway Club, by Mr. John Mackenzie, in which statements are
made which I thick will be a surprise to many railroad men ; un-
fortunately the paper is very brief, so brief that it does not give us
all t

v e information regarding tbe author's methods of treating
waters in washiDg out boilers that is necessary to a complete un-
derstanding of his experience. As I take it, however, he has been
treatirg the waters of one division of the Nickel Plate road with
chemicals used in a secondary tank at stations where tbe water is

very bad. and that this method has been fairly satisfactory, but has
not given all the results expected from it. The experience of the
road, however, seems to be such that they have not lost faith in this

treatment.

While these experiments were going on on one division it ap-
pears that Mr. Mackenzie was employing the method of washing
out boilers thoroughly and frequently, and using blow-off cocks
and surface blowers extensively, to prevent the scaling of boilers
on other divisions where the water was not so treated, and that
where this method was employed he had much trouble from leaky
flues; the necessity of turning the power quickly at terminals led
him to lengthen the period between the washing out of the boilers,

and instead of washing them every 400 miles he finally allowed
them to run 7/'00 miles between the washings, with the result that
the leaking of the flues stopped and the expense of boiler-washers,
boiler-makers, etc., was materially reduced ; furthermore, when
these boilers were washed out at the end of 7,000 miles there ap-
peared to be no more sediment in them than when they were
washed out more frequently.

I am not informed as to how long this method of caring for boil-
ers has been in use or whether the large mileage between washings
has not resulted in heavy incrustation on the tubes and other heat
ing surfaces. It hardly seems possible that this practice could
have been carried out for any length of time without its bad effects
being shown by the condition of the boiler. When impure waters
are used in locomotive boilers every gallon evaporated leaves
a residue in the form of sediment or incrusting material, and fur-
thermore there is no way for this material to get out of the boiler
except through the washout boles; we all know that it cannot get

out through tbe cylinders except when the boiler is foaming, and
the material thus passing off from the boiler must be very slight

;

the conclusion, therefore, appears inevitable that if the incrusting

matter is not washed out of a boiler it will be found upon the heat-
ing surfaces. This is the experience of every one who has had the

care of boilers, and how Mr. Mackenzie could have arrived at his

conclusions without looking further for the causes which led to his

peculiar experience is hard to understand.

A number of Western railroads running through districts where
the water is bad have used soda ash successfully in the tender

tanks and have saved a large amount of money in boiler work
thereby. The use of this soda ash is only successful when accom-
panied by thorough boiler washiDg and the frequent use of blow-ofl

cocks. In fact, I have no hesitation in saying that the use of soda
ash is a detriment rather than an advantage unless the boilers are

washed out thoroughly and frequently: its only office is to keep the

incrusting matter in a soft and muddy state and prevent it adher-

ing to the heating surfaces until it can be washed out, and the

essence of the whole business is thorough boiler washing. In

this connection it may be of interest to note that these roads have,

in the past year or two, found out that instead of tbe temperature
of the water used for washing out being the most important thing,

it is the use of high pressure that is essential. It is almost
invariably the case that where really hot water is used in boiler

washing the pressure is very low. so low that it cannot clean the

surfaces properly. These roads are now using pressures of from
80 to 100 pounds, and where the work has to be done in a

hurry cold water is used. Tbe high pressure forces the scale

from the surfaces against which the stream of water is directed,

and the fact that the water is cold does not seem to be as detri-

mental as has been supposed. On the road with which the
writer is connected all washout pumps are supplied with pres-

sure regulators and pressure gauges, and it is the intention to have
all of them supply at least 100 pounds pressure, and 130 pounds is

preferred. This pressure is recorded at the pump, but the supply
pipes are of large diameter, and it is believed that tbe pressure at
the nozzle is not greatly reduced by the friction in the pipes. On
one division where the water is particularly bad the pressure em-
ployed at the pumps is 175 pounds per square inch. Furthermore,
our boilers are provided with washout plugs at many more points

that is considered necessary on many roads where the water is bet
ter; two tubes are left out and washout plugs inserted in their

places in the front tube sheet, so that through these openings
streams of water can be directed against the adjoining tubes and
much of the deposits removed from them. These are in addition to

the usual plugs at the bottom of the front tube sheet. Washout
plugs are also located so that the crown sheet, side sheets and back
sheet can be thoroughly washed, as well as having the usual open-
ings at the corners of the box above the ring.

Boiler-wasbing takes time, and when engines are hard worked,
and must be turned quickly at terminals, the time necessary to

properly care for the boilers is a serious matter; but those roads
that are compelled to use bad water, and have gone into this method
of caring for their boilers, are unanimously of the opinion that not-

withstanding the time consumed in boiler-washing the engines can
make more mileage and do better service in getting the trains over
the road than if this scale is allowed to accumulate in the boilers

and the operating and mechanical departments have to struggle

against the evils incident thereto. Furthermore, the mechanical de-

partments know beyond question that they are obtaining much
longer life from both fireboxes and tubes, and that the cost of boiler

repairs is reduced enormously. With such facts as these so well

established that they cannot well be controverted, the experience of

the Nickel Plate road seems strange indeed.

Oct. 23, 1897. M. M.

Large vs. Small Locomotive Valves.

Editor American Engineer, Car Builder and Railroad
Journal:
The above subject, upon which you printed an article in your

October issue, was given considerable attention some years ago.

It was reported on and discussed by the American Master Me-
chanics' Association, as shown by the seventh report (pages 1&6, 187,

195 and 201). Also the tenth report, (page 13), contains a statement
by the Committee on Valves and Valve Gearing, consisting of

Messrs. Lauder. Hudson and Waite. The subject was discussed at

the same time <page 224 1 . At the eleventh meeting a paper was
read by Mr. John E. Martin on " Tests of Passenger Locomotives. '

On page 162 he gives the result of his experiments. He states that
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it is clearly proved in the experiments male with different lengths

of port openings that in every case the power developed by the

longer port is proved to be the greater, aud further it is to be ob

tained with decreased consumption of steam per horse-power. This

result is due to the greater wiredrawing of the steam during

admission with the smaller port openings. Messrs. Lauder and
Hudson's conclusions are about the same.

These discussions and experiments extended over the years 1874,

1875, 1876, 1S77 and 187s, and a number of locomotives were changed
and built with the short ports, some 8 and 10 inches long in 16 inch

cylinders. It has never been fully demonstrated by the advocates
of short ports why better results should be obtained than with long

ones, and the matter finally died out, and the short ports were cut

out to normal length.

It is very probable that the reason you give why a 16-inch port Is

better than a 20-inch, "that the area of the admission ports to the

earlier cut-off is capable of supplying all of the»steam that can get
through the pipes or ports,'' is the true solution.

About the time the discussion of long and short ports was at its

height the writer 'uad an engine on a fast train that was not doing
good work; cards were taken from the engine which showed a low
mean effective pressure in the cylinders. After investigation it was
concluded that the throttle valve, dry pipe and steam pipes were
too small; the steam was wiredrawn from the throttle to the

cylinders. These pipes were all replaced with larger ones, and
all short turn?' were eliminated as far as possible. The result

was all that could be desired. A number of locomotives were
found with the same defects. The opinion was then formed by the
writer that the apparent improved results claimed for short steam
ports might be due to defective dry pip?, steam pipes or passages,

that would admit only enough steam for work in the small port
and show no better result with greater p^rt area, the volume of

steam being the same.

The deficiency of steam pipe area was very prevalent in old

locomotive designs, though the writer found some designed in 18S4

that had the same defects, and changed all that came under his

supervision with the same improved results. James M. Boon.
Utcca, N. Y., Oct. 23, 1897.

between the machine and the erecting floors and it is kept busy a
large part of the time. The motor for hoisting is secured to

biackets at the top of the mast and the gearing is clearly shown
in the engravings. The motors have separate controllers mounted

Electric Walking Crane -C , M. & St. P. Ry.

The convenience of electric motors for attachment to machin-
ery which was not arranged with a view of their employment is

nicely shown in a design

worked out some time

ago by Mr. George Gibbs,

Mechanical Engineer of

the Chicago, Milwaukee

& St. Paul Railway at

the West Milwaukee

locomotive repair shop.

The application is to the

operation of a walking

crane formerly driven.by

a rope. The crane bears

the name of Craven

Brothers, Manchester,

and has done service for

a number of years. The

floor carriage is built of

I beams, as will be seen

by an examination of

the engravings showing

the side view. These

beams are covered at top

and bottom by iron cover

plates, and within the

box thus formed the pro-

pelling motor was placed.

The mast is also of I

beams carrying a small

carriage at its top which

forms the upper bearing

of the crane and runs
Electric Walking; Crane,

along a track formed by two I beams turned on their sides and ex-

tending the full length of the shop. The crane is located centrally

Electric Walking Crane.

on the base carriage and they are very compact, taking up little

fpace.

The motors are of the Gibbs tvpe. known as "Fo," and run at
700 revolutions per minute, taking current from overhead wires
suspended above the upper rail of the crane. Power is furnished
from generators which are always running for other purposes
during working hours. Worm gearing is used in both cases, the
system of reduction being exceedingly compact and strong, and
it is also well-protected from lr jury in operation.
The most interesting feature of the design is not crnrected wilh

the details of construction, but is the fact that the rope drivecould
be so neatly and easily replaced by motors. The crane formerly
run by means of a cotton rope which was wrapped around
sheaves on the top of the mast between the rails, a d gearing
was employed to traverse the crane and do the lifting. TIip

rope ran at a very high speed and was kept running all day. It

was found that the countershaft and rope corsumed 12 h' rse

powi r when running light and the total power consumed when
running the crane at is full capacity was only 15 horse power,
which gave three horse piwer available for doing useful work, a
very small proportion. The electric motors are rated at 5 horse
power ea^h. As they were applied with very little change in the
mechanism the work of ap| lying them was not expensive. The
hoisting motor required the addition of one gear and pinion and
two small geais were added to connect the traversing motor to

the driving wheel. We are indebted to Mr. George Gibbs for the
photographs.

Well kept records of maiulenace of wav on roads of acknowl-
edged high standard will show that only 30 per cent, of the labor

cost is in conjunction with the use of new material, while 70 per
cent, is expended in maintaining the track to the required
standard with the material in use. It rauit be pitent to all, says
Mr. H. W. Church in a paper before the Roadmasters' Associa-

tion, tint without a systi m of accounting for so large a percent-

age of the 1 ibir cost, au 1 kniwing that is beins jiuliciou-ly and
economically emnloyed, there is a great opportunity for carele?p

and wastef I application.
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The Sanborn Train-Order Signal.

Through the courtesy of Mr. S. Sanborn, General Superinten-

dent of the Chicago & Northwestern Railway, we have received

a drawing of his improved train-order and block signal which is

being used rather extensively on the road mentioned. The ob-

ject of the arrangement selected was to produce a semaphore

signal that would be permanent f>nd do away with the necessity

of renewal of the mast every few years, which must be done if

wooden poles are used. The drawing shows a front elevation of

a double signal. It is constructed of old steel rails of 50 pounds

section riveted together flange to flange, and at a distance of

about nine feet from the top of the mast the rails diverge, leaving

a space of 8f inches between the flanges near the top. The en-

graving shows the method of attracting the semaphores and also

the location of the balance levers. The connection from these

Sanborn's Train-Order Signal,

levers to the operating levers in the station is by wires and
chains. To brace the mast laterally anchor planks are secured

to it underground and the mast rests upon a plank placed flat-

wise. The cost of manufacturing the signal is stated by Mr. San-
born to be $32.00 complete and set up at the station. It is con-
structed for this cost at the shop of the Chicago & Northwest-
ern Railway. This cost compares very favorably with I hose of
less permanent character, and permanence is an important mat-
ter, in view of the large number of signals that this road is to
install.

Joy's Assistant Cylinder.

The 9o-called assistant cylinder designed and patented by Mr.
David Joy. the well-known inventor of the Joy valve gear, has
attracted considerable attention among marine engineers, and we
present herewith an illustration and brief description of it for
which we are indebted to The Engineer:
The assistant cylinder, as its name implies, assists the driving

of the slide valve, and thereby relieves the eccentrics and gear of
this work, taking the place of the ordinary balance cylinder, and
in some cases, being much smaller than "the latter, has been ac-

tually placed within the balance cylinder casting. It will be
seen that it is practically an engine having admission, cut-off,

compression, and release, the piston forming the valve to give

the required regulation, while being attached directly to the

valve spindle its stroke varies with that of the valve itself, so

that when the engines are linked up, the cylinder obtains

less steam and only does work proportionate to

the requirements of the valve gear, no individual

attention being required. In most warships, where the space
between the top of the valve cbast and the under side of the deck
beams is very limited, an arrangement, aa shown, i. e., forming
the cover joint some way down the aylinder wall, is adopted

I

Joy's Assistant Cylinder,

with satisfactory results, enabling the cylinder to be overhauled
without taking any of the gear apart; in one instance a cy Under
having a stroke of 7 inches was fitted within an available space
of only 16A inches. Owing to the rapidly increasing size of en
gines, combined with higher piston speeds and steam pressures
on modern high-class engines, some means of overcoming the
inertia of the valves at the beginning of the stroke, and checking
the momentum at the end, other than by the eccentrics and rods,
has become a pressing necessity, and the assistant cylinder has
been designed to meet this want.
The system has been applied to 540,000 indicated horse-power

of various classes of engines, among which we may mention 24
ships of the English Navy, and others of the Italian, Austrian,
Dutch, Portuguese, Spanish. Argentine, Chilian and Japanese
governments, besides many English mail steamers.
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The Pneumatic Tube System of Mail Transportation in

New York.

The line of pneumatic tubes for the transmission of mail

underground, now operating between the Produce Ex-change

and the General Post Office at City Hall, New York, is but part

of a system of rapid and economical uiail delivery which it is

expected will eventually extend throughout the limits of New
York. It is known as the Batcheller Pneumatic Dispatch Tube
System, and was installed by the Tubular Dispatch Company, of

New York, under the supervision of B. C. Batcheller, of Phila-

delphia, Pa., from whom the system takes its name. The actual

construction is in charge of Chas. A. Budd, Assistant Engineer,

also of Philadelphia.

A general idea of the mail tube system is given by the state-

ment that it consists of a circuit of iron tubes laid underground

and thrc ugh which letters and other mail matter is transported

The route of the tubes, the length of which is 4,000 feet, is

through Beekman street to William, to South William, to Broad,

to Stone and thence to the Exchange. The power used for

transmission is compressed air at a comparatively low pressure.

This is supplied by the Rand improved duplex air compressor,

built by the Rand Drill Company, of 100 Broadway, New
York City, and is located in the basement of the Post

Office. The compressur needs no detail description, as it does
not differ materially from air compressors of the Rand type
built for other purposes. The stroke is 20 inches, the diameter
of the steam cylinders 10 inches and the air cylinders 24 inches.

Compressed air at a pressure of six or eight pounds per square
inch is stored in a tank from which it flows to the sending appa-
ratus, situated on the floor above the compressor. From here the

air is sent through the outgoing tube to the Produce Exchange,
from whence it flows bick through the return tube to the Post
Office, passing through the receiving apparatus and into a tank.

Sending and Receiving Apparatus.

in carriers by means of compressed air. Carriers may fallow

one another at intervals of about six seconds, which experience

indicates is the time required to avoid contact.

In the line opened between the Post Office and the Produce
Exchange and which was successfully tested and set in operation

Oct. 7th, the lubes are of bored cast iron, twelve feet in length.

They have bells cast upon one end in order to join the sections

with lead and oakum calked in the usual manner of making
joints in the water and gas pipes, except that at the bottom of the

bell a counter bore is turned to receive the finished end of the

next section. By thus machining the ends a practically con-

tinuous tube with noshoulders is formed. A mandrel 18 inches in

length and 8g*j inches in diameter at the center tapering to eight

inches at the ends is run through on completion of each joint.

This pipe is laid in trenches from two to six feet below the pave-

ment supported by having the ground firmly tamped about it.

The inside diameter of the pipe is 8-J inches which is increases to

8| inches at the bends. This is the greatest diameter that can be

profitably employed without resorting to carriers on wheels.

The sending apparatus is simply a valve and consists of a short

section of tube supported on trunnions and enclosed in a circular

box. This can be turned so as to receive the carrier. It is then

turned by a handle until it justifies with the main line of the

tube, and the carrier is driven forward at once by the air press-

ure. The style of receiver depends upon the pressure at the sta-

tion. If this exists as in the case of the Produce Exchange line,

the tube cannot be opened to allow the carrier to come out. In

that case the receiver consists of a movable section of tube upon
trunnions, and placed normally in a position to form a continua-

tion of the main tube, from which the carriers are received.

Just before the carriers reach the receiving chamber the current

of the air passes out through slots to a jacket. By a system of

air cushions, valves and cylinders the pressure is relieved, and

the receiver is tilted to permit the exit of the carrier.

The carrier is a flat sheet of steel bent into a cylinder, riveted

and soldered. It is two feet long and seven inches in diameter. The
front end is a convex disk of s'eel, stamped in the desired form,

and secured to the body by rivets. A buffer of felt is attached to
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the end. The carrier is supported in the tube by two bearing

rings made of fibrous woven material, located on the body of the

carrier a short distance from each end. These permit it to pass

through a bend in the tube of minimum radius without becoming

wedged. The rear end of the carrier is closed by a hinged lid

and special lock, which insures the impossibility of the carriers

opening during transit. The carrieis when empty weigh about

12 pounds; when loaded they weigh from 20 to 25. They hold

from 600 to 800 letters each.

The earliest practical use of pneumatic tubes for transmission

pnrpo.sesof any kind is noted in a system of U inch pipes laid in

London in 1853. These were employed for sendiug telegrams

from the central station of the Electric & International Telegraph

Co., to the London Stock Exchange, a distance of 220 yards.

Carrier for Letters.

The system at present in use in London is known as the "radial,"

employing one central and several minor pumping stations from

which the tubes radiate. The outgoing tubes were operated by

compressed air, the incoming by suction. Three-inch tubes are

used. The London system iucludes 42 stations and 34 miles of

tube. Liverpool, Manchester, Birmingham, Glasgow, Dublin aud

New Castle are also equipped with pneumatic tube systems of

transportation. The city of Berlin has an extensive radial system

of tubes. In faris pneumatic tubes were first introduced in 1865.

The first system of pneumatic tubes for transportation of mail

in the United States was installed in the city of Philadelphia in

Compressor for Pneumatic Mail Tube System,- By the Rand Drill Co.

1892, and connected the main postofflce with the sub-postoffice in

the Bourse. The system now being installed in New York and of

which the Produce Exchange line is the beginning, is practically

the same as that in Philadelphia. It is essentially an American
invention, and except the small tubes used by the Western Union
Telegraph Company in some of the larger American cities, is the
only organized and successful attempt to introduce pneumatic
transportation.

It is the purpose of the New York post office authorities to fol-
low the Produce Exchange line with one to the Grand Central
Depot at 42nd Street and another to Brooklyn, and work on
these two lines is already far advanced.

The Ashton Valve Works.

The works of the Ashton Valve Company are situated in the

business district of Boston, and while they are not impressive as

regards size and modernness, they are conveniently arranged on

three floors of the building, a part of which is used for other

purposes, and it is evident that a large capacity is provided in a

small compass. The company manufactures pop safety valves,

pressure and vacuum gages with their accessories and the prod-

uct is of high quality, as an inspection of the works in all its

stages shows. The company is very busy with government

marine work and locomotive orders; there is enough of the latter

work on order to keep the shop running at its full capacity for a

long time. The export business is also large.

The heavier machine work and the assembling of the

pops is done in the large machine-room on the third floor

of the building. Here the large pop castings are bored,

and the heavier brass work is done. The top floor is di-

vided into smaller rooms, a foundry, a test room, the

boiler and engine plants, the spring room and the gage

department. The metal for the brass and composition

parts is cast here. The testing of pops is very simple.

A special boiler of the locomotive type furnishes steam
up to 300 pounds pressure per square inch, if needed, and a 6-inch

pipe leads from the boiler-room into the test room where the pops

are attached by a nipple. The blowing-off pressure is carefully

adjusted, and the reduction in pressure before the closing of the

valve is attended to with equal care. The reduction of pressure

is made very slight—as little as 3 pounds -and the workmanship
and means provided for adjustment must be good in order to

admit of this result. The pops are compared with a large speci.il

gage that is frequently tested.

The springs are made of square Jessop's s'eel. and as the life of

th.fi valvj is Lr-;ely dependent upon this member, its construc-
ti< n is important. The size of the cross-section of
the steel has a maiked influence on the working of
the spring, and odd sizes with Jj inch variation,

more or less, than the standard sizes, are frequently
necessary in order to get the desired effect of relia-

bility of popping and small reduction of pressure be-

fore the valves seat themselves. As to the life of the
springs, it is interesting to know that an Ashton pop
valve working under a pressure of 90 pounds has
been opened daily by hand since March, 1883 or over
fourteen years,without failing to close at the proper
pressure, until within a month ago. Such a report
was seen at the office of this company, and it was
seen to be not an unusual thing for such accounts
of the reliability and durability of the valvfs to be
sent in voluntarily by users of them. Another in-

teresting thing was noted, that the two pop valves
ordered for the new experimental locomotive at
Purdue University for pressures of 253 and 255 pounds
are made in all respects like the ordinary valves of

these manufacturers. The practice for regular work
for ordinary pressures makes use of sufficiently

strong construction to admit of carrying these high
pressures. This was surprising to our representa-

tive, as it was expected that special valves would
be furnished on this order.

The most interesting department was the gage-room. The
steam gage springs are bent into the proper form from seamless,

elliptical, solid drawn tubing which is cut into the proper length.

It is filled with sand, the ends aie plugged, and it is bent over a

die by a roller. These springs must be free from imperfection

and after receiving the end fittings, which are soldered on, they

are hung up for several weeks before being used. This is to per-

mit the internal stresses from the bending to equalize before the

springs are put into gages. The cases and movements are fin-

ished, and after assembling a blank dial and the hand are puton.

The hand is adjusted at the proper point for the zero pressure

and the other points on the dial are found and marked by com-



AND RAILROAD JOURNAL 881

panson with a standard test gige, which, though tested every

month, has not been found out of adjustment in four years of con-

tinuous service. Each gage spring is calibrated and the dial

marks are made to fit the action of the springs. The gages are

therefore correct throughout their range instead of at a few
points only as must be the case with springs which are put into

gages the dials of which have been put in " ready made " with

the graduation done beforehand. Here is conscientious work
which is worth a little extra cost. The dials are covered with
tar after being silvered and stamped and the polishing brings out

the bright surface, leaving the lettering and graduation marks in

black. For testing hydraulic gages a hydraulie screw test pump
with a capacity of 25,000 pounds per square inch is used. This is

a block of 4 inch square Jessop's steel with a lj-inch hole bored

into it, to which the plunger of the screw is fitted. Two nipples

take the test gage and the gage to be compared therewith. The
vacuum gages are compared with a mercury column and the

ordinary pressure gages are tried on a pump tester.

The office, store and drafting rooms complete the plant, which
is of special interest because of the long and painstaking career

of the company. The attention to small details is shown by the

use of a spring stop to catch the movement of the gage hands
when sent back to the zero point suddenly, and by the use of

German silver sectors for the train line movements of duplex air-

brake gages. These movements are subject to sudden fluctua-

tions of pressure, which have been known to strip the threads of

brass sectors, and the practice of using German silver has been

adopted for all such sectors to the improvement of all gages of

this type. Much more might be said about details of construction

if space permitted. The officers of the company are as follows :

Mr. Edward P. Mason, President; Mr. Fred. A. Casey, Vice-

President, and Mr. Albert C. Ashton, Secretary and Treasurer.

The Monarch Brakebeam.

The drawing shown herewith illustrates the method of con-

structing the Monarch brakebeam, manufactured by the Mon-
arch Brakebeam Company, Limited, Detroit.

The form of this beam is that of the bow string truss. This

causes it to draw the shoes awaj from the wheels when the

brakes are released, and it is also claimed that the form

of the attachment of the brakehead to the beam prevtnts

the former from turning. The beam consists of a truss

the compression member of which is formed in a curve of

2-inch steel tubing having an outside diameter of 2| inches.

The tension member is

a 1-incb round rod

threaded to rtceive nuts

at the ends. The brake-

head is secured to the

beam by the nuts on the

ends of the tension rod

and in order to intute

these nuts against back-

ing off pins are parsed

through the ends of the

rods. The ends of the

compression member
are entered in'o the

cavities in the brake-

heads, the pipe is pressed

or indented around the

tension member. The wheel guards are of f-inch rods held

in malleable iron castings, which are cast in halves and are

held together by an eye bolt and nut. The safety hanger
engages the eye b >lt and the bolt holds the guard piece by means
of a slot in the 1 inch bar. The strut is also a malleable casting

and is provided with two bearings on the compression member.
Tne engraving gives a good idea of the construction of the beam
and the relative location of the point of application of the load

and of the pressure against the wheels.

The Most Economical Steam Power.

The lowest cost of furnishing steam power which we have seen
is recorded by Dr. R. H. Thurston in Science, who states that $11.55

per year of 3,070 working hours covers the cost reached in the War-
ren Steam Cotton Mill, Providence, R. I. The engine, designed by
Edwin Reynolds, of the E. P. Allis Company, Milwaukee, is cross-

compound coudensing, rated at 1,050 horse power; cylinders, 32 and
63 inches by 5-foot stroke, making 74 revolutions per minute. The
steam pressure is 155 pounds per square inch and the coal consump-
tion is 1.35 pounds per horse-power hour. Heine water tube boilers
are used. Coal cost9 *2.26 per ton.
The following is a tabulated statement:

Fuel per horse power per year of 3,070 hours $4.70
Labor 1.88
Supplies and repairs 42

Total operating expenses $7 00
Interest at five per cent 2.05
Depreciation at five per cent 2.05
Taxes 41
Insurance 04

Fixed charges 84.55

To'al cost of power per year - - $11,55

The cost account includes the cost of steam used for all purposes,
including banked fires, nights and Sundays, and that supplied to
the mill. The engine replaces a quadruple expansion engine which
was destroyed by fire after seven years of service. It appears that
the saving of fuel which may be made by a quadruple as compared
with a compound engine is more than overbalanced by its higher
first cost, when the engine is run only 10 hours a day and the cost,

of coal is as low as $2.26 per ton.

Hancock Inspirator Tests.

What may be termed " flexibility" is an exceedingly important
feature of boiler feeding apparatus when it is applied in the sense
of ability to feed water of varying temperatures and to regulate
the amount fed from full capacity to about half that amount,
and injectors that will throw water at a temperature of over 125
degrees are not common. The following results of temperature
tests made recently at the works of the Hancock Inspirator Com-
pany in Boston on one of that concern's locomotive inspirators
are satisfactorily vouched for, and are of more than ordinary in-
terest:

Hieam Dressure Temperature feed Temperture de- Gallon6 per
v water. livery. hour.

150 pounds 80 degrees 198 degrees 2.925
150 " 124 " 244 " 2.647

The difference of temperature of 44 degrees did not affect the
working of the inspirator in any way, except to change the de-
livery from 2,925 to 2,647 gallons per hour, a difference of 278
gallons per hour. The higher temperature is not likely to be ex-
ceeded by water heated by locomotive feed heaters, but 124 de-
grees is not the limit of the inspirator, which will work equally
well up to 136 degrees. By courtesy of Mr. W. S. McGowan, Jr.,

Treasurer of the company, a representative of this journal wit-
nessed a test with water at 125 degrees, which gave no sign, as

The Monarch Brakebeam.

far as the operation of the inspirator was concerned, that the
feed water was not cold.

A test was also made on the same inspirator to show the
amount of variation between the maximum and minimum ca-
pacity at the same temperature of the feed water; 75 degrees,
and the same steam and back pressures, 160 pounds. The maxi-
mum amount of water delivered was 2,940 gallons per hour and
the minimum was 1,575 gallons per hour or a little more than 50
per cent, of the maximum. These tests were all made with an
inspirator taken from stock and without any changes in the ap-
paratus.
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Among the advantages obtained from an economizer or feed-

water heater is that of greatly increasing the heating surface of

the boiler and the saving of heat which would otherwise go to

waste. The heating surface thus obtained is better, in the sense

of being more efficient, than that of the boiler itself. This is be-

cause the circulation in boilers usually keeps all of the water at

very nearly a uniform temperature, whereas in an economizer
the hot gases as they become cooled are continually brought
into contact with still cooler surfaces, so that the greatest pos-

sible difference between the teuaperatues of the water and the

hot gases obtains. This effect is best secured by a comparatively
slow motion of the water.

It is worthy of note that comparatively little is done to jacket

locomotive cylinders, yet it may be done with little trouble and ex-

pense. An arrangement for applying asbestos insulation to cylin-

ders, cylinder heads and steam chests was shown in our issue of

April, 1896. This is put on in such a way as to permit of removing
thecylinder heads and steam chest covers, insulation and all. The
apparent advantages of this practice are such as to cause wonder
that it is so seldom followed, although steam pipes for stationary

plant- not exposed to the elements are generally encased in non-
conducting coverings. The matter has been considered impor-
tant enough to warrant appointing a committee to report upon it

at the next Masttr Mechanics' convention and it is well that the

subject should be brought up for discussion. This is one of the

directions in which locomotive efficiency may be improved with-

out change of design or any other expensive alteration.

Railroad managers seem to be rather backward in appreciating

the necessity for providing efficient water cranes at stations. It

was formerly not important if a train should be delayed a few
minutes while the locomotive tank was being filled, but now
every moment saved reduces the cost of operation. To look upon

the usually comparatively long stops at stations for water as a nec-

essary evil is to be behind the times, bt cause any road may have

water stations from which 3,200 gallons may be run into a tender

tank in one and one-half minutes, if they will but build

them. Large piping, large water cranes and high tanks are re-

quired in order to reduce the delays, and as soon as their im-

portance is appreciated the common practice of using low tanks

and small pipes will give place to modern methods. There is a

marked tendency to improve water service and it is believed to be

well worth while because the loss of time at stations must be

made up by hard running, which means expensive running.

We shall have more to say on this subject later.

It is well known in steam railroad service that the safety ©f a

train depends very largely upon its ability to stop within a reason-

able distance. The air-brake has made it possible to greatly in-

crease speeds without endangering the lives of passengers, and it

is difficult to understand why the same appreciation of good

braking appliances is not held with regard to street cars. We
have before us three newspaper clippings giving accounts of

recent accidents which occurred to electric cars through intffii-

cient brakes. It is not to be said that the best of brakes would

prtvent all collisions involving street cars, but it is clear that with

the high speeds now practiced on electric railroads the best possi-

ble brakes should be provided. Good practice demands some

combination other than chilled shoes upou chilled wheels, yet

this is not unheard of among street railroads. Those who have

been following the subject of power brakes for steam roads for

the past 20 years know how much reliance was placed on the

old chain brake, yet this is now u :ed to a considerable extent on

cable und electric railroads. The same reasons why brakes should

have the utmost possible efficiency hold equally well with street

as with steam railroads, and there is no reason why air-brakes

should not be applied generally to street cars. At least the best

of brakesboes should be used and a few moments study of the

results of tests of the Master Car Builder's Association will con-

vince anyone of the great difference between the various types

of shoes. The subject of better braking without regard to first

cost ought to be discussed, for at present the street railroads are,

in many cases open to the criticism of indifference to the public

safety. The speeds long ago outgrew the appliances used for con-

trolling them.

THE NEW PROBLEM IN TRANSPORTATION.

Managing officers of steam railroads have been watching the

inroads of the electric lines upon their business with great con-

cern, and it is evident that prompt action must be taken or

most of the suburban business will be transferred to the trolley

lines.

Ten years ago there was almost no electric traction. Now iu

the United States alone there is a trackage of nearly 14,000 miles.

The increase in revenues is not less remarkable, for we are told by

Mr. Wm. J. Clark that a road 30 miles long without increasing its

trackage or making any other change except to substitute elec-

tric for horse traction, has increased its dividends from §60,000

in 1886 to $800,000 in 1896.

The steam roads desire not only to offset the competition of

the electric roads; they also want to derive the benefits now en-

joyed by the troiley lines as the fruits of better service. One
reason why it has been impossible to compare the cost of opeia-

tion of steam and eltctric traction on the same road is the tend-
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ency for the eltctric equipment to stimulate travel and increase

the volume of Imsiness. This is clearly shown by the reports of

the iucrease in travel between Hartford, New Britain and Berlin

over the eKctric line of the New England Railroad. The last

year of the operation of steam on this line showed an average of

750 passengers per day.

The number carried under the new plan at once jumped to

high figures; the number for the first week, ending May 30, was

27,507, and for the following week 31,513. In the next week it

was 20,000. These figures do not represent ordinary conditions

because of the novelty of the line, which had a great influence on

the amount of travel at first. The smallest number for a week

has been 14,502, and for the week ending October 3 the number
was 15,145, wnicb may be taken as fairly representing the aver-

age conditions. The increase is due to several influences which

are too well understood to require enumeration here.

Even if the present electric lines operating under conditions

most nearly resembling those of the steam lines prove themselves

to be satisfactory as to cost of operation, few roads are ready to

undertake the financial burden of a change of power, but it seems

probable that the suburban rapid transit system of the future

may be reached by an evolution from present methods. Revolu-

tionary engineering very seldom succeeds in connection with

railroads, and there are good reasons for going slow.

In some cases a system which occupies an intermediate posi-

tion between the present steam and electric methods seems to be

necessary, and several roads are now seriously considering the

adoption of such a plan. Steam appears to be the most natural

power for this service, and a revival of the steam dummy is a

strong probability. It is necessary to divide the power into

small units with a proper regard to the proportion of paying and
non-paying weight and the steam motor car recommends itself

in these particulars. A motor car with accommodations for 60

passengers would permit of handling the business duiing the

hours of light traffic, and during the busy hours, by giving the

engine power enough, trailers could be added for the heavier

travel. It is not believed that the resources of the steam locomo-

tive for such service have been exhausted, and the efficiency of

finely divided steam power ought to be known before going ex-

tensively into changes involving the expense of electric work.

Steam motor cars are now under construction for trial on three

different railroads, and while there is nothing new in the idea it-

self, its application at this time is for the purpose of meeting con-

ditions which have recently arisen. One of these designs is

shown elsewhere in this issue. It is evident that trunk-line

methcds, with large trains, expensive to operate, are not now
applicable to a large proportion of suburban and branch line

travel. Train crews of five or even six men to care for the trans-

portation of about the same number of passengers are found dur
mg hours of light travel on many runs. Herein lies an advan-

tage to any equipment which would necessitate but two men for

a motorcar and three men for a train of three cars.

The flexibility of a steam motor car service appears to be

satisfactory, and in some respects it is even greater than that

which is so strongly urged as a recommendation for electricity.

The advantage of being able to move the power and concentrate

it on any paiticular line is important, and self-contained power
may also be moved bodily for use elsewhere when traffic be-

come dense enough and steady enough to require a central

station.

The design of a steam motor car is not an easy problem. It

should require the minimum of personal attendance. It should
be compact and powerful enough to move itself and three or

even four trailers. It should be able to start quickly and to

run fast enough, say 40 miles per hour with a full load, and yet

should be fairly economical when lightly loaded. There must be

fuel and water capacity for runs of 25 or 30 miles. There must
be no vibration or oscillation of the motor car by the engine, and
comparative noiselessness is desirable.

The power of acceleration should be equal to attaining a speed
of say 40 miles per hour, within a distance of from one-third to

one-quarter of a mile. This ought to be possible with a weight of

about 15,000 pounds per driving wheel and wheels of 50 inches

diameter without demanding too much of the boiler.

Much more than a mere question of motive power is involved

in this problem. It is a combination of power and business

questions and is worthy of the best thought and study that can

be brought to bear upon it.

Since the foregoing paragraphs were written, the annual re-

port of the New England Railroad has been published, in which

Mr. C. Peter Clark, General Manager, who is to be considered as

a pioneer in this experimenting, presents his views on this sub-

ject, which we are glad to quote as follows:

The management is alive to the necessity for some method of

handling passenger business at less expense per train-mile than

appears possible under existing conditions, not only in localities

which require a stated passenger service, although furnishing less

than a carload of passengers for each train, but also in competition

with electric street railways.

A combined engine and car recently designed may meet the first

requirement, while the demand of short distance travelers for fre-

quent service may best be met by the U9e of electricity.

The competing lines of electric cars between Boston and Dorches-

ter (five miles) are responsible for a loss of more than 350,000 pas-

. sengers during the year.

The local passenger earnings have been suffering for several

years from these changed conditions, which threaten increased loss

in future.

The passenger business between Hartford and New Britain over
this road has for some time averaged 750 passengers per day.

It was likely to be entirely lost to the company by the construction

of a parallel electric trolley line between the two points. Arrange-
ments were therefore made for a supply of electricity from a station

erected by the New Haven Road at Berlin, a third rail was in-

stalled by this company on its eastbound track between New
Britain and Hartford, and since May 24, 1S97, a half-hourly service

has been offered the public at a uniform rate of 10 cents. During
the 16 weeks following May 24, and ending Sept. 12, the travel on
electric road amouuted to over 300,000 instead of about 75,000 as
would normally have been carried by steam.

If the operation of the third rail proves as satisfactory during the
winter assince its installation, an extension of the service to Forest-
ville or Bristol would seem to be clearlj desirable.

&TEAMPRESSURE, THROTTLING AND EXPANSION.

The mere; mention of the old, old story of the so-called throt-

tling vs. reverse lever regulation of locomotives may cause a
" tired feeling " among our readers, but a subject is never old

while a new idea may be had from it. Some men have recently

discovered that there is something in the idea of throttling and
have received much undeserved credit for acknowledging that

they were wrong when for years they taught that the wide-open

throttle and regulation of speed by the reverse lever was the most
economical way to run a locomotive. There are many n ho hold

yet to the opinion that throttling is wasteful, and among them is

an exceedingly able engineer, who has said: " It is strange that

motive power departments will design valve gears of the most
improved pattern and then permit the steam to be distributed by
the throttle." He would regulate by the cut-off at all times;

others admit that there are conditions of running under which
throttling is permissible, and yet others believe that throttling

always leads to the saving of steam. If we did not already

know that the locomotive is very little understood this difference

of opinion would be convincing of that fact. This is a question

upon which it is easy to be mistaken; no one knows positively

where, under the conditions of common practice, throttling

should begin. The reason is probably to be found in the wide
variations in the work required from this type of engine, which
demand corresponding changes in the method of operation. It

is clear that one method is not to be applied equally well under
all of the conditions. It is safe to say t nat the effect upon the

steam of the wide range of temperatures in a cylinder working
with short cut-off has been underestimated, and it is to this im-

portant matter that attention should Le drawn, because cylinder

condensation is the root of the whole subject, and it seems pos-

sible that an important improvement in locomotive operation



384 AMERICAN ENGINEER, CAR BUILDER

may result in this discussion. By the way, the same old subject

was discussed as early as 1850, and the authorities of that day

appear to have known as much about it as do those of to day.

It is strange that history repeats itself so often in locomotive

practice and that educated engineers are obliged to learn to-day,

as they did nearly 50 years ago, from the relatively uneducated

men who handle the engines.

Isherwood in 1863 clearly showed his appreciation of the effect

of cylinder condensation, the losses from which he placed as high

as from 30 to 40 per cent. In 1851 D. K. Clark experimented on

locomotives, and in the preceding year he showed that English

locomotive runners had been in advance of the educated engi-

neers of the time. In those days, with about 100 pounds boiler

pressure, it was difficult to get the men to use a cut-off of less

than one-third of the stroke. It is not necessary to cite the

authorities who have become convinced that throttling is some-

times advantageous, but it is worth while noting that Charles T.

Porter has recently expressed his opinion in comparing methods

of governing stationary engines as follows*: 'It has appeared to

me that an opening presented itself for a large improvement in

the direction of economy by employing a fixed point of cutoff,

suitably selected and regulating by meaus of a throttling gov-

ernor, thus avoiding early cut-off entirely. There can, I think, be

no doubt that though the theoretical gain by cutting off earlier

is considerable, this is out-weighed many times over by the in-

crease in the losses from cylinder condensation and waste room.'

The object of governing is to adjust the power to a variable

load, and the losses of an underloaded engine are well known to

be high. It would appear to be a good plan to vary both the cut-

off and the steam chest pressure in accordance with the load in

such a way as to avoid the higher rates of expansion which cause

grsat differences of temperature between the incoming and the

outgoing steam.

There is a difference of 158 degrees Fahrenheit between the

temperatuies of steam at 175 pounds admission pressure and 2

pounds back pressure, and this difference is only 32 degrees less

than the difference between the temperatures of boiling water and

ice. If boiler pressures in locomotive practice increase above 200

pounds, which is now believed to be the highest in use in this

country for single-expansion engines, the disadvantages of work-

ing at high rates of expansion will be yet greater. That there are

advantages in higher pressures than are generally employed, and

that these are to be had from simple engines,we believe to D3 true.

There is no ques 1 ion about the improvement obtained from high

pressures coupled withmultipleexpansion, but motive-power men
are not generally so sure about high pressures in simple engines,

owing to the high terminal pressures which follow higher initial

pressures. If the cut-off is short enough to prevent this, trouble

occurs at once. After considerable study of the subject the con-

clusion was reached that a material gain might be secured by

the use of much higher pressures than are now found even in com-

pound locomotives, and at the same time by throttling the steam

down to an admission pressure that would be suitable for the

load and the speed of the engine. This is a radical suggestion,

but it seems to be good engineering, and we offer it for considera

tion.

The proposition we make is that boiler pressures of 250 pounds

per square inch be used on locomotives and the pressure be re-

duced to 175 pounds or thereabouts for use in the cylinders. We
believe that this may be done by a reducing valve without any dis.

advantage. This means simply that the well-known advantages of

super-heated steam may be applied to locomotives without any

change in design except what is necessary to render the boiler s

strong enough for the additional pressures. Some may say that this

will increase the weight of boilers and that present forms cannot

be made to stand the pressure. We do not believe that these are

to be considered serious objections. There are those who think the

present locomotive boiler likely to give place to some form which

will do away with the bad features of current practice in the use

of stay-1 olts, and we have only to look at marine practice to see

• Trans. A. S. M. E., Vol. XVI.. p. 113.

furnace construction that has been modified to accommodate in-

creased pressures. We do not know of a single important objec-

tion to corrugated fireboxes of cylindrical form for locomotive

boilers, and it is well known that they withstand high pressures

in marine work.

It is entirely unnecessary to explain the reason for obtaining

superheating by throttling, as this is well understood. Good use

is made of this principle in marine engineering with particular

reference to water-tube boilers. Water-tube boilers are often

worked at a pressure of 250 pounds and the working pressure at

the steam chests brought down to a lower pressure by reducing

valves. This appears to be a most direct and simple way of su-

perheating and it would cost very little to ascertain its value.

The real question of throttling seems to us then to be much
deeper than one concerning the best way of running a locomotive.

It is easy to show conclusively that throttling with present pres-

sures is often better than the other method of regulation; but

aside from the mere matter of operation, it seems probable that

by carrying throttling a long way farther an important advance

step in locomotive engineering may be taken.

AIR BRAKES WILL NOT 0PE2ATE WITHOUT AIE PRESSURE.

A peculiar accident occurred to the New York, New Haven &
Hartford 9 a. m. train from New York to Boston, on the morning

of September 29. from which some exceedingly important lessons

with regard to air brakes should be learned.

This train stopped as usual at Bridgeport and, according to the

newspaper accounts, when the engineer tried to slacken speed

running into New Hiven, preparing to stop, he found that the

air-brakes would not work. The speed was high and though the

whistle for brakes was sounded, the train was not stopped until

t had collided with an engine standing beyond the station which

caused the wreck that resulted in the death of the engineer.

Knowing that the air-brake apparatus of the Westinghouse

make, which wag involved in this accident, does not usually fail

to do what is required of it, a representative of this journal

looked up the matter carefully and ascertained some facts from

employees of the road. He satisfied himself that there is no

cause for anxiety about the apparatus, it being clearly not to

blame for the trouble, and the importance of the matter renders it

desirable that the facts should be published.

A bad leak developed in the front end of the boiler very soon

after the train left New York, and it became so bad as to run the

steam pressure down enough to cause the train to run into Bridge-

port late, and this undoubtedly led the engineer to use every re-

source to save steam in order to make up the loss. There is

every reason to believe that he shut off the air pump in order to

save the steam consumed by it, and that he forgot to start it again

before the pressure in the brake system was so reduced as to

render the brake inoperative. The failure of the governor might

cause the pump to slop, but the governor and the pump were set

up and tried after the accident and were found to be in perfect

order, leaving no doubt that the pump was shut off. That there

was no pressure on the train line was shown by the fact that

several of the conductors' valves in the cars were opened in re-

sponse to the whistle signal from the engineer, but there was no

exhaust from any of them, which would indicate that the pump
had been stopped for some time. It seems probable that it was

stopped before the train reached Bridgeport, because some

trouble in releasing the brakes on pulling out of that station was

reported.

It is customary for engineers to slacken speed before running

upon the trestle in approaching New Haven, in fact a rule of the

company requires it, but it is clear that this precaution was

omitted or the low pressure would have been discovered so that

the pump could be started in time. Opinions differ as to the speed

of the train in approaching New Haven, but it must have been

high, and this was undoubtedly due to the effort to gain the lo3t

time, the down grade toward New Haven having contributed

somewhat. The train men were reported to have taken no

notice of the signals of the engineer, but that is not true as in
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accordance with instructions several of the conductors' valves

were operated as stated. There was then, however, no time for

the hand brakes to be worked.

The responsibilities which are placed upon air-brakes are enor-

mously increased under the present pressure for rapid traveling

and automatic apparatus which will unfailingly work will

never be devised as long as hum in agencies are required for operat-

ing them. The best that is to be had is to surround men with good

apparatus and to provide warnings to show when it requires at-

tention. This accident did not occur with a careless man. He
was trusted and trustworthy and was doing what he considered

to be for the interests of his employers. He " forgot."

Since the cause of this accident became known it has been

suggested that warning devices should be attached to the air-

brake system whereby the engineer would be notified if for any
reason the air pressure should become dangerously reduced. It

appears to be a very difficult matter to devise an attachment of

this kind that would not add to the dangers. Eternal vigilance

seems to be the only satisfactory remedy, and this involves an

examination and a trial of the apparatus often enough to insure

against dangerous conditions. A warning attachment would
very properly be relied upon by the engineer, and unless it could

be so arranged as to be operated frequently it would be an ele.

ment of danger.

The new Knapp roller boat recently tried in Toronto Bay makes
6 instead of 60 miles per hour.

A committee of the Board of Trade (England) is still at

work upon the investigation of the causes for the breaking of the

rails that caused the derailment at St. Neots in 1895.

The Union Elevated Loop Railway in Chicago was opened to

the traffic of the Lake Street Elevated trains on Sunday, October

3. The other roads are not yet operating trains over it, but it is

expected that it will be in complete use within a few weeks.

The Chippewa Valley Electric Railway, a line 22 miles in

length, which was recently described by Mr. C. A. Alderman in

a paper before the Civil Engineers' Society of St. Paul, has con-

tracted for power for a term of 20 years at a rate of $6 per hoise

power per annum.

A report upon bridge warnings for low overhead structures by

a committee of the Association of Railway Superintendents of

Bridges and Buildings recommends the vertical rope system, as it

has been designated, as the best for use under most circmstances.

There are numerous modifications of it in detail, but the general

principles remain the same.

A committee of the Association of Railway Superintendents of

Bridges and Buildings recently reported to the effect that where
four stoves are required to heat a building, and would burn about
30 tons of coal per year, the same heating effect may be produced
by means of a hot water system, with a consumption of about 12

tons per year, giving a saving of about 18 tons of coal per year.

At the sixteenth annual convention of the American Street

Railway Association, at Niagara Falls, on Tuesday, a paper on
"Municipal Ownership and Operation of Street Riilways" was
read by I'. F. Sullivan, of Lowell, Mass. The conclusions reached
by the author were that municipal administration in American
cities was so extravagant and unbusinesslike that, in the inter-

est of the public, the powers and duties of municipalities should
be reduced rather than enlarged.

In speaking of the success of the third rail electric application
between Hartford and New Britain, President Clark, in the an-
nual report of the New England Railroad, said that it had been
operated since May 24 1897, and its efficiency had been such that
the company may extend the third rail toward Bristol the com-
ing year. Frequent and rapid communication certainly devel-

ops suburban travel, and electricity seems to be the best and
most economical power for this purpose.

Japan is not only building more ships than any other power,

says Charles H. Cramp in The North American Review, but she

is building better ships in English shipyards than England heiself

is constructing for her own navy. While other nations proceed

by steps Japan proceeds by leaps and bounds. What other na-

tions are doing may be described as progress, but what Japan is

doing must be termed a phenomenon. Comparison with the cur-

rent progress of other powers discloses the fact that Japan is

second only to England in naval activity, being ahead of France,

much in advanee of Germany and vastly in the lead of Russia

and the United States. It must also be borne in mind that the

new Japanese fleet comprises throughout the very latest and
highest types of Daval architecture in every respect of force,

economy and efficiency.

An acceleration test of the Sprague electric system, to be used

on the South Side Elevated Railroad of Chicago, was recently

made at the works of the General Electric Company at Schenec-

tady, N. Y. The car was equipped with four 50 horse-power

motors, one on each axle, which made every wheel a driving

wheel. The weight of the car was about 24 tons. The test was
made with one car, and gave the following results :

Seconds of
elapsed time. , Miles per hour. ,

5 11 16 IS 19
10 26 28 29 30
15 31 34 34 35
20 35 38 37^ 38
25 37^ 40 39J.n 40!^
30 29J^ 41 41

The ratio of the gears was 1 to .54, and the acceleration was ob-

tained without excessive jerking.

Our navy has now live torpedo boats, and with the new ones

now building the number will soon be 21. List year England
had 256, France had 244, Russia, 185; Germany, 155, and Spain,

46. England has 28 torpedo vessels under construction, each of

which is required to attain a speed of 30 knots. We have gained

by delay in entering this field, as Benj. Micou shows in the

North American Review, on account of the great expense of the

experimentation; but there is nothing to be gaintd by further

delay in the development of this arm of the service. Armor and
guns keep up a close race for supremacy, but because of their

destructive character nothing is more demoralizing to an enemy
than torpedos. Mr. Micou shows that, by taking recent bids as a

basis of estimate, some 25 30-knot torpedo boats or 20 or more
torpedo-boat destroyers may be built, including their armor and
arniorment, for the cost of a single complete battleship.

The new Camden Station of the Baltimore & Ohio Railroad was
opened for business Oct. 10. It is practically an exlension of the

old Camden Station which was built in 1857, and which for 40 years

has been the principal passenger depot of the Baltimore & Ohio in

Baltimore. The increase of business necessitated the erection of

a train shed 630 feet long and 82 feet wide, with five tracks for

the use of the local and suburban trains. This shed is constructed

alongside of the "cut" that lead3 to the south portal of the Balti-

more Belt tunnel, and in the center of this "cut" has been erected

a train shed 350 feet long and 42 feet wide for the exclusive use

of the Royal Blue Line trains between Washington, Baltimore,

Philadelphia and New York. These trains have hitherto backed

in and out of Camden Station, but under the new arrangement
will make but one stop at Camden. The passenger traics will be

pulled through the tunnel by the 95-ton electric motors, thus

entirely eliminating smoke from that tunnel. New waiting

rooms, restaurant, ticket offices, etc., have been constructed, and
altogether the new station is very roomy and exceedingly con-

venient. The improvements cost about $100,000. The old station

wili be used for freight.

A good idea has been worked out on the Boston & Maine Rail-

road in connection with the care of fools used on the locomo-

tives, and after about a year's experience it appears to answer
very well. Each engineer is supplied with a set of tools consist-

ing of a hand hammer, a soft hammer, monkey wrench, small

screw wrench, screw driver and spanners. These are packed in

a wooden box about 19 by 8 by 4 inches in size, furnished
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with a malleable-iron handle and corner pieces. The box is like

a small tool tray with covers. The tools fit in sockets of malle-

able iron screwed to the bottom of the bjx, and covers hinged at

the side meeting at the center complete the outfit. Provision is

made for a small padlock and the whole affair is convenient and

light. It is small enough to be carried in the cab without being

in the way. The plan was settled upcn by consultation among

the master mechanics of the road, and as the boxes cost only about

To cents and save one-half the expense of engine tools the in-

vestment must be considered a good one. Experience has shown

the officers of this road that the chief object to be sought in re-

gard to the preservation of email tools is to so watch the tools

as to know what becomes of them. These boxes are in charge of

the engineers and do not belong to the engine equipment. They

are examined regularly and lost or broken tools are replaced at

the expense of the company when the loss is explained.

|?.cvsovinls.

Mr. W. A. Love has resigned as MasteF Mechanic of the Chat-

tanooga, Rome & Columbus.

Mr. J. M. Percy has resigned as Master Mechanic of the Cin-

cinnati & Dayton, at Cincinnati, O.

Mr. A. Fenwick, Master Mechanic of the Green Bay & West-

ern Railroad at Green Bay, Wis., has resigned.

Mr. Charles M. Hays, formerly General Manager of the Wabash

Railway, has been elected President of the Grand Trunk.

Mr. J. T. McBride has resigned as General Manager of the

Duluth. Missabe & No-thern. and the position has been abolished.

Mr. J. T. Rickcnan has b=en appointed General Manager of the

Hendersonvile & Brevard, with headquarters at Hendersonville,

N. C.

Mr. J. B. Gannon has been appointed Master Mechanic of the

Southern railway at Lauisville, Ky., in place of Mr. V. B. Lang,

resigned.

Mr. E. M. Roberts has been appointed Assist int Superintendent

and Masler Mechanic of the South Atlantic & Ohio Railroad,

with headquarters at Bristol, Tenn.

Mr. W. P. Raidler, Master Mechanic of the St. Louis & Hanni-

bal, has resigned to accept a similar position on the Green Bay &
Western, with office at Green Bay, Wis.

Mr. George Edward Mann, who for the past five years has been

Chief Engineer of the Grade Crossing Commission of Buffalo,

died in that city on Saturday, October 1.

Mr. S. R. Callaway. President of the Lake Shore & Michigan

Southern, was chosen President of the Pittsburg & Lake Erie

also at a meeting of the directors Sept. 22.

Mr. A. J. Ball has been appointed Assistant Superintendent of

Motive Power and Machinery of the Cincinnati, Hamilton &
Dayton, with headquarters at Cincinnati. O.

W. C. Buly has been appointed Master Mechanic of the Wabash

shops at Decatur. 111. He is succeeded as foreman of the Wabash

shops at Delray, Mich., by Mr. Herbert K. Mudd.

ilr. W. J. Sherman has resigned as Chief Engineer, and the

office has been abolished. Mr. Frank E. Bissell and Mr. A. S.

Bretherton have been appointed Assistant Engineers.

W. H. Rice has been appointed Master Mechanic of the

Michoacan & Pacific, with headquarters at Zitacuaro, Mex., in

charge of the motive power department, to succeed H. A.

O'Brien.

Mr. W. B. Baldwin his been appointed Master Mechanic of the

McComb City shops of the Illinois Central, vice Mr. F. C. Losey,

transferred. Mr. Baldwin was formerly General Foreman at

New Orleans,

Mr. W. H. V. Rosing, late Master Mechanic of the First Divi-

sion of the Denver & Rio Grande, has been appointed Mechanical

Engineer of the Illinois Central at Chicago, to succeed Mr. H. A.

Frilz, resigned.

Mrs. Allen, widow of Horatio Allen who had the honor ©f in-

troducing the first locomotives in this country, died at Hotel Al-

bert, in New York, Oct. 5, aged 87 year?. She leaves a son and

three daughters.

Mr. Joseph Wood, Fourth Vice-President of the Pennsylvania

Lines west of Pittsburgh, has been chosen Third Vice-President

to succeed John E. Davidson, deceased, and the office of Fourth

Vice-President will be abolished.

Mr. H. A. Fritz has resigned as mechanical engineer of the

Illinois Central to accept the position of Mechanical Superin-

tendent of the Universal Car Bearing Company, with office at

H30 Old Colony Building, Chicago.

Mr. J. T. Robinson has been appointed Master Mechanic of the

Anniston Division of the Southern Railway at Selma, Ala., in

place of Mr. T. M. Feeley, transferred. He was formerly foreman

of locomotive repairs at Macon, Ga.

Mr. J. W. Brown, President and General Manager of the An-

napolis, Washington & Baltimore, has also been chosen President

and General Manager of the Baltimore & Annapolis Short Line,

to succeed Mr. J. S. Ricker, resigned.

Mr. J. T. Blair has been appointed General Manager of the

Colorado & Northwestern, which is under construction from

Boulder to Ward, Colo. He was formerly General Manager of

the Pittsburg, Bessemer & Lake Erie.

Mr. A. McCormick has resigned his position as General Fore-

man of the machinery department of the Chicago, Rock Island &
Pacific at Goodland, Kan., to accept the position of Maj,ter Me-

chanic of the Chicago & Alton at Slater, Mo.

Mr. H.D. Galbraith, formerly Master Mechanic of the Fort

Worth & Rio Grande, has been appointed Foreman of the ma-

chinery department of the St. Louis Southwestern at Texarkana,

Tex., to succeed Mr. W. C. Mitchell, resigned.

Mr. John E. Miaetree has resigned his position with the Allison

Manufacturing Company, of Philadelphia, and become con-

nected, as representative, with the National Tube Works Com-
pany, of McKeesport, and Burnett Company, of New York.

Mr. Peter E. Studebaker, Second Vice-President and Treas-

urer of the Studebaker Brothers Manufacturing Company, of

South Bend, Ind., and Vice-President of the Chicago & South

Bend Railroad, died at Alma, Mich., Oct. 9, at the age of 61

years.

Mr. C. H. Quereau, General Foreman of the Burlington & Mis-

souri River, at Plattsmoutb, Neb., has been appointed Master

Mechanic of the first division of the Denver & Rio Grande, with

headquarters at Denver, Colo., to succeed Mr. W. H. V. Rosing,

resigned.

Mr. J. W. Hall, Foreman of Locomotive Repairs of the Mexi-

can National at the San Luis shops, has been appointed Master

Mechanic of the San Luis Division of that road, with headquar-

ters at San Luis Potosi, Mex., to succeed Mr. W. F. Galbraith,

transferred.

Mr. John S. Lsntz, formerly Superintendent of the car depart-

ment of the Lehigh Valley, has been appointed Assistant Super-

intendent of Motive Power. His headquarters will be at South

Bethlehem, and he will continue in charge of all car work and

the car shops.

Mr. W. F. Galbraith, formerly Master Mechanic of the San

Luis Division of the Mexican National, has been appointed Mas-

ter Mechanic of the Southern Division of that road, with head-

quarters at the City of Mexico, relieving Mr. J. F. Roberts, Act-

ing Master Mechanic.
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Mr. W. G. Purdy, Second Vice-President of the Chicago, Rock
Island & Pacific, was chosen First Vice-President of that com-

pany Sept. 22, to succeed Benjamin Brewster, deceased, and

Mr. W. H. Truesdale, heretofore Third Vice-President, was
chosen Second Vice-President.

Mr. V. B. Lang, who recently resigned as Master Mechanic of

the Southern Railway at Louisville, Ky., has been appointed

Master Mechanic of the Southern Division of the Cincinnati, New
Orleans & Texas Pacific, with headquarters at Chattanooga, to

succeed P. H. Schreiber, deceased.

Mr. B. M. Humestone, who has been Master Mechanic and As-

sistant Superintendent of the Philadelphia, Reading & New Eng-
land since Jan. 1, 1894, hai resigned on account of ill health, and

after spending several months in traveling will make bis home
at Hartford, Conn. He has been succeeded by Mr. H. Schaefer.

Mr. David Patterson, Master Mechanic of theSouthern Divisi n

of the Kansas City, Pittsburgh & Gulf, has been transferred to the

Northern Division, with headquarters at Pittsburg, Kan., to suc-

ceed E. Dawson, resigned. J. B. Stubbs, formerly General Fore-

man of the Union Pacific, succeeds Mr. Patterson at Shreveport,

La.

Mr. W. J. Sherman has tendered his resignation as Chief En-

gineer of the Wheeling & Lake Erie. He was formerly Chief

Engineer of Roadway, Bridges and Buildings of the Louisville,

Evansville & St. Louis, and afterward held a similar position on

the Gulf, Colorado & Santa Fe. The office of Chief Engineer will

be abolished.

Mr. F. E. House, heretofore Chief Engineer of the Pittsburg,

Bessemer & Lake Erie, has been appointed General Superintend-

ent of that road, with headquarters at Pittsburg, Pa., effective

Oct. 1, and the office of Chief Engineer has been abolished. He
wdl have charge of the department of transportation, machinery

and maintenance of way.

Mr. W. C. Mitchell has resigned as foreman of the motive

power and car department of the St. Louis Southwestern, at

TexarkaDa, Tex., to accept the position of General Superintendent

of the Lima Locomotive and Machine Works, at Lima, O. He has

been connected with the St. Louis Southwestern in various

capacities for five years.

Mr. W. A. Stone has resigned as Master Mechanic of the Bir-

mingham division of the Southern Railway at Birmingham, Ala.

He has been located at Birmingham since last July, and was for-

merly for six years Master Mechanic at Selma, Ala. From
October, 1885, to May, 1891, he was Master Mechanic of the Louis-

ville, Evansville & St. Louis. He has been succeeded by Mr. T.

M. Feeley, formerly Master Mechanic at Selma, Ala.

Mr. William B. Bement, for many years the head of the manu-

facturing firm Bement, Miles & Co., died suddenly Oct 6 at his

home. Mr. Bement was 80 years old and a native of Bradford,

Merrimac County, New Hampshire. He early learned the ma-

chinists' trade, and at the age of 19 was a member of the firm of

Moore & Bement, in Peterborough, New Hampshire. He after-

ward founded the concern which finally became Bement, Miles

&Co.

.Mr. George M. Pullman died at his Chicago home Oct. 19 from

heart disease. He was born March 3, 1831, in Brocton, N. Y.

His life work was the building of the business of constructing

and operating sleeping cars and the establishment of the large

works in connection therewith in the suburbs of Chicago, the

town thus brou.'ht into existence being named for him. His

business sagacity and executive ability enabled him to secure a

large fortune and to very materially improve the conditions of

comfort in railroad travel.

Captain Peter Hogan, widely known as a civil and consulting

engineer and one of the first to advocate the building of a ship

canal at Nicaragua, died at his home in Ballston Spa, N. Y.,

Oct. 10, in his seventy-first year. Captain Hogan was promi-

nent in the work of the preservation of the health of the great

cities by planning for the supplies of pure water and the disposal

of sewage, and his opinions on these subjects were frequently

printed in health and scientific journals. He constructed the

Duncan Company's mammoth stone dam across the Hudson

River at Mechanicsville in 1877-8,and since then has been

engaged on plans for the deep sea disposal of the sewage of New
York City. At the time of his death he was employed as con-

sulting engineer in the construction of the new city buildings on

Ward's Island. Captain Hogan was in the engineering depart-

ment of the Philadelphia & Reading Railroad when the Mexican

war broke out, and served as a Lieuenant from Vera Cruz to the

City of Mexico. _

Books Received.

A Field Manual for Railroad Engineers, by J. C. Nagle,

M. A., M. C. E., Professor of Civil Engineering in the Agricultural

and Mechanical College of Texas. 12mo, morocco flip, $3. New
York, 1897 : John Wiley & Sons.

New Publications.

Universal Directory of Railway Officials, 1897. Compiled
from official sources by S. Richardson Blundstone, Editor of The
Railway Engineer. The Directory Publishing Co., 8 Catherine
street, Strand, London. Price, 10 shillings.

We have published notices of earlier editions of this directory.

The present edition has been revised and brought up to date with

some additions.such as the Selangor and the Perak State railroads;

light railroads on the Continent, African, Japanese, Chilian and
Siberian roads, and also a much larger ^number of roads in the

United States are included. Twenty-six pages represent the ad-

ditionsin this part of the book. The directory is found to be ex-

ceedingly valuable and convenient by those having occasion to

correspond with foreign railroad officials.

American and Other Machinery Abroad. By Fred J. Miller,

Editor American Machinist. The American Machinist, New
York, 1897.

This little book of 90 pages is a study of the European field for

the introduction of American machinery, and the substance of its

contents appeared as correspondence to the American Machinist

from the pen of Mr. Miller while he was traveling in Europe. It

contains his impressions gathered during a tour among foreign

machine shops in which machinery is built and used, and it shows

how such shops are conducted, and gives special attention to the

conditions which must be met by American machine tools in those

countries. It is an interesting and instructive presentation of the

subject, and will be valuable to those who are engaged in export-

ing machinery.

The Railway Magazine. Prosperity number.

The prosperity number of The Railway Magazine contains

articles as follows: Advertising a Railroad; English Railways;

Railroads the World's Greatest Benefactors; President McKinley's

Inauguration Car; In South America; Samuel Callaway, a bio-

graphical sketch; The Foundations of our Growing Prosperity;

History and Structure of the Steam Engine; A Year in Florida, and

A Tale of Tapestry. The number is illustrated profusely. This is

the August number, and, like prosperity, it was a little late in

coming.

Modern Locomotives. Illustrations, Specifications and Details

of Typical American and European Steam and Electric Locomo-
tives. Published by the Railroad Gazette, 32 Park Place, New
York. 1897. Price, $7.

This valuable publication has been long in preparation, its appear-

ance having been delayed by the death of D. L. Barnes, who had

the work in charge. After the death of Mr. Barnes, Mr. J. C. Whit-

ridge, who assisted in the earlier preparation of the material, com
pleted the undertaking.

Editions of Recent Locomotives appeared in 1883 and 1886, with

which our readers are familiar, and the book under review differs

from them in that it is not merely a rearrangement of descriptions

from the Railroad Gazette. The engravings in Modern Locomotives

were nearly all specially prepared for the work, and tney are more

suitable for a book of reference on this account. The task was a

hard one, and it has on the whole been well carried out in spite of

the fact that practice has been constantly changing during the time

occupied in its preparation.

The locomotives are numbered consecutively and those illustrated
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in detail are known by figure numbers as well as design numbers,

which is a good arrangement. The locomotives are generally shown

in half-tone and also in line engravings, the most interesting designs

being illustrated in detail. The specifications containing the gen-

eral dimensions of each engine are given inconvenient columns,

but these, instead of being all grouped in one place in the book, are

interspersed in groups among the illustrations in such a way as to

make it a little inconvenient to find the specification for any par-

ticular locomotive. This is the only criticism that is offered as to

the arrangement. It would have been better to bring the spec fica

tions all together, and, as they'are numbered consecutively to cor-

respond with the general and detail engravings, the one sought

could be more readily found.

Two new and valuable features are the prefatory articles and

a table of 137 fast runs made by special and regular trains in various

countries. The special articles are very well written, and they

cover the following subjects: Recent Improvements in Locomotives,

Locomotive Counterbalancing, Locomotive Tests, Locomotive

Testing Plants and Experiments with Exhaust Apparatus. These

are ably treated, and they consti'ute a valuable addition to the

information given in the other part of the book. Few men have

the time to compare drawings and dimensions, even when presented

in convenient form, for the purpose of seeking information showing

tender cies in design. This work is done admirably in these in-

troductory chapters, and the present state of the art of locomotive

building may be seen almost at a glance.

The book contains information concerning 209 American steam

locomotives, many of them being shown in detail. Electric loco-

motives to the number of 24 are shown and five compressed air

locomotives are also included. Foreign practice is not presented in

complete form, and in view of the great differences in practice here

and abroad comparison, except as to general principles, would not

be of much value. The ground covered is enough for one book and

the selection of locomotives was made so carefully as to cover the

ground that is most valuable for comparisons of American practice.

No more than this could be expected.

We are glad to have the book in our library. No operating or

mechanical railroad officer who pretends to be up to the times will

be without it. With' the remarkable progress of recent years

in locomotive building, it is difficult if not impossible to consult the

technical periodicals for purposes of comparison, because of the

great volume of such matter. In this book the record of ten

years is grouped in such a way as to permit of rapid consultation

of the various authorities as their views are shown in their met hods

of construction. The book ought to be brought before every stu-

dent of railroad transportation, and especially those who are pre-

paring themselves to enter mechanical railroad work.

The letter-press is excellent, the binding good and the engravings

are fair. The half-tone engravings are not uniformly clear and
the line engravings would have been improved by the use of the

wax process, but the book as a whole is very satisfactory.

We shall be glad to fill orders for " Modern Locomotives" at the

price stated above.

Poor's Manual of Railroads, 1897. H. V. & H. W. Poor, New
York. $7.50.

This is the thirtieth annual volume of this standard work and it

contains the usual tabular summaries showing the results of rail-

road operation in this country for the past year. The number of

miles of railroad operated were 180,891, an increase of 1,737 over the

year 1895. Tbe tons of freight moved increased 2.4 per cent., the
freight mileage 6 per cent., the numbjr of passengers 1.01 per cent.,

total gross earnings 3.04 per cent., net earnings 3 23 per cent, and
the earnings per ton per mile decreased 0.01s cent, or 2.15 per cent,

during the year. The following information is taken from the in-

troduction to tbe manual :

The share capital corresponding to the mileage completed at the
end of 1896 was $5,373,187,819, against §5,182,121,999 in 1895, the
increase being $191,065,820, the rate of interest being 3.7 per cent.

Tbe funded debts of all the lines at the close of the year aggre-

gated $5,461,850,598, a sum 1179,085,969 less than the aggregate
bonded indebtedness reported for 1895 i$5,iJ40,942."ii7), u decrease of

3.17 per cent., this decrease in bonded debt being the first result of

the many reorganizations that have recently been undertaken.
Tbe other forms of indebtedness of the several companies at the

close of the year equaled $444,449,969, against $4ls,505,092 for 1895,

an increase of $25,994,877. The total share capital and indebtedness,

exclusive of current accounts of all the roads making returns,

equaled at tbe close of the year $11,279,544,386, an increase in the

year of $37,974,728 over the total nf 1895 ($11,241,569,658), the rate of

increase for the year being 34 per cent.

Tbe cost per mile of all roads making returns, as measured by the

amount of their stocks and bonded indebtedness, equaled $59,732,

against $00,188 for 1895.

The gross increase in railroad mileage during the calendar year

1896, represented by the new construction within the twelve

months, was 1,996.72 miles. The net increase in mileage during

1896 was 1,688 miles, bringing the total for the whole United States

up to 182,600 miles, January 1, 1897. Statements showing for each

State the number of miles constructed in tbe three years, 1894-6, of

the total mileage by States and groups of States at various periods

are given.

This year further efforts have been made toward greater accuracy

in these tabulations by the elimination of the statistics of 178 rail-

roads, consisting chiefly of switching roads, or roads operated in

connection with other industries. It was found that the switching

roads were merely auxiliary lines, whose tracks might more prop-

erly have been included under the head of "Second track, sidiogs,

etc.," whereas the operation of the private lines is in most cases

merely an incident in the transaction of the business enterprise, to

facilitate which the several lines were built.

The statements of the steam railroads commanding the widest

attention necessarily occupy the largest and most important

section of the manual. Next in importance is the City and

Suburban System of Railways, which, within the past few

years, has been practically revolutionized by the substitution of

electric traction for the animal traction formerly employed, and

which is now undergoing a most extraordinary development. In

this department of the manual there has been a slight curtailment

this year, due to the omission of statements of electric and other

tramways operating in cities with a population of less than 25,000

inhabitants.

Trade Catalog-ues.

[In 1894 the Master Car-Builders' Association, for convenience in the
filing and preservation of pamphlets, catalogues, specifications, etc.,

adopted a number of standard sizes. These are given here in order that
the size of Che publications of this kind, which are noticed under this
head, may be compared with the standards, and it may be known whether
they conform thereto.

It seems very desirable that all trade catalogues published should con-
form to the standard sizes adopted by the Master Car-Builders' Associate d,

and therefore in no' icing catalogues hereafter it will be stated in brackets
whether they are or are not of one of the standard sizes.]

The Sargent Company, manufacturers of railroad brakeshoes

and steel castings, has issued a handsome pamphlet, illustrating

and describing the Diamond " S '' Brakeshoe, in which expanded

metal is embodied in the casting. The effect of the expanded metal

on the wearing of the shoes and the braking power is described, as

well as the eflect of the wear of the brakeshoe on the wheel surface.

The general offices of the company are 675 Old Colony Building,

Chicago.

The Brooklyn Rapid Transit Company, controlling the Brooklyn,

Queens County & Suburban, the Brooklyn Heights and the

Boooklyn City Railroads, has just issued an attractive folder con-

tainiogagreat deal of information about the territory covered by

these lines. A large map gives the names of the streets in Brooklyn

and shows the locations of the lines and the suburban towns

reached by them. It is issued by Mr. H. Milton Kennedy, General

Passenger Agent, 168 Montague street, Brooklyn, N. Y., who will

be glad to forward copies on receipt of a two cent stamp.

The Q & C Company last issued a series of pamphlets illustrat-

ing and describing the railroad specialties manufactured and sold

by tbem. We have received several of these, among which the new

Q & C shop saw No. 1, the pressed steel journal box lid, formerly

known as the "Drexel'' lid, the Priest snow flanger and the Q & C
improved inside check valve are il'ustrated and described.

Axle Light.—The National Electric Car Lighting Company, of

New York, has just issued a little book of rules for use in caring

for its electric car lighting equipment. The chief feature of the

book is its small size, which impresses one with the fact that the

care of the equipment does not involve much trouble. It is divided

into three parts: A, operation; B, inspection: C, general rule. The dif-

ferent positions of the switches are shown in a small diagram which

is carefully explained in the rules. An appendix contains a descrip-

tion of.the system of train lighting, furnished by this company. The

book is 3}4 by 5)^ inches in size and is bound in c'oth.
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Western Railway Club. Catalogue of the David L. Barnes
Library. Chicago, WJ7.

This catalogue was prepared by direction of the Trustees of the

David L. liarnes Library of the Western Railway Club which now
numbers 8M volumes, constituting the working library which Mr.

Barnes bequeathed to the club. The list is published in ordtr to

render the library more useful to the members of the club and to

enable them to have conveniently at hand a list of the books which

may be consulted at the rooms. The list was compiled by Mrs. H.

de K. Woods, Librarian.

New York Central Cab and Carriage Service.—The New
York Central & Hudson River Railroad has iss-ued a folder giving

iuforma'ion about its cab and carriage service put into effect in

New York City Oct. 4, 1897. Its purpose is to give information de-

sired by travelers as to the cab service, the districts into which it

is divided, and the rates. The vehicles are described and all infor-

mation necessary for getting the benefit of the new service is given

.

On the reverse side of the folder is a map of New York, with the

districts plainly indicated.

The Colliery Engineer and Metal Miner changes its name to

Mines and Minerals with the November issue. Originally the

paper was exclusively a coal mining publication and the name was
particularly appropriate. The broadening of the scope of the paper

has made the change a desirable one and we wish ourcontemporary

success under the new name even better than that which has been

enjoyed under the old.

A New Brake-Lever Carrier.

The accompanying engraving shows the construction of the

Duraut Noiseless Brake-lever Carrier, which was devised to over-

come the scraping and rasping noises of the levers of air-brake

systems by doing away with the causes for the grinding. The

illustration shows the device as applied to an equalizer lever.

The carrier consists of two castings receiving the trunnions of

The Durant Brake-Lever Carrier.

two rollers and riveted together with the rollers in place. The

lower edges of the castings are formed into sister hooks which

are sufficiently far apart to admit of removing and replacing the

hanger links by giving it a quarter turn. The rollers bear upon a

bar of \ by H-inch iron. The device is manufactured and sold by

theHampson Flexible Steam Joint Company, of Lakeport. N. H.

The Interstate Commerce Commission and the Safety-

Appliance Act.

The appioach of the limit of time set by the act requiring the

application of air-brakes and automatic couplers on cars used in

interstate commerce is causing uneasiness among those railroad

officers who have conscientiously tried to meet the requirements.

Others have assumed that an extension of time would be granted

and hive acted accordingly. Some of the3e may be disappointed,

as the following statement of the present situation, recently

received with other papers relating to the act, indicates:

The Chicago & Alton and other roads, having filed petitions

with the Interstate Commerce Commission, asking for extension

of time within which their cars, under the act of March 2, 1893-

are required to be equipped with automatic couplers and [»»er

brakes, tie time fixed by the act being Jan. 1, 1898, the com-

mission has nude an order fixing the hearing of such petitions

for Wednesday, Dec. 1, 1897, at 10 o'clock in the forenoon,

at the office of the commission, when it will hear such petitions

as are fi!ed on or before Nov. 15, and at which time all per-

sons interested for, or who oppose an extension of time will be

heard. Any pers n may, at the hearing, or at any time prior

thereto, file with the commission any affidavit, statement or ar-

gument bearing upon the question.

The comrcission also requires that any road asking for exten-

sion shall publish a notice of the fact, and also post such notice

in its several stations.

The commission has also ordered that any railroad filing appli-

cation for extension shall also nuke, on or before Nov. 20, 1897,

a statement, under oath, of the number of freight cars owned,

and the number of freight cars which will be equipped with auto-

matic couplers, and the number which will be equipped with

power or train brak- s by the first day of December, 1897; the

number of freight cars which have been equipped with automa-

tic couplers, and the number which have been equipped with

power or train brakes each calendar year since the act went into

effect, March 2, 1893.

The commission evidently requires this information to be fur-

nished for the purpose of knowing what effort the carriers have

tmde to comply with the provisions of this law, and when. In

lhe tame view the railroads are required to stats whether any

new cars have been purchased or constructed by them since the

act went into effect, which were not equipped with the auto-

matic coupler and the power brake.

The object of all this seems to be to ascertain whether the rail-

roads have endeavored in good faith to comply with the provis-

ions of this act. The commission may extend the time as to one

railroad and refuse to extend it as to another, and if it should

appear, upon investigation, that some particular road h?d gone

on without any serious intention or design of equipping its cars

within the time limited by the act, the same reason would not

exist for extending the time to that road which would in the case

of a road that had done all it could to comply with the law.

Section 8 of the act relieves the employee of responsibility by

continuing in the service of any company which has not equipped

its cars as the law requires. But if the commission shall extend

the time of any particular carrier, it will deprive the employees

of the right which would accrue under the act in case of acci-

dent occasioned by default of that road until the period of ex-

tension granted by the commission shall expire. If not extended

the law takes effect on Jan. 1, 1898. The penalty for failure to

comply with it is $100 for each violation.

This feature of the law, however, is not so much to be feared

by the railroads as the damage suits which may arise in case the

time is not extended.

The following is the text of the circular recently issued by the

Commission :

In the Matter of the Application of Certain Railroads for

an Extension of the Time for Equipping Freight Car3

with Automatic Couplers and Train Brakes under the

Act Approved March 2, 1893.

Whereas the Chicago & Alton Riilroad Company and certain

other railroad companies have filed petitions asking for an exten-

sion of the time within which their cars are required to be equipped

with automatic couplers and power or train brakes under sections

2 and 3 of an Act "To promote the safety of employees and

travelers upon railroads by compelling common carriers engaged

in interstate commerce to equip their cars with automatic couplers

and continuous brakes and their locomotives with driving wheel
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brakes, and for other purposes," approved March 2, 1893, agreeably
to section 7 of said act; and
Whereas other petitions of a similar import, asking a similar

extension, will probably be filed;

NOW, THEREFORE, IT IS ORDERED:—
1. That all such petitions, which are filed on or before Nov. 15,

1897, shall stand for hearing at the office of the Commission in

Washington, D. C, on Wednesday, Dec. I, 1897, at 10 o'clock in the
forenoon, at which time and place all persons interested either for

or in opposition to extending the time as prayed for in siid
petitions will be heard; and at such hearing any person inter-

ested may appear either in person or by counsel, and may file

any affidavit, statement or argument bearing upon that quest ioD.

2. That every petitioner shall file with the Commission
on or before Nov. 20 a statement under oath of the follow-
ing facts : (a) the total number of freight cars owned; (6)

the total number of freight cars which will be equipped
with automatic couplers Dec. 1, 1897; (c) the total number
of freight cars which will be equipped with train or power
brakes Dec. 1, 1897; (d) the;number of freight cars which
have been equipped with automatic couplers each calendar
year since March 2, 1893; (el the number of freight cars
which have been equipped with train or power brakes each
calendar year since March 2, 1893 ; (I/) what new freight cars have
been purchased or constructed since March 2, 1893, which were not
equipped with automatic couplers and train or power brakes and
when purchased or constructed.

3. Every petitioner shall, on or before Nov. 20 next, give notice
of the fact that it has made application for an extension of time
beyond JaD. 1, 1898, as aforesaid, by publishing in one newspaper of
general circulation in the largest town upon its line, and by posting
in its stations at terminal and junction points, a notice in the fol-

lowing form :

SAFETY APPLIANCES.
"Notice is hereby given that the Rail Company

has applied to the Interstate Commerce Commission for an exten-
sion of time beyond Jan. 1, 1898, within which tbey are required to
equip their freight cars with automatic couplers and power or
train brakes under sections 2 and 3 of an act approved March 2,
1893, relating to the equipment of cars used in interstate commerce
with such safety appliances, and that a hearing upon said applica-
tion will be had at the office of the Commission in Washington D
C. on Dec. 1, 1897, at 10 o'clock in the forenoon.
"At that hearing all persons interested for or against the grant-

ing of the relief prayed for will be heard either in person or by at-
torney, and they may file with the Commission affidavits, state-
ments or arguments for or in opposition to said petition on or be-
fore such date.
"By order of the Commission: "Edw. A. Moseley,

"Secretary.'

Each petitioner shall on or before the date of hearing file with
the Commission an affidavit stating that said notice has been
posted as herein required and giving the name and place of publi-
cation of the newspaper in which the same has been published, and
shall make such further proof of the giving of said notice as may b
subsequently required; and no petition will bejheard unless
notice has been given in accordance with this order.
By the Commission: Edw. A. Moseley,

Secretary.

The profit to be had from good engineering is shown
by The Electrical World in a paragraph upon the Ogden
power plant, as follows: ''There always arises the question
of the comparative cost of the electrically distributed
water power and the locally generated steam power.
Calculated theoretically, the outlook often appears un-
favorable for the water power, but the fact must be
remembered that steam power m small units is almost
invariably developed very wastefully, while the scientific-
ally laid out water-power plant and electrical distribution
system is remarkably economical in pow r. The Ogden
plant proposes to supply power over a large area, reaching points,
in certain instances, 60 miles or more from the power hou e.

Within this area the cost of slack coal is not more than (3.85 per
short |ton. When the expense of the heavy dam, the six miles of
conduit, aDd the long transmission line is taken into account, it

would seem as though steam power would have the advantage
of comparatively lower cost. But this is not the case, owing
to the fact that the majority of steam plants are poorly designs ,\

cheaply built, and operated in a careless wav that makes the cost
per horse-power per annum sufficient to give the electric power a
generous margin and a comfortable profit."

The Oval Brake Beam.

With a view of overcoming some of the objectionable features

of metallic brake beams and to improve the construction of tubu-

lar brake beams, the design shown in the accompanying illustra-

tions has been perfected and placed upon the market by the Oval
Brake Beam Company, of Thirty-second and Walnut streets,

Philadelphia, Pa.

The arrangement of parts determined upon was intended to

make the beam more durable, more effective and better adapted

to resist the strains of service. As shown in the engravings, the

beam consists of a single tubular member elliptical in cross sec-

The Oval Inside Hung Brake Beam
tion, and it differs from all other tubular brake beams in the ab-

sence of truss rods. The engravings are sufficiently clear to ren-

der a detailed description unnecessary.

Attention should be called to the disposition of the material,

which is stated to have been done in such a way as to balance the

beam and make it drop away from the wheels when the brake

pressure is released. Tne makers believe that the oval form will

render it unlikely to become loaded with snow or dirt, and they
also show that there is no place upon the beam where the drip-

pings from refrigerator cars may lodge. The standard section

The Oval Outside Hun" Brake Beam,

from which the oval brakebeam is made is rolled specially for
this purpose, and it is claimed that the thickness as well as th

uniform distribution of material give the beam a lateral stiffness

superior to other beams.

We are informed that the mechanical and service tests on pas-

senger and freight cars and locomotives, to which this beam hfp
been subjected, show conclusively that the beam will fill all the
requirements, although we cannot at present state what the loads

and deflections were. We are also informed that the Eastern
Railroad Association has passed favorably upon it.
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How Can Shop Organization Be Made More Effective ?*

L. L. SMITH.

We are living in what has been aptly termed " an age of special"

ties." The man who is handy at almost anything is rapidiy giving

place to the man who can do one thing and do it quickly and well.

With the progress of modern civilization and with an ever-in-

creasing keenness of competition in all branches of industry, cer-

tain changes of economic policy have developed, chief of which are

the centralization of production and the specialization of individual

libor.

The case of the locomotive shop, the present organization of

which will be described later, may be cited as an instance of the

growth of specialized labor in railroad shops. Twenty-five or

thirty years ago the erecting shop force was divided into small

gangs, a foreman and a gang to each two pits. The machinists'

work included both engine and tender repairs, and a workman
might be called upon to perform any part of the repair work on an
engine or tender. After awhile the tender work was separated

and given to a special gang which did nothing but tender work;
also the scope of operations of the erecting shop gangs was in-

creased from two engines to four and five, and finally, at the pres.

ent time, each man performs his specialty on each of the 13 engines

in the shop. The two principal disadvantages of the early plan of

organization were that the cost of supervision was relatively high

and a lower rate of individual efficiency was obtained than would
have been possible had each workman concentrated his efforts in

perfecting himself in some special line.

Of late years, in the experience of most railroads, the small mar-
gin between profit and loss, and between dividend and deficit, has
magnified the necessity of small economies. Necessity is a hard
taskmaster and during the past three or four years of poverty

and depression the railroad officer has had the question of reduc-

tion of expenses pressed upon him with unusual force. The motive
power officer asks himself; "How can expenses in my department
be reduced?" His attention is especially directed toward there-
pair shop, and avenues for possible economies have been explored
with greater diligence than ever before.

When business has fallen off the force has been reduced or the
working hours shortened, the capacity of the shops being corre-

spondingly cut down. The force is thus reduced to a minimum
consistent with the safe and economical maintenance of equip,
ment. Further than this, in the reduction of force, he dare not go.

Reduction of wage rate has not, in general, been deemed just or

expedient; he must therefore look in other directions for econo-
mies. The next question he asks himself is: " How can I increase

the efficiency of my shops and reduce the cost o f work ?"

In order that he may intelligently devise ways and means for the
reduction of the cost of work, he must first determine what the
work is actually cosling under existing conditions. Being armed
with this information, he is not obliged to deal and argue entirely

in generalities. This information is of great value alike to tbe
Superintendent of Motive Power, the Master Mechanic and the

foreman. The importance of knowing what work costs cannot be
too strongly emphasized. The piecework principle is the embodi-
ment of this idea, but even the most ardent opponent of the
piecework plan cannot consistently object to determine what his

work is costing.

The knowledge of the cost of work in various places has led to a
certain friendly rivalry between different shops on the same sys-

tem, each trying to outdo the other; this has resulted in many per
mauent economies. This condition of rivalry with its attendant,

good results has been the experience of more than one railroad

system.

A few months ago the writer was called upon to reorganize the
erecting department of a large locomotive repair shop and place it

upon the piecework basis. As a preliminary, various railroad shops
were visited for the purpose of studying their organization. The
policy of specialization of labor was found to obtain quite largely

in both day work and piecework shops and upon plans quite

similar.

Previous to taking up the work of reorganization the cost in de-

tail was kept of all the different operations in the erecting depart
ment. For this purpose cards were used of the form here shown
Operation

Charge- to
Material
Workman

' From a paper read before the Western ttailway Club, Sept.. 1897.

Time commenced
Time finished
No. hours Cost

These cards were filled out during a period of six or eight weeks

and at the end of that time several hundred cards had accumulated

which covered pretty thoroughly all different operations. The
information from these cirds was then collected in systematic

shape and compiled into a piecework schedule which was of great

assistance in subsequent work.
The erecting shop consists of 13 pits, and the force formerly con-

sisted of three gangs, each under a separate foreman. When the

new plan was put into effect the force was composed of 21 machin-

ists and 7 helpers; one gang foreman was given the supervision of

the 13 pits, another was appointed his assistant, and the third was
given a position in one of the gangs. The work of erecting shop

repairs was separated into six divisions or special lines and the

force divided into six gangs, each gang taking a particular line of

work on each of the 13 engines.

The gangs were divided as follows:

Gang. Machinists. Helpers.
Valves S

Guides 6
Driving boxes 5
Steam pipes
Boiler trimming 3
Wheels 1

General laborers .. 5

«1 7

The lines of work are divided as follows:

The valve gang has the valve motion work; taking down and
putting up steam chests, rockers, links, eccentrics, tumbling

shafts, reverse levers, and setting the valves.

The guide gang has the guide, crosshead and piston work; taking

down, fitting and putting up cylinders, saddle and frames.

The driving box gang fits up the driving boxes, shoes, wedges,

and also repairs and fits up engine trucks.

The steam-pipe gang takes down, fits up, tests and puts in the

steam pipe, dry pipe, dome and throttle rigging.

The boiler-trimming gang has the cab and engine trimmings,

injectors and pipes, also the clamping of the frame and finishing of

the engine.

The wheel gang strips, takes out and puts in driving wheels, and
fits up driver brakes, grates and grate rigging.

The general laborers clean the work and distribute it to and
from the machine shop and make themselves generally useful.

The determination of proper size of gangs and the requisite dis-

tribution of work was a matter of calculation rather than of guess,

and was determined on the basis of the normal output of engines

per month, the cost of necessary work in detail per engine, and the

earnings per month which each man, with reasonable activity,

should earn. A trial distribution of work and arrangement of men
was laid out, aDd where it was found, by summing up a line of

work, that a gang of a certain size would not have enough work
to keep it going, either more work was added or the number of

men reduced. For example, if gang A and gang B had each too

much work for two, and not enough for three men, a part of the

work of gang A would be transferred to gang B, two men would
be allotted to gang A and three to gang B.

In shop work in general, the size of a gang has an important
bearing upon efficiency. For example, a study of piecework earn-

ings in freight car repair work brings out this fact. If four men
are at work on a car their earnings per man will be less than
though two of those men, working with the same activity, had the

car to themselves, which goes to show that, in general, with gangs
of two men per car a more efficient organization is obtained than
with gangs of a larger number.
In seeking to extend economies in the shop, the improvement of

the efficiency of the individual workman, as well of the betterment
of facilities, ought not to be lost sight of. Those who have read
Kipling's "Law of the Jungle" have no doubt been impressed by
these lines:

"For the strength of the pack is the wolf
And the strength of the wolf is the pacK.'

A paraphrase applicable to railroad shop organization might read

thus:
For the efficiency of the shop is the workman
And the efficiency of the workman is the shop.

In conclusion, the principles underlying an economical shop or-

ganization may be summarized as follows:

First. To determine in detail how much each operation
ought to cost.

Second. From this cost to ascertain how much work a man ought
to perform to earn a day's wages.

Third. To see that the workman performs this amount of work.
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The Watson Radial Water-Tube Boiler.

The design of water-tube boiler shown in these engravings

employs straight tubes, connecting at the upper and lower ends

with water spaces, and above the water considerable steam space

is provided. The chambers and dome are of steel plate, riveted

and bolted together as indicated, aud the furnace is surrounded

by the water bottom. The last-mentioned member, the tubes,

the dome and smokestack constitute the whole of this simple

construction, which may be easily repaired.

The tubes are expanded into the upper and lower tube sheets.

The outside course of tubes are down comers and a diaphragm
separates from the next row, which are steam-forming tubes.

The Watson Radial Water-Tube Boiler,

The furnace has a baffle plate, as shown in the sectional view.

The smoketube is attached to an internal flange of the upper

tube sheet and it is also secured to the top flange of the dome.
Such a boiler ought to be a rapid steamer, and it is stated that

one of them has shown a pressure of 150 pounds per square inch

with cold water in 15 minutes after the fire was lighted. The
gage showed steam pressure in eight minutes, and in 10 minutes

10 pounds pressure was obtained, after which the blower assisted

in bringing up the pressure. This is made possible by the small

amount of water in the boiler and the favorable disposition of the

heating surface. The circulation is also favorable to this result.

The boiler has been severely tested, the firing having been heavy

enough to burn anthracite coal at the rate of 60 pounds per square

foot of grate per hour by using forced draft. It is stated that

such a rate has been kept up for an entire day without showing
any bad effect on the boiler. This is certainly a very small boiler

for such a performance. Its dimensions are as follows :

Dome: 16 inches diameter by 12 inches high. Steam tubes:

number, 58; length, 20 inches; outside diametir, 1 inch. Water

The Watson Radial Water-Tube Boiler.

bottom: diameter, 27i inches over flanges: depth, 3 inches. Fur-

nace: depth, 2^ inches, which is too shallow for the best results.

The boiler is very compact, and may be strongly built. It is

self-contained, not requiring foundation or casing other than

what is furnished with the boiler. It has been passed upon by

the Board of Supervising Iuspectois of the Steamboat Inspection
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Service and was found to be satisfactory. The manufacturers

are prepared to furnish boders built on this plan for sizes up to

1500 horse power. One of that capacity would be 10 feet high to

the top of the dome and less than nine feet wide at the widest

part. It would weigh about eight tons. It is very light in

weight, though there are some lighter forms; there are no fire-

bricks or heavy parts not directly concerned in the production of

Tube System of the Watson Water-Tube Boiler.

steam. All of the joints are outside of the boiler, where they are

accessible. The flanged joints might be expected to give trouble,

but it is stated that they do not w hen they are properly packed,

even when subjected to a pressure of 200 pounds per square inch.

The designer and patentee is Mr. Egbert P. Watson, Downing
Building, New York.

Graphite Paint.

The importance of coating surfaces of metallic framework and
other structures to protect it against the action of moisture and
gases is now being recognized more nearly as it should be, and
during the past four or five years more attention has been given
to this subject than ever before. It never was so important as
at present owing to the vastly greater use of metal in structures,
and since it has been discovered that steel parts of building
fiames must be encased in order to withstand heat, the question
of what paint to use on these p irts which can not be examine

d

without tearing the building down has given engineers and archi-

tects no little uneasiness. Bridges over railroad tracks have cor-

roded and required renewal from the effect of the gases of li co-
rr.otives, and one railroad has gone so far as to encase the steel

work of a number of viaducts over its lines in terra cotta in order
to effectively dispose of the corrosion. Even when thus encased
the steel work is not entirely safe unless it has been protected by
the light kind of paint. The city of New York is now carrying
out an extensive series of tests for the purpose of ascertaining the
relative merits of various kinds of paints for highway bridges
with particular reference to their durability, and $7,000 is not
considered too much to pay for the information.
There are great differences of opinion with regard to the selec-

tion of paints, and for a long time there has been rather a sharp
controversy betw. en the advocates of red lead and of iron oxide
paints. Several valuable papers have been read before the chief

engineering organizations in which the merits of each have been

set forth, and one result of the discussions has been to call atten-

tion to other paints having the best of claims for attention. Mr.
M. P. Wood, in one of his papers before the American Society of

Mechanical Engineers, specities the essential qualities of good
paints for metallic structures, and states that they should not

only adhere firmly to the surface to be protected and not peel or

chip off, but that they should be tree from' any tendency to

undergo chemical changes within themselves. They must be

non-corrosive as regards effecting the material covered, and the

paint surface must be hard enough to resist frictional contact

and yet elastic enough to conform to temperature changes. In
addition to these requisites, paint ought to work and cover well.

The best paint is that which meets the other requirements and
also permits of covering the given surface with the minimum
amount of paint. Mr. Wood has freely expressed his views with
regard to graphite paint, and from the study he has given the
subject his opinion is valuable. The following statements are

quoted from one of his papers before the Amei ican Society of

Mechanical Engineers (see Vol. XVI., p. 700, Trans. A. S.

M. E.):

The Detroit Graphite Manufacturing Company, the analysis of

whose brand of "L. S. G.'
r amorphous graphite pigment is given

in Vol. XV., page 1072, Trans. A. S. M. E., presents some
samples of its application to boiler tubes exposed to the combined
action of fire and hot water under pressure which will be of

interest to the members, and to which attention is called.

The resistance of these brands of paint to the corrosive action

of acids or alkalies is very remarkable, as the following severe

tests will show: Pieces of iron painted with them have been
dipped in muriatic, sulphuric and oxalic acids and then allowed
to dry with the acid on them for 19 days without showing a trace

of damage to the paint. The longest time which other paints

withstood these conditions was 24 hours, and then they were
rapidly and entirely destroyed. These paints have been immersed
in ammonia and sal soda for 19 days, in coal oil for several week-,
in strong brine for six years without showing injury. Pieces of

iron have been coated with "L. S. G." and submitted to 24-hour
tests in boiling alcohol, boiling beer, boiling brine, boiling sugar
and water without the paint showing injury. Red lead paint ex-

posed to boiling alcohol stood 15 minutes, in boiling beer 30
minutes, in boiling brine 25 minutes, in boiling sugar and water
15 minutes. "L. S. G." paints limmersed in cold softsoap stood
24 hours without injury, while other paints stood for one hour
only. All of the above tests are extremely severe conditions, and
even hardly arise in practical use, except under exceptional cases.

Smokestasks painted with "Superior" graphite paint have been
heated to redness without blistering. Sheet tin coated with these

paints can be twisted and bent in all directions without scaling

or cracking the paint.

These tests are severe enough to satisfy any one of the merits
of graphite paint, but we have another report of equal value,

made upon the results of a practical application of superior

graphite paint from Mr. John B. Smith, Superintendent of the

Union Depot in Detroit, who says:

We have had considerable experience with Superior Graphite
paint. The be9t test that we have bad was upon our viaduct. We
had that portion of it crossing the Michigan Central Railroad cov-
ered with this paint about two years ago, and it shows first rate at
the present time. There are engines passing to and fro under this
part of the viaduct continususly the whole 24 hours. The most
severe test we have had was at tne time of the tire at the Michigan
Central flour sheds. At that time the flames played upon our iron
work for 2}i' hours, and at the expiration of that time the paint did
not show the least sign of blistering.

The specifications for the Majestic Building in Detroit anc
also those for thenew Astoria Hotelm New York required the useoi
this paint. The latter building uses 10,000 tonsof structural steel

requiring 140 barrels of paint, which is the same brand referred

to by Mr. Wood and Mr. Smith.
Mr. Max Toltz, in a paper before the Civil Engineers' Society

of St. Paul, advocates the use of graphite paints as follows:

In the past red lead was largely, if not exclusively, used as a
paint for iron and steel structures, but within the last ten years it

has been to a great extent discarded by progressive engineers and
builders. It is true that we to-day have advocates of red iead as
the best paint. Still, the fact that these so-called red-lead men now
begin to add carbon black or graphite to their paint is a sure sign
that they themselves no longer believe red lead alone to be the best
pigment.
Fifteen years or more ago iron-oxide men appeared and flooded

the country with their various grades and qualities of iron-oxide
paint, as being the paint which nature itself nad provided for the
protection of steel and iron structures against rust and corrosion.
From the investigations made, as well as from practical experi-
ments, it appears that the iron-oxide paints are not very desirable,

at least for the first coat or two, for iron or steel ; but, as a third
coat, for the protection of the underlying paints, they may be
recommended.
However, the extensive investigation of the graphite paints that

can be obtained in the markets to-dav shows that, if properly ap-
plied, they are far superior to iron-oxide paints for the second or
third coat, especially as they withstand the action of moisture and
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water much better than the best iron-oxide paint, so far examined
Besides, a graohite paint in paste form, well ground and mixed
with boiled linseed oil, will not cost very much more per gallon

than the cheapest iron-oxide paint in the market.

Rolling: Stock in the United States.

According to the statistics of the Interstate Commerce Commis-
sion for 1896, advance proofs of which have just been received, the

total number of locomotives in service on June 30, 1SH6, was 35,950,

or 251 more than on the same date of the preceding year. Of this

number 9,943 were passenger locomotives, 20,351 were freight loco-

motives, 5,161 were switching locomotives, and 495 were unclassi-

fied. The number of cars of all classes in service was 1,297,619,

indicating an increase of 27,088 cars during the year ending June
30, 1S96. The number of cars assigned to the freight service in-

creased 25,768, being 1,221,887. The statistician's office has no
record of the number of cars owned by private companies and indi-

viduals that are used by railways in the transportation of freight.

From summaries in the report indicating the density of equip-

ment and its efficiency in the transportation of passengers and
freight.it appears that the railways in the United States employ
20 locomotives and 713 cars per 100 miles of line. Referring to the

country at large, it is shown that 51,471 passengers were carried

and 1,312,381 passenger-miles accomplished per passenger locomotive.

It is also shown that 37,634 tons of freight were carried and 4,684,-

210 ton miles accomplished per freight locomotive. The number of

passenger cars per 1,000,000 passengers carried daring the year ending
June 30, 1896, was 64, and the number of freight cars per 1,000,000

tons of freight carried was 1,595. This average, however, does not
include the freight cars owned by outside parties, for the use of

which the railways paid nearly $12,000,000. The total of equipment,
including in the term locomotives and cars, on June 30, 1896, was
1,333,599. Of this number, 448,854 were fitted with train brakes, and
545,583 with automatic couplers. The increase in equipment during
the year was 27,339, and while the increase in the number fitted

with train brakes was 86,356 and the increase in the number fitted

with automatic couplers was 136,727, the comparison shows that
much remains to be done before the total equipment of railways will

be furnished with the automatic appliances mentioned.
On June 30, 1896, the number of passenger locomotives fitted with

train brakes was 9,816, and the number of freight locomotives was
17,921. The number of passenger locomotives fitted with automatic
couplers was 4,503, out of a total of 9,943, and the number of freight

locomotives was 3,373, out of a total of 20,351. The number of pas-

senger cars fitted with train brakes on June 30, 1896, was 32,413, and
the number fitted with automatic couplers was 31,846. out of a total

of 33,003. The number of cars in freight service fitted with train

brakes was 379,058, and the numb 3r fitted with automitic couplers
was 500,233, out of a total of 1,221,887.

Acetyline in Car Lighting.

Although there has been much discussion for and against the

use of acetyline for lighting purposes, the German experimenters

seem to be forging ahead in their efforts to develop the industry

up to a commercial basis. As an example, the tests of the firm,

Julius Pintsch. who control the use of Pintsch gas in Germany,
and the Prussian railway explosion tests, may be mentioned.

The chief engineer of the Pintsch company, H. Gordes, recently

read a paper before the Association of German Technical En-

gineers upon an exhaustive series of tests made with pure acety-

lene, and its admixture with other gases when confined in the

usual gas tanks employed on passenger cars. After showing: by

official statistics the amount of electric lighting of passenger

coaches on the railways of the world, and the subsequent adop-

tion in many cases of Pintsch gas, he gives the results of acetylene

tests which are too lengthy to be reproduced here, but may be

found in the Zutachrift fur das Gas und Wassersach (Vienna,

June 25 and July 10, 1897), and the Journal fur Gasbelenehtung
und Wasserversorgung (July 17 and 24, 1897).

Contrary to assertions which have been made, the union of

copper and dry acetylene was not corroborated. "Only under
the conditions favoring the formation of copper ammonia oxides

on copper oxide in addition to the presence of ammonia does the

combination of acetylene and copper take place. Those condi-

tions of combination could not happen very frequently in prac-

tice." He also states that tests have shown that acetyline is not
more poisonous than coal gas.

Pure acetylene gas decomposes at about 1,436 degrees Fahr.,

while a mixture of 30 per cent, of acetylene with Pintsch or coal

gas is estimated to decompose at about 1,800 degrees Fahr. (or

2,282 degrees Fahr. according to Professor Lewes), making the
latter comparatively safer. Mr. Gordes says: "By the use of

mixed gapes, consisting of 30 per cent, of acetyleDe and the rest

Pintsch gas, any danger to railways is in my opinion avoided,

and explosion is prevented from extending from the connecting
pipes into the tank." Before the high temperature, a cherry-red,

would be reached in case of conflagration_the pressure in the tank
would probably cause it to leak and the escaping gas would burn
without explosion.

A gas receiver filled with 80 per cent. Pintsch gas and 20 per

cent, acetylene tested to 16 atmospheres absolute pressure burst,

although it had been previously tested to withstand 40 to 50atmos-
pheres and the temperature rose to 662 degrees Fahr.. and as the
solder in a soft-soldered tank melts at 392 degrees Fahr. : there
would have been a leak in such a receiver before the compressing
temperature had attained a dangerous limit. Explosions with
mixed non-compressed gas were not so violent as those with
compressed gases, and occupy more time—the explosive wave
being longer. The decomposition in any case is sudden, accom-
panied by deposition of carbon.
To determine what effect acetylene mixtures had on illumina-

tion and consumption, another series'of tests were made, as shown
in the accompanying table, which explains itself. Mixtures of

air and acetylene are the most dangerous and have not been ex-
perimented with, 35 per cent, of air causing decomposition,
according to Le Chatelier, at but 896 degrees Fahr. An enormous
gain in illuminating power by the addition of acetylene is noticed.

Mr. Gordes' remarks are translated as follows:
" I have especially recorded the increase in lighting power for

every single burner, because we cannot; assume any general rules,

as a small burner is the less efficient for a lighter gas than the
larger ones, while in the large burners a heavy gas cannot be
burned. Photometric tests have been made with special refer-

ence to burners which at the present time are in general use by
railways for lighting purposes without showing any marked
preference. Every burner was put in place so as to give a full

flame without regard to consumption or pressure of gas, and
without paying any attention as to whether the size of the flame
was most favorable as to consumption or illumination.
" It may be possible to manufacture for the several gas mix-

tures more efficient burners, and the Pintsch people have made
inquiries in this regard among the manufacturers of burners.
They have not as yet obtained a steady burner to use with pure
acetylene. The mixed gas in Pmfcch burners does not show any
unsteadiness."

It is seen by consulting the table that the admixture of

higher porcentage3 of acetylene in Pintsch gas does not give
a better result as to improvement of lighting power. If we
remember that only the less pure Pintsch gas made at present

needs improving, and that the burner No. 40 used in the cars

shows, with an admixture of 20 per cent, of acetylene, an im-
provement in lighting power of three-fold, we can well under-
stand that such an increase ought to be looked upon as a tremend-
ous advance.
Figuring at the present market price of carbide necessary to

make 1 cubic meter of acetylene in a compressed state at 50
cents and a cubic meter of Pintsch gas at 10 cents (impure gas),

a consumption of 4.92 liters (0.173 cubic foot) per candle power
par hour will cost 0.078 cent. Pintsch gas with an admixture
of 20 per cent, of acetylene costs per cubic meter ( = 1,000

liters = <j5 3 cubic foot) at the above prices about 18 cents, and
when the mixture is used in burner No. 40 there is consumed
but 1.65 liters (0.058 cubic foot) per hour per candle power at a

cost of lighting in this ca«e of but 0.048 cent. Mixed gas con-
taining 20 per cent, of acetylene is therefore cheaper than the

use of the cheaper grades of Pintsch gaset. When mixed in

equal volumes it costs about 30 cents per cubic meter.
Burner No. 40 has a candle power 3.4 times greater with the

mixed gas over pure Pintsch gas The latter costs in this burner.

0.551 cubic foot being consumed per candle-hour, about 0.0696

cent. When acetylene can be bad at 25 cents per cubic meter,
this admixture be more profitable.

If a better grade of gas is mixed with acetylene the improve-
ment in lighting power is not so noticeable; however, it at least

doubles the candle power of the best Pintsch gas when 20 per

cent, of acetylene is added. When one bases the calculation

upon the candle power of the mixture, the addition of acetylene

does not increase the cost of lighting. There is thus afforded an
opportunity to furnish the present equipment of tanks, pipes and
burners with an excellent illuminant without alteration.

We will now take up admixtures of acetylene with coal gas.

Unmixed coal gas in a small Pintsch gas burner is not measure-
able photometrically on account of its burning with a blue flame,

but with an admixture of 30 per cent, by volume of acetylene a
considerable improvement in the candle power was noted with
the various Pintsch burners used. There is further shown in the
table that a mixture of 30 per cent, by volume of acetylene with
coal gas gave results equal to those obtained with Pintsch gas.

It might be observed that these photometric observations were
made by several officers of the Pintsch firm, who checked each
other and, therefore, they should be reliable. The mixtures were
accurately made with the assistance of a manometer, and as the

mixtures were made many times and the averages taken they are

presumably correct.

If we take the price of acetylene as 50 cents and the price of

coal gas at five cents per cubic meter we have 0.30 cubic meter of

acetj line costing 15 cents and 0.70 cubic meter of coal gas cost-

ing 3.5 cents, or a total of 18.5 cents per cubic meter of the mix-
ture, or 12 cents per candle-hour (on the basis of four liters per

candle-hour); compare this with unmixed Pintsch gas at 49

cents, and with a 20 per cent, acetyline—80 per cent. Pintsch

gas mixture at 30 cents,
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The mixing of acetylene with Pintsch or coal gas is done as
follows: Two gas meters are coupled in the desired manner, and
the two kinds of gas led separately to and connected behind the

meters, through which it is drawn by a pump, an elastic bag
being used to prevent pulsations.

PHOTOMETRIC TESTS OF PORE ACETYLENE AND IT» MIXTORE8
OTHER GASES.
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standards, and its maximum allowable rates for private lighting

are specified. The company is required to keep on deposit with

the city a renewal fund in bonds equal to one fifth of its invested

capital : also a sum of about £10 000 as surety for the provisions of

the franchise. Strict rules are also made regarding the tearing up
of streets.

"The difference in the nature of investors in America and Europe
is also a prominent factor. While the investment in the United
States is generally speculative, calling for quick and large returns,

the demand in Europe is for a safe investment, which shall pay a

small interest continuously for many years. The result is that, be-

fore ground is broken for a European plant, the whole system is

laid out with due allowances for everything that can be foreseen in

the next quarter century. The best engineering talent available is

employed, and all the possible alternatives in plans and detai's are

thoroughly discussed. First cost is not considered if running ex-

penses or depreciation can be reduced in any way. Any increase

in capitalization that will effect a saving sufficient to pay 5 per

cent, or even less on that increase is immediately undertaken."

A Lathe Chuck for Turning- Eccentrics.

A convenient and satisfactory chuck for turning eccentrics in a

lathe has been in use for some time at the Shenectady Locomo-
tive Works, and through the courtesy of Mr. James R. Howgate,
designer and patentee, we sbow three views of it in the accompa-
nying illustrations. The arrangement provides for adjusting the

eccentricity of the support to provide for different throws. It is

used by the Schenectady Locomotive Works for turning locorno-

The South Union Station, Boston.

A general description of the new Southern Union Station in

Boston was published in the February issue of the current volume
of this journal, and some of the details of a contract recently let

for the power plant which is to be installed there will be found

interesting. The complete engineering equipment was let in a

single contract, including the following features of the plant : The

switch and signal work, the power-house plant with equipment for

arc and incandescent electric lighting; elevators for passengers,

freight and baggage ; the heating and ventilating apparatus ; re-

frigerating plant for the cars and the restaurant ;
piping system for

testing air-brakes ; fire protection ; drainage provisions; frost pro-

tection for roof conductors, and steam and hot-water supply for

the headhouse.

The swI'cq and signal plant covers the installation of the com-
pete apparatus on the Westinghouse Electro Pneumatic Inter-

locking System for handling all of the trains of four railroads to

and from the train shed of this terminal, and the handling of

the suburban trains through the suburban loop, the tracks of

which are so depressed as to handle this traffic through the base

ment or subway extending under the train shed and headhouse. The
air compressors for the switch work will be located in the power-

house, as also the electric apparatus for the sienal and interlock-

ing plant.

The power house equipment will consist of 10 boilers fitted with

economizers and mechanical draft and about 1,600 horse-power of

Westinghouse compound engines direct connected to Westinghouse

multipolar generators. The plant will be operated condensing,

using salt condensing water from Fort Point Channel, about 100

feet distant, except when the steam is required for heating. A

Chuck for Turning Eccentrics.

tive eccentrics, but is adapted equally well forthoseused on other
types of engines or on pumps.
The face-plate I is of the usual form, and is screwed on to the

lathe spindle in the usual way. To this face-plate a frame J is

bolted, its outer face being slotted to receive the shank of the

taper-pin .4. A screw G extends through one end of the frame
and through the shank of the taper-pin. By means of this screw
the taper-pin is adjusted in either direction relative to the axis of

the lathe spindle, so as to take in eccentrics of different throws;
the exact throw is determined by the scale K.
A split bushing surrounds the taper-pin, and is made to expand

by means of the nut C and washer D in the bore of the eccentric,

which is shown in dotted lines. The set-screws in the lug E, whose
shank also slides in the slot of the frame J, hold the arm of the

eccentric, thereby securing a firm hold of the eccentric at one
point, while the bushing B holds it very firmly at another point.

The washer D is provided with a series of holes to receive the

dead center of the lathe when this is found necessary. By these

means the chuck is firmly supported and the work is kept from
chattering.

large switchboard carrying a dozen or more circuits for the various

miscellaneous uses of electric current will be provided and the

entire installation will be of the most complete character and espe-

cially adapted to the requirements of the miscellaneous service of

a railroad terminal property. A traveling crane will span the

engine-room.

The electric arc and incandescent lighting is laid out with es-

pecial reference to the character of the service, leading to the em-

ployment of a somewhat larger number of distributine: centers than

is customary in isolated plants, with very complete methods of

switching, in order to meet the demands of the lighting and motor

circuits, also to aid in economizing power. To the usual wiring

conduits extra ones are added for miscellaneous wiring for other

purposes and also for telephone service within the property.

Elevators and lifts for passenger, freight and baggage service

comprise 19 electric elevators, several of which are for passengers,

distributed in the headhouse; two for handling the supplies for res-

taurants and miscellaneous purposes, while the remainder are

special elevators for handling the baggage ana express trucks froii

the train shed to the subway and from the first floor baggage-room

to the baggage basements.

The heating and ventilating plant covers the entire heating and
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ventilating apparatus for the headhouse and side wings, which
together form a building extending around three sides of the train

shed and having a total length of about 1,800 feet. The system is

a combination of the direct and indirect method, with hot blast

furnished by fans driven by electric motors, while the ventilation

is assisted by exhaust fans also driven by electric motors.
A ^o-ton-ice making plant on the plate system is conveniently

situated between the power-bouse and one of the wings of the

terminal building. In connection with this is the refrigerating

plant for the restaurant, kitchen and storage boxes, and in place

of ice water coolers provision is made in this refrigerating plant for

cooling drinking water to be supplied to the taps in the head-hou?e.

The car heating equipment for the train shed, storage and ex-

press tracks covers about 10 acres of track space and is arranged to

heat cars in any location in which they may be left by locomotives-

The air piping for testing air-brakes, is complex covering, 28 train

shed tracks and leading to many of the yard tracks.

Fire protection is provided by a complete system of high-service

mains about the headhouse and wings. Interesting work will be

Combination Rack and Adhesion Locomotive—The Baldwin

Locomotive Works.

The Baldwin Locomotive Works have produced a number of

designs of mountain locomotives for use where adhesion could

be employed for a part of the line and a rack and pinion for the

steep grades. The design shown herewith is novel in that this

locomotive is a combined adhesion and rack engine, the change

being made from one to the other from the cab. The design is

covered by patents issued to Mr. S. M. Vauclain, and the engine

" Socavon,'* from which the photograph was taken, was built by

the Baldwin people for the Cia Minera de Penoles, at Mapiini.

Mexico.

In this design rack pinions are placed upon all three driving

axles. The rear coupled axle is fitted only with carrying wheels

in addition to the rack pinion, while the two forward coupled

axles are fitted with wheels which are merely carrying wheels

J 1
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are positive in the sense of being formed with interlocking arms,

yet they are so made that they may be thrown into gear with the

engine in motion, when they will automatically lock in position.

The clutch is a modification of the ordinary jaw clutch. On

the inner end of the hub of each wheel are projections separated

by suitable spaces which form the fixed jaw of the clutch, while

on the axle is a sliding section having projections which may be

moved into the spaces between the projections of the fixed jaw.

This sliding section is splined to the axle and turns with it. There

is a sliding section or jaw for each adhesion wheel. The connec-

tions between the clutch levers and the sliding jaws are made in

such a way as to compress the small spiral springs shown in the

sectional view until the projections of the clutches match. This

Vertical Section Through Frames.

is the provision which permits of throwing the clutches into gear

while the engine is in motion. The corrugated drums at each side

of the rack pinions are for the application of brakes.

The general dimensions of the engine are as follows:

Gage 2ft. 6ln.
Cylinders 9!^ and 15 X 22 in.

1 (rawing wheels 25$j in.

Rack wheels 22.168 in.

Driving-wheel base 3 fl. 2 r
7
B in.

Weight, to al About 55,000 lbs.
" on drveis About 45,400 lbs.

Boiler, diameter ". 36 in.

Number of tu bes 106
Diameter of tubes 1H in.

Firebox length 31% in.

width .. 37Hin.
Tank capacity 400 gals.

We are informed by the builders that the reports which have

been received by them as to the performance of this engine are

most satisfactory.

Excursion of the Western Society of Engineers.

Early in October this organization enjoyed an excursion to

Niagara and to various manufacturing establishments in the East,

which was very successful. The party inspected the new steel

arch bridge at Niagara at the occasion of its formal opening
and visited a number of points of interest to engineers in that vi-

cinity. South Bethlehem was then visited and the process of

forging armor plate was seen. The Saylor Portland Cement Mill,

the works of the Alpha Portland Cement Company, at Whitaker,
N. J, the works of the Ingersoll-Sergtant Drill Company, at Eas-
ton, Pa., were visited. At Easton the party enjoyed a dinner at

Paxinosa iDn as the guests of the Ingersoll-Sergeant Drill Com-
pany, and speecheswere made by a numberof prominent engineers.

After eDjoying a brief stay in New York City the party returned
West.

The St. Louis Railway Club.

At the meeting of the St. Louis Railway Club, which was held
Oct. 8, a paper, entitled "Care of Passenger Cars at Terminals,"
was read by Mr. J. A. Gohen, and was discussed. Mr. John S.

Thurman read a paper, "Advancement of American Railways and
What We May Expect in the Future." An adjourned meeting of

the Club was held in the evening in the Music Hall of the St. Louis
Exposition, which was addressed by President W. G. Besler. The
attendance was large and the occasion was an enjoyable one.

A Jjong Run on the Union Pacific.

During a recent trip taken by the Receiver of the Union Pacific

Railway in company with several other persons a remarkable

run is reported on the lines of that road. The long run was from

Evanston, Wyo., to Omaha, Neb., a distance of 955.2 miles, which
was covered, stops included, in 23 hours and 55 minutes, which was
st an average speed of 39 93 miles per hour from start to finish.

The train consisted of one baggage and two officers' cars, the

weight of the train, including the engine, being 491,698 pounds.

The engine and tender weighed 226,833 pounds. This work was all

done with one eDgine and one crew. Some remarkably fast time

was made, because there werej28 stops, the two longest in duration

being 35 and 23 minutes, and several stops occupied 15 minutes
each. Figurine roughly, the train must have lost over 3}.; hours at

stations, and the speed while in motion was high to give the high

average. The run from North Platte to Omaha, 290.9 miles, was
made in 5 hours and 37 minutes, or at an average rate of 51.8 miles

per hour, with eight intermediate stops and a loss of about 40

minutes at stations.

This run is remarkable for the fast time, considering the great

amount of time lost at stations, and it serves to call attention in a

forcible way to the large proportion of time which must be made
up on this account.

The rapidity with which high-speed ships approach each other

is shown by Lieutenant James H. Scott in a recent number of

Cassier's Magazine, in which he says: "Two steam vessels, each

having a speed of 21 knots an hour, approach each other at night,

end on, proceedingin opposite directions. These vessels complying
fully with the law, have the masthead lights visible at a distance of

five miles and the side lights visible at a distance of two miles.

The night is dark, the atmosphere clear, and the men on lookout

pick up the lights the instant they become visible. When the

vessels are, say, five miles apart, the lookouts will report the mast-
head light of the approaching vessel to the officer on the bridge,
who is able to see it immediately. He will, however, be unable
to tell the other vessel's direction until her sidelights are visible.

These he will see when the vessels are about two miles apart, and
are approaching the point of collision at the rate of 42 miles an
hour. There are available two minutes and 28 seconds for the
ships' officers to see the lights, to make up their miads how they
can best avert a collision, to give the order to port the helm, for
the man at the wheel to obey the order, for the vessel to obey
her helm, and for the ships to go clear. Does anyone say that the
time is sufficient for all these agents to perform their several
functions in ample time to avert a collision ?"

In discussing the effect of American competition in the iron trade

of Great Britain, the Mechanical World says: " The latest n.ove is

to be found in keen rivalry from the United States in regard to large

cast iron pipes for gas mains. A case in point has j ust occurred at

Glasgow, where the Corporation recently invited tenders for the

supply of gas mains of various diameters. When the estimates were
opened last week it was discovered, to the surprise of many, that a

well-known firm in Philadelphia offered to deliver in Glasgow, the

firm paying the cost of freight across the Atlantic, cast-iron pipes

of the largest diameter required at a price which works out at £1
per ton less than the lowest tender sent in by a British firm."

EQUIPMENT AND MANUFACTURING NOTES.

Orders have been received by the Baldwin Locomotive Works as

follows: Two 10-wheel freight engines for the Detroit & Lima
Northern, 10 10 wheel engines for the Omaha, Kansas City & East-

ern, and four freight engines for the Rio Grande Western.

H. K. Porter & Company, of Philadelphia, Pa., Jis building one
saddle tank engine, with cylinders 10 by 16 inches, for the Port
Townsend Southern Railroad. The engine i9 to burn lignite coal

and is to weigh 41,000 pounds in working order, with 28,000 pounds
on the drivers. Paige wheels will be used on the engine trucks,

Ajax metal for the bearings, Nathan lubricators and Monitor in-

jectors, Richardson valves and Adams & Westlake headlight.

The Cooke Locomotive and Machine Company is building three

10-wheel 20 by iO-inch locomotives for the Astoria & Columbia
River Railroad.

The Pittsburgh & Lake Erie has ordered 10 heavy freight en-

gines from the Pittsburgh Locomotive Works.

The Pennsylvania is building 10 class P, 12 class L and 23 simple

mogul engines at the Altoona shops.
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The Schenectady Locomotive Works will build 15 instead of 10

10-wheel freight engines for the Chicago & Northwestern, the

order having been increased. Orders have also been received for

three locomotives for the Ogdensburg & Lake Champlain and for

one eight-wheel locomotive for the Astoria & Columbia River.

The Brooks Locomotive Works have taken the following orders:

Twenty 10-wheel freight engines for the Lake Shore & Michigan

Southern, with 17 by 24-inch cylinders; three 6 wheel saddle tank

locomotives for the Siewa Railway of Japan; four 6- wheel coupled

side tank engines for the Seol-Chemulpo Railroad of Corea, and 25

locomotives of 5 foot gauge for the Finland State Railroad.

After an inspection trip of 3,200 miles with the Directors of the

Pennsylvania Railroad, President Thomson stated that the trip

had been satisfactory in every way, and that notwithstanding the

enforced economies of the past year the roads were found to be in

excellent condition to meet the demands of the increasing traffic

due to the revival of busiuess throughout the country; that the

long-looked-for prosperity was undoubtedly a reality; that every-

where along the line evidence of a return to business activity was
apparent; that the crops were good, and that general business in the

large cities seemed to be in a most healthy state.

The Baltimore & Ohio Railroad is building 10 express cars for the

use of the U. S. Express Company on the B. & O. lines. These cars

are to be 60 feet in length, of extra strength, and so arranged that

they can be used for the transportation of fine horses. They will

be fitted up with removable stalls, and when not used for horses

will be placed in regular service.

The suburban cars of the Illinois Central Railroad in Chicago,

which were formerly yellow, have all been painted a dark color, and
they have been equipped with Pintsch gas. This work has been

done in small installments.

The Player truck has just been furnished by Messrs. Shickle,

Harrison & Howard for 100 cars for the Atchison, Topeka & Santa
Ee, and for 100 cars for the Kansas City, Pittsburgh & Gulf Railway.

The Baltimore & Ohio Southwestern Railway will lay five thou-

sand tons of steel rail this fall.

On page 345 of our October issue we printed an illustrated de-

scription of a large cast steel gear wheel made by The Sargent Com-
pany, and have since learned that the teeth of this gear and its

pinion were not touched after leaving the sand except to trim the

edges. The pinion weighed 0,000 pounds, and the gears are running
very successfully at the works of the Great Western Tin-Plate

Company, at Joliet, 111.

The heat insulation of the steam pipes at the new Concord shops
of the Boston & Maine will be furnished by the Keasbey & Matti-

son Company, of Ambler, Pa. This is an extensive piping system,
reaching more than 700 feet from the boiler house in one direction

and over 800 feet in the opposite direction. More will be said upon
this work in a future issue.

The water of condensation from the steam separators in the
power-house of the Boston & Maine shops at Concord, N. H., is re-

turned to the boilers by a Bundy return steam trap, furnished by
the A. A. Griffins: Iron Company, of New York.

The Schoen Manufacturing Company has received an order to

build 50 steel cars of 100,000 pounds capacity for the Pittsburg &
Lake Erie Railroad.

The Grand Trunk has placed an order with the Michigan-Penin-
sular Car Company for 500 box cars of 60,000 pounds capacity.

They will be equipped with M. C. B. couplers and Westinghouse
air-brakes. The road will also build 500 additional box cars of the
same capacity and from the same specifications at its own shops.

The Chicago, Milwaukee & St. Paul has ordered eight vestibule

coaches from the Barney & Smith Car Company. This road is

building 1,000 bax cars at the West Milwaukee shops.

The Monarch brakebeam will be applied to the postal and buffet

cars building at Pullman for the Illinois Central.

The Wabash has placed an order for 250 standard 60,000-pound
box cars with the Missouri Cir and Foundry Company, and for 250

with the St. Charles Car Company.

The Buffilo, R^hister & Pittsburg has ordered 100 freight cars
of 80,000 pounds capacity from the Jackson & Woodin Manufactur-
ing Company, of Berwick, Pa. The same company has ordered 100

additional freight cirs from the Buffilo Car Company.

Messrs. Wm. Sellers & Company, Philadelphia, have received an

order for a 75-ton traveling crane with a 20-ton auxiliary hoist, a

20-ton traveling crane with a 5-ton auxiliary hoist and a 10-ton

traveling crane, from the Betnlehem Iron Company.

The Baldwin Locomotive Works has completed a steam motor

car on the Vauclain compound principle for use on the Cincinnati,

Hamilton & Dayton.

Armour & Company has ordered 200 more refrigerator cars from

the United States Car Company to be built at Hegewisch, 111.

The Pennsylvania is building 11 coaches at Altoona. These will

have Pullman vestibules, Janney-Buhoup three-stem couplers,

Gordon-Mitchell lamps for burning compressed gas, Edwards
window fixtures, Wheeler seats and Forsyth roller curtains. The
trucks will be the Pennsylvania latest standard four-wheel pat-

tern with i}i by 8-inch journals and will be equipped with two in-

side-hung National hollow brakebeams.

For the first time in years the shops of the Cumberland Valley

Railroad, at Chambersburg, Pa., have gone on 10 hours' time. The
freight business on the road is the largest in 15 years, and the offi-

cials fear their motive power will not be sufficient to carry the

heavy volume if the rush continues.

The Ingersoll-Sergeant Drill Company has received orders for

two 20-inch duplex air compressors for the Great Northern road.

They will be used at the Cascade tunnel on that line. This concern

is also building a duplex cross-compound compressor for the shops

of the Chicago, St. Paul, Minneapolis & Omaha road. The latter

will be of the same size as the three compressors built by the same
company for the Santa Fe road.

The Schoen Pressed Steel Company, of Pittsburg, has bought the

rolling mill plant of the Oliver Iron and Steel Company, at Woods
Run, Pa.

Mr. R. H. Soule, of the Baldwin Locomotive Works, sailed for

England in the St. Paid, Oct. 6. Mr. Soule will spend about two
weeks in London and go from there to the Continent on business

for the Baldwin Locomotive Works.

The Rem-Lap Manufacturing Company, St. Paul, Minn., is in-

troducing a disappearing screen for the windows of railroad cars.

The screen is of fine mesh wire cloth carried in a metal frame and
is attached to the lower bar of the window sash. The frame rises

with the window, and when the window is closed the screen dis-

appears in a recess below it. The window may be opened or closed

without interfering with the screen, and when the window
is raised the opening is protected against the admission of

cinders. These manufacturers also make deck screens and metal

frame fenders which are better than wooden ones for the reason that

they are not subject to swelling and shrinking with changes in the

weather.

The Pennsylania Railroad Company has purchased 40,001 tons of

steel rails at $19 per ton for 30 foot rails and $20 for 60-foot rails.

The contracts were awarded to the Pennsylvania Steel Company,
the Cambria Iron Company and the Carnegie Steel Company, and
all the rails are to be delivered before Jan. 1, 1898. The new
rails are to be used for double-tracking the Atlantic City Division

of the West Jersey & Seashore Railroad, and replacing old and
lighter rails on other parts of the Pennsylvania Eastern lines.

Offices have been opened at 120 and 122 Liberty street, New York,

by the Chicago Pneumatic Tool Company.

The Whiting Foundry Equipment Company, of Harvey, 111., has
recently taken a contract for a 6,000-pound capacity traveling crane

for the Elwood Tin Plate Company of El wood City, Pa. The
crane will be operated by a compressed air motor and will have two
pneumatic hoists.

On Oct. 9 the National Electric Car Lighting Company, of New
York, shipped 50 installations of electric light equipment, gener-

ated from the car axle, to Topeka, Kan., for the equipment of 50

cars of the Atchison, Topeka & Santa Fe Railway. The cars that

will have this electric light are :

14 vestibule cars.

5 vestibule coaches.

4 composite cars.

9 non-vestibule, smoking-room chair cars.

8 vestibule smoking-room chair cars.

10 dining cars.

This will be the first equipment of electric light generated from
the car axle on a large scale. The cars will run on all main line
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trains of the Atchison, Topeka & Santa Fe Railway to Kansas City,

Denver, El Paso, Los Angeles and Galveston.

The Ashton Valve Company has sent us an attractive and service-

able souvenir in the form of a pocket coin pouch.

We have received photographs with the leading dimensions of

the following locomotives recently built by the Brooks Locomotive

Works for foreign service :

15 by 22 inch, 6-coupled side tank locomotive for the Koya Rail-

way of Japan. . one
21 by 21 inch, 10 wheel passenger, Mexico, Cuernavac a & Pacific

'

13 bv 18 inch, i -wheel saddle tank. Transvaal. South Africa.

U bv 20-inch, 4-coupled double-ender. Kiwa Railway of Japan.

12 bv I
1- inch. I coupler double-ender. Bisai Railway of Japcn.

16.536 by 23.62- inch double-ender, side tank, Lung Wu Railway

of China. .

16 by 22-inch mogul, Kansei Railway of Japan.

The Westinghouse Electric and Manufacturing Company have

received from their European branch notice of the award to them

by the Metropolitan Electric Supply Company of the contract for a

large electric lighting plant to be installed in London. The appara-

tus will be of the multiphase type, involving the use of the Tesla

patents, which are owned in England by the Westinghouse Com-

pany. It is understood that the contract amounts to between §350.-

000 and S400.000.

Vice-President Voorhees, of the Philadelphia & Reading, has de-

cided to put the locomotive department of the company"s shops on

six days a week, working until half-past four o'clock every Saur

day afternoon.

The three European cities of Dublin, Ireland, and Barcelona and

Madrid, Spain, are to be equipped with trolley systems. The con-

tract has been closed with the British Thomson-Houston Com-

pany, of London. All the electrical and steam apparatus on the

Dublin order, and all the electrical apparatus on the Barcelona

and Madrid lines will be of American manufacture, the electri-

cal apparatus being manufactured by the General Electric Com-

pany at Schenectady, X. T., and the engines by The Edward P.

Allis Company, of Milwaukee. For Dublin, the contract includes

all the steam boiler and engine, dynamo and motor equipment suf-

cient for 150 cars. The Spanish contracts are for electrical equip-

ment for running 110 cars. The contracts for engines by the Allis

people call for six vertical cro3s-compound engines for Dublin,

and tramway engines are also under contract for London, Sidney

and Paris in addition to the orders already mentioned.

The Missouri Car and Foundry Company, St. Louis, Mo., has been

incorporated for the purpose of doing a general foundry and car-

building business. The capital stock is §2,000,000, and Messrs.

William McMillan, W. K. Bixby, W. X. McMillan and James

Connolly are interested.

The last of the order of 15 21 by 26-inch consolidation locomotives

built by the Pittsburgh Locomotive Works for the Baltimore &
Ohio Railroad have been delivered and are in service on the second

division, between Brunswick and Cumberland. These locomotives

excite very favorable comment by reason of their general design,

excellent workmanship and efficient service, and are further evi-

dence of the advance that is being made by the Baltimore & Ohio

in its motive power. Thirty-five locomotives of this type have been

placed on the second division during the past year, and with the

reduction in grades and in the increase in power, the number of

cars per train has been increased about 40 per cent.

The Baltimore & Ohio Railroad has greatly increased the num-

ber of its cars and locomotives equipped with air brakes and auto-

matic couplers by the purchase of new equipment. The best show-

ing is on freight cars. Owing to the dangers involved in their fur-

ther use, 1,500 of the old iron hopper cars have been broken up.

Bids were opened October 21 in the office of Captain Shoemaker,

chief of the revenue cutter service, for the construction of the new

cutter authorized by act of Congress for service in and around Xew
York, at a cost not exceeding §175,000. The specifications called

for a vessel 1S8 feet over all, 16.6 feet depth and 29.6 feet molded

beam, with a displacement of 706 tons. The bidders were: Colum-

bia Iron Works and Dry Dock Company, of Baltimore, *141,000;

Gas Engine and Power Company, of Xew York, *151,800; Lewis

Nixon. Elizabeth. N. J.. $173,900; Charles Hillman Ship and Engine

Building Company, of Philadelphia, §173,000. When this boat is

completed there will be six new vessels in the revenue cutter ser-

vice, all of them able seagoing boats of from 16 to 18 knots capac-

ity.

OF OFFICIAL CHANGES IN OCTOBER.

Baltimore & Annapolis.—Mr. J. W. Brown has been elected
President and General Manager, to succeed Mr. J. S. Ricker, re

signed.
Chattanooga, Rome A Columbus.—Mr. A.W. Love has resigned as

Master Mechanic.
Chattanooga, Rome & Southern.— Mr. C. B. Wilburn has been

elected President of the reorganized company.
Chicago & Alton.—Mr. A. McCormick has been appointed

Master Mechanic with headquarters at Slater, Mo.
Chicago A South Bend.—iir. Peter E. Studebaker, Second Vice-

President, died at Alma, Mich., at the age of 61 years.
Chicago, Rod; Island & Pacific—Mr. W. G. Purdy has been

elected First Vice-President to succeed Benjamin Brewster, de-
ceased, and Mr. W. H. Truesdale has been elected Second Vice-
President.
Cincinnati, Bamilton A Dayton.— Mr. A. J. Ball has been ap-

pointed Assistant Superintendent of Motive Power and Machin-
ery, with headquarters at Cincinnati, O. Mr. J. M Percey has re-
signed as Master Mechanic.
Cincinnati, New Orleans A Texas Pacific—Mr. V. B. Lang has

been appointed Master Mechanic, with headquarters at Chatta-
nooga, to succeed Mr. P. H. Schreiber, deceased.
Colorado A Northwestern.—Mr. J. T. Blair has been appointed

General Manager.
Denver & Rio Grande.—Mr. C. H. Quereau has been appointed

Master Mechanic of the first division, with headquarters at Den-
ver. Colo., to succeed Mr. W H. V. Rosing, resigned.

Duluth, Missabe A Northern.—Ur. J. T. McBride has resigned as
General Manager.
El Paso A White Oaks.—Mr. J. L. Campbell has been appointed

Chief Engineer, with headquarters at El Paso, Tex.
Grand Trunk.—Mr. Charles M. Hays has been elected President;

he was formerly General Manager of the Wabash.
Green Bay A Western.—Mr. A. Fenwick, Master Mechanic, has

resigned.
Graml Trunk.—Mr. W. Aird has been appointed Master Me-

chanic and is in charge of the Montreal shops.
Green Bay A Western.—Mr. W. P. Raidler has been appointed

Master Mechanic, with office at Green Bay, Wis.
Hendersonville A Brevard.—Mr. J. T. Rickman has been ap-

pointed General Manager, with headquarters at Hendersonville,
X. C.
Illinois'Central.—Mr. W. H. V. Rosing has been appointed Me-

chanical Engineer, to succeed Mr. H. A. Fritz resigned.
Illinois Central.- -Mr. W. B. Baldwin has been appointed Master

Mechanic, with office atMcComb City, Miss.
Intercolonial.—Mr. W. B. MacKenzie has been appointed Chief

Engineer, with office at Moncton, N. B.
Jamestown A Lake Erie.—Mr. Gerald Redmond has been elected

Vice-President, with office at Jamestown, X. Y., to succeed Mr. E.
T. Haines, resigned: and Mr. C. R. Van Etten ;has been appointed
General Manager, with office at Jamesrown. X\ Y.
Kansas City, Pittsburgh & Gulf—Mr. David Patterson, Master

Mechanic of the Southern Division, has been transferred to the
Xorthern Division, with headquarters at Pittsburgh, Kan.
Lehigh Valley.—ill. John S. Lentz has been appointed Assis-

tant Superintendent of Motive Power, with headquarters at South
Bethlehem.
Mexican National.—Mr. J. W. Hall has been appointed Master

Mechanic of the San Luis Division, with headquarters at San Luis
Potosi, Mex., and Mr. W. F. Galbraith has been appointed Master
Mechanic of the Southern Division, with headquarters at the City
of Mexico.
Michoaean A Pacific—Mr. W. H. Rice has been appointed Master

Mechanic, with headquarters at Zitacuaro, Mex., to succeed Mr. H.
A. O'Brien.
Philadelphia & Reading.—Mr. E. M. Humstone. Assistant Su

perintendent and Master Mechanic, has resigned. Mr. H. Schaefer
has been appointed Master Mechanic. The office of Assistant Su-
perintendent has been abolished.
Pennsylvania.—Mr. Joseph Wood has been chosen Third Vice-

President, to succeed Mr. J. E. Davidson, deceased.
Peoria, Decatur & Evansville.—Mr. A. L. Davis has been ap-

pointed Chief Engineer.
Pittsburg. Bessemer A Lake Erie.—Mr. F. E. House has been

appointed General Superintendent, with headquarters at Pitts-

burg, Pa.
Pittsburg & Lake Erie.—Mr. S. R. Callaway was chosen Presi-

dent at a recent meeting of the Board of Directors.
Rio Grande Western.—Mr. E. J. Yard has been given the title of

Chief Engineer, with headquarters at Salt Lake City, Utah.
South Atlantic A Ohio.—Mr. E. M. Roberts has been appointed

Assistant Superintendent and Master Mechanic, with headquarters
at Bristol, Tenn.
Southern.—Mr. J. T. Robinson has been appointed Master Me-

chanic of the Anniston Division, with headquarters at Selma, Ala.,

in place of Mr. T. M. Feeley, transferred.
Southern.—Mr. J. B. Gannon has been appointed Master Me-

chanic, with office at Louisville, Ky.
St. Louis Southwestern.— Mr. H. D. Galbraith has been ap-

pointed Foreman of the Machinery Department, with office at

Texarkana, Tex., to succeed Mr. W. C. Mitchell, resigned.

Utah Central.— Sir. Charles E. Stanton has been appointed
General Manager, with headquarters at Salt Lake City, Utah.
Wheeling & Lake Erie.—Mr. J. W. Sherman has resigned his

position as Chief Engineer.
Wabash.—Mr. W. C. Buly has been appointed Master Mechanic;

he is succeeded as Foreman of Shops by Mr. Herbert K. Mudd, at

Delray. Mich.
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Automatic Semaphore Block Signals—Illinois Central

Railroad.

BY W. J. GILLJNGIIAM, JR., SIGNAL ENGINEER.

That portion of the Illinois Central Railroad lying between

Carbondale and Cairo, known as part of the St. Louis Division,

is an extremely busy line. It is the throat so to speak, through

which the traffic from the Chicago, Amboy and St. Louis Divisions

on the north and that from points south of the Ohio River passes.

Until 1896 all this traffic was handled on a single track and the

difficulties of operation and of the handling of business soon be-

came so great that a second main track was constructed between
the points mentioned.

The major portion of this work is through a country crossed by

a spur of the Ozark Mountains, extending diagonally from north-

west to southeast through the southern part of Illinois. The
heaviest portion of the work is between Bosky Dell and Dongola,

the gradients and curves being shown on one of the accompany-
ing diagrams. It is of this section that this article treats in de-

scribing the system of block signals now installed and operated

between Cobden and Makanda, and which are now being ex-

tended from Cobden to Dongola on the south ai-d from Makauda
to Bosky Dell on the north, a total distance of 28 miles.

After careful deliberation it was decided to use the standard
semaphore and fittings, identical with those used in interlocking

practice, except for certain modifications which were made to

reduce friction by the introduction of ball bearings.

In 189-1 the Illinois Central Railroad had erected in Chicago a

semaphore automatic electric signal (which is still in service), for

the purpose of experiment and to determine the reliability and
efficiency of an exposed semaphore signal electrically operated.

The signal is located on the shore of Lake Michigan, where it has
been and is now subjected to severe and changeable conditions of

weather, and the result of these tests fully justified the decision

to adopt this type of signal on the St. Louis Division.

Preliminary to the undertaking of the outside work, plans
were prepared showing grades and alignment and the signals

were located with a special reference to the grades, bearing in

mind the poise of a train in starting after having been stopped at

a signal ; the uniform length of blocks being secondary to the lo-

cation with reference to the grades.

The locations having been determined on the plan, the next

step was to make the ground locations with reference to the line

of vision taking the grades Into consideration.

In determining these locations the division officers and sig-

nal department co-operated ; and it may be of interest to note

here that in no instance watt there a necessity for variation in

excess of 200 feet from the original location, and but four in-

stances were found where the home signals could not be sighted

from a sufficient distance, thus indicating the care with which

the signals were located. As previously stated, the blocks are

not of equal lengths, but at the stations and groupB of switches

home and advance signals have been placed uniformly, the home
signals permitting trains to pull into stations to work when the

block in advance is occupied, the advance signal being placed far

enough ahead of the switches to permit of the longest train switch-

ing without interference or delay when the block next succeed-

ing is occupied.

The complete application extending from Bosky Dell to Don-

gola consists of 56 signals, electrically operated and controlled,

all being of the standard semaphore type. The accompanying

diagram, showing the arrangement of circuits and locations be-

tween Makanda and Cobden, illustrates the circuits followed

throughout the entire application, but the complications are such

that a diagram of a single block is shown with the following ex-

planation to insure a clearer understanding.

A B, B C and C Dare sections of track constituting a block

between B and D. R 1, R 2, R 3, R 4, are track relays; M and

-1/ 1 are relays directly controlling the motor circuits, B\ and B2
are the batteries operating the motors, B 3 is a battery for oper-

ating the bells, and B 4 is a battery for operating the relays M
and Ml. All the track relays are normally closed and the relays

M and M 1 are normally open. The entrance of a train on section

A B shunts the track battery from track relay R 1, closing the

path for battery B 4 through the back contact point of relay R 1

and thus energizing relays M and M 1. The energizing of relay

M closes the front contact on that relay, thus completing the cir-

cuit for battery B 1 through this contact and the home signal

motor clearing this signal. A similar result obtains with relay

M 1, battery B 2 and the distant signal. When the home signal

is in the clear position a circuit is closed through the "circuit-

closer " battery B 3 and bell magnets, causing the bells to sound.

When the train enters section B C the relay R 2 is demagnetized

and the distant signal resumes the caution position on account

of the breaking of circuit for battery B 2 by opening the front

contact of this relay; the train entering section C D demagnet-

izes relay R 3 and the home signal resumes the stop poeition by

reason of breaking the circuit of battery B 1 through the opening

of the contact paint on relay R 3. It will be noticed that the

home signal is in the stop position and the "circuit-closer" open,

but the bells will continue to sound so long as the train is in

section D. This is accomplished by a circuit completed through

the back contact point of R 3 battery B 3 and the bell magnet
coils. The train having passed out of section C D all apparatus

is restored to the normal condition.

Each block section is provided with a distant and home
signal and an advanse signal at stations. Each switch is

provided with a vibrating bell. The signals are normally

in caution and stop positions. A train approaching the

distant signal will, upon entering the preliminary section

(assuming the block in advance to be unoccupied), clear the

advance, honaa and distant signals. Should any switches be

located in the block the vibrating bell will sound simultaneously

with the entrance of the train on the preliminary section. If,

however, the block controlled by the advance signal is occupied

the signals are not cleared by the train on the preliminary sec-

tion, but the home signal clears and the bell sounds immediately

upon train passing the distant signal.

The application of vibrating bells at switches was first made
on the Chicago terminal of the Illinois Central Railroad, and
while it is true that theoretical objections have been made to
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their use, from a practical standpoint they would seem to be

more efficient than visual indicators, not only because they are

more arrestive but because they give indication or warning to a

greater number of trainmen. Instructions governing crews us-

ing main-line switches within the block system are very explicit

Trainmen are not permitted to move a switch for the passage of

a train from side track to main track or from one main track

to the other when the bell at such switch is sounding; nor to pro-

ceed after reversing a switch for the siding unless the bell does

sound. It is apparent, therefore, that if, in opening the switch,

the bell does not sound, the necessity for extra precautionary

measures is suggested and trainmen are governed accordingly.

The apparatus for operating the signal directly, necessarily dif-

fers from that operating disc signals, and in its simplicity of con-

struction, the likelihood of failure to perform its function is very

remote, in fact is no greater than wi th disc signals with which
less battery is required.

The distinctive features of the system are the method of bond
ing the rails for the track circuit, the use of vibrating bells at

switches, and the manner in which the semaphores are operated

Until quite recently the practice has been to bond the joints by
fastening the wires to the base of the rails, but this has not proved,

altogether satisfactory, for the reason that the bonds are forced

out or broken, either by contact with the ties or shearing off by
the spikes, due to creeping of the rails. So much trouble was ex-

part of the circuit-closing device. The action of this circut-closing

device is such that when the block is unoccupied and no train in

the preliminary section, the battery circuit is open . When
a train enters the preliminary section a circuit is automatically

closed through the motor, which thereupon causes the signal to

assume its clear position. Immediately before the signal reaches

the clear position the motor circuit is automatically broken, and
a circuit is closed through the brake magnet coils, causing a re-

tardation of the movement of the arm and bringing it without

undue shock against the stop where it is held by the brake

magnet. In this connection it should be understood that the cir-

cular disc is never in contact with the brake magnet poles, the

brake being purely magnetic and not a friction device, thus pre-

venting any possibility of sticking due to residual magnetism.

The signal remains in the clear position until the first wheels of

the train enter the block, when the brake magnet circuit is

broken and the signal returns to the stop position ; its speed, how-
ever, being retarded just before the signal arm reaches the stop

by the counter current developed in a circuit at that time auto-

matically closed through the motor only.

In considering the application of automatic signals generally,

the important question is to determine their reliability and ef-

ficiency as an adjunct to the safe and prompt handling of trains.

With an inclosed system the apparatus directly controlling the

signal is not subjected to changes of atmospheric conditions to

Motor Circuits. Block Circuits Simplified.

perienced from the latter cause on the approaches to the Cairo

!

bridge that it became necessary to provide some other form of
bonding to insure satisfactory results. The method now pursued
both on the bridge and St. Louis division work is to bond through
the web of rail using two wires in substantially the same manner
as applied on electric street railways. This obviates, entirely, the
troubles experienced in the other method and reduces the cost of
maintenance in the form of replacements.
In the operation of the semaphore a one-sixth horse-power

motor is used, the power necessary to operate it varying (accord-
ing to the'resistance of the circuit) from 10 to 16 cells Edison Le-
lande Type S Battery. The motor, as will be seen from the
accompanying illustrations, is fastened to the side of the signal
pole, directly above the counterweight lever. Attached to this
lever is a standard cable i inch in diameter, the other end of
which is fastened to a drum keyed to a shaft geared into the
armature shaft as 25 to 1. The drum shaft is provided with a
worm into which is geared a circuit closing device for controlling
the motor and brake circuits. On one end of the armature shaft
a soft iron circular disc is fastened, which, in connection with a
high resistance coil, acts as a brake to stop the motor, there being
lateral movement enough in the shaft to permit of the disc being
attracted and held by the brake coils when they are energized,
On the base supporting the motor are insulated strips forming a'

Sjany great extent, and the question of a normally danger or
normally clear system becomes one of preference rather than
the superiority of the one over the other. With a semaphore
system, however, the conditions are somewhat changed and it

becomes not a matter of preference but one of expediency that
the signals should be normally at danger. The actual time a signal

is in the clear position (for train movements) is very much less

than that spent in the danger position; this will vary with
volume of traffic. Assuming it to be relatively as one to five the
failure of apparatus should be on the side of safety, and the
tendency of the signal arm to stick in sleety or snowy weather
is certainly in the position at which it is the longest time at rest.

It is manifestly true therefore, in contending against such possi-

bilities, that the failure to operate from the stop or danger posi-

tion is infinitely more desirable than the failure to operate from
the clear position. It may be argued that the conditions cited

are remote and not likely to occur, b'Jt whether this be true or
not the principle of such a system being normally at danger is

correct, and certainly presents no obstacle in its economical and
successful operation.

It has not been the purpose of the writer to describe in this ar-

ticle the minor details of the application, but as a matter of in-

formation it may be stated that No. 8 E. B. B. iron wire is used

for the line placed on telegraph poles, and that all batteries are
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placed underground, those for the track circuit in cast-iron

chutes and for the motors and switch bells in cedar tubs spe-

cially made for the purpose.

In conclusion it may be slated that the cost of maintenance and

operation of these signals, so far as we have been able to judge

from our experience up to this time, will be but slightly, if at all,

greater than that of the disc system.

Car Lighting' by Electric Storage Batteries — C, M. &
St. P. Ry.

The system of direct car lighting by electricity used by the

Chicago, Milwaukee & St. Paul Railway is familiar to our

readers, and it is of interest to note the recent introduction of

storage batteries on several cars of the trains of that road run-

ning between Chicago and Denver.

On Sept. 12 of this year arrangements wei-e made to run

through sleeping cars from Chicago to Denver, in connection

with the Chicago, Rock Island & Pacific, from Omaha to Denver.

To make these sleepers as attractive and comfortable as possible,

two of the best twelve section cars were used and fitted with elec-

tric storage battel ies and lights.

The cars are equipped with 34 50-volt 16-candle power lamps,

and four nights are occupied on the road. To meet this extra-

ordinary demand for light the largest capacity battery, with

such weight as could be handled, was decided upon.

This battery, the "Selvey" patent, made at Dayton, Ohio,

weighs 96 pounds per cell and has a rated capacity of 400 ampere
hours. Three sets of 26 cells each were purchased. One set of 26

cells is used under each car, These are carried in four trays all con-

nected in series, and the terminal wires,four in number, three posi-

tive and one negative, are carried up into one of the closets

where the switches are located. A simple but an ingenious ar-

rangement is provided, by which the lamps can be turned on or off,

batteries charged, or discharged, or in case of broken circuit cut out

entirely, and the car lighted in the usual manner from the

dynamo situated in the baggage car.

When the 26 cells are fully charged they give a combined volt-

age of 57.2, which is too high for 50-volt lamps to stand econom-

ically and two cells are cut off. The terminals from these are

led up to the switch box, where they are con nected to the three-point

switch, No 3. The first point to the left gives twenty-four cells

in series, or 52.8 volts; the second or middle point 25 cells, or 55

volts; the third point to the right gives 26 cells, or 57.2 volts, the

arrangement of the circuits being clearly shown in the diagram.

In service the lights are started with the switch on the first

point, and as the voltage lowers to 50 from using the lamps, the

switch is moved one point at a time until the two extra cells are

cut in, and in this way the candle power of the lamps is main-

tained up to the normal throughout the trip.

In the yard at Western Ave., Chicago, a small storage house

has been built and equipped with automatic cutout switches and

meters. Also a variable resistance is provided by means of which

the extra set of batteries is charged at night from the dynamo
that lights the freight buildings situated at this point. The cars

arrive every other day, so the batteries are charged during two
nights.

A nightly report of the time and number of amperes is kept

and returned to the office of the electrician each morning, also

a daily report is received from the electric light inspector, and
from the porter of the car, so that reliable information is at

hand at all times to enable the electrician to keep track of the

performance of the batteries.

On the return trip the cars come from Omaha to Chicago on the

electric-lighted train, having the direct system. If batteries

have been run down by the use of an extra amount of light, they

can be thrown into circuit with the lamps of this train and may
be charged through them. This does not give satisfactory light,

however, unless the batteries are about fully discharged, or to 46.8

volts or 1.8 volts per cell. In this case the lamps burn at about

their normal candle power. As the cells become charged and the

voltage rises the candle power of the lamps decreases. As soon

as this is noticeable the porter throws switch No. 1 to the

charging position and takes current for the lamps from the bat-

teries. In this way standard candle power may be had on the

lamps at all times.

Owing to the time these cars are on the road and the inexperi-

enced attendance they would receive while en route, it was with

a good deal of doubt that they were equipped with storage

batteries. The experiment has not been carried far enough to

enable the officers to say that it is an entire success, nor can they

give the entire cost of repairs and maintenance. However, the

cost of charging and attendance at Chicago is stated to be as

follows :

Charging, fuel per trip (two nights) $1.10
Attendance 60

Total per trip (four nights) $1.70

The installation of these batteries and the equipping of the

cars was done by the employees of the railroad company at the

yards in Chicago, also the designing and manufacture of the va-

rious switches and automatic cutouts was done at the shops at

Storage Battery, Car Lighting Circuits.

West Milwaukee under the personal supervision of the electri-

cian, Mr. C. R. Oilman.

The following, which is taken from the instructions issued to

the porters of the cars, explains the method of using the storage

battery system and the manipulation of the switches in connec-

tion with the direct system on the line east of Omaha:

Instructions to porters:
After your car has been attached to the Rock Island train at

Omaha, and light is required, throw switch No. 1 to discharging
position and turn on lamp switches in switch box.

In the morning turn off lamp switches in switch box. The follow-
ing night, turn then on, and off again in the rnorniog. During the
evening and night, turn out as many lights as possible without in-

terfering with the comfort of the passengers.
On the return trip after the car has been attached to C, M. &

St. Paul train No. 4, inspector will throw switch No. 1 to charging
position. When you arrive at Manilla, or any station where en-
gines are changed, or switching is done, just as lights go out throw
switch No. 1 to discharging. That will light your car from the
batteries and not leave it in darkness.
As soon as new engine is attached and light is again on the train

and your car connected, throw switch No. 1 back to charging posi-
tion. Be careful to do this every time that engine is exchanged, or
your car is cut off train for any purpose.
After the inspector has taken the voltage of the batteries leaving

Omaha he will tell you if the voltage is high, and if 90 leave switch
No. 1 on discharging position burning lamps from batteries. Later
on when lights begin to grow dim throw switch No. 1 to charging.
If, however, they should continue bright, wait until the passengers
have retired.
When you get Denver sleeper at Chicago, switch No. 3 will be

thrown all the way to the left. The second night (Omaha to Den-
ver) if the lights get a little dim, throw switch No. 3 to center posi-

tion and light will burn brighter. The third night (Denver to

Omaha) when they grow a little dim, throw switch No. 3 all the
way to the right and leave it there, this will again make them burn
brighter.

We are indebted to Mr. J. N. Barr, Superintendent of Motive

Power, and Mr. C. R. Gilman, Electrician of the road, for this

information,
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Locomotive " Sparks " for Fuel in Electric Power Stations.

BY EDWARD O. BOYNTON, M. B.

A prominent English railway official, while watching the burn-

ing of sparks at one of the power stations, of the New York, New
Haven & Hartford Railroad, remarked : "You tell me that this

stuff bas been already burned in your locomotives, and you are

again hurning it ; now, pray tell me who burns it after you get

through with it?''

The fact that the road referred to is using sparks as fuel, to

generate electric power, has been mentioned in a general way by
several of the technical papers and the daily press, but it will

doubtless be of interest to many to know the details of the pracs

tice.

Many attempts have been made in the past to burn sparks, but

with indifferent success, and vast quantities are daily going to

waste. The exact chemical composition of sparks is not now
known, though they are believed to be almost wholly carbon.

They are so fine that they lie on the grate bars in a compact mass,

and it is impossible to burn them by means of natural draft. A
forced draft must be used, and it must be powerful enough to force

the air up through the mass, and keep it in a more or less distrib-

uted condition. In practice this is clearly seen on looking through
the open furnace door, when the whole top of the fire is seen in

violent motion, the burning sparks jumping up and falling back
in a continual shower.

The sparks are fed into the furnace exactly as they come from
the extension front of the locomotives, not mixed with anything
else. Experience has proved that it is not best to mix them with
coal, as it greatly increases the difficulty of firing. They make
an exceedingly hot fire, which, however, must be cleaned at in-

tervals of three or four hours. This is necessary because the
thickness of the fire increases rapidly, due to the great quantity
of fuel fed into the furnace and the layer of ashes and clinker

which accumulate on the grate must be removed. One furnace
is cleaned at a time, and with the aid of the blower, the fire can
be brought up to the required temperature in a remarkably short

time. This is a great advantage, as it enables a fireman to carry
an even steam pressure all through the process of cleaning. The
extremely fluctuating load due to electric railway work makes
the firing much more difficult than it is under ordinary station-

ary boiler conditions, and in order to produce an even steamline
on a recording gauge, a fireman must learn to fire sparks, no
matter how good a coal fireman he may be. The weight of
sparks required for the evaporation of a given weight of water,
as taken from a number of tests, may be said to be about double
that of coal.

Several important departures from ordinary boiler practice
have been found necessary to insure success in burning sparks,
the first of which is in the boiler setting. The boilers used by
this company are of the ordinary'horizontal flue type, 72 inches
in diameter and 19 feet long and contain 130 3-inch tubes. Ex-
tending across and resting on top of the brick settings, at right

angles to the boilers, are two pairs of heavy channel irons. From
these, four heavy iron rods extend down to the sides of each
boiler, two on each side near the ends of the boiler. These rods
hook into lugs riveted on the sides of the boiler, at the center
line. The boilers are thus suspended from four points, and all

movement due to expansion or contraction is provided for in

this manner.
A so-called " exploded idea" is also brought into successful

use in placing the boiler so that the bottom of the shell is 4s

inches above the grate bars, while the top of the bridge wall is

only 18 inches above them. As a result of this, a very large

combustion chamber is secured, the purpose and effect of which
is to allow all the gases of combustion to become thoroughly
ignited before entering the tubes. That this is of great advan-
tage is shown by the very low temperature of the gases in the
smoke flue after leaving the boilers. This temperature averages
about 35 degrees above that of the steam. The furnace is six

feet wide and seven Jfeet long, making 42 square feet of grate

surface. For convenience in cleaning fires, about two feet of the
grate, nearest the bridge wall, is arranged to turn over and dump
into the ash pit, by means of levers. The type of grate bar used
is the well-known " herring-bone," with openings about three-

eighth-inch wide.

One of the most interesting details is the peculiar forced draft,

because of its bearing on the burning of sparks. This part of

the equipment consists of a cast-iron cylinder or pipe about nine
inches in diameter and two feet long, bell mouthed at one end.
This extends through the boiler front into the ash pit, either be-

tween the ash pit doors or through one of the doors. The bell

mouth projects outward and in it is a hollow brass ring, seven
inches in diameter and nearly elliptical in cross-section. On the

inner edge of this ring are 20 small holes ft inch in diameter.

There is a steam connection to this ring, and when steam is

turned on the result is a large number of fine steam jets blowing
through the pipe into the ash pit, and drawing with them a large

quantity of air through the bell-mouthed opening. The air is

considerably heated by the steam after it enters the ash pit, and
the sparks get what they require for perfect combustion-
oxygen and hydrogen to combine with the carbon they contain.

While the boilers are in service the main damper is set so as to

be kept nearly closed by the automatic regulator when full

steam pressure is on, and it opens very little when the pressure

falls. The object of this is to confine the gases and allow them
to escape into the chimney very slowly.

A peculiarity about this method of burning sparks, and one
that requires the constant attention of the fireman, especially

when cleaning a fire, is that, if the steam pressure gets started

downward.it is likely to continue going down so far that it is

very difficult to restore it again without stopping the engines.

This is due chiefly to the fact that the efficiency of the blower

decreases rapidly wi*;h the falling'steam pressure. With careful

firing, however, this never occurs. The regular steam pressure

carried with light loads is 100 pounds, but 125 pounds is carried

at full load. The number of men required to tire a battery of

boilers burning sparks is the same as would be required for coal.

The weight of sparks consumed per electrical horse power
hour averages six pounds at a cost of about two mills.

This cost refers only to freight charges for loading and hauling

its sparks to power stations. The power consumption refers to an
ordinary track with no steep grades or sharp curves. The speed

is about 30 miles per hour when using the above power. An
electric train seating about two hundred persons and weighing

62 tons requires 36 pounds per train mile at a cost of 12 mills.

The power developed by the motors is about iVo horse power hour

per ton mile.

The New Railroad in Alaska.

The Trenton Iron Company has recently taken a contract for a

portion of a new railroad which will soon be built in Alaska.

The contract is with the Chilkoot Railroad and Transport Com-
pany for the construction of a Bleichert aerial wire rope tram-
way, to have a capacity of 50 tons per day, for the transportation
of passengers and freight over the Chilkoot Pass, and the work is

now being pushed as rapidly as possible. One carload has al-

ready been despatched and others will follow. The company
doing this work is an organization of gentlemen connected with
the large steamship lines and the Northern Pacific Railroad atTa-
coma. Messrs. Dodwell.Carlill & Company, representing steamship
lines to China and Japan, also to Alaska, are among the interested

parties. Mr. Hugh C. Wallace is President, and Mr. A. McL.
Hawks is the Chief Engineer, and is now engaged on the work
of construction. The first section, which will be a surface rail-

road, will extend from tidewater to the mouth of the canyon, a
distance of some eight or ten miles; from there on and up
through the canyon and over the Pass the Bleichert aerial tram-
way will be put up, the north >rn terminus being at the head of

the chain of lakes which afford the means of water transportation

to the head of the Yukon River. The projectors of this work ex-

pect to have it completed this winter, and to be in readi-

ness to receive freight and passengers as soon as the season opens
in the spring, when it is estimated that there will be a great rush
of miners and their outfits bound for the Klondike gold camps.
We are indebted to the officers of the Trenton Iron Company of
Trenton, N. J., for this information.
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Ten-Wheel Freight Locomotive—C. & N. W. Ry.

Several of our contemporaries have presented meager descrip-

tions of a new design for 10-wheel locomotives recently built by

the Schenectady Locomotive Works for the Chicago & North-

western Railway, but as we prefer to publish more than mere
pictures we waited for some of the interesting details and for the

service records before publishing a description of a design of such

merit.

The order was for 10 locomotives, all of which have been fin-

ished, and they are doing excellent service. This design does not

embody any novel features, but it does comprise excellent combi-

nations which go to make up a good locomotive which will haul

heavy loads, and, we believe, will haul them economically. The

keep the engines out of the shop as much as 'possible it should be

noted that the flauges of the cylinder saddle extend beyond the

casting itself far eaough t> receive a short vertical bolt through

each rail of the frames outside of the walls of the saddle at the

front and back. It is proper to say that cylinder and saddle

castings would not fail so often if such precautions were gener-

ally taken.

The guides are of the four bar style, which is unusual in

10-wheel engines. The links have a short radius, and the rocker

and links are back of the driving wheels, which requires a long

valve stem. This is made of heavy pipe, hollow and with the ends

welded in. This plan gives short and straight eccentric blades

which are to be desired and are much better than the long, springy,

crooked ones that were formerly so often used on engines of this

Ten-Wheel Freight Locomotive-

chief feature of the design is high boiler power and strength of

parts which should enable the locomotives to avoid the failings

of many as to breakdowns on the road. The boilers resembled

those of the heavy eight-wheeled passenger engines for this road

(illustrated on page 4 of our issue of January of last year)

and a comparison will be interesting. The freight engines have

118,000 pounds weight on driving wheels as against 78,000 pounds

of the passenger engines, and this necessitated the selection of

the ten-wheel type for the new design. The grate is about

six inches longer, and while the heating surface of the earlier

boiler is 1,903 square feet, that of the new one is 2,311 square

feet. The boilers of the freight engines are about two inches large

in diameter and 3 feet 6 inches longer.

In order to strengthen the fastenings of the cylinders to the

Chicago & Northwestern Railway,

type. As the link radius is 46 inches long the increase of lead is

not excessive.

The driving boxes are extra heavy. The journals are 8$ by 11|

inches. Cist steel is used for the wheel centers, for the foot

plates, expansion knees, guide yoke knees, rocker and frame
rilling blocks, spring saddles and spring seats.

The spring rigging is not new with this design, but it is well

worth putting on record. The driving-wheel brake is worthy of

special mention because the brake levers are vertical and the

lower ends are tied across the engine by the brakebeams, the re-

sult to be expected being freedom from swinging and swaying.

There are two air-brake reservoirs, one under each running board,

and the air pump discharges into one of them, from which the

air passes into the other, giving a large main reservoir capacity

Arrangement of Equalizers and Springs.

smoke arch a double row of bolts has been used extending all the

way around the saddle casting and the joint is further

strengthened by the use of a J-inch liner inside the smoke arch,

which is riveted to the arch and takes the saddle bolts. The
two rows of boltsin the back of the arch pass not only through
the saddle casting and the smoke arch sheet but also through
the smokebox ring which makes a very strong job of this part ef

the joint. The cylinder saddle is strongly ribbed and flanged in

all directions. The frame is, as usual, double at the front end and
is made very strong. To show the care which has been taken to

with the additional advantage of being able to secure dry air

from the second reservoir.

The drawing of the tender draft rigging shows its construction

without extended explanation. It employs the regular car

coupler with tail strap, and a car coupler may at any time be

used for repairs in case of an emergency. There are no springs

in the draft gear. A heavy follower is used and the space in the

tail strap is filled by two round-faced blocks, upon which the

coupler pivots at that point. A lateral motion of 14 inches is

provided between the coupler and the oarry iron on each side;
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this is used for freight service only,

more space being provided for pas-

senger service. The coupler has

only 4-inch slack between.it and the

buffer plate, which is let into the

sill; the slack of the follower is

somewhat more than this, so that

the buffing is taken wholly on the <r

buffer plate in the end sill and the |
pull is of course taken by the draw -

casting. ::

The tender trucks are of special

interest and the drawing shows the

construction in detail. Attention

should be called to the unusual

depth of the arch bars, 22+ inches,

and the construction of the bolster

and the spring plank. The bolster

is of 8-inch channels with
j
T
6 by 10-

inch plates across the top and bot-

other 19-inch engines, on the division where the

new engine was tried, is 900 tons. On another
occasion one of the new ones pulled 8 loaded and
30 empty cars weighing 837 tons exclusive of the

caboose from Belle Plain to Boone, where the

other 19-inch engines are rated at 630 tons. There
is a 58-foot grade and several sharp curves in this

section.

The advantage of the ample weight on driving

wheels is seen in the fact that with 190 pounds of

steam and the reverse lever in full gear the wheels
did not slip though sand was not used ; the rail,

however, was in very good condition. The ad-

vantage of the great heating surface is seen in the

fact that in the heaviest work referred to the pop
valves were blowing and the fire door was kept

open. This heating surface is sufficient to take up
the heat, while the greatest amount is being gen-
erated without raising the smokebox temperature

Plan and Elevation

torn. T esprings are of the elliptic pattern and from the front ele-

vation of the truck it will be seen that the springs may be removed
very easily. The spring plank is a 12-inch channel with wooden
filling piece. The design of the truck is an unusually strong one,

which compares very favorably with the other features of the

engine.

These engines are to be used on the Galena and Iowa divisions

running between Chicago and Council Bluffs. The larger num-
ber of them will be used on the Iowa division, where the grades
are heavier than those of the Galena division. The engines are

doing excellent work. They have about 20 per cent, more haul-
ing capacity than the best 19 by 24-inch engines on the road, and
while no attempt has been made to ascertain their maximum
capacity, they have shown themselves to|be able to pull 1,138 tons,

of which about 80 per cent, was in empty cars, while the rating of

of Tender Truck,

to an unusual extent. The great power obtained from the laige

heating surface is very desirable, but the most valuable feature

is the superior economy which il, will give in every-day working.

We present the following table giving the leading dimensions :

GENERAL.

Wheel bas?, total of engine 25 feet 10 inches
driving 14 feet 10 incheB

" total (engine and tender) 51 feel %Vt inches
Length overall, engine 38 feel i% inches

' total, engine and tender 60 feet i% inches
Weight on drivers 118.000 pounds

" truck wheels 38.000 pounds
total 156.000 pounds
tender loaded 93.500 pounds

Height, center of boiler above rails 8 feet a inches
of stack " •' 14 feet 9 inches

Heating surface, firebox 152.6 square feet

tubes 2,158.3 square feet
" •• total 2 310.9 square feet

Grate area 28.65 square feet
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ON MAIN BOXES.

Truck Bolster and Spring Plank

WHEELS, JOURNALS AND CRANK PINS.

Drivers, diameter 63 inches
" material of centers Cast steel

Truck wheels, diamer 30 inches
Journals, driving axle, size 8>4 inches diameter by 11J4 inches

" truck " " fi ir.ches diameter by 10 inches
Main crank pin, size oH inches diameter by 6 inches

CYLINDERS.

Cylinders, diameter 19 inches
Pisr on stroke 26 inches

" rod, diameter 3V4 inches
Kind of piston rod packing Cryster metallic
Main rod, length center to center 10 feet 6!4 inches
Steam ports, length 16 inches

" " width 1% inches
Exhaust ports, length 16 inches

" width 3inches
Bridge, width 1% inches

Spring Seat and Hangers.

VALVES.
Valves, kind of Allen-American

" greatest travel 5H incbes
" outside lap % inch
" inside lap or clearance Line and line
" lead in full gear.. T'i; inch blind full gear forward; A-inob blind

full gear back motion with about 3
7

. lead at 6-inch cut- off forward mo-
tion

BOILER.

Boiler, type of Extended wagon top
" working steam pressure 190 pounds

material in barrel Carbon steel
" thickness of material in oarrel % inch and jj-inch
" diameter of barrel, inside 63 inches

SECTION C-D

Tender Draft Gear.

Seams, kind of, horizontal. . Butt joint, sextuple riveted, with welt strip
inside and outside

" kind of, circumferential Double riveted
Thickness of tube sheets V^inch
•*** *' " crownsheet 96-inch
Crownsheet stayed with Radial stays 1-inch diameter
Dome, diameter 30 incbes
Firebox, length 8 feet 6A inches

" width 3 feet 4% inches
deplh front 7954 inches" " back 67J4 inches

" material Carbon steel
thickness of sheets ,%, %, H-inch

** brick arch? Yes
" water space, width; front, i\i inches to 5 inches UDder tubes;

sides, 4 inches; back, 4 inches
Grate, kind of Rocking Railroad Company's style
Tubes.number 295

" material Charcoal iron
Tubes, outside diameter 2 inches

length over sheets 14 feet 2 inches
Smokehox, diameter 67^6 inches

" length 71H inches

MISCELLANEOUS PARTS.
Exhaust nozzle, single or double Single
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Exhaust nozzle Permanent
diameter i% inches, 5 inches and 5J4 inches

Netting Perforated plate
size of mesh or perforation 1}4 inches by ,^ inch

Stack, straight or taper Taper cast iron
" least diameter 14 inches

greatest diameter 16J^ inches
" height above smokebox 3 feet 6H inches

TENDER.

Type Swive'
Tank capacity for water 1,500 gallons
Coal capacity 8 (2,000 pounds) tons
Kind of material in tank Steel
Thickness of tank sheets M-incb and iVinch
Type of underframe 10-inch steel channels
Type of truck 4-wheel
Truck with swinging motion or rigid bolster Rigid
Type of truck spring Double elliptic
Diameter of truck wheels 33 inches
Diameter and length of axle journals iJ-,4 inches by 8 inches
Distance between centers of journals 75 inches
Diameter of wheel fit on axle 5% inches
Diameter of center of axle i$i inches
Type of truck bolster Channel iron
Type of truck transom Channel iron
Length of tender frame over bumpers 20 feet 3^ inches
Lengt h of tank 19 feet
Width of tank 9 feet 2 inches
Height of tank, not including collar 4 feet 8 inches
Height of tank over collar 5 feet 8 inches
Type of rear drawhead , Chicago coupler

LOCOMOTIVE ATTACHMENTS.

Sight-feed lubricators Nathan latest improved
Hell ringer.. Gollmar
Couplers Chicago
Safety valve Ashton
Sandirg devices Dean's
Injector N. & Co. Monitor No. 9, Type "R" of 1897
Driver brake equipment American
Tender brake equipment Westing house
Tender brakebram Kewanee
Tender brakeshoe Ross-Meehan
Air pump Westinghouse, 914 in.
Air pump governor Westinghouse

Ashcrof t

The Limits of Steam Pressure in Locomotives.

BY G. R. HENDERSON.

The great increase in locomotive boiler pressures in the last 10

or 15 years has naturally led to the thought whether this increase

would still continue, and where the limits will be found.

Fifteen years ago 125 pounds per square inch was considered a

standard pressure, although a few roads were working up to 140

pounds and 150 pounds. Nowadays 200 pounds pressure is very

commonly employed. While this has been brought about largely

by trying to benefit especially the compound locomotive, yet it

has also resulted in increasing the pressure for simple locomo-

tives.

At present Continental Europe seems to be ahead in boiler pres-

sure, in simple as well as compound engines. In this country

and in Great Britain the maximum limit is 200 pounds, but the

Saint Gotthard Railway is using 205 pounds on a compound
locomotive, the Paris, Lyons & Mediterranean Railway 213

pounds on a simple engine, and at the Brussels Exposition this

year the Belgian State Railway exhibited a compound locomo-

tive operating with a gauge pressure of 220 pounds per square

inch. We believe that these are the highest pressures used, up to

this date, on locomotives. Some marine pressures have exceeded

this, but the majority are thought not to run over 200 pounds.

The question therefore arises, what is the advantage of this

greater pressure, and what are the difficulties to be overcome in

operating it?

Some years ago a prominent railway of Great Britain made
some tests to determine what pressure was the most economical

in a certain passenger service, and it was commonly reported

that the results showed that 160 pounds gave the greatest

economy. Desiring to confirm this fact, we wrote to the loco-

motive superintendent (with whom we have the pleasure of an
acquaintance) and his reply was entirely different from what
was currently believed.

The engines used in making the comparative tests were of the

following proportions :

Diameter of cv linders 18 inches
Stroke "

26 "
Driving wheels (1) diameter 78 "

Heating surface, tubes 1 ,090 square feet
" firebox 112

total 1,202
Grate area 19.5 "
Weight of engine 15 long tons

" tender 40 "

The results of the test are shown by the following table:

SUMMARY OF RESULTS OF HIGH STEAM PRE5-URE TEST.

No.
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don as to the use of higher boiler pressures, with cylinder pres-

sure-; about as indicitei above. This proposition we consider

perfectly possible and logical from an engineering standpoint.

There is no difficulty in making a boiler thit will be safe for

this or even higher pressures, but as we increase the strain the

maintenance becomes more troublesome. Staybolts and flues

promise to become restive, owing partly to the increase in ex-

pansion due to the higher temperature: and partly to the greater

pressure directly. It is probably quite true that the greater

amount of trouble experienced with flues now, to what it was a

few years ago. is due largely to the high pressures carried.

Relief from these troubles may be found in other forms of fireboxes

and boilers, and the water tube boiler, the Docteur brick-lined fire"

box. or the corrugated cylindrical firebox (like the Strong boiler)

each and all promise to overcome some of the troubles mentioned.

There is no doubt that some radical departure from the old lines

of locomotive construction would be gladly received by progress-

ive railroad officials.

There are other incidental difficulties, however, in the matter

of cylinder and valve lubrication. A good cylinder oil should

not flash below 525 degrees Fahr.. or burn below 600 degrees, the

lubricant being mineral oil with from 15 to 35 per cent, of animal

oil mixed with it. The temperature of steam at 240 pounds press-

ure is about 4iXI degrees Fahr., and it is probable that a still

heavier oil could be used with advantage.

The white metal in the metallic packing on piston rods and

valve stems must also be considered. If it is proportioned so as

to resist a high temperature withcut melting, the rings become

so brittle that they will break in pieces in service: if made tougher

the melting point is too low.

A few years ago, we undertook some tests, to determine what

mixture was most desirable for metallic packing rings. The
compositions experimented with were as follows:

—

Mixture 1. 2. 3. i.

Tin 87 90 93 93
Copper 8 7 6 3
Antimony 5 3 12
Lead — — — 2

No. 1 was the mixture recommended by the United States

Metallic Packing Company.
No. 2 was our own formula.

No. 3 was recommended by the Columbian Packing Company.
No. 4 was the result of an endeavor to get a tough, easily

molded metal. It was found that while No. 1 had the highest

melting point, viz., 44S degrees Fahr., yet it was so brittle that it

stood no bendina. but snapped off short.

No. 2 melted at 441 degrees, but was not so brittle.

No. 3 had a melting point of 432 degrees but this was quite flex-

ible, a strip |-inch thick bending to a right angle before crack-

ing.

No. 4 was tough, and ran easily in the mold, but the melting

point was only 420 degrees Fahr.

Taking these different properties into consideration, we found

that it was quite difficult to decide on the mixture which would

be generally best to use. We might add at this point that it is

quite important to use new metals only when making up the

mixture for metallic packing rings.

In the above, we have merelv attempted to outline what would

be the probable limit of steim pressures in locomotives, and also

some of the difficulties that may be encountered in reaching and
using such pressures. These troubles will probably be overcome
after further experimenting, an i in the future pressures now
considered uncommon may be controlled as easily as those now
in use. Steam jackets may bring abmt a greater expansion
ratio, with its increased econony, but any arrangement which
adds to the complicatiou of the locomotive is apt to be consid-
ered with much conservatism- -in this country at least, and
rightly so. With the longer runs and shorter time at terminals,
simplicity of construction has economic features, as great, pos-
sibly, as a fair saving in fuel, and this factor cannot be ignored.
Even the Corliss valve, so highly thought of, for stationary en-
gines, while it has met with some favor in France, has been to-

tally neglected in this country as far as locomotives are con-
cerned. The same applies also to separite cut-off valves and in

general simplicity of mechanism, and the reduction of parts to
look after and keep in repair are thought to be among the most
important principles in railroad engineering.

Labor and Our Railroads.

The report of the Interstate Commerce Commission just issued

contains for the first time some facts in relation to the total

amount of money paid out by our railroads in wages and salaries

to labor. These figures, embracing 99 per cent, of all employees,
show that for every $100 paid out as operating expenses of rail-

ways more than 860 is paid over directly to labor. Of the remain-
ing 340 probably an equal, if not a greater, proportion is indirectly

paid out for labor.

The interest of labor in the railway question is far greater than
the interest of capital, and yet, for some unknown reason, says
Robert P. Porter in the New York Sun, the defense of these prop
ertieshas been left to capital, while labor has. until a comparatively
recent time, taken little interest in the conflict. During a period of

nearly 35 years there has been more or less national legislation and
an infinite variety of State legislation in relation to railways, and
yet during that whole period experts inform us that legislation has
never been friendly, but always unfriendly, to railway interests.

As a consequence of this, the capital originally invested in rail-

ways has lost its earning power, and for every $100 thus invested
more than $70 has no earning power.
During this period there has been no reduction in the rates paid

labor, but in one way labor has suffered and severelv. The plight

in which our railways have found themselves has not only actually

reduced the number of wage earners employed, but, relatively to

the increase of mileage, has prevented the employment of addi-

tional hands. On the basis of 200,000 miles of railways, we should

employ at least five hands for each mile, giving direct employment
to 1,000,000 persons. Instead of this, we had only 826,620 persons em-
ployed in 1896. Thus. while Populistic legislators are joyously dilat-

ing over the manner in which they have destroyed the earning
powers of the railway monopolists, the heads of nearly 200,000

American families, representing nearly 1,000,000 men, women and
children, have been seeking in vain for a job. On the other hand,

had half the annual earnings, say at 5 per cent., of upward of

$4,500,000,000 of stock and bonds now in default been applied to the

pay of labor employed in the maintenance of these properties, as

over 60 per cent, of them would have been, every one or these homes
might have been prosperous and happy.
The facts show that two-thirds of the capital invested in rail-

ways is to-day earning nothing, without counting the 16 per cent.

°f bonds in default of interest. On an estimate of 200,000 idle men
out of 1,000,000 our railways should employ, if prosperous, 20 ner
cent, of the labor is earning nothing. If the rates continue to de-

cline and properties to deteriorate, labor, which, even under these

adverse conditions, is receiving far more than capital, will come
next, and reduction of wages, with all its attending horrors, must
come, not as a matter of choice, bat of necessity, because a greater

share of the capital has already gone down under adverse legisla-

tion and the terrific competition which has continuously and un-
reasonably reduced the earning powers of so many of these great
enterprises. In 1896 the official figures show that of the operating
expenses alone the enormous sum of $46S,8'34,53t was paid out in

wages and salaries. This does not represent the sums indirectly

paid for labor, but only those directly paii. Relatively to labor,

dividends, interest, rentals and so forth, are comparatively small.

The time has therefore come for the labor interests of the country,

directly and indirectly dependent upon railways, and the im-
mediate business interests all over this vast domain of ours, whose
Prosperity is equally dependent upon the success of these under-
takings, to look over the situition and decide for themselves if it is

no: time to cry ahiltoi all legislation wtii;h his for its direct aim
the further wrecking of interests so trem:ndously interwoven with
the welfare of every class of labor.

Tue Union Pacific Railroad was sold to the reorganization com-
mittee N)v. 1, 1837. It wa; s oil ualera mortgige. which was
hdd hy the Uiitel S: it m govern uant, aad tha bid of the com-
m'tte; wis $13,835,251 f>:- to > prioer:r itself ail $13,815,253 for

the boa Ij held in th? silking fail. 1 1 ailifcioa to these boils.

fcb.3 siakia^ faa 1 holds $1,033,403 in cish. whioh reverts to the

govern neat, ail vnicb. aiike i the total aaijiiat piil the gov-

ernment S57, 53!.932. Tue pur^hisers hive 90 diys ia which to

piy the fa I i noaa: of 1 1; o irj me namr it asjorino! with

the terms of the sale.
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A distilling apparatus with a capacity of 3,500 gallons will be

placed in the engine room. The main steam pipe will be of cop-

per and 7 inches in diameter.

There will be nine transverse water tight bulk-heads stiffened

by :i by 2-inch vertical angles spaced two feet apart. The trans-

verse frames which are spaced two feet apart are of Z section 5

by 'Si by 3£ inches and weighing 11.6 pounds per foot. The
upper flange of the Z will be cut off from the turn of the bilge to

the lower end of the

frame forming an

angle bar 4 by 3

inches. The main

frame bars are to be

cut off against the

lower^ angles of the

vertical keel plate

and the reverse bars

are to butt against

the vertical keel

plate.

The vertical keel

shown in the mid-

ship section will be

2IJ inches deep and

of 15 pound plate.

The flat keel plates

are double and are

worked in 18-foot

lengths. The flat

keelsoi plates will

be 9 inches wide on

each side of the ver-

tical keel, and tapered at the ends of the vessel. The bilge keels

extend a distance of about 110 feet amidships, and stand normal

to the bilge; they are to be formed of 10-pound plates, riveted at

the t uter edges to a 'il by i inch flat bar, while the inner edges

are held to the plating by angles and tap rivets. The bilge keel

plates will be filled in with yellow pine, as shown in the midship

section.

The main deck beams are to be of angle bulb section. 6 by

3 inches, a beam being provided at every frame and the spring

being 6 inches in a length of 2SH feet. The berth deck beams

be used and a similar method of strengthening will be used on

the bow to a point 28 feet each side of the stem and 4 feet above

and 4 feet below the water line. The stem will be of one piece

of 7 by 2f inch irou rabeted to receive the plating. The stern
frame is to be of wrought irou in three pieces.

The pilothouse and cbartroom are the only projections above
the forecastle deck. The roof of the charthouse will be extended
to the sides to form a bridge. The quarters of the petty officers

and men are under the forecastle deck. The steering engines are

United States Revenue Cutter No, 6.— Outboard Elevation.

under the pilothouse and it is not yet decided wheather steam or
pneumatic gear will be used. The tiller ropes will be ^-inch steel

wire cables and will lead under the main deck beams, passing
through brass pipes through the wardroom. The wardroom is

at the after end of the berth deck, the bulkheads being of white
pine. Each stateroom contains a berth, with drawers and locuers
below, a small bookcase, portable desk, and a locker, all furnished
in quartered oak. Parquetry flooring of oak will be'used. The
wardroom dining-room will be 11 feet long and the entire width
of the vessel. The wardroom pantry adjoins the dining-room
and on the opposite side of the vessel is the executive officer's of-

fice. The cabin stateroom, lavatory, office, pantry, passage and
aft cabin are to be constructed of white pine panel w?ork with
festoons of composition for elecorations, to be finished in white
and gold. The floor is to be of oak parquetry with a neat border.

The cabin will be finished in white and gold with white
pine panel work and composition festoons. A small cabin will

be fitted up at the extreme after end of the main deck and will

have a seat running around the stem of the vessel upholstered in
pebbled leather. The captain's office is at the forward end of

the house on.thestarboard side and is to be fitted in a convenient
manner. _' J UJZ^Z
The vessel will have two trimming tanks formed by the hull

proper at the extreme forward and after ends. These will be
filled and emptied by valves worked from the deck above. The
steam heating and sanitary fitting and piping system will be very
complete and the vessel ought to be a comfortable one. From
a careful examination of the whole design including the machin-
ery it appears to be admirably adapted to the purpose for which
the vessel is intended.

Midship Section.

will be of 3 by 2J-inch angles and straight. The forecastle and

poop deck beams will be of 3+ by 2A-inch angles. The stanchions

are to be tubular and of wrought iron.

There are to be three longitudinals on each side of the vessel,

and continuous angles will be placed on the inner edges, while

the lower edges will be flanged to the outside plating and all will

be formed of intercostal plates. The outer plating is shown in

the larger sectional view, the bulwarks and sides of forecastle

and poop are to be of 10-pound plate. For a length of about 100

feet amidships, an additional sheer strake or doubling plate will

American Electric Railroad Apparatus in England.

Electric tramway installations of a high grade of excellence can

be bought, but, if we accept the testimony of experts, they cannot

be bought in England, says the Railway World. Certainly tbey

cannot be obtained here with the economy and the confidence that

they can be bought in America. And so when important contracts

for electrical tramway apparatus are to be made we have a hegira

to New York, and a foregathering in palatial hotels of the represen-

tatives of American firms from the Atlantic to Chicago. A swift

and sharp competition follows, and our tramway managers and
contractors return thoroughly satisfied that they have saved their

companies" money and at the same time have secured the best elec-

trical apparatus that can be obtained. How large a share the

Americans will plav in developing the field here depends largely on

their own enterprise. At present the advantage is with them.

Their apparatus is unsurpassed. American manufacturers were

shrewd enough to understand that it wasthe era of local transport

and they stopped short of no possible efforts to put themselves in a

position to meet and even to encourage every demand.
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Throttling vs. Expansion.

Editor American Engineer, Car Builder and Railroad
Journal:

I have read the discussion of the subject of throttling vs. short
cut-offs in the November issue of your paper with much interest,

and I think your treatment of it is excellent.

The whole question which you raise is really a very complex one,
growing out of the fact that the locomotive is required to work
under so wide a range of conditions. I think that cylinder con-
densation is not the only important factor which operates against
the use of short cut-offs. Equally important it seems to me is the
fact that the mechanism of a locomotive of ordinary proportions is

hardly equal to the requirements of good service at short cut offs

under a full throttle at high speeds with the high steam pressures
now in use. An attempt to run an engine in this way so often
results in hot pins and in defective steam distribution, due to

spring and lost motion in valve mechanism, that the result on the
whole is somewhat discouraging.

I say this not with the intention of detracting from the efforts of

your argument, which, I take it, needs no reinforcement, but for

the purpose of emphasizing another side of the question.
Nov. 3, 1897. Member A. S. M. E.

[This communication was written by one of the highest au-

thorities in the country upon the steam locomotive, and we are
exceedingly glad to have his indorsement of the suggestion
offered in our November issue. Our correspondent mentions a
very important failing that is beginning to be appreciated when
he refers to the defective steam distribution that is caused by the
springing of valve gears. In our October number (page 356) an
account of some tests containing large and small locomotive
valves was given wherein this flexibility of valve gear was be-

lieved to explain some of the apparent advantages of small over
large valves, and there is plenty of evidence to be had to con-
vince anyone that a perfectly balanced valve is greatly to be de-
sired. This suggests the great advantage possessed by piston
valves with respect to the low frictional resistance, and we be-
lieve that the trouble which our correspondent mentions may be
almost entirely overcome by using them.

—

Editor.]

Crank Axles.

Editor American Engineer, Car Builder and Railroad
Journal :

Referring to the communication on page 376 of your November
issue, by Mr. Merrill Davis, we would say that we think there are
many objectionable points in crank axles. They are quite expen-
sive to manufacture and finish up, and certainly are much weaker
than straight axles.

When at the Crewe shops of the London & North Western Rail-
way, che writer was informed that all crank-axles, and particularly
on passenger engines, were removed and scrapped after making
a certain mileage, the amount of which has now been forgotten.
The arrangement of the valves and cylinders with such inside

connected locomotives is generally very difficult to repair and in-
spect, and we think that all practical railroad men will agree that
outside connected engines are preferable, in nearly every case, to
those requiring inside crank axles.

„ „ G. R. Henderson.
Norfolk & Western Railway,

Roanoke, Va., November 8, 1897.

Steam Motor Cars.

Editor American Engineer, Car Builder and Railroad
Journal:

The illustrated description of the steam motor car for the New
England Railroad which you published last month interested me,
and in view of the prominence given to the same subject in the
editorial pages of that issue I am prompted to present some sugges-
tions in the way of serious difficulties which I believe will be found
in connection with the proposed system.

I think you are correct in believing the managers of the steam
railroads to beat their wits' ends to know how to meet the electric

railroad competition, but I think that the ideaof usingcombination
steam locomotives and cars for this purpose is not good railroad-

ing. It is very easy for an editor who sits at a desk to theorize

over such questions, and he is very likely to overlook some practi-

cal objections involved in such a radical idea as this. I believe in

your enthusiasm over a new idea you have not considered some
very important sides of the plan the New England Railroad pro-

poses and you endorse.

In the first place it will be impossible co operate such an outfit

with two men. It will not be safe to load the care of an engine and
boiler as well as the operation of the car upon one man, and I am
surprised that you lend any influence to suoh an idea. Instead of

less we ought to have more men at the head ends of our trains. It

is plain that with these cars shuttling in and out among the regular
traffic trains of the roads the necessity for watching signals and
guarding against things going wrong generally will be increased,

and one man will be entirely unable to meet the requirements. By
your own statement this new scheme is expected to increase travel

and that will not improve matters any, but will make them worse.

I can see another very serious obstacle in the fact that these cars

must be turned around at the terminals and it requires a large

turntable to turn a car with a wheel base as long as 57 feet. You
do not consider the expense of putting in these tables or of main-
taining and operating them. They may be operated by steam
power, but if by hand, the train crews could not do the work and
extra help would be needed. Even then the wages cost might be
lower than at present, but not so much lower as you appear to

expect, and the cost of the turntables would be extra expense, when
saving maney is what we are after.

I look more favorably upon a plan that would make use of the

old engines which are too light for heavy business and for an ex-

ample point to the Illinois Central method of handling the World's
Fair passenger business out of Chicago for which I believe not a
single new engine was bought.

When the old light engines are used up it will be time to build

new ones. These ought by all means to be independent of the cars

for the reason stated and because it will be impossible to prevent the

heat, noise and smell of the locomotive from annoying passengers

at the other end of the car.

I do not oppose the idea of light steam power, but I believe the

plan outlined to be wrong, and I am surprised to find it advocated
by a fir»t-class railroad. T. A. Westervelt.
Nov. 3 1897.

[We thank our correspondent for this opportunity to emphasize

some points which we have already touched upon in the description

of the new steam motor car for the New England Railroad. The
argument with regard to the use of old worn-out engines in what
is likely to become one of the most important fields of passenger

transportation is not sensible. The most convenient way to turn

the motor cars around will be by the use of turntables. These are

however, not essential to the success of the plan, because they

may easily be turned on " Y " tracks, or in the manner that the

large motor cars of the Twin City line, between Minneapolis and
St. Paul, are turned. Those cars have but one set of controllers,

and they are turned at each end of the runs by passing them
around a city square. If, however, a turntable is necessary, no
extra help is required to operate it if it is equipped with an elec-

tric motor in accordance with a plan that is outlined elsewhere in

this issue. It has been demonstrated that on elevated railroads,

where the interlocking signals are by no means few in number,
one man is abundantly able to run the train in safety ; and while
it would appear that a steam locomotive would necessarily require
a great deal of attention, we have reason to believe that this com-
bination may be safely handled in this way. These motor cars
will be run on the railroad right of way and not through the
streets ; the boiler will not require any attention between stations

and the locomotive is as easy to operate as an electric motor. If

necessary, it will be a comparatively easy matter to fit the boiler

with an automatic stoker, which will dispose of the work of feed-

ing the fire for an entire trip, and the water-level in this type of

boiler may fluctuate enough without danger to effectually dispose

of the question of the necessity of watchfulness in feeding the
boiler. To separate the locomotive from the car will defeat the
chief object of the plan. The combination idea is one of its most
valuable features, because in no other way can the subdivision of

train units be carried out as in electric railroad practice, and
the most valuable lesson that steam railroad men have to learn

from electric practice is the necessity of using small and frequent
units in suburban service.

—

Editor.]
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The Edge Moor Water Tube Boiler.

The experience of the Edge Moor Iron Company, of Edge
Moor, Del., in the construction of steam boilers has been brought

to bear in the production of a new boiler of the water tube type,

which we are glad to describe and illustrate in the accompany-
ing engravings, from which the new features will be readily un-

derstood.

The boiler is constructed in four sections, consisting of drums,

e.--. < ~^q

upper and lower headers and the tubes. The drums and headers

are constructed entirely of flanged steel. The drums enter the

headers at their full area, to which they are connected by flanges,

avoiding the necessity of cutting the drums to make a connection

for the headers, and creating a solid steam and water connection

between all drums without the use of outside connections. The
upper header is domed opposite each drum, thus avoiding large,

flat surfaces.

The tubes are expanded into the inner side of the lower header,

and opposite each

tube a flanged oval

hole is provided,

faced and fitted

like an ordinary

manhole with oval

cover and dog.

The covers, being

on the inside of the

header, are tight-

ened in position by
the boiler pressure,

and each cover is

independently re-

movable.

The flanging of

the front plate of

the lower header

stiffens this plate

and the joint sur-

faces rendering the

joints easier to
keep water tight

and necessitating

fewer stays, as this

featura eliminates

largely the extent

of flat surface. The
upper and lower

headers are con-

nected at an angle

Inside View of Two Drum Back Header
Showing Fiances for Shell Connection.

Front View of Two Drum Front Header, Cross Section of

Front Header
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to give sufficient inclination to the tubes to insure a positive

and rapid circulation.

Special attention is directed to the arrangement of the baffle

plates, which is such that the gases are forced to surround every

part of the tube heating surface and the lower side of the drums,

and enabling the gases to reach the stack through an under-

ground flue, obviating the necessity of a heated sheet-iron con-

nection in the boiler-room. By means of the construction of the

headers, and their connections to the drums, unusually large

water areas are obtained for circulation, which reduces to a

minimum the usual contraction of circulation through these

parts, and avoids the unsteady water level generally experienced

under forced firing.

The arrangement of the drums permits of obtaining a large

liberating surface f»nd storage capacity, as well as forming a solid

water heating surface over the tubes, preventing loss by radia-

tion, which cannot be altogether avoided where large spaces are

necessary between the drums.

In general, while possessing to a great extent the best ele-

ments of water-tube types of boilers, it has large areas for circu-

lation: the gases are carried in close contact with all the effeciive

heating surface, and practically, even in the largest sizes, there

is one drum with the water and steam space of two or more,

thereby insuring a steady water line, unimpeded circulation,

effective heating surface, dry steam, quick response to unusual

demands, and simplicity of construction with perfect accessibility

to all parts.

There are so many special features about each application of a

boiler in practice that only a general consideration can be given

in a brief description, and we believe that the builders will be

glad to give further information.

Electric Motors for Driving Turntables.

The turning of locomotives and cars at division points and ter-

minals is a source of much annoyance and no little expense to

railroad companies. Workmen are not usually especially em-

ployed for this service, but engine wipers and helpers about the

engine-house are called upon each time the turntable is used.

The number of men that usually assist in this work is four, two
at each end of the table, and the time they lose from tbelr regular

duty is considerable, as they are frequently in the pit under an

engine, in the engine-house or on top of an engine or in some
other inconvenient place when called and their movements are

often slow because there is no incentive to hurry.

In our June issue, page 191. of the current volume a system for

operating turntables by electric motors on the Chicago, Mil-

waukee & St. Paul Railway was illustrated and we are now in-

formed that a somewhat similar plan has been worked out on

the Baltimore & Ohio Southwestern Railway. The general mas-

ter mechanic of that road estimates that it costs 13 cents to turn

each engine by band. Observing the delays and the expense at-

tending them, one of the master mechanics about two and a half

years ago worked out a plan for turning the 60-foot turntable at

Chillicothe. O., by means of an electric motor. This motor was
applied to an old car wheel by cast-iron spur gear « heels, so as to

reduce the speed. The car wheel and motor were attached to a

frame which was hinged to the gutter of the turntable, the car

wheel to run on the circular rail or the track of the turntable.

It was found that the weight of the frame, motor and car wheel

was sufficient to give necessary adhesion so that the tractive force

would easily turn any engine.

On trial it was found that the heaviest engine could be turned

completely around in 56 seconds. The current is carried to the

motor by an overhead wire which is connected directly over the

center of the turntable by two brass rings insulated with hard

wood so that a perfect contact is always .obtained, thus furnish-

ing a good conductor for the current to the motor. The current

is controlled by a rneostat and switches, so that the motor may
be run in either direction and at such speed as may be desired.

This is done by a simple lever which is moved back and forth.

The cost complete, including the motor, did not exceed $500,

and after two and a half years' use the device seems to be in

excellent condition, and has given such good satisfaction that it

was decided to operate the turntable at Park street, Cincinnati.

O.. in a similar manner, except that the current is taken under

ground, and connection was made around the center cone of the

table so that all wiring is concealed, thus presenting a neater ap-

pearance.

The electrical power is purchased from the Union Depot Com-
pany through a meter. The cost of this power for four months.

viz . May. June, July and August, was $29. This turntable is

used on an average of 50 times each day, thus making a cost of

less than one-half cent for each time the table is turned, while if

it was operated by hand, using the figures of the General Master

Mechanic (12 cents for each engine), it would have cost $738.

which shows a saving of $709, no allowance being made for re-

pairs: the repairs, however, will never be very expensive.

A New Armstrong Pipe Cutter.

The engraviDg shows an improved form of the well-known No.

3 pipe cutter, manufactured by the Arm-
strong Manufacturing Company. This tool,

it is claimed, is the strongest and most rapid

working pipe cutter on the market, and it

is also the cheapest : this by reason of its

taking a larger range of pipe than any
tool known that is made for a like pur-

pose, viz., from 1A inches to 4 inches, inclu-

sive.

The change from the smallest to the lat-

est size is made by simply raising a pawl and

allowing the hooked bar to slide outward.

To change to a smaller size the hooked bar is

pushed in to the required size, when it i-

ready to cut. The thread on the handle is

only ued to follow up the cut as the cutter

is revolved about the pipe. This cutter may
be changed from a three-wheel to a one-

wbeel cutter by simply substituting rollers

in place of the two cutter wheels at the end

of hooked bar.

Full information will be furnished our

readers upon application either to the home
strongPipe Cutter.

ffice f the Armstrong Manufacturing Com-

pany, at Bridgeport, Conn., or 139 Centre street. New York

Citv.

Sexton's Omnimetre.

A convenient form of calculating instrument, similar in prin-

ciple to the well-known slide rule, has been devised by Mr. Sex-

ton, who is connected with the Southwark Foundry and Machine

Company, and placed upon the market by Messrs. T. Alteneder

& Sons, of Philadelphia. The new instrument is in the form of

circular non-absorbent disks of bristol-board, secured concentric-

ally upon'a pivot fastening so that one may be revolved witli

relation to the other, and may be secured in any desired position

by a thumb screw. The disks, as shown in the accompanying

engraving, carry concentric circles accurately divided into parts

which are proportional to the logarithmic valves of the functions

which they represent, and the principle upon which the instru-

ment is arranged is that of the slide rule, namely, that the loga-

rithm of the product of two numbers is equal to the sum of the

logarithm of the numbers and the logarithm of the quotient of

two numbers is equal to the difference of the logarithms of the

numbers.

A number of functions are given on the instrument, among

which are logarithms, numbers, squares, square roots, cubes and

cube roots, fifth powers and root, sines, tangents, versed sines and

secants. There are several forms of the omnimetre, and the

most complete have all of these functions, while the less com-

plete, sold at a lower price, have less of them.
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The omnimetre which is before us is one of the most complete,

the price of which is $), while the other forms cost $2 and §1.

The one with which we have experimented is a fine piece of

work. The disks'are very well made and printed and the instru-

ment is provided with a transparent arm bearing a fine radial

line for the purpose of assisting in the calculations. The one

illustrated is set in such a way as to permit of the multiplication

of a number by 8. It will be noticed that the numeral 1 on the

"B" circle (see the oblique, nearly vertical line at the lower side of

the engraving) is opposite the numeral 3 of the outer or "A''

Sexton's Omnimetre.

circle. To multiply 4 by 3 find 4 on the "B" circle and opposite

it on the "A" circle is the answer 12. This is a very simple illus-

tration, but it will serve to show the ease with which the instru-

ment may be used. Though the processes make use of logarithms,

no knowledge of logarithms is required in the use of the instru-

ment. The omnimetre is copyrighted by Mr. Thaddeus Norris,

of Philadelphia, who has devoted a great deal of careful atten-

tion to the arrangement and construction of the instrument, and

as far as a few simple calculations can be convincing of its value

the omnimetre appears to be ^ery satisfactory. It is worthy of

investigation.

The Railroad Problem.

At the three fall conventions of the New York Board of Trade

and Transportation held during the month of October a number
of valuable and interesting papers were read, among which was

one upon The Extension of thePowersof the Interstate Commerce
Commission by the Hon. Martin A. Knapp, Chairman of the In-

terstate Commerce Commission, which gives a clear and thought-

ful review of the railway question and of the legislation, which

is necessary alike for the permanent advantage of the public and

the railways. In opening his address he makes clear the impor-

tant di-tinction between injustice by rate-cutting and injustice in

rate-making. The Commission, Mr. Knapp claims, is powerless

to ferret out the various devices by which preferential rates are

obtained and to punish railroad officials for failure to observe

their published schedules. These, he contends, are discriminations

between individuals, and should be placed in the catagory of mis-

demeanors. No amendment in the law by Congress in the direc-

tion of giving the Commission greater power in enforcing penal

remedies for rate-cutting, he thinks, will meet the case, but the

remedy may better be found in legislation which will remove the

cause for this species of wrongdoing. In Mr. Knapp's opinion, it

can best be stopped in this way:
How can rate cutting be stopped ? The most efficient and avail-

able remedy for this evil, in my judgment, is legalized pooling.

The carriers should be permitted and encouraged to contract

with each other for the movement of competitive traffic, and

thereby have it in their power to restrain and control the un-

seemly strife which inevitably results in fluctuating rates and

vicious discriminations. The benefits supposed to re-

sult from railroad competition I believe to be greatly

exaggerated. Those who uphold the present policy

apparently assume that the public gets the same sort

of advantage from competition between carriers as

^rom competition between producersand dealers gener"

ally. That this is a mistaken and fallacious view I am
fully persuaded. I do not see how anyone can derive

benefit from competition in the matter of his daily

wants, nnless he is in a situation to choose freely be-

tween two or moie persons who are each able to sup-

ply those wants. The objective value of competition

rests in the power of selection, and he who is debarred

from choice must be deprived of any direct advantage

from the rivalry of others. As to most of our wants

—

broadly speaking—every person in every place has the

opportunity to choose. And this liberty of selection is

commonly enjoyed as to the ordinary needs of life,

whether simple-or complex. But in respect of railroad

transportation only a few people comparatively are so

situated as to have any available choice between car-

riers. So that, without amplifying the argument, the

simple fact is that only a small percentage of popu-

lation, and an exceedingly small fraction of territory,

are so located as to have any practical opportunity for

eelection in the matter of public carriage. To the great

majority of people railway transportation is now a

virtual monopoly. The result is that a few commercial

centers and a few large shippers, having this power of

choice, and finding their traffic indispensable to the

carriers, secure great advantages of which the masses

are deprived. It is entirely plain to me, therefore, that co-operative

methods, the general discontinuance of competition in rates be-

tween rival railroads, would tend strongly to remove the in-

equalities which now exist, and prove a positive and substantial

advantage to the great majority of producers and consumers.

In advocating this plan of action, Mr. Knapp is advancing

along the lines of the experience of railway management, not only

in the United States, but in England and in all other countries

where railways are not under State control. Such a course of

action would undoubtedly secure that uniformity and stability of

rates which all right-minded men desire. Mr. Knapp takes the

ground that carriers should be allowed to combine their facilities

to the end that wasteful warfare between them may be prevented

and the economies of association applied to the business of public

transportation. The Interstate Commerce Commission distinctly

sets forth that such combination would in no way increase rates

to the public, because it would be within the province of Congress

to clothe the Commission with proper authority to enforce just

and reasonable rates. Fair and workable laws, he says, should

be enacted to protect the public interests against exorbitant rates

and when there are secured, the public have no particular inter-

est in the manner in which the business is divided between the

several competing roads. The first question is of vital interest to

the public, the second of little importance.

Our contemporary the Railroad Car Journal is likely to work

itself into a state of nervous prostration, or something else, ovei

an alleged abduction of the Master Car Builders' Association by

the Master Mechanics' Association. Who are the men in charge

of the car departments, anyway?
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An automatic signal application on the normally danger plan
using semaphore signals and switch indicators and providing pro-
tection to trains by means of home and distant and advance
signals at stations is the longest step in advance taken by railroad

signaling in years, and we would direct special attention to the
interesting description of the new work on the Illinois Central
Railroad by Mr. W. J. Gillingham on another page of this issue.

The painting of cars by means of compressed-air spraying ma-
chines has been looked upon very conservatively by many car
builders. They sometimes raise the objections of wastefulness of

paint, inferiority of work and danger to the men from inhaling
the fumes from the spray. The important improvements in rail-

road work often have some slight objectionable features at first

and in many cases these disappear as a result of experience. It is

believed that the merits of air spray painting are likely to survive
criticisms and to place this process among the valuable improve-
ments of recent times in car work. The ruling question in this

case is that of cost, and Mr. H. G. MacMasters in a paper which
is presented in part in this issue shows the saviDg tobe 64 per cent,
in painting a new box car over that of hand work, and the saving
in truck work is even greater. In this comparison the cost of

brushes and the paint lost in the spraying is not considered, but

the saving in labor is large enough to overbalance a considerable

loss of paint. There has been trouble in some cases with the un-

even drying of the sprayed paint, but this has been found to be

remediable by careful mixing of the paint and by using the proper

amount of japan and linseed oil as a reducer. We are informed
in a communication by Mr. MacMasters, that he uses less paint

when applied by the jet than when put on by the brush, and this

disposes of the statement that the jet scatters so much paint that

it is wasteful. He has repeatedly taken weights and measure-

ments to compare it with brush work. To those who are

still doubtful of the advisability of spraying careful consideration

of the paper referred to is recommended.

Our English contemporary, The Railway Magazine, does us the

honor to notice the paragraph in our October issue, commenting
on the complexity of signals on English railroads and very cour-

teously intimates that we would not have so many railroad

wrecks if we did our signaling as thoroughly as the English do.

Now thoroughness in signaling is absolutely necessary to safety,

and we would be the last to slight its great importance, but we
think our contemporary misunderstood us a little. We are among
the greatest admirers and supporters of correct signaling, but

we do not believe in using one more light or blade than is abso-

lutely necessary to the safety of trains, and we repeat that the

great number of signals used in English plants constitutes an
argument for simple signaling.

The comparatively large number of recent elevator accidents

directs attention to the character of the automatic clutch de-

vices which are intended to prevent the falling of elevators when
the gearing of the hoisting ropes breaks. In ppite of the fact that

good engineering talent is concerned in this branch of transporta-

tion there seems to be an opportunity to offer a suggestion to the

effect that it is not safe to rely upon the action of an automatic

device which does not operate frequently. One of the funda-

mental principles in railroad signaling requires a failure of the

apparatus or sticking of the parts to give a danger indication,

which directs attention at once to the apparatus and compels in-

vestigation. This ought to be brought into elevator practice in

such a way as to render it impossible to use the elevator if the

safety devices are not in working order. It is unquestionably

easier to make this suggestion than to apply it, but this is be-

lieved to be the direction in which the safety devices of the

future should be sought.

The trouble caused by the destruction of the records of any de-

partment of a railroad company is a calamity which must be ex-

perienced in order to be appreciated. A fire in the general office

building of one of the Western roads recently consumed the entire

office records of several departments, including that of the Chief

Engineer, whose maps and plans had been prepared at great ex-

pense of money and effort. These may all be replaced, but

records of the right of way, deeds and surveys cannot be replaced

without going over the work from the beginning. It would cost

less to provide a fireproof vault for such valuable property, and it

is a matter for wonder that such precautions are not always

taken. It is not unusual to find the tracings, drawings and val-

uable papers which have accumulated for years in the conduct of

railroad business stored in frame buildings where, perhaps from

thoughtlessness, perhaps for the sake of economy and immediate

convenience, they are not protected in any way against loss by

fire. This applies to mechanical as well as to other departments

and such an example as the one mentioned ought to call atten-

tion to the true character of such so-called economy. Insurance

cannot cover the loss of this kind of property and the best pre-

ventive is the provision of adequate vaults. They may usually be

constructed without great expense. The road referred to may be

depended upon to furnish an example of one that will be thor-

oughly equipped against such losses in future.
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The Anti- Scalping Movement.

War to the death seems to be the programme in regard to the

iniquitous incubus, ticket scalping, and it is time that this ne-

farious business was absolutely done away with. It would not

have lived so long it it had not had some strong support and as

the props are one by one taken away the structure is rapidly fall-

ing. It seems as if the business would soon have no leg to stand

on. The roads are and have been ready to redeem tickets which

are not used, and in some sections even the much vaunted sup-

port of the organizations of traveling men has been lost to the

scalpers. Pronounced action has been taken by them in the in-

terests of legislation against scalping and in assisting in carry-

ing out the laws. We have the lowest rates in the world and

have also the very best service in the world, and why the passen-

ger business of the country should so long have been allowed to

be the feeding ground of a multitude of vampires is not easy to

explain. With the influence of the Interstate Commerce Com-
mission and the legislatures of 10 states as well as that of the

Dominion of Canada all working in the same direction it is safe

to predict that the death so long awaited is near at hand. The

friends of anti-scalping laws and their enforcement owe much to

the energy and persistency of Mr. George H. Daniels whose tire-

less efforts in the crusade have done much to make this type of

thievery disreputable.

The chief patronage of the scalpers has come from commer-
cial travelers, and the most encouraging action yet taken is that

of the National Association of Merchants and Travelers, in which

the organization is on record in positive terms urging Congress

to pass the anti-scalping bill without delay. They say : "Ticket

scalping is a burden from which the transportation companies

ought to be relieved, in common fairness, and also the citizen

who travels infrequently and is not posted as to rates of fare and
the methods of the scalper, should be protected from fraud in the

purchase of tickets which will not be honored for passage, and
from the inducement to lying and forgery, as against public

morals."

THE PASSING OF TBE WOODEN FREIGHT OAK.

Freight car construction in this country is now in a positive

transition stage, owing to the rapid approach of the steel car

age. In trucks, it may be said that wooden transoms have almost

entirely disappeard, though there are some few roads whose car

superintendents are so benighted as to use them on new cars.

During the past year the wooden truck bolster has been the ex-

ception, and the majority of new cars have metal truck bolsters,

either of cast-steel, pressed steel or of the various forms built up
from angles, tees, channels and plates, and some malleable cast-

iron truck bolsters have been placed in service. Large numbers
of pressed steel trucks are now made, and at least half a dozen

companies are extensively engaged in building metal freight

trucks.

In the change from the wooden bolster to the metal one, a
decided modification has been made in truck design, which places

the springs inside the arch bars, suspending them from the cress

channels. This method admits of a much shorter bolster, the

length being reduced from over 7 to 3 feet, and the distance

between supports from 6 feet 3 inches to 4 feet. A much lighter

bolster can be obtained by this improvement. A composite
bolster 5 feet long and S inches deep with two i by 8 inch plates

sandwiched between oak planks, weighs complete with center

plate and side bearings about 400 pounds. When made of cast-

steel, the weight is 280 pounds ; of malleable iron, 300 pounds and
of pressed steel 320 to 365 pounds. As far as trucks are con-

cerned, it may be said that current practice is to build tbem en"

tirely of iron and steel.

As we approach the car body, the first thing above the truck,

the body bolster is found to be rapidly changing from wood to

iron. It is true that iron body bolsters made of £ by 6, or 1 by 7

inch rolled bars, have been used for years, but they were so badly

designed that they would not carry the load of even 40,000

pounds without excessive deflection and bending, thus throwing

too much of the weight on the side bearings. Some roads have

rejected this form and substituted steel eye beams, while others

have developed the bar iron bolster iDto a good design, making it

of much greater depth and width, and using malleable iron for

the rilling pieces; but neither the eye beams nor improved bar

iron body bolsters can long hold a place, when compared with the

ideal designs in pressed steel, by the Schoen Pressed Steel

Company and the Bettendorf bolster by the Cloud Steel Truck

Company. The bolsters designed by these companies appear to

be almost perfect in the disposition of the metal to secure

extreme lightness with sufficient strength. Body bolsters built

up of bar iron for 60,000-pound cars weigh as much as 780 pounds

each, while those of pressed steel for the same capacity

have been made as light as 500 pounds in one design acd 350

pounds in another. It is possible that economy of material has

been carried too far in some of these designs, and the metal is so

thin in some parts that we doubt if it will resist corrosion and

shock combined much over 10 or 12 years. This branch of car

building is developing so rapidly and railroad methods are

changing so radically that it may not be necessary to provide for

over 12 or 15 years' service. At the end of that period 60,000-

pound cars may be as obsolete as 30,000-pound cars are now, and

it may be desirable to replace them with equipment of much
greater capacity.

The upper framing of a box car of 40,000 pounds capacity is not

very different from that of a 60,000-pound car. The upper work

is principally for the protection of the lading, and is not intended

to assist in carrying the load. With this understanding of the case,

many roads have found it an easy matter to change cars of small

capacity to those having 30 per cent, greater capacity by putting

in good body bolsters and deep truss rods. The center sills of

freight cars are the most vulnerable part of the underframing.

It is an old standing rule of the Master Car Builders' Association

that center sills must not be spliced, while other sills may be.

The draft and buffing resistance is almost entirely on the center

sills. For this reason they have received first attention when any

improvement upon wooden sills has been attempted.

Wooden draft timbers have always been the source of most

frequent failures, and the cause of most repairs on wooden cars,

and a better foundation for the draft rigging has long been de-

sired. This fact has naturally led to the design of wooden cars

with steel center sills, to which the draft gear is securely fastened.

Such a design with 10-inch channels weighing 25 pounds per foot

has been worked out, and some few cars built from it, but an

extra cost of about $20 per car has prevented a more extended use

of it.

Steel end posts for box cars have been extensively used by one

or two roads for a number of years; and box and stock cars with

upper and under framing of steel were built by the Harvey Steel

Car Company previous to 1893. Many of them are still in service,

but as they cost more than wooden cars, and the capacity was not

increased, their only advantage is a longer life and less cost for

repairs, items which railroad managers have not found sufficient

reasons for increased cost of new equipment.

Malleable castings are rapidly coming into general use on

freight cars, resulting in a reduction of 40 psr cent, as compared

with the weight of cast-iron formerly used. The common grey

castings used on a box car weigh about 3,500 pounds and the re-

duction in weight by the use of malleable iron is 1,400 pounds.

It is found that sections I and f inch thick in malleable iron are

sufficient for most car castings which were formerly made i or

£ inch thick. The advantages of malleable iron are now so thor-

oughly realized that one or two car companies have found it nec-

essarv to build malleable iron foundries, and others will doubt-

less follow. The same is true of some foundry companies supply-

ing grey iron castings to railroads for repairs.

Coming now to the weight and carrying capacity of wooden

cars, we find in it the principal reason why they cannot be used

economically, when a greater capacity than 60,000 pounds is

desired. Freight cars of this capacity will be most economical

for local merchandise for many years to come, for, as the countrj'

becomes more thickly settled, this kind of traffic grows larger.
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For short hauls and cars only partly loaded, large capacity and

corresponding dead weight are neither desirable nor economical-

For long distance grain haul, a car of larger capacity will be

found economical and it will probably be built with a steel under-

frame and wood upper structure. For coal and ore 80,000 and

100.000-pound capacity steel cars will rapidly come into use. A
steel car weighing 28,000 pounds will carry 80,000 pounds and

one weighing 34,000 pounds will carry 100,000 pounds. Compire
these weights with wooden cars of high capacity. The Chicago

& Eastern Illinois Railroad has recently put into service a number
of 80,000-pound capacity coal cars built with wooden sills and

•coal sides and they weigh 32,500 pounds, or 7.500 pounds

more than a steel car of equal capacity. A coal car built

by the Fort Wayne road for 70,000 pounds capacity weighs

35,000 pounds, the dead weight being just one-half the paying

load, and 10,000 pounds more than a steel car having 10,000

pounds greater capacity. A coal car of 100,000 pounds capac-

ity, with steel underframe and wooden box, has bren built

for the Erie Railroad by the Michigan Peninsular Car Com-
pany. The weight of this car is 40,000 pounds. The Schoen

steel car, of similar capacity, weighs 34,100 pounds, a difference

of 6,000 pounds in favor of the all-steel car. Tabulating the

above to show the ratio of light weight to carrying capacity we
have the following for coal and ore cars:

Ratio of
ligtac weight to

Light carrying
Material. Capacity. Weight. capacity.

Wood 60.001 pounds. 25.000 ll.6percent.
Wood 70,000 " 35.000 50 "
Wood 80,00 " 32.500 40 "
Steel 80 000 " 28,000 35 " "
Sleel underframe 100,000 " 40.000 40 "
Steel 100,000 " 34,000 34 "

The above figures show plainly why the wooden car for coal

and ore must go, and it is passing rapidly. We see no reason

why steel underframes will not replace wood for large capacity

grain cars.

We have thus described the passing of the wooden Gar,

and in a future article will take up the advantages of steel cars

more in detail.

EFFECT OF BRAKEBEAM HANGING ON BRAKE EFFICIENCY.

It is regretted that space is not available to publish in full the

paper presented by Mr. R. A. Parke on the Effect of Brakebeam
Hanging on Brake Efficiency, recently read before the New York
Railroad Club.

Mr. Parke first raised the question of the advisability of using

a braking power of 70 per cent, of the weight of cars in freight

equipment, and 90 per cent, in passenger equipment ; brake

power being the ratio between the aggregate pressure of the

brakeshoes upon the wheels and the weight of the car upon the

wheels. Pressures of 70 per cent, of the weight of the cars are

commonly used in freight service, while 90 per cent, is commonly
employed in passenger service. The power on freight equipment

ought to be increased in order to render more to it available

when the cars are loaded. The ratio is, of course, lower when
loaded than when empty, and the consideration of these ques-

tions emphasizes the importance of improving the conditions,

particularly of freight brakes, and every one must admit the

value of any improvement in the means for increasing the ratio

on passenger cars. The paper showed that even with the pres-

ent pressures there is more tendency to slide the wheels of freight

cars than those of passenger cars, in spite of the much greater

brake power of the latter equipment. This was due to several

causes, among which was the fact that the shorter length of the

freight cars permitted ineitia to act in a way to tend to tip the

car forward in stopping so as to cause the pressure to be much
greater on the front wheels than on the rear ones of each truck.

The amount of this transfer is not known, but it is perfectly

clear that some transfer does take place, as may be seen by

watching a truck of a passenger car just as it is coming to a

stop at a station. The reason for the transfer is that the ad-

hesion of the rail acts as a retarding force when the brakes are

applied, and as this retarding force is applied at the lowest point

on the wheels a tendency to tip about the center of gravity oc-

curs, which causes the transfer of weight. This tipping of the

trucks throws some of the weight that ordinarily is carried ou
the rear wheels to the front wheels, and relieving the weight on
the rear wheels tends to make them slide more easily and re-

duces the braking power to that dependent upon the weight
that remains upon the wheels that carry the lightest load. It is

necessary to use less pressure on the rear wheels as long as equal

pressures are used on all the wheels in order that the pressure

may not be too great for the rear wheels and cause them to slide.

The purpose of the paper may be stated to be to provide a plan

whereby the brakeshoe pressure may be proportioned to the actual

pressure of each of the wheels upon the rails. It was incident-

ally intended to provide means whereby the tendency for the car

and the truck to tip during the stop might be reduced. It is

evident that a solution of these problems would render it possible

to greatly increase the efficiency of the brakes.

The solution found may be briefly stated to be the use of inside

hung brakebeamsand of hangers inclined away from the wheels,

the tendency of which is to decrease the pressure of the brake

shoes on the rear wheels and increase the pressure of the shoes

on the front wheels. The sketches of trucks fitted with beam i

hung in this way, presented in the abstract of the paper, will make
the reason plain, and will show the effect of the brake hangers in

carrying components of the thrust of the brakeshoes to the truck

frame, the reactions of which bring aboutthe increase of pressure

on the shoes of the front axle and decrease the pressure on the shoes

on the rear axle. It is also evident that these reactions in the

hangers will tend to a certain extent to correct the tendency for

the trucks to tipped by inertia. It should be noted that reversiog

the motion of the train reverses the conditions and the hanging

that is correct for one direction is equally correct for the other.

The possible effect of the hangers toexaggerate the tilting of the

trucks may be seen in a passenger truck when the brakes are out-

side hung. In this case the forward hanger pulls the front end
of the truck frame down and the rear hangers tend to push the

rear end up. From this it will easily be seen that the inside hang-

ing will reverse these thrusts.

The advantages offered by these suggestions by Mr. Parke are

the following : The release springs become unnecessary because

the brakebeams will of their own weight tend to fall away from

the wheels ; the efficiency of the brakes will be increased in the

emergency applications from 10 to 15 per cent, without danger of

sliding the wheels ; the distance in which a passenger train, go-

ing at a rate of 60 miles per hour, can bestopped, will be decreased

by about 200 or 250 feet ; and these improvements may all be had

without any increase of the expense of building or maintaining

equipment.

We would like to dwell upon many of the very interesting

points mentioned by the author of the paper, but cannot do so

here, and must content ourselves with this brief summary. If

these paragraphs induce our readers to study the paper itself our

purpose will be carried out. We believe it to be the most im-

portant contribution to the literature of the air brake since the

publication of the results of the Burlington brake tests.

NOTES.

The conversion of old consolidation locomotives into eight-

wheel switching engines is practised at the Mt. Clare shops of the

Baltimore & Ohio. The pilots are removed, the front ends of the

frames are cut off and the front truck is eliminated.

The Chicago & Northwestern is making extensive additions to

its block system and now has it in use between Boone and Clin-

ton, la. Block signals are now in use between Chicago and

Minneapolis, and very soon the road will have it in operation on

800 miles of its line. The blocks average four miles in length and

the system is operated by the station operators, like that of the

Chicago, Milwaukee & St. Paul Railway.

In tearing up a siding on the Straitsville division of the Balti-

more & Ohio Railroad recently the section men discovered that
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several of the rails had been made in 1863. Subsequent investi-

gation revealed the fact that these rails were part of a lot that

were bought in England during the war at a cost of $125 per

ton in gold. The rails were still in very fair condition and for

light motive power would last ten years longer.

The average fare per passenger for the busy hours on the Metro-

politan Traction Company's lines in New York City is shown by

President H, H. Vreeland in a paper read at the Street Railway

Convention to be but 2£ cents. This is for the hours when crowds

are going and coming to and from their work and the low rate is

due to the large numbers of transfers. One out of three passen-

gers is transferred and a ride of 35 miles may be had for one five

cent fare.

Much gratification is expressed at the War Department over

the report received of a test at Sandy Hook of the new Crozier-

Buffington 12-inch disappearing gun carriage. The test was for

rapidity alone, as the carriage had successfully passed other re-

quirements. No carriage of that size had been tested before, and

there was some doubt as to its utility. Ten rounds were fired in

16 minutes and 57 seconds under adverse conditions. A high

wind and a beating rain interfered with the test, and in addition

the gunners were not familiar with the workings of the new car-

riage.

The new Heilman electric locomotive was tested Nov. 12,

before a great gathering of European railway men. The trial

trip was from Paris to Nantes, over the Western Railway. The

train hauled by the locomotive weighed about 200 tons. The
trial was intended chiefly to illustrate the reduction of vibration

and the regularity of movement of the new machine. This was
demonstrated, but the speed did not exceed eighteen miles an

hour. The directors of the railway company are reported to be

pleased with the success of the locomotive, and it is stated that

they have decided to adopt it. We doubt the adoption or the

satisfaction.

The engine columns of new battleships have been made of

nickel steel and according to a recent report by Chief Engineer

E. R. Freeman, U. S. N., the nickel steel was preferred on ac-

count of its toughness, in spite of the fact that the tests showed
high carbon steel used in similar columns to have somewhat
better physical characteristics than the nickel steel. A severe

cold bending test told in favor of the nickel steel, although the

elongation and reduction of area were in favor of the high carbon

steel. The nickel steel columns tested were all accepted, while

some of the others were not because of defects which the anneal-

ing jailed to overcome.

The use of wood in the construction of lierman naval vessels is

restricted as far as possible owing to the experience of the battle

of the Yalu. Herr A. Dietrich, quoted in the Proceedings of the

United States Naval Institute, says that in the new German ships

wood is used only in a few minor parts. The decks and ceilings

are of metal, protected by linoleum or cork where necessary.

The chart houses and captain's rooms on the bridges are all of

steel, and aside from the furniture of the officers' quarters and
the shelving in the ammunition rooms there is very little wood
about the ships. Signal masts and flag poles are of steel, and
wood is not used for hand rails. The object is to increase the

fighting capacity by rendering the ships less likely to burn, re-

ducing the dangers of flying splinters and reducing the weight of

the ship so that more weight may be put into ordnance and
armor.

The practice adopted by the French navy for the preservation

of boilers not in use is different from that generally in vogue,

and it is worth at least making a note of. They seem to take the

bull by the horns. Instead of emptying the boiler, they fill it

completely full of fresh water, and then add to the water a cer-

tain amount of milk of lime or soda. The solution used is not so

strong for boilers with small tubes ; it is intended to be just suf-

ficient to neutralize any acidity of the water. Particular atten-

tion is given to the outsides of the tubes, if they are not to be

used for a long time. They are painted with red lead or coal tar

as far as they are accessible, and for the rest a protective coating

is obtained by burning tar, the smoke of which will form a coat-

ing of soot. Besides this, the boiler casing is closed and kept air-

tight, after soma quicklime has been placed inside.

—

American
Machinist.

A combination of the alternating and direct curient systems

for electric light and power circuits for large cities is advocated

by Louis A. Ferguson in a paper before the Association of Edison

Illuminating Companies. The advantages to be derived are the

saving of two-thirds of the cost of fuel and more than that pro-

portion of the co3t of labor by removing the steam plants from
sub-stations. A large central station plant, with alternating

current distribution and transformers at the sub-stations, is advo-

cated as a much better plan than that now in general use. The
labor charge at the central station need not be increased, and by

this method of distribution the most satisfactory means for pro-

viding for a fluctuating load-line may be found. The Edison

Electric Illuminating Company of Brooklyn has adopted this

method of distribution for the development of outlying territory,

and is now installing apparatus on a large scale.

The case of the engineers in the navy, to which we have given

so much attention, is in the hands of a board consisting of the

following officers: Capt. W. T. Sampson, Commander of the

battleship Iowa; CaDt. A. S. Crowninshield, Chief of the Bu-
reau of Navigation; Capt. Robley D. Evans, of the Lighthouse
Board. Capt. Alexander H. McCormick, Commander Joseph N.

Hemphill, Lieut. -Commander Richard Wainwright and Lieut.

Albert L. Key, representing the line. Engineer- in-Chief George
W. Melville, Chief Engineer Charles W. Rae, of the Iowa ;

Chief Engineer George H. Kearny, and Past Assistant Engineer

Walter M. McFarland are the staff representatives. This board,

with Assistant Secretary Roosevelt as its president, came to an
agreement Nov. 8, which, when perfected, is to be put into the

form of a bill and presented to Congress with the endorsement of

the Secretary of the Navy. This action is understood to be along

the lines of a plan reviewed in a recent editorial in this journal.

A novel proposition was made not long ago to the Receivers of

the Baltimore and Ohio Railroad. This road has a branch
running from what is known as Alexandria Junction, near
Washington, to Shepherd's on the Potomac River, where a car

ferry is operated in connection with the lines leading south from
the capital. A professor of an eastern college desired to lease

this short stretch of track for the purpose of educating young
men in practical railroad work. In his letter he explained that

he thought there was a wide field for bright and energetic boys
who could be thoroughly well grounded in the practical side of

railroading provided they could be educated on a regular line of

road. He believed that by the employment of veteran railroad

men as teachers that the boys could profitably spend two or three

years working as trainmen, firemen, engineers, switchmen,

station agents, and in other capacities required in the railroad

service. As this branch is of considerable value, the Receivers

were compelled to decline the offer.

Improvements on the Monon have been completed, the result

of which is a material increase in the weight of trains which
may be hauled over the road. These improvements consisted of

the elimination of curves and the adjustment of grades at three

places, the most important work being at Cedar Lake, Ind. Here
five curves were rectified, one of one degree, three of two de-

grees and one of three degrees having been replaced by tangents

and one one-degree curve, also a curve of five degrees and thirty

minutes was reduced to three degrees. Instead of a series of

grades ranging up to 1.66 feet to the 100 feet in each direction

the profile has been converted into a practically uniform grade in

one direction with a maximum of .47 in 100 feet, or 25 feet per

mile. One dip formerly having grades of 1 foot in 100 in one

direction and 0.6 in the other is entirely removed and replaced

by a grade of 0.09 per 100 feet, or 4.75 feet per mile. By these

changes, which were planned by Mr. Ferd Hall, Chief Engineer
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of the road, an increase of the possible weights of trains of from

39 to 40 cars per train has been obtained.

The largest power plant in the world will be erected by the

Metropolitan Street Railway Company of New York for the pur-

pose of furnishing power for the 218 milesof its street railroads.

The plant will comprise 11 cross-compound condensing engines

of 6,600 horse-power each and 87 water tube boilers of 800 horse-

power each. Storage capacity for 9,000 tons of coai will be pro-

vided, the coal being stored in the'upper story of the power-house

so that it may be delivered to the boilers by gravity. The current

from the power-house at 6,000 volts will be carried to sub-stations

where static and rotary transformers will convert it to 550 volt

currents for the conduits. The total horse-power of the plant will

be over 70,000, which is far in excess of that of any steam plant

now in existence. This will be a most interesting example of

power distribution from a central station and much is expected

from the consolidation of the power units of the four present

stations into one. The oable system will be replaced by elec-

tricity and the underground trolley will be used for the whole of

the system.

Rum-rs of pretty nearly every possible and impossible calam-

ity that could influence the prices of stocks to decline were cir-

culated the first week in November and among them was one to

the effect that our country was soon to be invaded by the armies

of Spain and we suspect the authorship of the following bogus

dispatch which appeared in the New York Sun may be traced to

a waggish broker who enjoys the acquaintance of Mr. George

H. Daniels, General Passenger Agent of the New York Central,

'• Washington Special.—It is understood that Sefior De Lome has

telegraphed to New York for a time table of the New York Cen-

tral & Lake Shore railroads, as he wishes to know which will

be the most convenient train for the Spanish Army to take from

New York to Chicago. It is understood that the New York

Central officials, with a spirit of patriotism which other roads

will do well to follow, have refused to send the time table. Ttiis

will necessitate the Spanish Army going to Chicago via the Erie

Canal. If cold weather sets in within the next few weeks, the

canal will be frozen, and the Spanish Army prevented from

reaching Chicago. This should have a good effect on the

Granger stocks."'

The improvements on the main line of the Baltimore & Ohio,

west of and between Martinsburg, W. Ya., and North Mountain,

were completed November 1. They cover a distance of nearly

four miles, starting three miles west of Martinsburg, and extend-

ing some distance west of Myers Hole, which is near the North

Mountain station. At Myers Hole the line was changed, taking

out some very objectionable curvature, and the roadbed was

raised nearly 15 feet, eliminating two grades of 42 feet per mile,

which came together at Myers Hole and substituting therefor an

almost level track. This point on the road has always been a

dangerous one and many freight wrecks have occurred there.

Apart from doing away with the dangerous feature of two sharp

down grades coming together, as was the case in this instance,

the saving in operation of the road by the change will be very

large, as it enables the tons per train to be greatly increased and

reduces the liability to accident to the minimum. At Tablers,

the roadbed has been lowered about 13 feet, and the same at

Tabbs, besides taking out objectionable curvature and reducing

the rate of grades at these points from 42 feet per mile to 10 feet

per mile, thus increasing the number of tons that can be hauled

per train. Though these improvements have cost quite a sum of

money, the expenditure is fully justified by the great saving in

the cost of operation.

Old windmill gearing was the subject of a note recently pre-

sented by Mr. C. W. Hunt to the American Society of Mechanical

Engineers. The gearing usually consists of a face wheel of about

10 feet pitch diameter, into which a small lantern wheel about

23 inches in diameter meshes. Mr. Hunt said : In 1889 I visited

a windmill in Holland with gearing similar to the Nantucket

mill, which had been built 60 years before. The face wheel teeth

were being renewed, and the owner informed me that the first set

of teeth were replaced 30 years ago, and as these teeth had been
in service 30 years he was again renewing them, evidently con-
sidering the "life"' of gear teeth as 30 years. They were also re-

newing the main shaft, which had been in since the mill was
built. The mill was used fcr grinding grain, and ran day and
night, probably 18 to 20 hours per day for the entire time. The
gear teeth were greased with tallow. The small wear of the teeth

in service where the working pressure must be quite large for

wood surfaces may be accounted for by their elasticity. The
teeth of the face wheel, and especially the long rundles of the lan-

tern wheel, are decidedly elastic, and when the pressure of the

teeth is great they spring enough from the geometric lines to pre-

vent all sliding of the surfaces in contact during the time that the

pressure is great. The sliding of the surfaces takes plaoe only at

the beginning and ending of the tooth action, when the pressure

is comparatively light.

The annual report of the General Superintendent of the rail-

way mail service shows that at the close of the year there were
1,164 railroad postoffice lines, manned by 6,854 clerks; 33 electric

and cable lines, with 102 clerks; 42 steamboat lines, with 57

clerks; making total number of lines 1,239, and total number of

clerks 7,013. In addition to these there were 311 clerks assigned

to duty at important junctions and depots, and 238 detailed to

clerical duty in the various offices of the service, making a grand

total of 7,562 clerks. The miles of railroad covered by railway

postoffice car service was 154,225; of electric and cable, 303; and

of steamboat lines, 7,459. The grand total of miles traveled of

all classes of service was 282,830,031. There were 654 whole cars

in use and 173 in reserve, and 2,026 apartments in cars in use

and 540 in reserve. The number of pieces of all classes of mail

matter distributed on the cars during the year was 11,571,540,680

exclusive of registered matter and city mail. Of registered

matter there were 16,256.663 pieces in all. The amount of city

mail distributed for stations and carriers during the year aggre-

gated 462,469,640 pieces. The increase of ordinary mail handled

over the previous year was 3.7 per cent. A comparative table

covering a period of 10 years shows that there has been an in-

crease in amount of mail handled of 77.2 per cent, and an in-

crease in the working force of 48.6 per cent.

The provision of car sheds for housing passenger cars was

strongly urged by Mr. J. A. Gohen. of the C,. C, C. & St. Louis

Railway, in a recent paper before the St. Louis Railway Club.

Among the advantages urged in their favor was the protection of

the equipment from the weather, and in discussing the subject

Mr. G. W. Rhodes suggested that there was no need of the fine

finish put upon the outside of cars, and that it would be better

to provide them with such finish as would withstand the weather

without the necessity of housing. There was no more reason for

giving a piano finish to the outside of cars than for treating

houses in the same way. This may make car painters squirm,

but the suggestion is based upon good business principles. In

this connection it is interesting to note to what extremes the

matter of piano finish is carried on English cars. The Railway

Magazine (England) states that the famous chocolate and white

cars of the London & Northwestern receive no less than 16 coats,

distinguished as follows :

Three coats of ll white priming"' (white lead, linseed oil and

turpentine).

Four coats of " filling up.'"

One coat of red staining. This shows any surface inequalities,

and the whole has to be rubbed down with pumice stone and
water until not a particle of red remains.

The other coats are distributed as follows :

PANELS—WHITE.
Three coats of lead.

One coat of Kremnitz white.

One coat of enamel.
Three coats of varnish.

BODV—CHOCOLATE.
Two coats of lead.

One coat of brown.
One coat of lake (carmine, a very expensive color).

One coat of enamel.
Three coats of varnish.
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gjcrsawals.

Mr. C.J. Snook has been appointed General Manager of the

Texarkana & Fort Smith.

Mr. Edwin L. Moser, Mechanical Engineer, Philadelphia &
Reading, at Reading, Pa., for the past six years, has resigned.

Mr. F. J. Ferry, Master Mechanic of the Louisville, Henderson

& St. Louis, died at Cloverport, Ky., Nov. 4, at the age of 52

years.

Mr. A. A.Patterson, Jr., President of the Milwaukee, Benton

Harbor & Columbus, has also been chosen President of the South

Haven & Eastern.

Mr. Henry W. Gays, General Manager of the Chicago, Peoria

& St. Louis, has been appointed General Manager of the St. Louis

Chicago & St. Paul also.

Mr. A. S. Bosworth has been appointed Purchasing Agent of

the Maine Central, with office at Portland, Me., and the office of

Supply Agent is abolished.

Mr. W. J. Miller has been appointed Master Mechanic of the

Southern Division of the Kansas City, Pittsburg & Gulf, with

headquarters at Shreveport, Li.

Mr. Joseph Billingham, Master Mechanic of the Baltimore &
Ohio at Garrett, Ind., has been appointed Master Mechanic of the

Pittsburg Division at. Glenwood. Pa.

Mr. Samuel Thomas has been elected Vice-President of the

Charleston & Western Carolina, with headquartere at Augusta,

Ga., to succeed Mr. W. A. C Ewen, resigned.

Mr. R. C. Fraser, late of Fraser &Bailey. railroad supplies, has

just been appointed Eastern representative of the Schoen Brake-

shoe Company, with offices at present in Boston.

Mr. T. L. Dunn has been appointed Chief Engineer of the

Maine Central, with office at Portland, Me., and will have charge

of all matters relating to maintenance of way, bridges and build-

ings.

Mr. J, G. Livingston has resigned as Purchasing Agent of the

Lexington & Eastern to accept the position of General Super-

intendent of the Interoceanic Railroad of Honduras, Central

America.

Mr. W. J. Craig, heretofore General Freight and Passenger

Agent of the Charleston & Western Carolina, has been appointed

General Manager of the same road, with headquarters at

Augusta, Ga.

Mr. W. White, Jr., Assistant General Foreman of the Pennsyl-

vania shops at Wellsville, O., has been appointed General Fore-

man of the Illinois Central shops at Freeport, 111. He takes the

new position Dec. 1.

Mr. C. F. McDermott, General Foreman of the Baltimore &
Ohio shops at South Chicago, 111., has been appointed Master

Mechanic of that road at Garrett, Ind., to succeed Mr. Joseph

Billingham, transferred.

Charles W. Reiff, Traveling Passenger Agent of the New York
Philadelphia & Norfolk, died at his home in Philadelphia from

typhoid fever Nov. 9. Mr. Reiff was 39 years old and had been

in the service of the company for nearly 20 years.

Mr. C. B. McCall has resigned as General Manager of the

Litchfield, Carrollton & Western, and the office has been abol-

ished. Mr. T. W. Geer, formerly Trainmaster, has been ap*

pointed General Superintendent, with headquarters at Carlin*

ville, III.

Mr. M. F. Bonzano, General Agent for the Receiver of the

Columbus, Sandusky & Hocking, has been appointed Superin-

tendent and Chief Engineer of that road, with office at Colum-
bus, O.. and the position of General Agent for the Receiver has

been abolished.

Mr. J. B. Braden, formerly Assistant Superintendent of Motive

Power and cars of the Wheeling & Lake Erie, has been appointed

Superintendent of Motive Power and Cars of that road, with

headquarters at Norwa'k. O . to surceod O. P. Dunbar, deceased.

Mr. J. E. Galbraith, who has been appointed Traffic Manager
of the Cleveland Terminal and Valley Railroad Company, with

headquarters at Cleveland, will also be the General Agent of the

Baltimore & Ohio at that point. These two positions were for-

merly held by Mr. L. Rush Brockenbrough, who is now General

Freight Agent of the Baltimore & Ohio lines west of the Ohio

River, with headquarters at Pittsburg.

Mr. George W. Ristine, Receiver and General Manager of the

Colorado Midland, was on Oct. 26 chosen President of the re-

organized company, which took charge of the property Nov.

1. Mr. Ristine was appointed Receiver of the road May
1, 1895, and for three years previous to that date was General

Manager of the United States Car Company at Chicago. He was
formerly General Manager of the Erie Dispatch.

Mr. E. W. Grieves has resigned as Superintendent of Car De-

partment of the Baltimore & Ohio to engage in other business,

and the office has been abolished. The duties will be assumed by

Mr. Harvey Middleton, General Superintendent of Motive Power.
Mr. Grieves has been with the B. & O. since 1884 as Master Car
Builder and Superintendent of Car Department, and was former-

ly for 16 years with the Harlan & Hollingsworth Company, of

Wilmington, Del., as Chief Draughtsman and Foreman.

Mr. Oliver P. Dunbar, Superintendent of Motive Power and

Cars of the Wheeling & Lake Erie, died suddenly at Norwalk, O.,

Oct. 30, of apoplexy. He was born atHartland, Vt., Jan. 9, 1835,

and had been in railway service since Oct. 24, 1854. His first

work was as fireman on the Cleveland & Toledo, and after that

he was, until September, 1859, Machinist and Locomotive Engi-

neer on the same road. He served six months as Locomotive En-

gineer on the New Orleans & Jackson. For 15 years he served

in the same capacity on the Cleveland & Toledo and the Lake

Shore roads. In July, 1875, he was appointed Master Mechanic

of the Canada Southern and remained in that position until Feb.

1, 1883, when he became General Master Mechanic of the Wheel-

ing & Lake Erie. He was appointed Superintendent of Motive

Power and Cars of the same road last April.

Thomas Doane, C. E., who built the famous Hoosac Tunnel

,

#

and had charge of many other important engineering works,

died at Townsend, Vt., Oct. 23, at the age of 76 years. He was

born at Orleans, Mass., in 1821, and was educated at the An-

dover Academy. After graduating, he entered the office of

Samuel M. Felton, of Charlestown, Mass. From 1847 until 1849

he was resident engineer of the Cheshire Railroad at Walpole,

N. H. In December, 1849, he returned to Charlestown and

opened an office, where he carried on his profession of civil en-

gineering and surveying. In 1863 he was appointed Chief En-

gineer of the Hoosac Tunnel. He located the line of the tunnel

and built the dam in the Deerfield River to furnish water power.

In 1869 he went to Nebraska, where he built 240 miles of the

extension of the Chicago, Burlington & Quincy. In 1873 he

was reappointed Consulting Engineer of the Hoosac Tunnel, and

on Feb, 9, 1875, upon the opening of the tunnel, he ran the first

locomotive through it. In 1879 he was appointed consulting

and acting chief engineer of the Northern Pacific for one year,

and since the expiration of that time he has been located at

Charlestown, Mass.

Books Received.

A Field Manual for Railroad Engineers. By J. C. Xagle, M.
A., M. C. E.. Professor of Civil Engineering in the Agricultural
and Mechanical College of Texas. First edition, 12mo, morocco
flap. New York, 1S97: John Wiley & Sons. Price, $3.

This book is intended for field use, a-nd in order to render refer-

ence to its information easy a uniform notation has been adopted.

Greek letters have been avoided except in a few cases, and a single

letter has been used to indicate an angle. The figures have been
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made self-explanatory as far as this could be done, and the neces-

sary explanations have been reduced to a minimum. The arrange-

ment of algebraic equations by which each has a distinct line

permits of reading them easily. The author assumed a knowledge
o igeometry and trigonometry on the part of the reader and used
higher branches only in the derivation of a few formulas for trans-

ition curves. The book was intended for use in the class-room as

well as in the field. The following is the arrangement of the chap-
ters:

Chapter I. gives briefly the general method of making Reeon-
noissance; Chapter II. treats of Preliminary Surveys; while Chapter
III relates to Location.

Chapter IV., on Transition-curves, follows the method adopted
by Professor Crandall, and enables one to locate the transition-

curve with rigid accuracy where such is necessary. Approximate
methods are also given by means of which the curve may be as
easily located as any of the more limited easement curves ordi.

narily met with.

Chapter V., on Frogs and Switches, contains all that is necessary

for their location. The formulas have been arranged to give the

desired quantities in terms of the frog number whenever the re-

sulting equations would be easier of application than the trigono-

metric ones usually given. The turnout tables are unusuilly full

and give not only the theoretical lead but the stub lead as well,

from which the practical lead can be at once found when the

length of switch-rail is known.
Chapter VI., on Construction, tells how to set slope-stakes, and

gives simple methods for computing areas and volumes either di-

rectly or by use of tables. A short table of prismoidal corrections

is given for end sections level, and also a formula for three level

sections, by means of which a suitable table may be computed if

desired.

The tables at the end of the book have been arranged with a view

to ease of reference. A table gives the functions of a one-degree

curve, other tables give the logarithmic and the natural functions

The degree curve is defined with reference to a unit chord shorter

than 100 feet for curves of over seven degrees and the curve tables

are made to agree with this defiuition. Tables of co-ordinates of

transition curves and deflection angles, [n the tables vertical lines

have been omitted wherever practicable, which renders it easier to

consult them. All the trigonometric tables are given to five places,

and the others were carried out to as many places as their char-

acter dsmanded. A number of convenient tables are given at the

end of the work such as slopes for topography, rise per mile of var-

ious grades, material required for one mile of track and conversion

tables for metric and English measures. It is a convenient book
and is an improvement upon others which have been brought out

. for similar purposes.

The Imperial University Calendar, 1S9B-97. Imperial Uni-

versity of Japan, Tokio. Published by the University, 1807.

"r The Engineering Magazine, published by Mr. John R. Dun-
lap, has inaugurated a European edition published simultaneously

with the American edition. The scope of the magazine is not to be

limited by either national or geographical boundaries, but. as the

prospectus puts it : "The world is its field and to make the world's

best engineering practice available everywhere is its central pur-

pose." Ten special articles and the engineering index will appear
simultaneously in both editions. The editorial department of the

foreign edition will be in charge of the following engineers : Civil

Engineering, Mr. H. Graham Harris; Electrical Engineering, Mr.

James Swinburne; Mechanical Engineering, Mr. W. Wonby Beau-

mont, and Mining and Metallurgy, Mr. David A. Louis. These de-

partments will contain comments upon topics of current interest,

and will be conducted after the manner of the corresponding de-

partments of the American edition. Messrs. Charles B. Going and
H. H. Supplee are the editors of the American edition. We wish
our contemporary success in the new enterprise.

Trade Publications.

Tnii Composite Brakeshoe Company has issued a 16-page

pamphlet containing testimonials from railroad officers in New
England having used the composite brakeshoes. The names of

prominent roads outside. of New England using these shoes ex-

clusively might have been added, but the list includes only what
may be termed home roads. Among them are many electric lines.

Bryant Sawing Machines.—The Q & C Company, of Chicago,

present a general idea of the different, sizes and capacities of their

cold sawing machines in an illustrated standard size (9 by 13 inches)

pamphlet of 24 pages. Sixteen different sizes and styles of ma-
chines are shown, and information is given with regard to saw
blaies. There are two long lists of user* of this machinery, which
include many well-known railroads and manufacturing concerns.

Sixty Minutes Between Philadelphia and Atlantic City
is the title of a neat folder recently issued by the Philadelphia &
Reading for the purpose of stating facts and figures regarding the

fast train which ran between Philadelphia and Atlantic City last

summer. An engraving gives a reproduction of a photograph of

the train, and the folder gives in concise language an account of

the train, details of weight and information about the cars and the

locomotive, as well as a detailed record of the time made by the

train during July and August. Those who desire to preserve this

information inconvenient form will be glad to send for a copy of

the folder. Mr. Edson J. Weeks is the General Passenger Agent of

the company, with office at Philadelphia.

Friction Tests of "Diamond S" Brakeshoes.

Our illustrations show the constr>iction of the new "Diamond
S" brakeshoes recently placed upon the market by the Sargent

Company. The engravings show the construction to be a body of

cast-iron surrounding a bundle of strips of expanded metal, cut to

the proper shape and placed in the mold before the pouring. The
result is a solid casting with a network of soft steel, running from
end to end. One of the illustrations shows the bundle of expanded
metal, another shows a cross-section through the shoe exposing

the ends of the meshes and the third gives a view of the wearing

The " Diamond S" Brakeshoe and Steel Strips.

surface of the shoe, in which the cast iron is divided into diamonds

by the expanded metal.

An excellent and uniform quality of soft steel is required by the

expanding process and as the cast iron brakeshoe mixtures used

by this company are from a standard formula every precaution is

taken to insure uniformity in the wearing surfaces, and this idea

is carried out in the new shoe to a greater extent than before. It

is evident that uniform breaking forces are not to be obtained

without uniformity in the surfaces and with a combination of a

truly quick action brake with a tight-holding brakeshoe good

results in power breaking may be expected.

One effect of this construction is to present a constantly chang-

ing wearing surface. The wearing away of the shoe presents a

change in the lateral position of *he steel-rubbing surfaces, an effect

never before produced. In the operation of this shoe the soft steel

portions restrain the particles of cast iron, preventing them from

being removed by the wheel until the steel barriers are slightly

worn down, whereupon the particles are carried on to the next

diamond; this results in increased friction and increased durability,

not before expected from a combination consisting so largely oj

cast iron. The shoe under consideration is the result of long study

and of an effort to secure a combination of steel and soft cast iron

minutely subdivided for the purpose of securing the maximum
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frictioD effect, a coefficient of friction as nearly as possible half way
between those of soft cast iron and soft steel being desired.

It is not necessary to dwell upon the advantages to be gained

by improving the efficiency of air brakes. It is enough to say that

any method of shortening the distance in which a train may be

stopped will be welcomed, and the recent Garrison's accident may

It is believed that shoes Nos. I to 4, inclusive, are of approxi-
mately the same hardness as the " B" shoes of the M. C. B. tests;

also, that the "A" shoes of the M. C. B. tests are of a much softer

quality of cast iron than is generally used in service under the
name of soft cast-iron brakeshoes.
Wheels.—The wheels used in the tests were, one chilled iron

wheel, and one steel-tired wheel with spoked center, being same
ones used in the M. C. B. tests. The circumference of the ehilled
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Fig. 3.—Chilled wheel; initial speed, 40 miles per hour; braking
pressure, 6,750 pounds; shoes No. 2 and No. 4.

Fig. 4—Chilled wheel; initial speed, 50 miles per hour: braking
pressure, 6.750 pounds; shoes No. 6 and No. 7.

TABLE OF RESULTS NO. 1.—TESTS OF 13-INCH BRAKEfHOES ON STEEL-TIRED

W II BEL.

5 tests
3 tests
7 tes'.s

3 tests
3 tests
4 tests
3 tests
3 tests
3 tests
3 tests
3 tests
i tests
3 teats

o
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Progress in Street Car Construction.

That the progress in the construction of railway cars has not

been confined to those used on steam roads is very clearly shown

by the illustrations presented herewith. These photographs were

received through the courtesy of Mr. H. H. Vreeland, President

of the Metropolitan Street Railway of New York, and they show

the great differance between the cars of 40 years ago and of the

present time. One of the engravings shows an old car which

formerly ran on the Eighth Avenue line and was built like a

the low end of the truck to clear the steps when swinging on

curves.

Placing 80 per cent, of the weight on the driving wheels leaves

20 per cent, for guidance of the truck. With two motors to a

car this gives as great a tractive force as is needed under any
ordinary conditions. In practice it is found to be nearly as great

in its effectiveness as that of a four-wheel car. This is due to

the steadiness imparted by two trucks, and the fact that the

pony wheels in snow, etc., clear the way for the drivers. The
load being placed in an eccentric manner upon the wheels,

according to the builders, is found to give at least 25 per cent,

greater tractive effort than can be obtained from other four-

wheel center-pivot trucks with a single motor.

Forty Years Ago.

stage coach. It is a coach body set on a four-wheel truck. The

body is about eight feet long and about five feet wide and will

accommodate six passengers inside and six more on the roof.

The new cars are the antithesis of the old ones and represent

the latest work of the well-known builders Messrs. J. G. Brill

Company, of Philadelphia. These are 2K feet long and 7 feet 6

inches wide. There is nothing very striking about the inside

finish, which is the Broadway standard pattern of solid white ash

with veneer ceilings decorated, and with chipped beveled edge

glass and ventilators. The seats are of

wood and the backs are covered with

Wilton carpet of a handsome pattern.

They are provided with Brill's improved

and patented angle iron bumpers,

ratchet brake handles, pedal alarm

goDgs, and radiating draw bars. There

will be 50 of these cars, which include

an order for 30 now building.

The trucks are the Eureka maximum
traction type, as shown in the large

engraving,which was designed specially

for use where loads are heavy and stops

are frequent.

The truck consists of a solid tome
carrying two axles and four wheels.

The wheels are of unequal diameter,

two of large size being used as driving

wheels, while the idle or pony wheels

are small. The leading and striking

feature of the truck is the eccen-

tric disposition of the load, which is so placed as to bring 80 per

cent, upon the driving wheels, leaving on the piny wheels only

so much as is necessary to guide the truck. There is no transom

nor center plate. The side bearings take the whole load, while

king or draw pins working in radial plates transmit the power to

the body and guide the truck. Brakes are applied to all the

wheels. A very short wheelbase is obtained, and by bringing the

•ml piece of the frame inside the pony wheels the whole length
of tbi' truck is reduced to the least possible amount. This enables

Sanitation of Passenger Cars.

The subject of fumigation and disinfecting, as applied to passen-

ger cars, has been discussed before two of the railroad clubs, and
its great importance is apparently becoruitig better appreciated.

Mr. Wm. Garstang, Superintendent of Motive Power of the C, C,
C. & St. L. Ry., is one of the foremost in promoting the sanitation

of the cars under his direction, and below we quote from a paper

on the subject presented by Mr. J. &.. Gohea before the St. Louis

Railway Club, which describes the practice on that road.

The only reason one can assign for cars not properly cleaned is

the cost, henca it is the rule to keep that co3t down to the lowest
possible limit. The result is that the person in charge has more
work to do than can be consistently and well done, consequently
much of it is left undone.
Every other part of the maintenance of equipment seemingly has

a guardian angel presiding over its destinies, and, cleaning being
neglected, is uncharitable enough to uncover a multitude of sins.
The average official who is growing gray through worry over his
fuel, oil and waste accounts, and who is seeking improvement in

that line, never stops to think there is money to be saved to his

company in practical, consistent and common-sense cleaning.
He never think of the damage that ensues from a senseless, heroic

style of cleaning, unless an aggravated case comes under his ob-
servation, then a reprimand is supposed to prevent a recurrence.
Better remove the cause than try to prevent a repetition. The pres
ident, manager or superintendent who fails to investigate the
method of cleaning at terminals, or who, when riding over th^
system in his special car, does not go forward to the smoker, or

other day coaches, cannot be aware of their condition.
Those of you who have watched the cleaning of coaches at termi-

nals know full well that the average cleaning is very detrimental
to such elastic and sensitive articles as varnish and paint, and you
know the average cleaner cares little about what he uses so that it

cleans and cleans quickly. He only knows that strong soap is the
thing to do it quickly, and he learns that concentrated lye, sal sorla

and ammonia are quicker, consequently they are the ever-ready

A New Brill Electric Car.

agents resorted to when in a hurry, which is generally the
case at all times. I have on more than one occasion witnessed
the baneful results of such pernicious practice. 1 have a vivid

recollection of a road, with which I was connected several years

ago, placing in service four new vestibuled trains in the month
of May. The road, at that time, did not own or control

the terminal where these cars were cleaned. They were very ex-
acting, however, in the matter of cleaning, and the terminal com-
pany met their demands in a heroic manner. In October of that

same year these cars had to be sent to the shops for repainting, and
from no other cause than a senseless method of cleaniug. Perhaps
you will say this was a costly and bitter experience. On the con-
trary, it was a blessing in disguise, for it brought these people face



AND RAILROAD JOURNAL. 429

to face with a condition which thev did not realize ever could or
would exist. A reform was immediately institured that dispensed
with strong soap and water, pumice stone, acid and alkali. A prac-
tical method was adopted from which no deviation was made, ex-
cept to improve it. where possible, and they are well satisfied with
the results obtained, as it has materially lessened the cost of
painting and has assured them handsome, cleanly and healthful
equipment that meets the approbation of their patrons. In addi-
tion to this, it has engendered a spirit of pride in all its employees
that assists materially in maintaining an equipment that is hard
to excel, and the encomiums they receive is an ample return for the
money expended. It is a first-class advertisement.
We find it betler to have the cleaning force an exclusive one. Let

it be understood that they are to do cleaning and nothing else, and
they will soon become practical and efficient. On the contrary, if

you expect your cleaners to do other work, such as oiling,
inspecting and laboring, and to do cleaning when not engaged in
the other duty, you will find that your cleaning will be spasmodic,
inefficient, worthless.
The cleaning force should be under the immediate control of the

general foreman of terminals. If the paint shop is contiguous to
the terminal, the foreman painter should determine the method of
cleaning, and should give reasonable supervision to same. He is

certainly interested in the preservation of his work after leaving
shop, and no one is more capable of supervising it. If the paint
shop is remote from the terminals, a shop painter should be placed
at the head of the cleaning force. It would not require one of the
best, however, a medium grade one would answer.
As to the sanitation of passenger cars, I do not feel disposed to

suggest to the railways the duties they owe to the public at large

Ions of clean water; agitate until a perfect mixture is assured.
Spray with sprinkling can the floor, inside of hopper, urinal and
walls of saloon. Can containing solution to be kept closed when
not using, so as to retain full strength.

6. Clean and wipe windows with tripoli and waste for each 100
miles or more.

T. Wipe off body and trucks of car each trip of 100 miles or more,
and for every 2,000 miles made, clean body of car with modoc liquid
cleaner.

8. Parlor, buffet and dining cars to be treated the same as coaches,
except cleaning the carpet, which must be takeu up aud dusted and
cleaned every second trip. Food boxes and refrigerators in buffet
in dining cars to be cleaned and treated with formaldehyde once a
week during the summer months.

9. Combination parlor and sleeping cars, when in use, to be
treated the same as coaches and straight parlor cars, except bedding,
which must be removed, thoroughly cleaned and aired each trip.

10. Private and pay cars to be thoroughly ventilated each day
while in yards by opening windows—seeping doors locked—and
should not be cleaned until notice is given that they will be re-
quired for service. Food boxes and refrigerators in these cars to
be treated the same as those in buffet and dining cars.

11. All extra or unassigned pas»enger equipment stored at term-
inals must be kept well ventilated aud presentable at all times.

12. Sample of drinking water used in passenger equipment cars
must be sent from each terminal to the Superintendent of Motive
Power, to be analyzed, every six months, and oftener if the fore-
man in charge has any doubt as to its purity. Foremen must re-
port to the Master Mechanic any and all cars requiring shop at-
tention.

The Eureka Maximum Traction Truck.—The J. G. Brill Company,

in the preservation of health. It would be presumption on my
part to do so. However, the day is not far distant when the sani
tary condition of passeDger cars will be greatly improved as the
State boards of health of the different States are looking into this
matter, and you had better get your equipment ready for inspec-
tion.

I take pleasure in appending a copy of the rules aud regulations
governing the cleaning and sanitation of passenger cars at the ter-
minals, which has lately been issued by our company, leaving out
the special instructions to terminals. By these you will see that
we are attempting at least to provide for the sanitation of our
coaches, and will say that same have been submitted to the
Secretary of the State Board of Health of Indiana, who has
approved them.

CAR CLEANING RULES.—C, C, C. & ST. L. RAILWAY.

1. All passenger coaches must have doors and windows opened
immediately on arrival at cleaning yards, the same to remain open
until departure or nightfall, except in stormy weather.

_. Seats and backs thoroughly dusted and cleaned by air where
practicable; seat arm rests, where finished in wood, to be washed
off with solution of formaldehyde each trip of 100 miles or more.

3. Dust out or wipe off inside of car each trip of 100 miles or
more. Scour inside of water coolers once a week with hot water.
Every 30 days clean the interior of car with a weak solution of
modoc powdered soap, mixing as follows: One pound of powdered
soap to six pounds of water.

4. Oil lamps to be filled, trimmed and cleaned each trip of 100
miles or more. Pintsch gas lamps cleaned and tips examined each
trip of 100 miles or more.

5. All saloons must be scrubbed, urinals thoroughly cleaned and
both disinfected each round trip of 100 miles or more with for-
maldehyde, as follows : One pint of;the solution placed in Ave gal-

In the discussion of Mr. Gohen's paper the author stated that the

expense for thorough cleaning did not exceed from 15 to 17 cents per

100 miles run, and on the Chesapeake & Ohio, which road, owing to

the work of Mr. W. S. Morris, Superintendent of Motive Power,
has the reputation of having the cleanest cars to be found, the cost

is "23 cents per 100 miles.

The subject of car sanitation embraces the cleaning by disinfect-

ing solutions, as already described, and also fumigating, and the

following paragraphs are taken from the proceedings of the West-
ern Kailway Club of October. 1897, as showing the methods used for

accomplishing this

:

Mr. F. W. Brazier (Illinois Central >: Having been asked to give
the method of disinfecting passenger equipment on our system, I

will briefly, yet clearly as possible, explain it.

Our passenger equipment is disinfected by the gas of formal-
dehyde, which is produced by the following formula: 8 ounces
calcium chloride, 1 pint water, 2 !

.> pints formaldehyde. Dissolve
the chloride in water, filter and mix with formaldehyde. The
above quantity is required to fill an empty generator to its capacity:

1% pints must be in the generator at all times, when the generator
is in use, to insure safety. A regular charge, the quantity of which
can be entirely used without refilling, amounts to 2 x

._. pints of the
solution. Formaldehyde gas is made by boiling the above mixture
in a C Formal generator No. 1 with a Primus No. 1 apparatus. To
obtain the necessary amount of vapor to fumigate a car, the liquid
is boiled until it reaches a pressure of 45 pounds: it is then applied
to the car. The time required to obtain 45 pounds pressure is about
20 minutes. When our trains arrive at the terminals we take them
immediately to our cleaning yards, close all windows and doors,
open the toilet-room doors, and, in sleeping cars, open all the
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Tola 1

Cost-
26>4c-
:e-.,c-

33-30-

48c.

bertbs, and doors to closets and inside rooms. We then inject the
formaldehyde gas by inserting the tube through the keyhole of the
outside door. The time used in application is as follows:

Class of Time of Cost Cost
car. application. Material. Labor.

Baggage Id minutes. 18Kc 8c.

Mail 20 " 24%e. 9c.

Coach 20 " 24%c. 9c.

Sleeping 30 " 37c. lie.

The cars are kept locked i}{ to 5 hours, then they are opened and
thoroughly ventilated. The odor of the formaldehyde quickly dis-

appears. We then clean the cars, scrub the floors, clean out all

water tanks and toilet rooms. When the cars go into service fresh
water is supplied to all tanks for drinking water.
In answer to the question if formaldenyde gas affects paint, var

nish or textile fabrics, I will quote from part of the Public Health
Reports to the United States Treasury Department under date of
Jan. 29, 1897: "While this gas stands as the best known germicidal
agent, it also commends itself for the purpose, in that it has no
detrimental effect upon the finest textile fabrics, upon colors, the
finish of household furniture, pictures or tinsels. It will not attack
gold, silver, copper, brass or zinc, but does excite oxidation in steel
and iron. It does not injure paint or varnish, hence it is especially
valuable, inasmuch as contaminated rooms may be disinfected with-
out special preparation or removal of articles." It will thus be ob-
served that this gas will not injure the inside finish of the cars.
Under the advice of the State Board of Health we have continued
this system on our road.
It would not be out of place to state that we give our passenger

equipment a thorough cleaning after it is disinfected. Seats and
seat backs are dusted and cleaned by air, when practicable. The
floors are scrubbed out at each terminal, oil lamps filled and
trimmed each trip, particular attention is paid to urinals, to keep
them thoroughly cleaned, and a solution of water and formaldehyde
is sprinkled on the floor, one pint of formaldehyde to four gallons
of water.
Dr. J. N. Hubty, C, C, C. & St, L. Ry.: It certainly is a wise thing

for the railroads to take hold of car sanitation. It seems to me
probable that unless the railroads do take hold of it voluntarily and
lead in the matter, the first thing you know they will have some
legislation on the subject.
The Big Four system has been disinfecting in this way: First,

they clean thoroughly in the ordinary manner by sweeping out and
washing off the floors, scrubbing, and then applying an antiseptic
floor dressing, then by washing 08 the arm rests when these are of
wood, the window ledges, etc., where children might crawl and
deposit their saliva, wnich is a great method of propagating diph-
theria. If a diphtheritic child, with the diphtheritic germs still in
its throat, deposits some of its siliva upon an arm-rest and then
another child comes along and gets it in its throat, on goes the
diphtheria. That is one of the main methods by which it is propa-
gated. So after sweeping and mopping and applying the antisep-
tic oil as often as is necessary, and washing the arm-rests and
then washing the window ledges, they go over them a second time
with a two per cent, solution of formaldehyde which is distri-

buting it in close spots; then tbey have invented a spraying ap-
paratus in which they take a one or two percent, solution of for-
maldehyde and with the compressed air in the cylinders under-
neath tne car they spray every seat thoroughly. It does not in-
jure any of the finish ot the car or any of the metal or the plush; in
fact, the most delicate colors are not injured by the formaldehyde.
So a one or two per cent, solution of formaldehyde is thoroughly
sprayed into all the plush. The car is allowed to remain closed
for at least five or six hours, perhaps longer if it is possible, be-
fore it is aired out.
In addition to that, there is an arrangement made by which

every month they will fumigate thoroughly to the extent of the
United States requirements. Perhaps it would be belter to do that
at the end of every trip; however, the expense would be very great
and it is possibly uncalled for because of the other disinfection.

The speaker described the wood alcohol apparatus and stated that

if the chimney was removed the lamp burned with the usual alco-

hol flame and the production of carbonic acid gas and water, but

when the divided chimney was put on the products of combustion
were thrown back upon the flame and converted into formaldehyde
gas. He stated the cost of fumigating to be 33 cents per car per
application and said that the gas was not injurious to

human beings, though it could be depended upon to kill

bacilli.

To illustrate the method whereby disease may be propa-

gated upon trains, he said:

There was in Indianapolis a child recovering from
diphtheria; the diphtheritic infection was yet in its throat,
and by order of the health department a quarantine had
been laid ana the parents had been told that the child must
not go to school as long as the infection was not gone from
the tnroat. If the chila had gone to school, it would readily
have left some saliva upon tne edge of the cup, or with its

fingers upon the slate, would transfer it from the slate to
the top of the desk and in that way make it very risky for

the otber children, therefore it was ordered that the child
should not go to school, and the parents were watched
pretty closely by the sanitary officers. But what did they do but
bundle up and go down to Louisville. Now it happened
to be the day before the opening of school (that was a year
ago this fall), and teachers who had been to teachers' insti-
tutes were returning to their schools. Very shortly after these
teachers had opened their schools, in four separate places
along that line, diphtheria broke out in the schools. That
is coming pretty close to proving one thing, namely, that the teach-

ers had drunk from the same cup as the child, or that the child, as
children do, had been squirming around, getting its fingers into its
mouth and getting its saliva on the arms of chairs, or the ledges of
windows, and they had thus become infected. That is the most re-
markable instance of spreading diphtheria, and it does look very
much as if these four school teachers had become infected on that
train, for it was within the specified time, about six or ten days,
that diphtheria broke out in their schools. These teachers did not
have diphtheria, but they did have diphtheritic organisms in their
throats when they were examined. We now know on what preci-
pices we live with regard to these infectious diseases, and surely
now, since we have found out how these diseases are spread, we
should aim to prevent them.

Centers of Gravity of Freight Cars and Trucks.

The height of the center of gravity of several types of cars above
the tops of the rails upon which they stand is given by Mr. R. A.
Parke, in a paper read before the New York Railroad Club, as they
were taken by Mr. A. S. Vogt, Mechanical Engineer of the Pennsyl-
vania Railroad. The car bodies and trucks were suspended for the
purpose of making these determinations, which are given as fol-

lows:

Class of Car.
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Fines, number 2S4
'• outside diameter 2 inches
" length 11 feet 7 inches

Total heating surface 1,743 square feet

Urate area 32.6 square feet

Dri vim; journals 8Mj inches by 10H inches
Coal capaoity, tender 6 tons
Water " " 3,500 gallons

Air Hose Testing Machine— C, M. & St. P. Ry.

Among the interesting machines recently devised for testing

air-brake hose is that which is in use at the shops of the Chicago,

Milwaukee & St. Paul Railway, and was designed to vibrate the

hose while under pressure. The drawings are sufficiently clear

to permit the construction to be understood at a glance. A re-

ducing valve is put in the

air pipe, through which

PRESSURE
GAUGE.

9

the air passes before it

reaches the manifold, to

which the hose is attached.

This reduces the pre>sure

from 80 to 100 pounds on

the air main to 65 pounds

on the hose, that being the

standard pressure carried

on the train pipes on the

cars.

The rack is fitted for test-

ing six pieces of hose at a

time. The stroke of the

machine was made 14

inches because this is about

the maximum amount of

vibration that may be given

to a 22-inch hose, and be-

ing the vibration used in

the earlier machine it

was also used in the present one. The testing machine is located

in the physical testing room at West Milwaukee, and all the

tests are made under the direction of the attendant in charge

Air Hose Testing Machine,

It would be very interesting to have the records of some of the

tests to reproduce here, but this information is not available. One
of the interesting features that have been brought out in the tests

is the great differences in the temperatures attained by the dif-

ferent makes of hose during the tests. The different styles of

hose and the different methods of making it are said to have a

marked effect in this particular. Some makes are shown to be

flexible and these do not increase much in temperature, while

others of a hard and stiff character become very hot.

There are many questions of great value to be settled by such
a machine and the great importance of obtaining the very best

air-brake hose warrants the trouble of going into it in this way.
The main object of the tests is to reproduce the conditions of

service as nearly as possible in the tests and to wear the hose to

destruction within a time that will permit of taking records. We
are indebted to the courtesy of Mr. A. E. Manchester, Assistant

Superintendent of Motive Power of the road, for the drawings
and information concerning this machine.

A "Perfect" Truck for Passenger Cars.

In our August issue, 1896, page 193, we presented an illustrated
description of the "Perfect" passenger car truck as manufactured
by Messrs. J. G. Brill & Company, of Philadelphia, and readers are
referred to that description for illustrations showing the design
and method of construction used.

A pamphlet has just been received from these builders contain-
ing information pertaining to this type of truck. Besides describ-
ing some of the important mechanical features, the circular gives a
series of letters received from railway men who have these trucks
in operation. These letters are worthy of special attention, because
they give the experience of practical railway men who have been
using this truck In some cases they have been employed on lines
nearly oO miles long where a speed of 40 miles an hour is main-
tained.
One remarkable feature should not be overlooked. Although

there are 500 of these trucks now in service, yet the almost universal
expression of the letters is that they have never been off the track.
Up to the present writing, Nov. 5, 1897, no case of derailment has
been reported. This is the more remarkable because the trucks
have been fatted with narrow tread wheels, having shallow flanges
suitable for street car rails.

Steam railroad men will be interested in the fact that on the
Oakland, Alameda 6c Piedmont Railway (now the California Rail-
way), of Oakland, Cal., these trucks are used under standard 50-foot
steam railroad car bodies, which weigh 5(1,000 pounds. This is

Air Hose Testing Machine.-C, M. 8c St. P. Ry.

of the room, wlio takes a careful record of the tests, noting any
defects that may appear in the hose which is kept on the rack

where it vibrates at the rate of 43 strokes per minute until it

bursts and allows the air to escape.

practically steam service and the trucks are giving the best satis.-

faction.

Those who visited Niagara Falls at the recent convention had
ample opportunity to test, the ease with which these trucks pass
sharp reverse curves (70-foot radius) at 30 miles per hour.
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The Future of American Railroads.

Iq an address by Mr. M. E. Ingalls, President of the 'Big Four"
system, before the students of Purdue University, November 22,

the subject of American railroad problems was presented with
such clear thought and admirable expression that we would like

to give our readers the opportunity to see it in full. After consid-

ering the conditions existing at the time of the first railroad con-
struction and the causes leading to them, the speaker gave a de-

tailed account of the vast proportions to which railroad industry
had reached and went carefully into the causes which had led to

the adverse legislation that is now a menace not only to further
development but to the conduct of railroad business in the interests

of the masses of the people. The following paragraphs are taken
from the conclusions of the speaker:

What is the future ? There must be changes in legislation and in
the management of railways. Some plan must be adopted to in-
crease the ownership in rail ways by parties residing along their
lines. The first great step toward doing this must be a reform in
the tax laws, so that citizens of Indiana or other States can be put
upon as favorable terms for ownership of bonds and stocks in a
railway as citizens of New York. Greater permanance must be
given to the condition and ownership of railways. It would be a
great step if we could adopt the Euglish method and create deben-
tures instead of bonds, or >n other words, provide that there should
be no foreclosure for nan payment of interest. Such a thing as
foreclosure of a railway in England is unknown. If the interest is
not paid upon the debentures there may be a receiver of the profits,
but the stockholder still holds his interest in the property. Here
with our system of bonds, if there come a few bad years when the in-
terest is defaulted, the bondholder takes possession and sells it under
his mortgage, the interest of the stockholder is extinguished, and
when prosperity returns he has lost his opportunity to get his share
of it. This makes the possession of railway stocks speculative and
uncertain ; in fact, for years they have been more subject to assess-
ments than to the receipt of dividends. If our form of mortgage
could be changed to that of the English debenture, it would stop
the immense number of reorganizations and would prevent values
being wiped out in times of panic and would encourage investment
by the people in the securities of these enterprises; for after all,
that is the real improvement that is to come. The Xew England
railways have less trouble with legislatures and courts, chiefly be-
cause they have a great many small holders of stocks along their
lines and in the cities, each of whom is an agent of the corporation
and aids in creating public sentiment and procuring fair treatment

;

while in the great central States and in the West there are scarcely
stockholders enough to provide the officers for a stockholders'
meeting. The railway officials themselves must be taught to conduct
their business with care and with due respect to the rights of the
people. Their actions must not be secret, but above board and
open to the public. There must be but one rate to everybody,
and that must be reasonable, and the legislatures must provide
remedies by which railway officials can agree with each other on
these rates and their contracts can be enforced. The present State
and national laws in reference to railways are crude and crazy
patchworks passed in some cases out of revenge for wrongs, real or
fancied, and in others for political effect, and all in opposition to
the railways.
The improvement of the country demands that the great articles

of export, like cotton, wheat, flour, corn and meats, should be car-
ried at the lowest possible rates. The railways should pattern
after the English system, and, while making extraordinarily low
rates for these great articles, should exact a terminal upon the
higher classes of freight and upon freight carried short distances,
so as to provide interest upon the immense terminals they have to
have.
Passenger rates are made entirely upon the wrong basis. We

charge the same for the man who rides in the palace car, and for
whom the railway has to haul two tons of dead weight, as we do
for the man who rides in the ordinary coach, and for whom only
one-half a ton of dead weight is hauled. We charge practically the
same for the passenger who is carried 60 miles an hour on the fast
and expensive train as we do for the passenger upon the slow and
less expensive train. These rates should be changed and graded.
Above all, a better understanding must be arrived at with the

vast army of employees. They must have greater interest in the
success of the railways and they must be a part of the power that
will produce a better understanding with the communities which
the railways serve. This must be done by a system of hospitals,
pensions and profit-sharing.
Probably locomotives propelled by electricity will come in the

future. If not. something else may. And we cannot tell what the
next years have in store in the way of improving our railway
facilities. Higher speed, possibly cheaper trains, but it is necessary
to this country of ours that the rail ways should be encouraged so
that they may go on improving their systems, so that branch lines
can be built to every county seat in the country. Instead of stop-
ping at 182.000 miles of railway we should at least build five thou-
sand miles a year in short and inexpensive lines as feeders to the
main systems, so that the days of the stage coach and the
heavy wagons should be unknown. This country will soon
have one hundred millions of people. It will require at least

miles of railways to serve them properly — an in-
crease of 40 per cent, over the present mileage. They cannot
be built, they cannot b» improved and increased, with toe' present
system of legislation and with the present prejudices against
them. The development of the country demands that this must
be changed. Itisthroughsuchinstitutionsasthis.it is through
«uoh students as these, that the change must come. In the

centuries that have gone, the youth of the various countries
sought fam» and preferment in war and its accompaniments. We
live in better days and in a higher civilization, but the service of our
railways oiers a wider field for advancement and for fame than
anything of old. The road to success in this line is not through
carnage and suffering, but it is none the less sure, and requires
equally moral courage and intelligence. A new evangel must be
preached in reference to railways ; they must be placed upon a
higher order, and instead of being pariahs in business they must
be the benefactors and friends of all.

Trie Walker Company.

The entire stock and property of the Walker Company, Cleve-

land, O., has just been acquired by four prominent New York
business men, Messrs. Roswell P. Flower, Perry Belmont, J. W.
Hinkley and Anthony N. Brady. The capitalization ol the com-
pany is 32,500,000 and the bond issue §1,500,000. One of the prin-
cipal owners was Mr. J. B. Perkins, ef Cleveland, he having stock

to the value of nearly $2,000,000. His interest, as well as that of

the former president, Mr. Billings, is taken entirely. The stock of

Mr. Sidney H. Short, the vice-president and electrician, is

also taken, although he does not change his active re-

lations to the company. The officers remain the same.
The capital represented is almost limitless, and the result

of this transaction is to be the development of the Walker
Company into the greatest electrical manufacturing concern in the

world. Elsewhere in this issue a statement is presented of the

high regard in which American electrical apparatus is held abroad,

and with the combination of the business ability of these men, the
engineering experience of Mr. Short and the excellent plant at

Cleveland, covering 12 acres, the Walker Company will doubtless

be a very strong factor in electrical development at home and
abroad.

It would be a very difficult matter, even if anyone was so dis

posed, to refute the statements of Mr. Charles E. Wheeler in his

paper on the Commerce of the Great Lakes and presuming them
to be correct there is a great deal in them for railroad men to

think about. Further reference will probably be made to them
in our pages, but at present we shall only call the attention of

our readers to the paper which is reproduced nearly in full in this

issue for the special purpose of presenting the question as to

whether it is not possible for locomotive men to reduce the lead

which the marine engine now enjoys as an economical machine.

A new illumioant is reported upon by Consul Deuster, of Cre-

feld. Mr. Ernest Salzenberg, director of the gas works of the

city of Crefeld, has invented an improvement in incandescent

gas burners, which relates to the production of incandescent gas-

light, bised upon the discovery that, when the pressure of the

gas is considerably increased upon the incandescent body, that

body emits a golden-yellow light very agreeable to the eye,

displaying objects in their n itural colors. The gas is supplied to

the burner at a pressure of about 3i atmospheres, the burner, to

withstand this high pressure, being of special construction. A
single incandescent jet of the ordinary size can emit a light of

much more than 1,000 candle-power. The light is of such in-

tensity that a person is enabled to read fine print at a dis-

tance of 100 to 150 ft. The inventor claims that the cost of his

incandescent light of 1 ,500 candle-power is only 4A cents per

hour,while that of the ordinary electric light of 400 candle-power

is (in Germany) 14 cents per hour. In the apparatus constructed

by Salzenberg a hyd-aulic pressure of 3.5 atmospheres, and even

more, may be forced through the improved Auer burner. The
invention is, however, only applicable where water-works exist.

We are informed that the "Grand Prix" or highest possible dis-

tinction for machine tools at the Brussels Exposition has been
awarded to Messrs. Brown & Sharpe Manufacturing Company, to

the Pratt & Whitney Company and to one Brussels firm. .Messrs.

Gould & Eberhardt received a gold medal, which was next to the
highest distinction, and a silver medal was awarded to the Acme
Manufacturing Company, of Cleveland, O.

The Russian Locomotive Construction Company has, according
to a cable dispatch to the New York Sun, been authorized by the
government to place orders for 400 engines abroad.
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The Baltimore & Ohio Annual Report.

The 71st annual report of the Baltimore & Ohio Railroad Com-

pany, submitted Nov. 15, at the meeting of the stockholders, shows

gross earnings for the year ending June 30, 1897, of $25,582,122.31,

an increase of $1,637,310.71 over the previous year, and §2,764,940.07

more than in 1895. The freight earnings were $18,336,851.87, an in-

crease of §1,518,180.03, which increase isascribed to the many improve-

ments and large increase in equipment afforded the patrons of the

line by the Receivers and to a general and intelligent effort to in-

crease the traffic of the road. The passenger revenue was $5,059,-

001.92, a decrease of §256,941.47, or $9,704.65. more than was earned

ia 1895. The miscellaneous earnings increased $378,749.15, of which

increase the elevators contributed $326,779.38, they having earned

$514,125.11 in 1897 as against $187,355.73 in 1896.

The total expenses of the line were $20,012.09S.81, an increase of

.$2,428,673.46. This increase is explained by the statement of the

large sums required in maintenance of way and maintenance of

equipment, which went into the property for the purpose of im-

proving its earning capacity such as putting all of the engines and

cars into good condition. Considerable work has been done at

Locust Point to improve the facilities for unloading ships. The
report of the General Managershows that the tonnage carried, in-

cluding coal and coke, was IS.716,665, an increase of 854,728 tons, or

4.S per cent. The tons carried one mile increased 666,903,303, an in-

crease of 23.4 per cent. During the year nine locomotives were re-

built, 445 received thorough repairs, 1,339 ordinary repairs were

were made, 211,012 running repairs made. The total cars in service

June 30, 1897, were 672 passenger and 30,980 freight. The locomo-

tives number 863. The car mileage increased 55,540,468. The total

number of passengers carried in 1897 was 8,344,073, a decrease of

223,116.

The Effect of Brakebeam Hanging Upon Brake Efficiency.*

BY R. A. PARKE.

Surrounded as it is by dynamical conditions which are in them-
selves very complicated, and which are only partially understood,
it is not surprising that a systematic analysis of the design and
action of brake gear has been neglected; but the complexities are
not too great to permit a sufficiently satisfactory analysis to he
made, and the prospective benefits to be derived from the informa-
tion thereby obtained appear to reward the tiresome work which
such an analysis has involved. That such an analysis has afforded
the clue to such a simple modification of the present mode of sus-
pending brakebeams as will enable trains to be stopped thereby in
from 10 to 15 per cent, shorter distance, sufficiently attests the value
of attacking dynamical problems through the methods of theo-
retical mechanics.

It should be plain that what actually retards the motion of the
car is the frictioual resistance of the rail upon each wheel, which
is initiated whenever any force acts upon the wheels to cause them
co lag in their continued rotation. It is to be remembered also
that the persistent rotation is only of such degree as is necessarv at
any time to overcome the resistance to the rotation of the wheel.
The tendency of ths frictional resistance apolied by the rails to

the wheels, when the brakes are applied, is to overturn the car

Fig. 2

bodj about an axis of rotation which is situated at the center plate
upon the forward truck, and also to overturn each truck about an
axl - of rotation situated at the point of contact between the for-
ward pair of wheels and the rails.

All the retarding forces are applied to the car body at a point
considerably below its center of gravity. The resultant of this sys-
tem of retarding forces is an eccentric force resisting the forward
motion of the car body. It therefore tends both to cause a retarda-
tion of the motion of the car body and to cause the car body to ro-
tate about the forward center plate. The result is that the portion
of weight carried upon the rear truck is diminished, and there ia a
corresponding increase in the weight carried upon the forward
truck.

Such being the fact, it is unquestionable that a less pressure of
the brakeshoes must be exerted upon the wheels of the rear truck
than could be exerted upon the corresponding wheels of the for-

ward truck, to prevent wheel sliding at the rear truck. The great-
est brakeshoe pres ure which can be applied to the wheels, without
causing them to slide upon the rails, is thus limited by the pressure
of the wheels of the rear truck upon the rails, and no further con-
sideration whatsoever need be given to the forward truck.

Fig. 2 represents the rear truck of the car under consideration.
Here it will be seen that the forces T, and T,, resisting the forward
motion of the truck, are applied at the lowermost points of the
structure, while the forces urging the truck forward are, first, the
force I, due to inertia, applied at the center of gravity of the truck,
and, second, the force 77, applied at the center plate, far above the
center of g avity. This condition inevitably results in a reduction
of the normal pressure of the rear pair of wheels upon the rails,

and in a corresponding increase in the pressure of the forward pair

of wheels upon the rails.

We finally reach the primary object of this discussion, which,
briefly stated, is a realization of the facts that, during any applica-
tion of the brakes, the rear truck carries the least weight, and in

any case where the brakebeams are suspended from the truck, the
rear pair of wheels of the rear truck exerts a less pressure upon
the rails than any other pair of wheels upon the car.

If this fact is now clearly understood, it will be equally clear
that, in order to prevent wheel sliding, a uniform brakeshoe pres-
sure upon each pair of wheels must be limited to what is safe
upon the rear pair of wheels of the rear truck.
In a communication to the Bailroad Gazette of Oct. 21, 1890, it

was pointed out that a variation in the angle at which the brake-
beam haneer inclines to the langent to the wheel at the center of

the brakeshoe results in a variation in the pressure of the brake-
shoes upon the wheels. The principal purpose of that investigation
was to call attention to the fact that inefficiency, on the one hand,
and wheel sliding, on the other hand, might thus be accounted for
in cases where other reasons appear to be absent. It was also there
pointed out that, in order to obtain a uniform pressure of the
brakeshoes upon each pair of wheels, the brakebeam hangers roust

b e practically
Fig. 3 parallel to the

tangent drawn
to the wheel at
the center of the
brakeshoe.
A careful in-

vestigation has
revealed the fact
that, by a proper
inclination of the
brakebeam
hang e rs , the
brakeshoe pres-
sure upon each
pair of wheels
may be fairly
proportioned to

the pressure of

that pair o f

wheels upon the
rails. The utili-

zation of this principle will now be considered.
It is manifest that the rear pair of wheels, when the car is moving

in one direction, becomes the forward pair of wheels when the car
is moving in the other direction. It is, therefore, absolutely essen-
tial that any successful method employed for increasing the brake-
shoe pressure upou a pair of wheels, when the car is moving in one
direction, must decrease the brakeshoe pressure upon that pair ot

wheels when the car is moving in the other direction. This is pre-

cisely what results from a proper inclination of the brakebeam
hangers.
Fig. 3 represents the action of the brakes upon each pair of wheels

of a truck when the brake hangers have the direction of the tan-

gent to the wheel at the center of the brakeshoe. The same pull

P is applied to each brakebeam. The brakeshoes apply a down-
ward frictional force F

l to the forward pair of wheels and an up-
ward frictional force F2 to the rear pair of wheels. The center of

the brakeshoe is shown to be at the intersection of these forces

upon each pair of wheels, and lines representing the brake hang-
ers are drawn tangent to the wheels at those points. It must be
observed that, with whatever force Ft the brakeshoes act down-
wardly upon the surface of the forward pair of wheels, the wheels
react upwardly upon the brakeshoes, and this upward force is di-

rectly resisted by the brake hangers. There is thus a direct com-
pression in the forward brake hangers equal to the frictional force

Fx . In a similar manner it will readily be understood that the rear

brake hangers are subjected to a tension which is equal to the
frictional fore Ft .

Let us now consider an exaggerated case of inclination of the
brake hangers, such as is shown in Fig. 4. Each brakebeam is here
subjected to the same pull fas in Fig. 3; but the fractional forces

of the brakeshoes upon the two pairs of wheels are no longer equal,
as they were in Fig. 3. When the brakeshoes have been brought
into contact with the forward pair of wheels, the combination is

something similar to a toggle-joint. The reacting upward friction

of the wheels upon the brakeshoes tends to carry the brakeshoes
upwardly, along with the surface of the wheels, and on account of

the nearly horizontal position of the hangers, there is a strong ten-

dency to force the forward pair of the wheels away from the center

of the truck. This tendency is, of course, resisted by the truck
frame, and thereby a powerful pressure occurs between the brake-
shoes and the wheels, in addition to the pressure resulting from
the pull P upon the brakebeam. In this way, the brakeshoe fric-

tion F
t , upon the forward pair of wheels of Fig. 4 is materially grea-

ter than is the case in Fig. 3. where the angle of the hanger is such
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that it exerts no influence to force the brakeshoes against the
wheels.
The effect of the inclination of the hangers upon the friction of

the rear pair of wheels of Fig. 4 is precisely the reverse of what it

is in the case of the forward pair of wheels.
It is thus seen that if the brake hangers are so adjusted that they

have the same angular direction as the tangent drawn to the
wheel at the center of the brakeshoe, as in Fig. 3, the frictional re-
sistance offered by the brakeshoes to the rotation of the wheels will
be the same upon each pair of wheels. If, however, the brake
hangers be sufficiently inclined to the tangent at the center of the
brakeshoe, the frictional resistance of the brakeshoes to the rota-
tion of the forward pair of wheels will be increased, while the re-
sistance to the rotation of the rear wheels will be merely nominal.

It will be observed that, if, in Fig. 4, the wheels rotate in the
opposite direction, through motion of the car in the opposite di-
rection, what has been considered the rear pair of wheels will now
become the forward pair. At the same time, also, the effect of the
inclined bangers upon the two pairs of wheels has been reversed,
so that it is still, under the changed conditions, the leading pair
of wheels which is subjected to the greatest breakshoe pressure,
and^the rear pair of wheels which is stbjected the reduced pressure.
Here, then, is a method of utmost simplicity which fulfills the re-
quirements of the case.

A most important feature of this method will, doubtless, not
have escaped observation. This feature consists of the fact that
the conditions prevailing in Fig. 4 are those for brakes which are
hung between the wheels. As a foremost consideration it is neces-
sary, in order to realize the advantage of the principle of inclined
brake bangers, that the brakes shall be inside hung. It has been
the practically universal custom to suspend the brakebeams of
passenger trucks outside of the wheels. This is radically wrong if

proper efficiencv of the brakes is desired. The most important ad-
vantage [of inside hanging] is that the brakeshoe pressure upon
the different pairs of wheels may be so proportioned that in an
emergency application of the brakes trains may be stopped in from
10 to 15 per cent, shorter distance without any increased liability
of injurious wheel sliding. This advantage is, of itself, so im-
portant as to overshadow all objections.
Another important advantage is the smoothness with which pas-

senger train stops maybe made. The tilting action of the ordinary
passenger truck, during an application of the brakes, and the re
sultiug jolt at the stop, has commonly been observed.

Still another most excellent feature of inclining the brake hang-
ers is the fact that the weight of the brakebeams and attached
parts thereby tends to swing the brakeshoes away from the wheels
after release of the brakes.
The inside hung brake gear for passenger trucks is not only more

compact and simple, but it is less costly in construction and mainte-
nance. It enables brakeshoe slack to be taken up more evenly and
completely. It enables the propr braking power—and thus the full
efficiency of the brakes—to be calculated with greater certainty.
In connecting and disconnecting the brake gear upon the truck
there is no resistance of release springs to be overcome, and the
removal and replacement of brakeshoes is thereby facilitated.

Drake gear. Wheels.
Freight, inside/ 33-in.
from truck.. \ c;i8t iron.

Passenger, inside/ 3ti-in.

from truck \ dteel tired
Passenger, inside / 33 in.

from truck \ cast iron.
Freight, outside/ 33-in.

from car \ cast iron.

Inclination
of hanger
to tangent.
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The Commerce of the Great Lakes.*

BY CHARLES E. WHEELER.

The disastrous panic of 1893 was not without its benefits. It not
only revealed the necessity of a reform in our monetary system, a
lesson as yet blindly unheeded by the nation, but taught as well

the need of industrial economics, and along this line most com-
mendable progress has been made. During the past three years
every manufacturer's office has been a schoolroom, whose instructor

has been Necessity, and the lesson that of applied economics and
cheaper production. Mr. Carnegie, lor instance, was an apt student
and learned the lesson quickly. He built a railroad trom the south
shore of Lake Erie to his furnaces on the JVlonongahela and cut the
rail-carrying charge in two. He went beyond tnat; availing him-
self of the dilemma of Mr. Rockefeller, possessed accidentally of

several large deposits of ore on the south shore of Lake Superior,
he was able to place himself in a position as regards ore supply to

compete with tne world, at the same time lowering the transit

cost of the ore .from the mine to his railroad. Mr. Rockefeller in

turn saw meagre profits, unless, availing himself of the deeper
channels furnished in recent years by the government, he had
larger boats to carry his ores than have been running in the trade.

He .built a dozen of them, and thus it happened that more than
half of all the steel tonnage in the merchant marine of the United
States built in 1896 was the product ot our lake shipyards, and
surely our pride in that we now own more thsto halt of the mercnant
marine of the United States as regards boats of 1,U0U tons burthen
and over is quite pardonable.
Everywhere, less notioeable because on a lesser scale, the same

trend towards the same end is to be found. It has not received the
attention it deserves—the constant, determined, intelligent effort

of the American manufacturer, during the years of financial trial,

to open new markets, stop wasteful expenouures, cheapen produc-
tion. With returning prosperity, he is rash wno will set limita-
tions on American traae abroad or at home, a result of tne discip-
line of 1893, '94, '95. The growth of our export trade in the iron list

is unmistakably genuine, recognized and frankly acknowledged by
English competitors, The Duke ot Devonshire, at the meeting of
the Barrow Company Directors, spoke of it as "alarming." The
London Times, commenting on nis declaration. marvels at
the magnificent scale of operations at Homestead, where it

finds furnaces each producing SMXI.UUU tons of pig iron per annum
the average capacity ot the English iumaces being less
than 24,U0U tons per annum. During the last month or two rails
for Liverpool have been coming to tidewater all rail from the
Cleveland District. Nails and iron rods have been going abroad in

generous quantities. The future is full of hope it unwise legisla-
tion do not create more aitificial barriers than the ingenuity ot the
American manufacturer can overcome.
Contributing to this happy condition of aflairs, the cheap trans-

portation on tne lakes has been a lactor ot prime importance, The
transporting interests on the inland watershave not failed to meet
the new situation with intelligent effort and splendid courage. It
was inevitable that cheaper transportation should come. The
20-foot channel from Duluth to Butialo is practically completed,
and the invitation to larger boats and cheaper rales could not
be denied. Besides, tne traffic itself is of such mag-
nitude as to compel a minimum rate. Over that course ot commerce
must come the nation's breadstufls, its lumber, its iron and copper
ores, in quantities that pass comprehension. The figures lor 1»97
are, of course, not yet complete, but there is little doubt, if any,
that the most prosperous year will be equalled, even surpassed, it
this proves true, over 38,(JUU,0(jU tons of freight will have passed
through the Detroit Kiver in 1897. Load that freight in cars, 20
tons to the car, place the locomotive at New York and the caboose
will be in New York as well, but between the two nearly 2,UU0,U0U
cars will be found, extending across the continent to San Francisco,
back again to New York, again across the continent, again back to
New York. It is a greater commeice than that ot Liverpool or Lon-
don, foreign and coastwise, greater than both combined. Itexceeds
the total entries and clearances in the foreign trade at New York,
exceeds the total of like entries and clearances at all the seaports
ol the United States. I am speaking of quantities, of course, not
values.
Imagine, if you can, the uses to whicu the freight is put, the in-

dustries it nourishes. Sixty-six per cent, of all the ores used in
the United States comts through the Sault, and, notwithstanding
the bright outlook and flattering showing made by the Alabama
and Tennessee districts, the percentage ot the total amount ot ores
used is not only markedly in favor oi the Superior ores, but the
percentage increases year by year.
Two-thirds, then, ot all the ores used in this country oome from

the south shore of Lake Superior and are the sole source ot supply
ot such mills as those of tne Carnegie Company, the Illinois Steel
Company, the Johnson Company, the Cleveland Kolling Mill Com-
pany, and others that are now conlessedly equipped to compete lor
loreign trade. If our hope in the luture supremacy of the Ameri-
can iron and steel maker is well grounded, surely we may look tor
its justification in the Iumaces between Cleveland and Pittsburg.
There, if anywhere, must be founa the means by which, in an iron
age, this country may assume a commanding position in the iron
markets of the world.
And the whole matter depends on cheap transportation. Remove

the chain ol lakes and no railroad or system of railroads could
hope for a moment to place the 140 dillerent iron and steel manu-
facturers in the Central states district in a position to compete
with foreign mills, and in the catastrophe thousands of allied in-
dustries must inevitably be abandoned. For the coal, tor the
•oke, is in western Pennsylvania and the ores over 9UU u iles

• Trora a paper read before tha Society of Naval Architects and Marine
Hngineera, Nov. 11, lb'jl.

away. No railroad in America is better equipped to transport
freight cheaply than the Lake Shore & Micnigan Soutnern.
Its grades are light, its tracks and roadbed unsurpassed. The
cost per ton-mile in 1896 on that railroad was 3.81 mills ; the
cost on the lakes .99 mills. We have this year reauced ihe latter

figure fully one-third in the operation ot the larger boals. We nave
been bringing ore from the south shore ot Lake Superior to Cleve-
land at a rate of but 15 cents per ton over me ordinary railroad

switching charge in any ot our large cities. \\ e have been taking
coal back at one-third me New York lighterage rale.

To reach such results has demanded tne most rigid regard tor

economies in every direction. It has worked a revolution in load-
ing and unloading cargoes. It became necessaiy ihat appliances
should be such that 0,(KjU tons of ore could oe loaded in a boat, me
boat trimmed and ready to depart tor her Eastern terminus within
four hours after tying up to the dock, it became necessaiy mat at
this end of the line tnose 0,U9U tons should be uuloadeu lu 1U hours.
It became necessary that 4U cars an nour, eacn car containing
25 tons of coal, suould be lifted up bodily one at a time,
and the contents discharged into tne bo^t as easily as alaoorer flips

his shovel.
When Mr. Carnegie amazed the world last spring with his low

quolatious and other mills lollowed, let it not be toigollen mat it

nad been impossible but lor our snip yards, the genius ol tne me-
chanical engineer, anu our steamship orgauizai.ous, wnicu have
availed themselves of eveiy known appliance tor me economical
conduct ot their business. Had it noi oeeu lor them ana the lakes,
Mr. Carnegie baa sought in \ain lor his foreign maikei, Air. Mux-
ham had returned trom Liverpool einpiy-hai-aeu, and tne Cleve-
land rod and nail mills had never dreameu of Japan ana England
for profitable sales. The commercial supremacy ol America iu iron
ano steel manufacture is impossible but lor i tit great lakes.
And now let it not be tnought that the greater part of

that traffic is the carrying of iron ores, it is nearly naif ot tne
tonnage, it is uue, but in value occupies but lourih posi-
tion. Ihe toial value of treight passing through St. Mary's
Falls Canals in 1896 was over $19o,liu,i.lU ut this amount
wheat must be credited over $47,uIjU,(jOo; flour, $34,ouo,ouu;
unclassified Height, $31,liMU,ulu. iron ore, with 5pLo,t0u,uijO, comes
next, closely pusnea by copper nun $>;;3,tju0,6ub to its cieuit. It me
grain shipments out ol Cnicago and tne lUiuoer snipmeuts lroni
Lake Huron be added, and again there be added tne value ot me
coal and mercuaudise shipments ltoui Lake iirie to Deuoit and
Lake Michigan ports, the importance ot iron ore in me list is not so
readily recognized, and it win be seen that wnat 1 nave said ol me
lakes and its relation 10 the iron industry applies quite as well 10
wneat, corn, oats, flour, and possibly cupper.

It is almost certain mat tne indirect eiiccis of lake transportation
are ot greater importance then tne direct. Mr. LJlancnam, in nis
argument ol Marcn, ls94, beloie iht commitiee ol tne Luiku Slates
Senaie on interstate commerce, made a signincant anu, as i beneve,
absolutely truihlui staitment in these woius: " 1 conitnu," nesaid,
" that alter rivers, lakes, oceaus ana economic lorces nave spent
their combintd natural ana national powers in aeteimiuiug lates
which are reasonable, sucu rales cannot be made excessive oy com-
bination." Mr. Blancuaro was delenuing ranroaa pools, a question
alive to-day and destined lo command caietui public cousiueiation
in the years to come. As a representative ol me railroad interests,
his plea may be tnat 01 an auvocate, yet me lact is be was entirely
correct. No railroad or combination 01 railroads can disassociate
llsell trom the traffic means we are considering, it, i3 a controlling
factor, and it Dulutn can ship ner flour irom that port lu Liverpool lor
14>a cents per nundred—a privilege sne enjoyed lor a Oriel time me
past summer—us etiect is instant upon every ranroau tnat nas
flour mills 10 protect or grain 10 naui to tnem. And then, loo, it is
not iron ore, flour and wneat mai alone monopolize me low rate.
The claso treignt annually carried over tne lakes between tne great
commercial centers, Cnicago, Milwaukee, Deiiou, Toieuo, L.eve-
land and Butlaio, and beyond in connection witn tne rail lines and
the Erie Canal, is an item concerning vvhicn, unloi tunateiy, no ac-
curate data are at hand, thanks to a law wnicn uoes not exact re-
ports of any consioeraole statistical value ; out me tact mat all
your trunk lines whose western terminus la rmflalu own ana oper-
ate their own boats, anu me lact beiore cued tnat
the unclassified freight in the Lake superior trade
amounts in value to over $3u,UlO,uuu per year, hint at
the enormous value ol the toial ciass business transacted in the
lake trade. None ut tne iruuk lines may ignore u and Us influence
is tar telt. If it became a traffic necessity lor me Lake Snore <5t

Michigan Central and tne New iork Central & Hudson itiver rail-
roads to approximate the lake and ran or lake anu canal rate on
any commodity Irom Chicago lo New York, besure theoiner trunk
lines will meet it, and give tueir tidewater terminals tne same rate,
not omitting ihe ditlereruials. As was ihe case mis summer, even
the north and soum lines, such as the Illinois Central, must, ot
necessity, take a hand, protecting ineir gult termini against tbe
competition thus lorceu on iiitiu. iNovv, wnile us eflects are of
lutle consequence, perhaps, in regard lo higher class Ircignt, mere
can be no question but ah tne O.ooo railroau stations easi ot me
Mississippi ana north ot the (Jnio River reap a aecioeu oenent in
the carrying cost ot the lower ciass ireight and commouuies; tor
when through rail rates are reduced between Cmcago anu Ne w \ ork,
for instance, because ot lake competition, mey are simultaneously
reduced between intermediate points because of tne long anu snort
haul clause ot tne interstate commerce act. ine etiect is wide-
spread, otten disastrous to ihe carrier, out at least y.eius mis com
fort—that me present uumistakaoie tendency toviaru concentra-
tion ot railroad ruieresls, or the enactment u> Lougress ol a law
permitting railroads to pool, is a menace ot acadtrmo ratner man
real interest. So long as our water mgnways are open, me raiiroaus
have a competition that cannot be overcome.
There is another reason wny mis competition is irresistible. In

the building ot boats anu meir macniuerv, me naval atcuuect and
marine engineer may hope reasonably to keep in auvance ut me



436 AMERICAN ENGINEER, CAR BUILDER
maintenance of way engineer, the master car-builder, and the
superintendent of motive power. Walking through the Globe ship-
yards one day with Mr. Parkhurst, he picked up a piece of coal the
size of a walnut and remarked: "you would hardly think that
little lump of coal will carry a ton of freight a mile, would you?
and jet that is what it will do on our better class cf boats." It is

true; tifty-five hundredths of an ounce of coal per ton-mile is the
record.
.Now, such results are not to be expected in the performance of a

locomotive ; at least they are not in sight. Such economies are
associated with triple and quadruple expansion engines, and it is

worthy of note that for the first time in the history of shipbuilding
in America we on the lakes are now building our freighters with
quadruple expansion engines. Then, too, our waterways are being
deepened, our boats being enlarged. Until last year they were less

than 4LU feet long. We are now building them 475 and 500 feet in
length over all.

J here is in a workshop at Cleveland an internal combustion engine
built lor the company with which 1 am associated. It weighs
about two tons, and is, if I mistake not, the first compound gas-
engine that successfully meets all requirements. Its cards show
an indicated horse-power of 114, and a thermal efficiency of 39.5.

Making no claim whatever to a technical mechanical training, I

am perhaps treading on dangerous ground, but this at least is

known—that, reduced to steel strains, we have an engine of 92
horse power ter ton. a record far surpassing that of the Turbinia,
an engine that exhausts at atmosphere and that may be built to
any power, if some or your own brightest marine engineers are not
in error. In any event, it is certain that the principal of a com-
pound gas or oil engine is uow thoroughly understood, and whether
the present device lulfills expectations or not, assuredly the time is

not far distant when important results will come from the untiring
efforts of mechanical engineers to transfer the source of power from
the boiler to the cylinder. I mention it because indicative of a possi-
ble revolution in mechanics that will work economies in the engine-
room of a vessel impossible to the locomotive, and thus increase
the already marked difference between the cost per ton mile by
water and that by rail.

_Clearly we have not yet sounded the possibilities of cheap trans-
portation by water, and with their discovery one may be justified
in believing that their application can nowhere be productive of
more beneficent results to mankind than on those waters to which
are annually consigned the products of the vast plains of the West,
the nation's food and the supply of her workers in iron.

Painting by Compressed Air.*

BY H. G. MAC MASTERS.

We presume that a paper on painting railway equipment with
compressed air, based on everyday practice, strictly adhering to
facts instead of citing what has been done or what can be done,
will best serve the purpose.
After a few trials witn the machine we felt perfectly satisfied

that it would spray paints, be they light or heavy , the only question
now being would they dry, look as weli, and, above all, wear as
well as paint applied with a brush I Uf the first two we have satis-

fied ourselves that, by changing formulas somewhat for some makes
of paints only, paint will dry, look as well, and, with some colors,

look even better«than brush work, and, aofor the wearing qualities,

we can only say that we have recently seen some work that has
been out nearly a year, and that it looks quite as well as brush work.
However, our faith is and has been so great ia the machine that

ever} freight car, whether box, stock, coal, fruit or refrigerator,
that we have painted since last November (excepting a lew that
were too far from air connections) have been done with it^ and we
are satisfied that with this method of painting we need have no
fear for the wearing qualities of paint.
We made a great many tests of different makes of paints, and

found the machine would spray any of them, there being no differ-

ence so far as the machine was concerned, but it was in the looks
and drying qualities that we found the difference, the common
faults being those of drying flat in spots, and skin or surface dry-
ing; but this was overcome in most cases by the addition of a cer-

tain per cent, of japan oil—what per tent, can best be determined
by a little experimenting, although we find one-tbird japan oil and
one third boiled linseed oil answers as a reducer in most cases.
Several paint concerns are now making special spraying paints

that are giving very good satisfaction, particularly on old wood-
work. Paint lor the spraying machine should be one that dries
from the bottom out, and not from the surface in.

We also made a test to determine the weights of all kinds of

paints best suited for the machine, ana have concluded that we
should use the same judgment with the machine that we would
were we going to apply the paint with the brush—for instance, if

you are gointr to prime a car, use paint of the same consistency as
you would if you were priming it with the brush, and so on with
succeeding coats. If you have an old car that you only wish to
give one coat, of course make it heavy.
After we got to painting freight cars in good shape, it was said

that it might do for common fi eight cars, but it would never do for
passenger cars. This may be true, so far as the body of the car is

concerned, but we have proven very conclusively that it is not so
with trucks.
The old method of doing trucks was to give them one coat of color

and one coat of varnish, no striping. We tried the spray on them
with flat or turpentine color, and then with a light varnish color,

and kept increasing the varnish until they looked so well that we

* From a paper read before the Car and Locomotive Painters' Associa-
tion.

concluded to discontinue the coat of varnish, and now only give tbem
one coat. We are not only doing this on an occasional truck, but
on every one, thereby saving 37)g cents on every pair of trucks over
the cost of application of this varnish color by brush, as well as the
cost of a coat of varnish. And still it is claimed by some it does not
pay.

It has been said that if you have only one car a day to paint it

does not pay to use the machine. We take it for granted, of course,
that the shops are conveniently piped for air. If you can fill your
machine, attach your hose, spray your car, put away the hose and
clean the machine, and you have accomplished in 30 or 40 minutes
what it would otherwise have taken two or three hours to do, it

surely would pay. This is done nearly every day.
Some time ago we had 12 baggage car letter cases sent to the

paint shop to be primed; we had a man prime one by hand, it tak
iog him 14 minutes; then we had him spray one, which took seven
minutes. It is needless to say the rest of them were sprayed, sav-
ing about 1 hour and 10 minutes. We thought that paid us.
The saving in brushes is an item well worth considering A well-

known railroad man made the remark some time ago that air
painting was a fad, and would soon die out. Well, if a saving of
$800 or §1,200 a year is a fad, it would be well for the railroads to
have more faddists.
We are at present building at Burnside shops 120 new 35-foot box

cars, which we are painting with the spray at a cost for labor, com-
plete, excepting lettering, of 57 3

i cents.
We painted one of Dfeese cars by hand at a cost for labor, except

inc lettering, of $1.63%, using 1)., pounds of paint more than on the
car sprayed.
Below is a table of comparative co-t of labor painting cars by

hand and with the spray, also one of passenger trucks :

COMPARATIVE COST OF LABOR, PAINTING ONE NEW 35-FOOT BOX CAR.

With the Brnsh.

T.me.

Sills. 1 coat 20 nvnu'es
Edge roof boards, 1

lcoat 40 "
Body, 3 coats I 7 hours
Putty 1 hour
Roof, 2 coats 30 m inutes
Truck;
Blacking off
irons, e:c ..

Total cost..

1 hour

Rale.

15 cents

sm

With the Spray.

lb. 21min.
1 hour

12 minutes

.0644 25
1.635-4 .

Rale.

15 cents

< on.

,0044

.57*4

Total saving §1.06, or 64 T
7 3

o per cent.

ONE SET OF PASSENGER TRUCKS.
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