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Zambesi River Bridge. railway of 3 ft. 6 ins. gauge. These two ritory or in British protectorates, reach-

The Cape-to-Cairo railway is the popu- lines of communication stretching out to- ing from north to south through the dark

lar designation usually given to a great ward each other, make in all about 3,065 continent.

transportation undertaking, rather than miles, leaving at present about 2,500 miles The grandest piece of engineering work

the actual name of any one transcontinent- yet to build. J'he magnitude of the under- on this road was the erection of the great

al lint A road is now in operation be- taking may be appreciated when it is re- steel arch across the deep gorge of the

STEEL ARCH OVER THE ZAMBESI RI\T;R ON THE CAPE-TO

tween Cairo, the capital of Egypt, and

Khartoum, the seat of government for the

Soudan Provinces. This line practically

follows the course of the Nile and is 1,335

miles long. The road from Cape Town,
at the extreme southern extremity of

Africa to the Broken Hills, a distance of

1,730 miles north, has been built, and is a

menibered that although more than half

the line has been built, there yet remains

a portion to be constructed, equal in length

to the full width of the United States.

The work is being steadily carried on, and

in time there will be unbroken rail com-

munication, probably over 5,500 miles in

extent, almost wholly within British ter-

CAIRO RAILWAY.

Zambesi river. This bridge is similar to

the one over the Niagara river, which

was described and illustrated in Railway

AND Locomotive Engineering for Decem-

ber, 1906. The Zambesi bridge is in the

form of a spandrel-braced arch standing

on two hinges at the abutments, and the

lower chord of the arch is a parabolic

204781
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curve. The bridge is situated about 700

yards below the famous Victoria Falls,

which is 1,631 miles from Cape Town.
The site of the bridge is believed to

have been the position occupied by

the falls in prehistoric times. This

structure is therefore not only interesting

from an engineering point of view, but

it thus indirectly points to a profoundly
interesting geological conjecture.

The top chord of the bridge is not a

perfectly horizontal line. At a tempera-

ture of 60° F. it has a camber of 9 ins.

and the height above the average water
level is 383 ft. The bridge itself is 15

feet deep at the centre, and the versed sine

or depth of the arch is 90 ft. The abut-

ments are about 277 ft. above the water

level and are built upon the solid rock of

the banks. The arch is 500 ft. span, and

there are 20 panels each 25 ft. wide. At
the ends of the arch there are connect-

ing spans made in the form of ordinary

lattice girders, the one at the north end
being 87"/^ ft. long, and the one at the

south, 62''$ ft. This makes the length of

the whole structure 650 ft. The width of

the bridge measured at the abutments is

S3 ft. 9 ins., centre to centre. At the top,

it measures 27 ft. 6 ins., while it is 30 ft.

wide at the parapet or cross girders, upon
which the bridge floor is carried. The
gauge of the railway being 3 ft. 6 ins.,

there is thus room for a second track when
it is required. The weight of the bridge is

1,650 long tons, or 1,848 tons of 2,000 lbs.

The design and specifications being fur-

nished by their engineers, Sir Douglas Fox
and Partners of Westminster, and .Sir

Charles Metcalfe, Bart. The design was
made by Mr. G. A. Hobson, one of the

partners in the Fox firm,

and is altogether a master-

piece of bridge engineering.

It has been stated that the

bridge was of the cantilever

type, but tfiis refers to its

mode of erection, as it was
built out from both sides at

the same time, as a canti-

lever bridge is built, and

without false works of any

kind. The cantilever prin-

ciple as used in the erection

of steel arch bridges was
referred to in our December,

1906, issue, and this method

was followed in the case of

the Zambesi river bridge.

While being erected, each

half arch was practically a

cantilever hinged at the

abutments, and it was not

until the final pieces were

put in position at the crown

of the arch that the bridge

became self sustaining.

The method of holding up the half

arches as they grew and increased in

weight day by day had been provided for

in the design, and was cleverly accom-

plished by Mr. A. C. Imbault, who was

ed ends saddles were held, each by a pair

of deep nuts. Steel cables having a tensile

strength of 100 tons per sq. in., and I in.

in diameter, were firmly held in the sad-

dles. These cables were carried inland

MAP OF THE VICTORIA FALLS SHOWING POSITION OF THE RAILWAY BRIDGE.

each. The cost of the bridge was about

£70,000 or equal to about $340,000 of our
money. The contract for this bridge was
given to. the Cleveland Bridge and Engi-

neering Company, Ltd., of Darlington,

England, by the Rhodeasia Railways, Ltd.

engineer in charge of the work for the

contractors. The upper end of the

vertical shore posts were provided

with long steel pins 7 ins. in diam-

eter. Around these pins U-shaped pieces

of iron were placed, and near their thread-

THE CAPE-TO-CAIRO RAILWAY AS IT IS TO-DAY.

to the anchorage.

P'ollowing one of these cables, we may
say that the shore end was drawn along

the bank some distance and the end was

passed down a sloping tunnel cut in the

rock about 30 ft. long. At the bottom of

this tunnel or shaft a horizontal tunnel

at right angles to the first, was driven

through the rock for about 30 ft. and at

the far end an inclined shaft, similar in

slope and direction to the first, lead up to

the surface. The entrance to the mclined

shafts and the right angles made by the

cross shaft were rounded out so that when
the cable was drawn down the first,

through the second and up the third shaft,

it did not encounter rough or projecting

angles of rock. The end of the cable hav-

ing been threaded through these rock-hewn

shafts, was fastened to the upper end of

the adjacent shore post of the bridge by a

U-shaped piece enclosing a 7-in. pin, sim-

ilar to the first connection. Our illus-

tration shows the method of anchoring,

but for the sake of clearness, only three

cables are represented.

A large number of these cables were

thus attached and passed through the rocky

shafts which formed the anchorage. The
plan of the anchorage may be said to have

resembled in shape the form of a staple

used to hold a stake pocket to the side

of a flat car, the free ends of the staple

corresponding to the sloping shafts, the

connecting shaft being perhaps 10 or 12

ft. below the surface of the rock. The
rock forming the banks of the Zambesi is

hard, heavy and dense and made an ex-

cellent anchor for the cables. On the sur-

face of the rock between the inclined



January, 1907. RAILWAY AND LOCOMOTIVE ENGINEERING

shafts about 400 tons of rails wore laid

to prevent any danger of the rock break-

ing out, and to make assurance doubly

sure. On each bank the pair of half

arches was thus literally sewed to the

shore as one might sew a two-hole but-

ton to a stiff piece of leather by passing

METHOD OF ANCHORING THE HALF-ARCHES,

the thread through, the return stitch being

made a short distance from where the

needle first entered.

The alignment or the raising or lower-

ing of the top chords of the bridge were

easily effected by tightening or loosening

the nuts on the saddle pieces in which the

cable ends were made fast. The large

number of cables which were used dis-

tributed the pull, each strand doing its

own share of work like the threads by

which the Liliputians bound the giant

Gulliver, and made him captive by their

united strength.

The pull on each set of cables holding a

half span of the bridge, just before the

arches were finally closed, has been esti-

mated at more than one million, six hun-

dred thousand pounds. To picture to

ourselves what such an enormous stress

would be like, if the bridge, resting on

its hinged supports at the abutments, had

been held in position by weights instead of

sustaining cables anchored in the rock, we

would find that it would have required

four monster locomotives, such as the

Erie railroad Mallet compounds, each

weighing 410,000 lbs, without their tend-

ers, and all four hung on a string to bal-

ance one half the bridge, just before what

may be called the keystone pieces, were

put in place.

The bridge, as we have said, was built

out from each side at the same time, and

stands on four hinge pins on the abut-

ments. Tlie transference of material across

the gorge so that both sides could be

built at the same time was effected by an

aerial telpher, the car being carried upon

a steel cable 870 ft. long, which was sus-

pended from towers, one on each bank,

The car and driving mechanism weighed

about 5 tons and was capable of carrying

a load of 10 tons. The car, operated by

electricity, making its way daily high in

air, backward and forward over the abyss

below, was nicknamed "Blondin" by the

workmen, after the famous tight rope per-

former, who a generation ago, walked

three times across the Niagara gorge on a

single wire rope. During the progress of

the work an enormous net, such as Blon-

din would have scorned to

-_ use, was spread out flat like

^=:.- a giant's hammock below

^, ^^ the workers on the bridge.

-«»S«.^*K,p, This was in fact a huge

;Scr. ' safety device and was for

the purpose of catching any

tools or small parts of

bridge material, or indeed

any human being unlucky

enough to fall from the lofty

structure, for certain it is

that the turbulent river be-

low would never have yield-

ed up body of man or bar of

steel, had either chanced to

drop from that dizzy height.

Fortunately, no one fell into

it, and though the net was placed there

to give the men confidence, many of them,

with the contrariety peculiar to human
nature, complained that it made them ner-

vous.

The Zambesi river, the fourth in point

of size in Africa and more than 1,000 miles

long, drains an area about equal to one-

fifth of the United States. There is on

this river, as we have said, near the

site of the railway bridge, the most

gigantic fissure, cleft between sheer walls

of basalt rock, more than 400 ft. deep. The
river is calm above the precipice and flows

down a gentle slope to the brink, the trees

on the rocky islands which hang on the

very edge are reflected in the smooth

water. Then, without tumult of rapids,

one might almost say, without warning, the

nwful plunge is made. Such is the Vic-

toria falls of the Zambesi. The discovery

of this, the largest and moit wonderf.il

waterfall in the world, was made by Dr.

Livingstone in 1851. Compared with Ni-

agara, this fall is more than half as wide

again and two and a half times as high.

The gulf between the vertical walls of

rock, which forms the crack in the earth's

surface into which the river tumbles, is

something more than a mile long and less

than 300 ft. wide. It is believed to have

been formed by some mighty earthquake

in the days when the earth was young.

In this narrow gorge the water foams and

lioils toward its outlet near the eastern

end. The whole of the mile-wide river

above the fall, becomes a turbulent stream

below, and running, one might almost say,

on its edge, surges out of the gulf through

a rocky channel about 325 ft. wide, on

its way to the Indian ocean.

An old description of this world wonder

tells of the clouds of spray which come up

from out the chasm. It speaks of the

great masses of watery vapor which mount

a thousand feet in air and drift off and

LUXURIANT VEGETATION EVERYWHERE SURROUNDS THE BRIDGE.

remarkable cataract. Fancy what is

practically a tranquil lake, more than

a mile wide, with one end smoothed

away, so that the whole volume of

water pours over a perpendicular ledge,

in two majestic sheets, and falls into a

break in copious showers which nourish a

luxurious vegetation for miles around. On
the opposite bank green trees grow whose

leaves are ever wet, and the ceaseless

drip forms tiny rills which in flowing

down the steep sides of the narrow gulf
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are caught up again by the uprush of vapor

and carried far on high.

The rocky islet looking like a garden

in mid-stream is now called Livingstone

island, and divides the Main fall to the

west from the Rainbow fall to the east.

This latter fall has been estimated as be-

ing 1,858 yards wide, and the Main fall

at 546 yards wide. At each end there is

a smaller fall cut off by islands. These

falls are c.illed respectively the Eastern

Cataract and the Cascade or Devil's Creek

fall. The Main fall is separated from the

Cascade by Buka island, which like Living-

stone island is covered with verdure. The
native tribes about the Zambesi called the

whole great fall by the poetical name of

the Mosi-oa-Tounya, or the Thunder-

sounding Smoke, on account of the masses

of vapor which continually ascend and on

account of the roar of the waters. It was

this same eiemenlal feeling of reverence

in the presence of the mighty forces of

Nature, common to the whole human race,

which caused the North American Indian

to look with awe upon the cataract at

Niagara as the abiding place of the spirit

of the thunder.

Block Signals for the B. & M.

A recent press from Concord, N. H.,

says : "General satisfaction is felt here

over the recent announcement of the Bos-

ton & Maine Railroad that it will equip

its line from this city to Boston with the

automatic block signal system. The work,

it is said, will involve an expenditure of

about $700,000. In addition to the line

from here to Boston, the new system will

British Notes and News.

By a. F. Sinclair,

electrification of swedish roads.

An interesting report has been issued on

the subject of utilizing the great

wealth of water power which

Sweden possesses for the opera-

tion of her railways and for

other purposes. The first object

of the inquiry was to assess the

cost of working the whole of the

railways in the country by water

power, but the calculations

showed that whereas operation

by steam power costs £374,000,

electric working would run up

to about £750,000 per annum,

rendering electric traction, even

from natural power, an impossi-

bility from an economic point of

view. That was the case if the

whole system was electrified,

but if only a portion of the lines,

those best adapted for the pur-

pose, were transformed, it ap-

peared that the project might be

made profitable, provided the

difference between the average

and the maximum power re-

quired, about 33,600 h. p., could

be disposed of for agricultural

or industrial purposes. This por-

tion extends to about 560 miles.

A larger project consists of a

scheme for the utilization of the

falls of the rivers in central

Sweden as a source of power for various

purposes, with the railways as possible cus-

tomers, along with towns, for power and

lighting purposes, while agricultural and

would, of course, depend on the outlet be-

ing sufficiently extensive. The scheme

would cost about £4,700,000, and would

carry an annual expenditure of about

THE STEEL ARCH PHOTOGRAPHED ON A LEN'EL WITH THE TOP CHORD.

include that between Boston and Portland

and between Boston and Fitchburg. The
system will be in working order within

the year."

industrial concerns, as well as private indi-

viduals, would be provided with light and

power cheaper than it is possible to pro-

duce them by other means. That scheme

VICTORIA FALLS FROM AN OLD WOOD CUT IN THE
"WORLD OF WONDERS."

£650,000, and by proper combination, with

the support of the railways profitably ac-

cessible, the project appears to have all the

elements of success.

GOOD EQUIPMENT MAKES FOR SAFETY.

Some months ago, while a passenger

train from London to Manchester was

passing through a tunnel at full speed, a

rail broke, the line spread, and all the

train, excepting the engine and tender,

was derailed, but no one was hurt. The

rails were 86 lbs. to the yard when laid,

but through wear had fallen to 76 lbs.

after between seven and eight years' use.

The most of the train was lit by gas, the

front and rear vehicles only by electricity.

The gas was extinguished by the acci-

dent, but, being turned on at the burners,

there was a great escape, which in an en-

closed space might have led to an ex-

plosion, but for precautions taken by an-

inspector who happened to be on the

train. The front vehicle electric light did

not go out, and was of the greatest use in

the indescribable confusion which ensued.

The train was coupled throughout with

heavy automatic couplings, except a slip-

brake vehicle at the rear end. The auto-

matic couplings held the train intact, ex-

cept the brake van, which broke away

and fouled the up line of rails. A freight

train entered the tunnel from the opposite

direction immediately after the accident,,

but was stopped by a fog signal hastily
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placed on the rail by the driver of the pas-

senger train. The freight engine stopped

just short of the brake van so that had

the other cars broken away and fouled

the up line there must have been a seri-

ous accident. The moral of this story ap-

pears to be that a flaw in a rail may

take seven years to show itself, and may

wait till old age brings weakness to ef-

fect its purpose. Also, the electric light

is more reliable, as well as being safer

than gas ; and automatic couplings, com-

bined with a substantial spring vestibule

between the cars, give a solidarity to the

train of the greatest value in keeping it

together when an accident occurs. The

train was going over 60 miles an hour

when the accident happened, and traveled

450 yards over the ties before being

brought to a standstill; yet the damage

consisted mostly of broken axle boxes,

and the railway chairs by which the rails

are attached to the ties. Beyond some

cases of severe shock, none of the sixty

passengers suffered seriously.

NUMBER OF BRITISH LOCOMOTIVES.

A return of the number of locomo-

tives and motors in use on the twenty-

four principal railways in the United

Kingdom—except Scotland—appeared re-

cently, and some of its salient features

may be worthy of notice. The total num-

ber of locomotives is 18,017, and of motors

of various kinds, 536. The Midland Rail-

way leads the way with 2,700 locomotives,

but it makes a poor showing with two

motors, both steam rail carriages. The

London & North Western Railway Com-
pany possesses 2,560 locomotives and three

motor carriages. The other railways pos-

sessing two thousand or over are the Great

Western, with 2,35s, and the North East-

ern, with 2,000 exactly. Of motors, the

London undergrounds—the Metropolitan

and the Metropolitan District—have 254

between them, but these are merely elec-

tric cars run in the trains in the usual

way. A curious point comes to light in

connection with the Great Central Rail-

way, which hires 109 locomotives from

the Railway Rolling Stock Trust, Ltd.

The return goes to show that while the

additions by the several companies to

their locomotive plants during the second

half of 1905 were but small, the number
of motors of various styles and forms of

power has been largely augmented. It is

to be observed also that the motor ve-

hicles are mostly in possession of the

small companies or the big railways doing

a large passenger carrying business.

STEAM vs. ELECTRICITY.

An interesting contribution to the dis-

cussion of this subject has been provided

by an official of the North Eastern Rail-

way of England. Lecturing before the

York Railway Institute, Mr. G. Beharrell

indicated the enormous growth of electric

traction by the statement that whereas in

1896 third-class passengers carried on the

railways of the United Kingdom exceeded

those carried on tramways by 126 mil-

lions, in 1904 the tramway passengers were

in the majority by 900 millions, and he

was of opinion that, although a part had

been at the expense of railways, the vast

majority was a new form of trafhc created

by the cheapness of electric traction. Go-

ing into the question from his own com-

pany's experience on their Newcastle-

Tynemouth branch, and that of the Lanca-

shire & Yorkshire Railway Company on

their Liverpool-Southport line, it appeared

that electric haulage had resulted in in-

creased receipts, power from a central

source instead of on each train, acceler-

nomically possible in Britain. But m the

case of short distance heavy freight traf-

fic experience of some American railway!

showed that when current could be ob-

tained cheaply the use of electric locomo-

tives was worth a trial.

The work of straightening the curves

and eliminating the grade on the three

miles of the right of way of the Big Four,

which was begun a year ago through the

south edge of Danville, and has cost

$500,000, is now about one-half done and

fully another year will be necessary to

finish the work and the expenditure of an-

other $500,000.—N. Y. Commercial.

THE R.\INBOW FALL LOOKING FROM LlMNCslONE ISLAXH.

ation of service, greater speed and that

independent of weight of train, a more

frequent service, less rolling stock, more

efficient lighting and heating, a cheap

form of power available at all stations,

and the absence of smoke, sparks and cin-

ders. On the other hand, he was of opin-

ion that the system was only economical

where a frequent service of trains was re-

quired, and for that reason the electrifica-

tion of main lines was not at present eco-

On Nov. II, a Seoul-Fusan train jumped

the track near Su-wun, and there was a

lively time in the third-clas car. Our

reporter graphically says that "all the

hats of Coreans were broken. Two of

them smoked with long pipes, so their

pipes stung the smokers' necks and nearly

were to be died. Some of their heads

were and some faces were wounded there-

fore there was plenty of blood in that

train."—Corea Daily News.
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Patent Office Department.

We have deemed it proper to comment

on the conduct of the Patent Office at

Washington from time to time, but as the

subject has assumed serious proportions

our comments this month take a place in

our editorial columns. We are pleased

to find that the evils which our inventors

labor under are finding other champions

besides Railway and Locomotive Engi-

WEIGHTED GAUGE COCK.

NEERiNG who are willing to join us in an

effort to better the Department.

Boilers and their attachments continue

to be a favorite theme for our inventors

to exercise their ingenuity upon, and the

selections we make this month are all

worthy of the consideration of those

engaged in locomotive construction.

GAUGE-COCK.

Mr. A. C. Calder, Richmond, Va., has

secured a patent for a combined gauge-

cock and safety-valve. No. 835,056. The
contrivance embraces a threaded body

adapted for inserting in a boiler head,

the body formed with a chamber with

longitudinal passages extending from the

chamber to opposite ends of the body, and

a discharge-nozzle extending from one

side of the chamber. There is also a

valve in the chamber adjusted to a valve

seat and having a stem extending out-

wardly through the body and a gravity

lever connected with the body and bearing

against the outer end of the valve stem.

OIL CUP.

Mr. J. R. Dean, Ran-

dolph, Mass., has pat-

ented an improved oil

cup or lubricator. The
device embraces a

combination with the

oil chamber provided

with a valve seat in

the oil passage, a

toothed rack outside of

the chamber, a shaft at-

tached to the valve

stem, a pinion in the

shaft and adapted to mesh with the teeth

of the rack, and a handle for operating

the pinion, the combination forming a

substantial and reliable lubricator.

THROTTLE VALVE.

A throttle valve has been patented by

Mr. C. C. Fawcett, New Albany, Ind.

The device comprises a valve casing hav-

OIL CUP.

ing cylinder sections at opposite ends

thereof, and having annular grooves in

the inner walls of the cylinder sections a

short distance from their outer ends,

and having ports at one end leading from

one of the annular grooves into the valve

casing, and having other ports at the

opposite end with similar grooves, and

a piston valve arranged within the valve

casing and forming spaced piston heads

arranged at distances apart to correspond

with the distance between the annular

grooves.

STUFFING BOX.

An improvement in stuffing boxes has

been patented by Mr. J. M. Juhler,

Spreckels, Cal. No. 834,984. As will be

seen in the accompanying illustration, the

combination takes the usual form of a

longitudinally movable rod, of a stuffing

box surrounding the rod and forming a

STUFFING BOX.

cylindrical casing with an open end, with

packing rings formed with concave sur-

faces and a gland adjustably secured to

the casing and formed with a concave

inner surface. The gland and cylindrical

casing are readily removable from the

cylinder head.

STEAM BOILER.

Mr. C. E. Chapman, Fort Edward, N.

Y., has patented a steam boiler. No.

835,400. The boiler consists of a shell

containing a series of connected water

tubes, including coils of arched fire box

tubes, spiral tubes for the body, and a

coil of crown header tubes. There are

connections between the tubes whereby

the water vapor or steam has first a

movement in opposite directions to the

direction of the products of combustion,

and then a return movement. The coils

comprise a forward series of three coils

each, and intermediate series consisting

of three groups of three coils each, and

a rear series of four groups of three

coils each, and a steam dome with a

number of tubes having connection with

a rear end header in the body.

JOURNAL BOX.

An improvement in journal boxes has

been patented by Mr. E. J. Trudeau,

Sheridan, Mont. No. 834,340. The device

consists of a journal box of the regula-

tion form furnished with a plurality of

intersecting diagonal bars or webs and

sheets of reticulated metal integrally con-

nected therewith. The bars or sheets

extend from each side wall downward-
ly and inwardly to the bottom be-

neath the journal, the object Leing to re-

JOURNAL BOX.

tain the packing of cotton waste from

slipping underneath or away from the

journals.

CAR BOLSTER.

A very substantial car bolster has been

patented by Messrs. Pflager, Westlake and

Howard, St. Louis, Mo., and assigned

tc the Double Body Bolster Co., St. Louis.

No. 835,552. The bolster comprises two
opposite parallel end members spaced a

suitable distance apart and connected to-

gether by two diagonally-arranged mem-
bers to bear at the top against the car

sills, the diagonal members intersecting

each other at the pivotal central portion

of the bolster and perforated thereat for

the king-bolt.

LOCOMOTIVE PILOT.

Mr. F. W. Renner, Kites, Pa., has se-

cured a patent for a pilot for locomotives.

The device as illustrated consists of straps

with arms hinged to the straps, a frame

carried by the arms. Slots are arranged

in the frame, and a resilient cover is car-

ried by the forward rail. Coiled springs

connect the frames, and chains form a

connection between the arms and the
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LOCOMOTIVE PILOT.

boiler of the locomotive for the purpose

of supporting the pilot. The device pos-

sesses the elements of strength and flexi-

bility.

LOCOMOTIVE LUBRICATOR.

A lubricator has been patented by Mr.

J. F. McCanna, Chicago, 111. No. 833,8891

It combines a reservoir with a plurality of

pumps supplied from the reservoir and
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having connections leading to the parts to

be lubricated, a cylinder and a reciprocat-

ing piston, a connection between the piston

and the pump plungers, a source of fluid

supply and a rotary valve for controlling

the supply of fluid to and exhaust from

the cylinder. There is also a pawl and

ratchet mechanism for imparting inter-

mittent rotary movement to the valve,

and a connection with the mechanism to

actuate the pawl and ratchet mechanism.

LOCOMOTIVE ASHPAN.

Mr. S. H. Lucas, New York, N. Y., has

patented a locomotive ashpan. No. 833,-

965. The ashpan is of the usual rectan-

gular form, with an open lower end and

stop-shoulders on its front and rear walls,

with bearing-plates secured upon the bot-

tom edges of the side walls of the ashpan.

There are transverse rocking-shafts jour-

naled between the bearing-plates and the

side walls of the ashpan, and shutter-

plates fixed on the rocking-shafts arranged

Simple 4-6-2 for the Central of

Georgia.

The Baldwin Locomotive Works have

recently built ten Pacific and fifteen Con-

solidation type locomotives for the Central

of Georgia Railway. The Pacific type,

or 4-6-2 locomotives, one of which we
illustrate, are designed for passenger ser-

vice, and have a tractive power of 28,000

lbs. As the weight on the driving wheels

is 113,660 lbs., the factor of adhesion is

4.06. These engines are well proportioned

throughout, and have ample boiler power

for the service required of them.

The cylinders, which are simple, are

20 X 28 ins., and are equipped with slide

valves, actuated by the Stephenson link

motion. The rocker shaft is placed im-

mediately in front of the leading pair of

driving-wheels, and is connected to the

link block by a transmission bar, which

spans the leading driving axle. The
frames are of cast steel, with double front

of I-section sleel and the crosshead is

of the two-guide-bar type. The piston

rod is secured in the crosshead by means

of collar and nut.

The boiler is of the straight top type

with sloping throat sheet and back head.

It measures 66 ins. at the smoke box end

and the barrel is supported by the guide

bearer sheets and two intermediate waist

sheets. The fire box is carried at each

end on buckle plates bolted to cross ties.

Both injectors are located on the right

side, and feed through a double check

valve placed on the top of the boiler at

the front end. In the matter of heating

surface the boiler is liberally supplied.

The tubes give 3,188 sq. ft. themselves,

as there are 280 of them each 19 ft. 5 ins.

long. The fire box gives 169'/$ sq. ft,

thus making a total of 3.357'A sq. ft of

heating surface in the boiler. This same

area would about be enclosed in a circle

65 ft 4 ins. in diameter. The grate area

is 46.8 sq. ft., and this gives a ratio of

F. F. Gaines, Supt. of Motive Power.

to overlap each other in closed position to

provide a floor or bottom for the ashpan,

the endmost plates being adapted to en-

gage the stop-shoulders on the front and

rear walls of the ashbox. A crank-arm

actuates the rockers and the bottom of the

ashpan can be readily opened or closed.

BOILER TUBE CLEANER.

Mr. E. Mettler, Indianapolis, Ind., has

invented a very ingenious boiler tube

cleaner and secured a patent thereon.

No. 836,267. The cleaner is furnished

with a rotatable head having radial slots,

each slot having opposed guiding sur-

faces, an arm arranged in each slot with

trunnions bearing on the guiding sur-

faces. Cutters are carried by each arm,

the head being divided into two separable

parts in a plane transverse to its axis

of rotation. The teeth of the cutters are

staggered and are readily removable.

PASSENGER 4-6-2 FOR THE CENTRAL OF GEORGIA RAILWAY.
Baldwin Locomotive Works, Builders.

rails and separate rear sections. The

rear truck is of the Rushton type, with

inside journals.

The driving wheels, all of which are

flanged, are 68 ins. in diameter, and are

spaced 71 ins. apart. The driving springs

are overhung and are equalized together

and also with the trailing truck by means

of a heavy equalizing bar with fulcrum

which is capable of a certain amount of

adjustment in the shop. The weight car-

ried by the six driving wheels is 113,660

lbs., that on the front truck is 37,300 lbs

and that on the rear truck is 36,900 lbs..

giving a total weight of engine of 187,860

lbs. ; with the tender the grand total

weight comes up to about 335,000 lbs. The
rigid wheel base is 11 ft 10 ins.; the

whole engine wheel base is 30 ft. 4^ ins.,

and when the tender is taken into account

the total wheel base of the whole machine

becomes 58 ft. syi ins. All the rods are

grate area to heating surface as i is to

7174.

The tender frame is built of 12 in. steel

channels The tank is U-shape, with a

water bottom and a sloping floor in the

fuel space. The water capacity of the

tank is 7,500 U. S. gallons and 12 tons

of coal is carried.

Some of the principal dimensions are

as follows

:

Boiler—Thickness of sheets, 11/16 in.; working
pressure, 200 lbs.; fuel, soft coal; starring,
radial.

Fireljox—Material, steel: length, 108H ins,;
width, 66 ins.; depth, front 68 J4 ins., back
S/H ins.; thickness of sheets, sides 5/16
ins^ back 5/16 ins., crown 5^ ins., tube 54 in.

Water Space—Front, 4 ins.; sides, 3H ins.; t>ack,

3J4 ins.

Tubes—Material, steel: wire gauge. No. 11;
diameter. 2^ ins.

Driving Wheels—Journals, main, 9x12 ins.,

others, 8^x12 ins.

Truck Wheels—Diameter, front, 33 ins.; Jour*
nals, 5^x10 ins.; diameter, back, 42 ins.;

journals. 7^x12 ins.

Tender^Wheels, diameter, 33 ins.; journals, 5J4
xio ins.

Service—Passenger.
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The Object Lesson of the Chair.

UV A. O. BROOKSIDE.

The General JManager's office chair

broke down the other day. That was on

the G. G. & \V. G. Railway, of which, you

will remember, our old friend Eli Gilder-

lluke is general master mechanic. The

G. M. was out when the catastrophe hap-

pened, but it occurred, took place and

eventuated all the same. Billy, the office

boy, broke it, and he came near unto the

sacking point, but was rescued by Harding

Steel, the general foreman, whom Eli did

not like.

The G. M.'s office chair machinery was

made as depicted. The rocking mech-

anism consisted of a casting with two lugs.

One is marked D, and this casting is se-

cured to an iron frame, which supports

the seat of the chair. In the sketch, /' is

the fulcrum about which the whole thing

rocks. E is the top of the screw by which

the chair is adjusted to the required

height. A spiral spring is in place be-

tween a seat on the casting D and a plate

at A, and A B is z carriage bolt, with a

nut B, like a valve handle, and by tighten-

ing up on B the spiral spring is com-

pressed. The hollow cylinder or thimble

C is a small but important casting and has

a little rib across its face, which articu-

lates ; that is to say, rocks on the casting

at the point H, leaving a space between,

marked C.

When the G. M. tilts back his chair he

rotates through a small angle about the

point F, and the end of the carriage bolt

A goes down, and bolt, spring, etc., rocks

on the rib H of the small but important

thimble G, while the nut B swings upward

in the process of rocking. So far so good,

and this is not an uncommon arrangement

for an office chair, as you know, only the

screw E ought to have been shown as

fitting into a revolving nut, but that has

really nothing to do with how Billy got

into trouble.

The morning of the eventful day

dawned bright and clear, and at 10.43

ill the forenoon the G. M. laid down
the record of death, disaster, foolish-

ness and crime, commonly called the

daily paper, and went out. Outside, Billy

was lying in wait for the smooth

visitor who knew the G. M. so well

he didn't have to send in his name or

state his business, was ready to hand such

an one a lemon. Billy saw the G. M. go

out of his private door. No one on the

G. G. & W. G. road pretends to know what
made Billy sneak past Joe Marks, the

chief clerk, and go into the G. M.'s room,

but in he went. After looking about for

a minute, the devil got into Billy, and he

sat down in the G. M.'s chair and began

rocking to and fro (about the point F,

of course) as the G. M. had done.

Billy had only rocked 247 times and was
poing back on the 248th stroke when bang
went the chair, and Billy sat there motion-

less, tilted back for keeps, and the nut

li, and the small but important thimble G,

with a piece of the carriage bolt, shot off

to the other end of the room, and almost

fell at the feet of Joe Marks, who at that

beastly moment swung open the door and

walked in. Joe picked up the nut B and

the small but important thimble G, and

said, "Now, you've done it, you little brat.'

Of course the spring and the carriage

bolt and everything loose had fallen to the

floor, and the chair had a permanent set

to the rear, and Billy said he "hadn't done

nothink," etc.. etc.. and Joe Marks said

he had etc., etc., etc., when in walked the

G. M. and Eli, and there was a tableau.

\V!;en the G. M. heard all about it he

said Billy must stay outside fprever and

ever or leave the road, and Eli looked at

the fractured bolt and said it was due to

unfair usage and the owner was not re-

sponsible because the weight of that very

bad boy, tilted back so excessively—at that

angle, you know, why, no chair in the

world would stand it. Billy was distinct-

ly told that he must forever keep outside

or take the consequences. Billy volun-

ROCKING MECHANISM OF THE G.M'S
OFFICE CHAIR, G. G. & W. G. RY.

teered to go away several miles, but that

was disregarded. Just then Eli remem-

bered that Harding Steel had come down
from the shop that very morning to see

him on most important business, and was

even now in his, Eli's, office, at the end

of the corridor. Billy was sent for Hard-

ing Steel to come and measure the car-

riage bolt, and to be prepared to soak the

small but important thimble G. in the lye

vat, and take the nut B to the shop to

have the imprisoned end of the bolt ex-

tracted, and general repairs made. Eli

said it would not be necessary for the

chair to go to the shop. The G. M. thus

received consolation in the inverse ratio

as I is to .0026.

When Harding Steel came he looked at

things and said, "The chair might have

required some oil." The G. M. and Eli

looked displeased at the reference to some-

thing not used much on the G. G. & W. G.,

but the G. M. said the chair had worked

all right for heaven knows how long with

him, oil cr no oil, and that Billy must be

forcibly kept outside if necessary, and

iorever. Eli said no bolt made by man's

hands would stand a mischievous boy sit-

ting upon the back of the chair at that

angle and violently rocking backward and

forward at that rate, it was worse than a

vibrating machine. "That's just what it

is," said Harding Steel, "that is, without

oil applied to the rib H of the small but

important thimble G." Harding Steel did

not mention these letters, but that is in

substance what he said.

The G. M., who had pulled up the hard

straight-backed, rush-bottomed visitor's

chair and was sitting miserably on it,

while his own swing-motion, swiveling,

high-speed 4-4-2 chair was out of busi-

ness, invited Harding Steel to speak fur-

ther, and expound unto him the law and

the prophets. Thus abjured, the general

foreman said he only wanted to point out

that on looking at the chair mechanism he

saw that though the bolt, spring, nut, etc.,

had originally rocked about the rib on the

small thimble, but never having been oiled

and having become rusty through neglect

(Eli thought the word "neglect" ill-timed

and tactless), but Harding Steel went on,

that the parts having become very rusty,

the rib had fitted securely into the groove

and the thimble and casting had practically

become solid and that repeated movements

of the bolt, free at one end and tight at

the other, had acted like a vibrating ma-

chine and in time had broken the bolt,

just like staybolts in a boiler, and that

Billy .had only by the merest accident

happened to be on the chair when the

inevitable breakdown had occurred.

Somebody remarked that Billy's future

would be one long unbroken stay out-

side. Harding Steele, however, advised

that Billy be instructed after this to keep

the chair in working order.

So it happened that Billy, who had been

excluded from the room forever, was no •

most emphatically instructed, on pain of

instant dismissal, to enter the room once a

week, before the G. M. arrived, oil can in

hand, and to proceed with due decorum

and care, and with two steps forward and

one step back, to approach the G. M.'s chair

and oil and duly and reverently rock the

chair on its sacred bearings, seeing, the

while, that the rib H, on the small but

important thimble G, was perfectly lubri-

cated and worked freely. And it was

done as ordered.

Moral : Do not double cross the office

boy more than is necessary, nor banish him

forever, for you may have to give him the

royal entry and present him with the free-

dom of the room, in order that you may
have comfort and that the rib H may
rock freely, as designed, in the groove

which has thereto been made and provid-

ed. It is also well to look carefully after

staybolts, for they may break from much

the same kind of vibration, and it is wise

to inspect them constantly and repair them

even as Harding Steel repaired the chair.
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General Correspondence.
Smoke Box and Hot Box Troubles.

Editor

:

There seems to be a great many puz-

zling questions these latter days con-

fronting the newly promoted locomotive

engineer,' in fact, not only the newly pro-

moted, but some of the engineers of the

older school. The most annoying propo-

sition they are called upon to surmount is

getting an engine into terminal with her

train with the petticoat, or diaphragm,

down. In fact, if this kind of thing is

properly handled, it is not really a serious

drawback. For example, if the petticoat

pipe falls down and fouls the exhaust tip,

the smoke box door can be opened and

the trap door of the netting removed and

pipe taken out. This, in the opinion of

many engineers, is considered a difficult

thing to do, on account of the smoke and

hot gases from the fire box. They imag-

ine that it is necessary to have to get

into the smoke box in order to remove

the split keys from the netting trap door

bolts. This, however, is not necessary

with the average locomotive, as one can

stand on the pilot sheet, and with cold

chisel and a hammer can draw the keys

from the bolts by inserting the chisel

in the loop of the key and striking it

gently it readily comes out. This, fol-

lowed up until all keys are removed, the

trap door of netting can be taken out and

the rake can be used to haul the petti-

coat from over the exhaust, taken out

entirely and placed on the rear of tank.

This done, the netting trap can be re-

placed, the smoke box door closed, and

you are ready to proceed. From practical

experience I have noted that in nine cases

out of ten, the engine will bring the

train into terminal without much trouble

for steam.

The all-round live engineer can over-

come a trouble of this kind in about 25

or 30 minutes. This, of course, speaks

exceedingly well of his ability as a loco-

motive engineer. It is quite the contrary

when we find an engineer out on the road

with the petticoat pipe down, and just

because it is, and the engine has failed

from this trouble, he also fails. This

argues wonderfully against his qualifica-

tions. Every locomotive engineer should

have a certain pride about him and should

endeavor to be second to none.

To illustrate my point, I will direct

your attention to a case of "dropped"

petticoat pipe with an engineer the other

day. The engine suddenly began to

steam badly and the pressure fell back

from 200 to 80 lbs., and when he shut off

the smoke and blaze came out around
the fire box door. In an instant he real-

ized what he was "up against" (using a

common expression). The shut off hap-

pened to be for a water tank. He im-

mediately opened the smoke box door

and found one of the petticoat hangers

broken, and the pipe leaning so that the

exhaust was turned to one side of the

stack base, thus the exhaust steam un-

able to get out of the stack destroyed the

vacuum, putting the engine out of com-

mission. He removed the keys above

referred to, and netting, trap door, took

befell him. Some day this engineer will

reap an ample reward, for he has done

many excellent things to get his engine

and train into a terminal even though

adversity had overtaken him. He is a

good man to pattern after ; watch him

closely, and "go thou and do likewise."

What can I say that could be done in

case the diaphragm, or the diaphragm

slide, or plate, falls down and "smothers"

the engine? Well, this is not a very se-

rious failure, from my viewpoint. Open

A FAULTLESS MEETING ON THE DUSTLESS ROAD.

the coal hammer and got up on the smoke

box and broke off the other two hanger

bolts and the pipe fell down, got the rake

and pulled it out, placed it on the back

of the tender, replacing the netting trap

door, closed the smoke box tightly and

was on his way (with the fast freight) in

exactly 35 minutes.

I will add that this engine took her

train into terminal, 100 miles, about on

time, and e.xperienced no trouble for

steam. Of course, the engineer under-

stood his business, and was perfectly will-

ing to act promptly when the accident

the smoke box door, get the pinch bar,

or anything that will answer the purpose

of a pry, insert it under the diaphragm,

or plate, pry it up and shove it into one

of the flues. When you have the dia-

phragm as high as wanted, then allow the

other end of the bar to rest on the flange

of the smoke box door, or block it up

on a steam pipe, close your smoke box

and you are ready to proceed. I can ad-

visedly assure you that you will not ex-

perience much trouble for steam, and you

can take all of the train with the engine

in this condition. If you are careful in
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getting the bar properly inserted and

blocked to hold the plate in its place, as

near as you can judge it, you may rest

satisfied that you will get to destination

without further annoyance.

I will now say a word about what con-

tributes largely to hot driver journals,

crank pins, and broken rod brasses. I

have found that many of these items

have been developed from improperly set-

ting driver box wedges and keying both

side rod and butt-end main rod brasses.

There is an educational institution that

I have in mind that teach its pupils to

set driver bo.x wedges while the engine is

standing on the "top" quarter, and in this

position that rod brasses can be set to the

best advantage is also taught. From
practical experience, however, we have

learned that setting wedges and keying

brasses according to the teaching referred

to is inimical to the best working condi-

tion of the locomotive. You shall have

my views upon this subject, the result of

experiment, and practically so.

Now, when a locomotive is working

under, say, a full head of steam, about the

time the crank pins come to about the

eighth, after pasing the back center, the

steam port will begin to open and con-

tinue to do so until the full quarter is

reached ; the rod brasses are then exerting

driver journals, and in many cases hot or

broken rod brasses. The reason for the

pins and journals being larger at one

point than another is due to the closing

of steam ports while engine is passing

center ; then the push and pull on bear-

ings are relieved, thereby permitting said

FIG. I.—GRAPHIC PRESSURE DIAGRAM.

parts to become the larger. This much
for the wrong way. My opinion of the

right way:

The engine should be placed on the

center, and if the driver brake is applied

to wheel on the wedge side of the box, set

the brake and allow it to remain so while

the wedges are being adjusted; the brake

will hold the box and journal against the

shoe and in this way you will get all the

slack, which will be in favor of the

care of by this treatment as that men-
tionecf in the preceding paragraph. A 10-

inch wrench is large enough to set up
wedges with, and it is not so liable to

stick the driver box as when a larger one
is used. Jas. Spellen,

Road Foreman of Engines,

B., R. & P. Ry.

DuBois, Pa.

Shields on Locomotives.

Editor:

The subject of shielding locomotives in

order to reduce atmospheric resistance,

which is very considerable at high speeds,

has been touched on briefly from time to

time in the columns of railway engineer-

ing magazines and there have appeared

a few illustrations of certain locomotives

on European railways that have been

partially equipped with these shields. The
increased efficiency that such shields

would give to our modern express loco-

motives can be ascertained correctly only

by experiment, yet a fair approximation

to correct results can be obtained theoreti-

cally by making use of a few well-known

principles in mechanics.

In the treatment to follow it is as-

sumed that the shielding is to be applied

only to fast passenger locomotives run-

FIG. 2.—LOCOMOTIVE PROTECTED WITH WIND DEFLECTING SHIELDS.

their greatest pull on the crank pins and

driver journals. This 'pull" has a tend-

ency to wear the cranks and journals out

of round, and if we calliper the cranks

and journals of locomotives after they

have been in service for any length of time,

we shall find that the smaller part of

them is about where the engine is pass-

ing the quarter, and the larger parts will

be where the centers are passed. Then
if we should place the engine on the "top"

quarter and adjust the driver wedges and

key the rod brasses, we are doing this

setting and keying on the small part of

the aforesaid bearings, and when the large

part of bearings come round, the driver

box brasses and the side and main rod

brasses are going to grip the parts where
they are the largest, and the result is hot

wedges. The adjustment can then be

made to a nicety. Rod brasses should be

keyed in this position of the engine also,

as the keying is done on the large parts

of bearings, and if the lubrication is am-

ple the engine should give no trouble by

heating. The binder braces should be

first tightened, then the wedges, and last-

ly the rod brasses should be tightened. If

this course is pursued, a locomotive can

be kept in a pretty smooth condition.

If the driver brake is on opposite side

from wedges, or if there is no driver

brake, place the engine on the center, set

up wedges as far as they can be set with

lo-inch wrench, then pull them down until

fairly loose, and finally set up to where in

your judgment slack is sufficiently re-

moved. Engine will be as easily taken

ning at an average .speed of 60 miles per

hour, and only the principal exposed

parts of the locomotive will be taken into

consideration. No attention is paid to

eddy currents and it is furthermore as-

sumed that the locomotive is running in

a perfect calm in order that there will be

no increase or decrease in pressure above

or below that which is caused by the

speed of the locomotive. The following

dimensions are taken as a basis for the

calculations

:

Area of cab front, 30 square feet; area

of boiler front, 28 square feet ; area of

saddle front, 5 square feet ; area of valve

front ends, S square feet ; area of cylinder

front ends, 7 square feet ; total, 75 square

feet.

It has been found experimentally that
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« wind blowing at the rate of 60 miles per

hour exerts a pressure of 18 lbs. per

square foot of a flat surface perpendicular

tc the direction of the wind. If this

surface is turned so that the wind strikes

it at an angle, there is a resulting normal

pressure less than 18 lbs. to the square

foot. This pressure varies according to

the angle at which the surface is inclined.

The same principle applies to a locomo-

tive, except in this case, under the above

assumptions, the plane of tlie exposed

parts is moving aganst atmospheric re-

sistance. Thus, if a locomotive is run-

ning at the rate of 60 miles an hour, and

the aggregate amount of exposed surface

is 75 square feet and the resistance is

18 lbs. to the square foot, the amount of

v/ork that must be done to overcome tlic

resistance is 75 X 18 X S280 = 7,128,000

foot-pounds. By dividing this number by

3J,ooo the result, 216 H. P., is obtained.

In other words, the engines of the loco-

motive must develop 216 H. P. to over-

come the atmospheric resistance when
the locomotive is running at the rate of

60 miles per hour.

4SS lbs. is obtained, which acts perpendic- an angle of 20", in which case the normal

ularly to the front of the boiler. The pressure is 11 lbs. to the square foot

other component, oa, of the original force Taking the area of this shield as 120

exerts no pressure on the boiler, hence square feet and proceeding in the same

the amount of resistance to the boiler way as in the case of the cone on the

front is 455 lbs

the boiler front without the shield is

equal to the product of its total area

in square feet and the pressure in pounds

per square foot, or, 504 lbs. Since the total

pressure is only 455 lbs. when the shield

CALEDONIAN i-6o, ONE OF THE 903 CLASS.

The total pressure on boiler front, the reduction of pressure on

the cab front is found to be 90 lbs. This

is equivalent to a saving of 14.4 h. p.

If the valve ends, cylinder ends, sad-

dle front and pilot are shielded by in-

clined surfaces sloping at an average

angle of 30°, the saving would be between

6 and 8 h. p. Thus, a total theoretical

saving of between 28 and 30 h. p. i»

effected by shielding the principal exposed

parts of an express locomotive when it

is running at the rate of 60 miles an

hour. The actual pressures on the cab

shield and boiler shield are less than 11

lbs. and 16 lbs., respectively, but these

figures were used in the calculations in

order to give an allowance for error due

to theory and that the results might not

be exaggerated.

Nashznlle, Teiin. E. C. Landis.

CALEDONIA 46-0, ONE OF THE 918 CLASS.

If the exposed parts, above mentioned,

are protected by suitable shielding, a gen-

eral idea of which is given in the illus-

tration, Fig. I, the resistance will be

reduced. A cone is placed in front of

the boiler which slopes at an angle of 37°.

Taking the diameter of the boiler to be

ft., the exposed area of the cone will

be 47.5 square feet, but since this surface

makes an angle of 37° with the direction

of the resistance, the normal pressure will

be reduced. This pressure is found, by

formula, to be 16 lbs. to the square foot.

which gives a total normal pressure of

760 lbs. for the entire surface. The re-

sulting normal pressure of 455 lbs. on the

front end of the boiler is obtained graph-

ically as follows, and is shown on the

diagram. Fig. 2.

Let the angle a be 37° and the arrow
line represent the total normal pressure of

760 lbs. Produce this line to b, making
ob, 760 units in length. From b, draw
be, parallel to xx', and by measuring oc

with the same unit of length used in

laying off ob, a total effective pressure of

ir used, there is a re-duction of 50 lbs.,

taking it in round numbers. Hence the

saving in horse power by shielding the

front end of the boiler is

Caledonians.

Editor:

I have pleasure in sending you photo-

graphs and memo of dimensions of tht

three different classes of engines we have

turned out from our St. Rollox shops in

CALEDONIAN 4-6-0. ONE OF THE 90S CLASS.

so X 5280

= 8.

33000

The shield for the cab front slopes at

1906. One of the "903" class has been

named "Cardean" after the estate of one
of our directors, and one of the "908"

class the "Sir James King," out of compli-
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"903"

Cylinders 20 x 26 ins.

Coupled wheels 6 ft. 6 ins.

Grate area 26 sq. ft.

Boiler pressure 200 lbs.

Weight of engine 73 tons

Weight of tender 57 tons

Tender, fuel capacity 6 tons

Tender, water capacity. 5.000 gals.

ENGINE and'

Length over buffers 65 ft. 6 ins.

Total weight 130 tons

•'918"

ig X 26 ins.

5 ft.

26 sq. ft.

175 lbs.

60 tons 8 cwt.

38 tons

4,'/2 tons

3,570 gals.

TENDER.

57 ft. 6 ins.

98 tons 8 cwt.

"908"

19 X 26 ins.

5 ft. 9 ins.

21 sq. ft.

180 lbs.

64 tons

38 tons

4}^ tons

3,570 gals.

58 ft. 1 1 ins.

102 tons

ment to our chairman. The last of the

latter class has just been completed now.

Below is a list of dimensions.

John F. McIntosh,

Glasgow. Locomoitve SupL

thing to the proposed railroad museum,

that is all it is fit for. It certainly is not

fit to move the traffic of an up-to-date

railway. D. W. McDonald,

S. & L. Railway.

Cape Breton.

Air Sanders All Right.

Editor

:

In your November issue of Railway

AND Locomotive Engineering, a fellow

tells all he don't know about "Air Sand-

ers." He satisfies himself and tries to

convince others that they are only a fad,

and gives some of his reasons for con-

demning them. He can't keep moisture

from working in through unions. Think

of an engineer who can't make a union

kep out rain water. He claims that noz-

zles wear out in a very shott while. If

he would cool down and consider that

only air passes through the nozzles, and

that it takes an awful lot of air to wear

out nozzles or anything else, he certainly

would not use such silly arguments to

decry one of the best and most useful'

locomotive appliances.

His arguments about adjusting flow of

sand are just about as good as the first,

and only show that he should use a great

deal more common sense and judgment.

To my way of thinking, the air sander

is indispensable on our heavy engines, and

any practical engineer would just as soon

part with a wheel as he would with his

sander. We use them on our road and

except in case of accident, never have to

renew any part from the time engine

leaves shop till she goes back. They do

occasionally collect a little wet sand at

the end of the pipe, but an engineer can

knock this out without loosening all the

joints and start them leaking.

After our engines were equipped with

air Sanders, one of our old men, who had
used hand sanders for twenty years, was
asked how he liked the new sander. His

answer was, "If any railroad man will get

to heaven that Leach feller will," and I

guess his invention helps engineers to live

happier and do better work. The man
who wants an Armstrong sander should

have an Armstrong brake, for there are

joints on the others and they might start

to leak on him. Perhaps you might throw
in an old boiler pump, too; then take him
and his whole outfit and send the whole

Old "L" Puffer in China.

Editor

:

Your magazine Railway and Locomo-

tive Engineering is very welcome every

month, and keeps me in touch with mod-

ern locomotive practice and design.

FORMER "L" PUFFER, IN CHINA.

Enclosed find a photograph of one of

the old "L," New York elevated loco-

motives, which is one of eight used on

this railroad out here, on the Canton-

Fat Shan Branch.

Although the photograph is not very

plain, perhaps you can make use of it in

your valuable magazine, and I am sure

it would be very interesting to the old

"L" engineers.

The camera was "snapped" by the

Chinese fireman, the Chinese engineer is

seen in the cab window, the Chinese No.

I man, or shop foreman, in front of air

pump.

The man with hands on hips is the

master carpenter, one of the two white

men employed on the road. The one in

front of the pilot is myself in uniform.

If the photo is too dim for use, or

should you want another, I shall be

pleased to get another one for you, but it

will take some time, as Canton is a long

way from New York.

R. E. Olmstead,

Chief Machinists' Mate,

U. S. S. "Callao."

Canton, China.

Joy and Walschaerts' Gears.

Editor

:

Though recognizing the necessity of a

radical change in the valve gear of a

modern locomotive, I cannot but regret

the general adoption of the invention of

Walschaerts.

It is undoubtedly a fine motion as far

as it goes, but if adopted at all generally

I think American practice will have lost

one of its strongest points
—

"simplicity."

There are other outside gearings that

have given splendid results and the one

that I wish especially to mention, the

Joy valve gear, would, I think, be ad-

mirably fitted for American practice.

It is the invention of the late David

Joy, and to quote from a well-known loco-

motive treatise, "of all radial gears this

has been most extensively applied to loco-

motives, and is probably the best radial

gear known so far. It comprises few

parts and gives, theoretically at least, a

fjultless distribution," though, "the rise

and fall of the axle . . . affects the

distribution to some extent.

"It is simple in construction and main-

tenance, the dead weight of the whole is

less, and it is generally more correct in

working, as, if the centre lines of the

various levers, etc., are properly set out

a valve part diagram is given in which

the lead and cut-off are exactly equal for

both ends of the cylinders, and they re-

main so for all grades of expansion to

mid-gear.

"The valve opens more rapidly than

when actuated by link motions, the cut-off

being prompt and the release of the ex-

haust quick, while it moves slowly dur-

ing the expanding and exhausting periods.

These qualities are very desirable for a

locomotive slide-valve, when obtained

without any undue lead, compression or

too early exhaust.

"The cut-off is not limited by the throw

01 the eccentrics, etc., but the reversing

depends upon the angle to which the

quadrant block guides are inclined, so

that it would be only necessary to allow

these to be carried over past the point

usual for a full gear cut-off of, say, 75

per cent, to obtain a cut-off of 80 or 90

per cent ; thus, the starting power of the

engine can be greatly increased, and the

trouble sometimes necessary of revers-

ing to get it into a more favorable posi-

tion dispensed with."

When all these points are taken into

consideration this gear would seem to

have been especially invented for the

heavy modern locomotive, and should a

trial be made of it, this gear would surely

meet with success.

Richard E. Pennoyer.

Berkeley, Cal.

The first really practical sewing machine

was invented by Elias Howe, of Cam-
bridge, Mass., in 1841.—Journal of Educa-

tion.
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Bad Steamer With Good Front End.

Editor:

In the November issue of your valu-

able paper, under the heading "Traveling

Engineers and Front Ends," I read in

that same article some of the causes for

engines not steaming, and the trouble not

found to be in the front. I w/as some time

ago assigned to a 4-6-0 20 x 26 in. en-

gine, 200 lbs. pressure and having to fur-

nish 80 lbs. pressure to run the dynamo

on the train and expected to do a "rag-

time" when late.

On first taking this engine. 1 found that

she steamed very poorly. I found tlmi

the engine would fill up in the front end

of the fire box and clinker her fire badly.

They were not using any arches at the

time and she would pull all of her fire

up against the flue sheet, cutting off near-

ly all of her draft. The supposition was

that the draft sheet, or diaphragm, was

too low, and I supposed that she had too

much draft through her bottom flues.

The draft sheet was raised, but this

seemed to only make the case worse.

Everything else was examined in her

front end and found all right. The trou-

ble was this : after the fire was knocked

out of this engine, I went down under

her while over the pit to examine the

grates. While there I found that the

right hand over-flow pipe went down just

underneath the frame and was bent up

close to the grates and about on a line

to make it level with the slope of the

fire box, and it kept a spray of steam all

over the front section of the grate, and

especially when the injector was primed,

against her grates, practically killing her

fire in the front section. I had this pipe

moved and put down in the bottom of

the pan, and the engine never gave any

more trouble for tlie want of steam, and

burning a rather poor class of coal. I

Hospital Car on the Erie.

Part of the rolling equipment of the Erie

Railroad is an hospital car. It is 60 ft

long over end sills and is 8 ft. 11 J4 'iw.

wide. The car has platforms at both ends,

similar to those used on the observation

HOSPITAL CAR ON THE ERIE RAILROAD.

have noticed on a great many engines

on some lines that there seems to be very

little attention paid to where they put

these over-flow pipes, but they should be

placed in the pan, but as low down as

they can get them so there would not be

any trouble with them afTecting the fire

because they are needed in the ash pan

for the benefit of the fire cleaners and

OPERATING ROOM, ERIE IRiSlll.VL t AK.

and there seemed to be a considerable

amount of leakage from the checks and

valves, and when the engine was working

she would suck this drainage right up

keeping the pan from being burned up

and warped when the grates are shaken

along the line of road.

Savannah, Ga. M. H. Gray.

ends of ordinary passenger cars. The step

covers can be put down and gates closed

when it is desired to prevent curious and

not helpful individuals from gaining access

to the interior.

The ear is mounted on two six-wheel

trucks, which make it ride as smoothly as

a Pullman. Underneath the car equipment

boxes have been placed, with doors open-

ing outward, for the storage of apparatus

which it is not necessary to carrj- in the

interior compartments. The inside finish

is of a composite board made for the

purpose, without beading, molding, carv-

ing or other projections which might serve

as places for the collection of dust or

dirt, or where infectious matter might

lodge. White enamel paint is used as a

finish, and the floor is covered with white

rubber tiling.

The car is divided into two compart-

ments. One of them, 43 ft 3 '"S. in

length, is known as the ward. It contains

eleven brass beds, or what may more

properly be described as hospital cots.

The other compartment is 15 ft. 9 i"s.

long and is the operating room. This

contains the surgeon's lockers, operating

table and accessories, such as would be

found in any good emergency hospital.

The compartments are separated from

one another by a partition in which there

are two sliding doors with ground glass

windows. These doors are designed so as

to give maximum opening when it is nec-

essary to bring a patient from the ward to

the operating table. This compartment is

provided with two sliding doors, 48 ins.

wide, through which patients can be car-
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ried. Suitable steps, usually carried uuder

the car, can be placed in front of the slid-

ing doors when it is necessary to use

them.

Ample light is provided in the ward by

twenty-eight windows, of which there are

fourteen on each side. All of these are

provided with ground glass. There are

also six side windows opening into the

operating room and two large windows in

each of the side doors. In addition to

these windows there is a large ground

glass window over the operating table in

the roof of the car. All these windows

are provided with roller curtains made of

white rubber. This material is also used

for the curtains enclosing the cots. The

rubber curtaining is easily cleaned and in-

sures freedom from infection.

The car is also well equipped with

acetylene lamps, of which there are four

4-fiame lamps in the ward ; two 4-flame

lamps in the operating room ; one i-flame

which is in general use on the Erie pas-

senger equipment, and ample provision

has been made for keeping the car warm
in the severest winter weather. The beds

in the ward are furnished complete with

springs, hair mattresses, rubber sheets,

linen and blankets and are very similar to

the regular hospital bed, the dimensions

being such as will best suit the length and

width of the car. The operating room

has two lockers in which are stored the

supplies required by the surgeons in such

work as they may be called upon to do,

and the entire equipment is modern in

every way. Medical supplies of the latest

make are used, and should it be necessary

to call the car into sudden requisition,

there is nothing lacking to insure the

highest efficiency in the work of saving

human life or relieving suffering.

Mf. Edward B. Leigh, president of the

Chicago Railway Equipment Company,

HOSPITAL WARD ON ERIE CAR.

lamp in the operating room, over the

wash basin, and one i-flame lamp in the

toilet room. There is also a portable lamp

which can be used by the surgeons if it

becomes necessary to perform any

operation requiring the use of artificial

light.

The car is equipped with a gravity water

system, supplying the wash stand in the

operating room, the sterilizer, the wash

stand in the ward and also the lavatory.

The system is arranged to furnish either

hot or cold water, as may be required, and

provision has been made in the operating

room so that the flow of water can be

regulated from a valve operated by

treadle, thereby avoiding the necessity for

handling any of the water equipment.

This is the method employed in all mod-
em hospital arrangements.

Both the operating room and the ward

have the Gold direct system of steam heat.

has published an essay on the control of

railway trains in emergency as well as in

ordinary service. Mr. Leigh has had an

extensive experience with braking appli-

ances, and the work before us shows how

he has mastered the subject. The history

of the improvements in the control of

trains from the time when an engine

brake, supplemented by two brakemen

stationed on the train ready to set up

brakes on receiving a signal, is traced, and

the law requiring the equipment of freight

cars with acceptable air brakes is pointed

out. The difference between passenger

and freight service is lucidly treated, espe-

cially the conditions that cause more slack

in the brake rigging of freight equipment,

soihe of which are not apparent to the

ordinary observer, notably the deflection

of the brake beam. The Report of the

Committee on Brake Beams at the Master

Car Builders' Association is embodied in

the wiiik and is accompanied with illus-

traticms that enhance the value of the

book.

Wrong Statements vs. Accuracy.

About thirty years ago Angus Sinclair

read a statement in a popular magazine

to the effect that the first railroad in

America to have cars pulled by a loco-

motive was part of the New York Central

Railroad, that the name of the locomotive

was the "John Bull," an engine with an

upright boiler later known as the Grass-

hopper class. Mr. Sinclair had seldom

seen so many mistakes made in such a

short article, and having been a student

of railroad history, he determined to write

a History of the Development of the

Locomotive Engine. He has been work-

ing on the history ever since, and it is

now on the press and will be out in a

month or two. The mistakes in the ar-

ticle referred to were that the Mohawk &
Hudson Railroad, which was the road re-

ferred to, was opened by the "De Witt

Clinton" and not the "John Bull," which

latter was the first engine that belonged

to the Pennsylvania Railroad, and which

ran on the Camden & Amboy portion of

that road. Neither the "De Witt Clin-

ton" nor the "John Bull" had upright

boilers. The engine that was later known
as one of the "Grasshopper class" was the

first kind of engine used on the Balti-

more & Ohio Railroad. Thus it appears

iliat the article writen long ago was wrong

in nearly every particular, and the writer

of that day was closer to the facts in point

of time than we are at the present time.

T his shows the importance of verifying

statements. Accuracy will be one of the

characteristics of the book on the "De-

\elopment of the Locomotive."

The book treats of the locomotive as it

has gradually grow from Hedley's "Puff-

ing Billy" and Cooper's "Tom Thumb" to

ilie magnificent engines that are pulling

our passenger and freight trains to-day.

The process of evolution is carefully de-

scribed with many personal sketches of

the men whose inventions and work have

contributed to the perfecting of the loco-

motive.

When Andrew Carnegie was engaged

writing the life of James Watt he read

parts of Mr. Sinclair's book and made a

note to his book which said, "The 'Devel-

o|)raent of the Locomotive" promises to

become the standard." It has the same

?ize and type of page as the Master Me-

chanics' Association reports, contains about

700 pages and 300 excellent engravings

that graphically tell the history of the lo-

comotive from the time of Stephenson and

Cooper and Winans, Baldwin and Norris

up to the work of Vauclain and Pitkin.

This book is well under way at the pres-

ent time and the author expects to have

it out some time in February. Orders

will now be received. The price is

$5.00.
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Steel Rails.

"Steel Rails" was the subject under dis-

cussion at the meeting of the New York

Railroad Qub last month, and Mr. Robert

Job presented a lengthy paper illustrated

with stereopticon views showing sections

of the heads of rails magnified fifty di-

ameters. Mr. Job claimed tliat the com-

:position of the rails is better to-day than

formerly, yet it is a well-known fact that

the old rails gave generally excellent

service, this being due largely to the

thorough working of the steel down to a

low finishing temperature. The increased

weight also, from 60 or 65 lbs. to the

present day standard of 90 or 100 lbs. per

yard, has upset the ratio between the vari-

ous components of the area of the rail;

that is, head, web and flange. The head

is far thicker and of much greater mass

than formerly, while the other parts have

increased but little in thickness, or even

'have, in some cases, decreased. As a re-

sult the flange gets to the lowest tempera-

ture at which it can be rolled long before

the head reaches the same temperature,

to that if the flange be fine grained and

tough, the crystals of steel in the head

may be very rough, since they grow in

size from the time that the pressure upon

them in the rolls cease until the steel at

that point has fallen below a dull red

heat. This condition adds to the brittle-

ness of the rail and accelerates its rapid

wear. Mr. Job recommended the rear-

rangement of the proportions of the rail

or a change in the treatment of the steel,

either during the rolling or subsequently.

Mr. T. H. Johnson, consulting engineer,

presented an interesting, report of the ex-

periments that had been carried on for a

number of years on the Pennsylvania

Railroad, and agreed with Mr. Job in the

essential feature that the only way to

secure a uniformity of fine-grained texture

throughout the section of the rails was
by a proper regulation of the heat treat-

ment during the rolling. It may be noted

that there are two critical temperatures in

the rolling, the higher temperature 1830°

F., above which the shape may be trans-

formed without affecting the texture, and
the lower, a little over 900° F. The
nearer the finishing temperature ap-

proaches the lower limit, the finer will

be the grain of the metal.

Mr. C. H. Ewing, of the Philadelphia

& Reading, also spoke and apologized for

the manufacturers as having exceptional

demands made upon them in keeping

pace with the orders.

Mr. L. R. Pomeroy, of the General

Electric Company, described an annealing

method whereby rails were reheated to a

light cherry red and cooled as quickly as

possible by means of submerged jets

playing in the rail, thereby producing a

combination which increased the elastic

limit about 25 per cent.

Prof. P. H. Dudley contributed to the

debate, as also did Mr. W. L. Derr, both

.submitting the account of very interesting

experiments.

Fourteen new applications for member-

ship in the New York Club were made.

The annual report showed a membership

01 1,364, with a cash balance of $15,880.44.

The election of officers was declared as

follows: President, H. H. Vreeland; first

vice-president, John F. Deems ; second

vice-president, W. G. Besler; third vice-

president, H. S. Hayward; treasurer, R.

M. Dixon; executive member (for three

years), Frank Hedley; member finance

committee (for three years), Otis H.

Cutler.

Cassier's Magazine has been sold by

the estate of the late Louis Gassier to

Mr. Henry Harrison Suplee, for many

years the technical editor of the Engi-

neering Magazine, and Mr. James Van

Vorst Colwell, recently works manager

for the C. W. Hunt Company, and the

publication will be continued as hereto-

some time ago that he had been bothered

that way once or twice when it made

things downrightly awkward. The table at

his station was a long one with a good

deal of spring to it, and so it had to be

kept high in the centre, and the result

was that when an engine started to come

off it, the table came down hard on the

race track at the end toward which the

engine was moving and when the locking

mechanism became loose, as it is likely

to in time, the track on the table and on

the ground did not coincide at the critical

moment and the result was that the lead-

ing engine truck wheel sought the ties.

When this happened the wheel invari-

ably settled down in the space between

the ties and just took that much longer

to get it on again. As this was liable to

happen any time with the kind of table he

had, even after everybody had been

warned, the foreman put in three extra

ties between the regular ones, where they

carried the track to the turntable. The

RESULT OF A MISPLACED SWITCH.

fore by the Gassier Magazine Company
at No. 3 West Twenty-ninth street, New
York. The editorial conduct of the mag-

azine will be in the hands of Mr. Suplee,

who brings to this work a wide experi-

ence both in the practice of mechanical

engineering and of technical journalism,

while the business department will be

directed by Mr. Colwell. The first issue

of the magazine under the new manage-

ment is the January, 1907, number.

Extra Ties Helped.

It is against rules and good practice and

common sense to get an engine off the

track at the turn table, but it some times

happens even on the best regulated rail-

wavs. A locomotive foreman told us

rails close to the turntable therefore

rested on a solid floor made of about

four or five ties, with no spaces between

them. When next an engine truck wheel

got off, it got on again without much
trouble as it had no soft earth or sand

to sink into, there being no space between

the ties. Of course the real way to avoid

trouble at a turntable is to keep on the

track, but that is not always done, though

theoretically it should be, and when it

did happen at this station the foreman

said he found the extra ties came in

handy. The strange part of it was that

as soon as means had been provided for

making the re-railing process easy, not

even a hand car got off the track. That is

pretty much like the way carrWng an

umbrella keeps off the rain.
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Our European Edition.

Entering the year 1907, Railway and
Locomotive Engineering greets its old

friends with best wishes for the future.

At this time it is especially pleasing to

announce that in response to a steadily

increasing demand for our paper in Great

Britain and on the Continent we have

been compelled to prepare a special edi-

tion which is shipped to the other side

at the earliest moment after our paper

comes off the press and before the last of

our large American edition can be fully

distributed. The field of engineering is

world wide, and if we are able to carry

some useful information or help to bring

to the knowledge of those in distant lands,

some of the good things our own manu-
facturers give us in this country we will

consider that our European Edition has

effectively served its purpose.

The Risk of the Trade.

If the suggestion outlined in President

Roosevelt's message to Congress, which

was promulgated in the early part of De-

cember, should be followed by legislation

embodying his views, it would constitute

a step of probably more far reaching im-

portance to railway men in this country

than any which has hitherto been even

seriously considered. Last year a law

dealing with the "fellow servant rule" was

passed. As far as railway corporations

were concerned this took from them the

right to use as a defence the fact that an

mjured employee, claiming damages, had

not previously and formally protested

against the employment of the man who
was responsible for the accident—a thing

which under modern conditions it was

practically impossible to do.

Speaking of what he considers right-

fully to be the employers' liability, the

President says : "Among the excellent

laws which the Congress passed at the

last session was an employers' liability

law. It was a marked step in advance

tc get the recognition of employers' lia-

bility on the statute books, but the law

did not go far enough. In spite of all

precautions exercised by employers, there

are unavoidable accidents, and even

deaths, involved in nearly every line of

business connected with the mechanic arts.

This inevitable sacrifice of life may be

reduced to a minimum, but it cannot be

completely eliminated. It is a great social

injustice to compel the employee, or

rather the family of the killed or disabled

victim, to bear the entire burden of such

an inevitable sacrifice. In other words,

society shirks its duty by laying the whole

cost on the victim, whereas the injury

comes from what may be called the legiti-

mate risks of the trade. Compensation

for accidents or deaths due in any line of

industry to the actual conditions under

which that industry is carried on, should

be paid by that portion of the community
for the benefit of which the industry is

caried on—that is, by those who profit

by the industry. If the entire trade risk

is placed upon the employer he will

promptly and properly add it to the legiti-

mate cost of production and assess it pro-

portionately upon the consumers of his

commodity. It is therefore clear to my
mind that the law should place this entire

'risk of a trade' upon the employer.

Neither the Federal law, nor, so far as I

am informed, the State laws dealing with

the question of employers' liability are

sufficiently thorough-going. The Federal

law should, of course, include employees

in navy yards, arsenals, and the like."

The doctrine here set forth amounts to

this : that a person employed on any rail-

way engaged in interstate commerce,

for that is what this kind of Federal

legislation would apply to, would receive

compensation for personal injuries, or his

legal heirs would receive compensation

for his death, from the railway, if the em-
ployee has been injured or killed while in

the service of the company. This com-
pensation would have to be given without

the necessity of the injured party proving

that the company had been negligent. The
fact that he was injured or killed would

practically constitute the necessary proof.

In order to meet the inevitable increase in

the cost of operation which the payment of

such claims would entail, the railways

might be compelled to charge the traveling

public or the shipper of goods, a higher

rate than they now charge. This is con-

templated in the President's message.

The state of affairs here outlined has

been tried and is successfully working to-

day in Great Britain. Under what is

known over there as the Workmen's
Compensation Act, passed in 1897, when
a workman is killed, no matter in what
way, his heirs-at-law are paid the equiva-

lent of three years' earnings, reckoned at

his rate of pay. When injured, he re-

ceive half pay during the period of dis-

ability. The only restriction to this is in

c?se of his serious and wilful misconduct.

This is construed so as to practically

make the suicide of an employee the only

bar to a claim for compensation.

In tliis way the general result is that

the amount paid on accident claims to

employees becomes part of the cost of

operation, and the community at large

bears the burden, which in this country

is now carried by the victim or his fam-

ily alone. This produces a powerful in-

centive safeguarding operation, by the em-
ployer, and he also looks well to it that

those whom he employs are very careful

also, in the way they work.

When speaking in the House of

Commons on the workmen's compen-
sation bill, Mr. Herbert Asquith, then

Home Secretary, put the whole case con-

cisely, and stated the position of the gov-

ernment by saying, "the blood of the

workmen should be part of the cost of

production." President Roosevelt to-day

uses language as easily understood as that

of Mr. Asquith, when he says in effect

that the "law should place the entire risk

of the trade on the employer." Such a

measure, if enacted into law, would prac-

tically cause the employer to become the

insurer of the lives and limbs of his

workmen a;id he would collect the pre-

miums on this insurance from his cus-

tomers.

It must be remembered that in passing

such a law as the workman's compensa-

tion act, the British parliament has not

to take into account the effect of a writ-

ten constituion. There is only the remote

chance of the King's veto, and this has

not been applied to any measure for over

a hundred years where the will of the

people has been clearly manifest. In the

United States the constitutionality of any

similar act passed by Congress would
probably be challenged, because the con-

stitution provides that property, in this

case money, may not be taken "without

due process of law," and it is probable

that the United States Supreme Court

would hold that such an act did take

away some part at least of the railway

company's property, if it compelled the

payment of death or injury claims to em-

ployees without their having to prove in
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court the negligence or the failure in

duty of the company.

The President has, however, set men

thinking on the question as to who should

bear the "risk of the trade." and it is

possible that a way may be found which

will lay the burden where lie thinks it

should be laid without doiiij; violence to

the constitution. In addition to abro-

gating the fellow servant rule, last year's

legislation modified the contributory

negligence rule, and the present suggested

view of the employers' liability has in it

a still further amplification of the same

idea, and underlying it, or rather follow-

ing it as a natural result, safe operation

will become even more than it is now,

economical operation, and this is a worthy

object to be striven for. Employer,

workman and the country at large would

be benefited in proportion to the effort

made to secure that method of operation,

by which accidents of all kinds will be

few and far between and injury and

death will be reduced to the very lowest

minimum.

So-Called Train Protection.

The Interstate Commerce Commission

Bulletin No. 20, giving details of acci-

dents for the months of April, May and

June, 1906, is the latest one issued. In

the second quarter of last year there were

a total of 933 persons killed and 16,004

injured. These train accidents caused

the death of 194 persons and the injury

of 3.031- There were in the quarter end-

ing June last as many as 1,588 collisions,

all of which goes to show that the death

roll of American railroads is still out-

rageously high. Of the collisions, 340

were rear, 170 butting, those caused by

trains separating 168, and miscellaneous

910. The last item, the largest of the

lot, is indefinite, but the figures show that

there were just twice as many rear col-

lisions as there were butting.

The fact that many roads have double

tracks may account for the lesser num-

ber of butting collisions, but the danger

from rear collisions is alarmingly great.

It is, in fact, so serious that there is an

urgent call for some adequate means of

rear end protection. The flagman has

long ago proved himself unworthy of

being reckoned as a reliable form of train

protection. The time interval between

trains has been weighed in the balance

and has been found wanting and the

block system is on trial as used in

America to-day, but just here arises the

pertinent question what is meant by the

"block system?"

A boy promenading the streets was

shouting "Hot meat pies !" and delivering

pies to everybody willing to put up 10

cents. One customer turned to the boy

and accused him of misrepresentation.

"These pies are not hot and there's no

meat in them," protested the customer.

"You're a cheat and a liar!"

"Not so fast," answered the boy. "I do

not say that the pies are hot or that

they contain meat. 'Hot meat pies' is the

name of this pastry and has nothing to i]i>

with its condition or contents. 'Mot meat

pies.'
"

Tliis incident is directly applicable to a

practice prevailing among railroad com-

panies of denominating certain arrange-

ments or rules for train operation as a

"block system." Since the recent accident

on the Southern Railway, which was

made conspicuous by the death of Presi-

dent Spencer, the true meaning of the ex-

pression "block system" becomes ap-

parent, and the misuse of the words

stands out clearly enough. It is this loose

way of talking which has a tendency to

lead the public to believe that railroad

collisions are inevitable, and that even

the "block system" fails to keep trains

from coming together with disastrous re-

sults. A little investigation of the so-

called "block systems" will show that

some of them have a close resemblance

to the hot meat pies, but right here the

humorous parallel stops abruptly, for mis-

understandings on railroads generally

means loss of life.

There are several kinds of legitimate

block systems that aim to keep railway

trains apart. When railroad operating

was first begun the companies depended

on the vigilance of the engineers and

conductors to get their trains through

safely, and these men perforraed the duty

wonderfully well. But it came to pass that

when trains became numerous and fast,

mechanical aids were considered neces-

sary to protect trains which were standing

still, and fixed signals were established

at stations for the protection of trains

halting at these stopping points. The sta-

tion protection signals were worked up

to an elaborate extent and accidents at

stations were very largely prevented, but

it sometimes happened that trains stop-

ped between stations, and other trains

would run into them in spite of the

protection supposed to be offered by a

flagman sent out from the delayed train.

While the evolution of the system for

protecting trains was going on, a verv

plausible but elusive plan was brouglu

into operation, that of putting a tine

limit between trains, or prohibiting one

train from passing a given point until

the train which preceded it had beeii

gone a specified time. It happened occa-

sionally that the time margin for safety

was ample, but if the preceding train had

got stalled between stations a rear-en 1

collision would occur.

That led to the introduction of the

block system, by which a railroad was

divided into blocks A. B, C, D, etc., and

arrangements were made to prohibit two

trains from being in the same block at the

same time. There are several ways of

regulating the operation of the block sys-

tem, the best known means being what

is called manual controlled, the other the

automatic electric control, and there is

also the stafT system. With the first

named system, men arc stationed at the

towers separating the blocks. Their duty

is to keep informed on the movements of

trains and by an electrically operated sys-

tem of interlocking, the towerman at, B

cannot let a train into block C until his

signal levers are unlocked by the tower-

man at C, and this man cannot unlock

B's levers until all trains arc out of the

block C, and the line perfectly clear. When
properly worked out this is an absolute

block system.

The automatic block system has an

electric equipment and track circuit by

which the signals are kept at danger be-

hind a train when it is in the block. Under

the train staff system the staff is really a

key by which the signal lever locks can be

turned and the possession of the staff

gives the absolute right of way to the

train having the staff.

The manual controlled block system is

in operation on at least one American

line and on the leading railways in

Europe, and collisions between trains are

almost unknown. The automatic electric

system is used on many American rail-

roads, and works well where the train-

men are properly instructed to obey the

signals.

The system in use on the Southern

Railway and on many other roads is

known as the telegraph block system.

Under it the telegraph operators at sta-

tions perform the duties something like

those executed by the towermen of the

manual controlled system, but they have

many other duties to perform, besides

watching trains, and it very often happens

that failure to report trains in the block

occurs. There is no system of locking sig-

nals or any mechanism requiring the joint

action of two men before signals can be

set at "all clear," and failures of memory

sometimes lead to accidents. The system

is used because it is cheap, it has no com-

plete guar?ntee of safety, and is no block

system at all.

Unless a block system is absolute it is

worse than nothing, for it takes away

the sense of responsibility from the en-

gineer. The protection of stalled trains

by flagmen is notorious for being neg-

lected, as any one can testify who has

been a passenger in a train stopped be-

tween stations.

American railroad trains could be oper-

ated as safely as those on European rail-

ways are if the same precautions were

taken to prevent accidents. -\n absolute

block system is essential, but the men

operating the system must be trained to

obey the rules absolutely. Most of our

accidents are caused by those responsible

for the movements of trains being permit-

ter to habitually take dangerous chances.

Day after day they run past signals to
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save time and are often commended for

getting their trains through on time, in-

stead of being punished for violating im-

portant rules.

If railroad officials were sincerely anx-

ious to absolutely do away with even tht

possibility of accidents, an automatic stop

apparatus could be installed in connec-

tion with every danger signal, as they

are on the e.xpress tracks of the New York

subway, and no engineer would dare to or

could run past such a danger signal. Intro-

ducing a system of that kind would cost

a little money and at times it would cause

a few minutes delay, but it would effec-

tually prevent collisions, such as the one

by which the death of the president of the

Southern was caused. Every such acci-

dent hastens the day when the compulsory

use of the most approved form of absolute

block signalling will become the law of

the land, and those roads which now have

block systems worthy of the name should

strenuously enforce the discipline neces-

sary to make train protection in this coun-

try something more than a by-word and a

lie.

Needs of the Patent Office.

American inventors are not only the

n^ost numerous of any nation in the

world, but they are the most ingenious.

In the atmosphere of American liberty

there is encouragement for every honest

effort in a laudable direction. Labor sav-

ing devices spring with mercurial swift-

ness into every channel of human endeav-

.or. The rewards are very irregular and not

in any sense in a ratio to the effort made

hy the inventor or the result accomplished.

The invention may be of much real value

to the community, but the crystallization

of the appreciation of its use into con-

crete reward depends on other contingen-

cies over which the inventor can have no

control. The promoter must needs fol-

low the inventor, just as the publisher

follows the author, and the publisher is

said by authors always to have the best

of it.

Be this as it may, there is one real evil

imder which .\merican inventors have

long suffered and which time, that is said

to have healing on its wings, only seems

c aggravate. We refer to the delay

which occurs in the United States Patent

Office. At the present writing there are

nearly twenty-five thousand applications

awaiting action on the part of the office.

There are an equal number of inventors

all waiting, in many instances nearly a

year, before an examination as to the

patentability of their work can be begun.

A report of the conditions of the Patent

Office recently published establishes the

fact that during the last seven years the

applications for patents have increased

seventy per cent, while the examining

corps have increased only twelve per cent.

There is a double vision in this report

showing the examiners must be working

very hard now or they mu$t have had a

leisurely occupation prior to 1899. 'Ihe

latter is more likely the case, and wc

have no hesitation in stating that if the

office were run on the same general prin-

ciples as any well managed business es-

tablishment, much more work could be

got out of the examiners. Work at the

present time is said to amount to four ex-

aminations of claims a week. We are

not alone in our opinion that this is not

much for the money. In any event there

is no good reason why the system of

absurd and unreasonable delays should

continue.

The inventors are not asking any fa-

vors. They pay well for the poor ser-

vice they get. In the last seventy years

the Patent Office has made a profit of

over six millions of dollars. The present

year will show a profit of over three hun-

dred thousand dollars after paying all

expenses Why could not the force be

increased? There is money enough to

pay for one hundred and fifty more men

to be added to the three hundred already

employed. There is only one reasonable

answer to this. It does not come within

the scope or interest of any particular sec-

tion of the country, and the inventors

liaving no cohesion cannot maintain any

lobbyist" to promote their interests, and,

at usual, what is everybody's business is

nobody's business, and the matter drags

on its weary way.

In our Patent Office Department in

the pages of R.'Mlway and Locomotive

I'^NGiNEERiNG we have complained again

and again. We are pleased to give voice

tij the voiceless who are enduring real

injuries. We know something of what

American ingenuity has done in perfect-

ing the mechanical appliances used on

railways, and we are not without hope

that our voice has not been altogether

like a voice crying in the wilderness. In-

deed we are much pleased to observe that

a Patent Law Association, of which ]\Ir.

A. V. Cushman is secretary, has been

established in Washington, having for its

object the betterment of the Patent Office

service. It becomes the inventors and

manufacturers of America to sustain and

uphold this association. In their interests

it has been begun and in their interests

we hope it will be carried on until Con-

grees shall see fit to apply some of the

funds which come from the hands of our

inventors and not only reorganize the

Patent Office system but erect a Patent

Office building which shall be worthy of

.American Inventive Genius.

Leakage of Slide Valves.

Quite an interesting experiment was re-

cently made on the direct leakage of steam

through slide valves by Mr. J. V. Stan-

ford, assistant professor in the mechanical

engineering department of the university

of Pennsylvania. To understand the sig-

nificance of the experiment it must be

remembered that if the exhaust steam

from an engine is condensed and the

weight ascertained, there is usually a con-

siderable difference between this weight

and tliat got from an analysis of the in-

dicator card. This difference which exists

between the actual and the computed

weights, is called the "missing quan-

tity," and cylinder condensation is gen-

erally regarded as responsible for the

whole amount. The result of Prof. Stan-

ford's experiment goes to show that direct

slide valve leakage should be charged up

with part of the "missing quantity."

The engine experimented with was a

6x9-in. Sturvetant blower engine with D-

slide valve 5 ins. wide, 4H 'ns. long, over-

lapping the ports '4 in. on either side.

The engine was run at about 3/5 cut-

off. With the setting as given, the mini-

mum width of bridge covered was ^ in.

so that, as the experimenter tells us, the

exhaust port was everywhere protected

from direct leakage by contact between

the valve and seat at least H in. in width.

The valve was of the balanced type. Any

leakage past the packing rings to the ex-

haust cavity formed part of the missing

quantity, as it passed out with the exhaust

steam without showing on the indicator

card.

In testing this engine two runs were

made under normal load. The average

results showed 5.13 h- P- and that the

engine used about 91 -2 lbs. of steam per

indicated h. p. per hour. The next test

was two runs with the balance plate re-

moved and the 3/16 hole in the top of the

valve plugged with wood. The runs with

the valve unbalanced showed a steam con-

sumption of 60.5 lbs. of steam per indi-

cated h. p. per hour, or 30.7 lbs. less, due

to the greater leakage with the valve

balanced. In the first test steam leaked

past the balance strips and under the

valve into the exhaust cavity; in the sec-

ond test the leakage was under the valve

only.

The next test was made to determine

the actual amount of this leakage under

the valve, and to do this the steam ports

m the cylinder were plugged with wood.

One cylinder head was removed and the

stuffing box opened so as to relieve any

pressure in the cylinder due to steam get-

ting past the wooden plugs. The eccen-

tric was loosened on the shaft and bolted

to a large wooden pulley placed beside it.

This pulley was driven by a belt from a

I h. p. electric motor and the eccentric

w-as therefore turned at the same speed

as in the previous tests. By this means

the eccentric revolved while the shaft of

the engine was stationary and the piston

and crosshead were also motionless. The

valve traveled back and forward in the

steam chest as usual, but moved over

•plugged steam ports, with the exhaust
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cavity open as before. When steam was

turned on, the steam chest filled and exert-

ed its pressure on the valve and the (inly

steam which got out of the chest and was

taken account of was that due to valve

leakage, this steam leaking through went

to the condenser and was subsequently

weighed as water.

By this means, normal conditions sur-

srounded the valve movement and it is

fair to assume that any leakasc which oc-

curred now was equal to that which ex-

isted when the engine was running in

regular service. The first of these tests

with the engme standing still and valve

moving was with the balance plate on.

There was a leakage amounting to 43.9

per cent of the total steam consumption

as determined by the first tests, and when

the balance plate was taken off and the

hole in the top of the valve plugged the

leakage under the valve was 13.9 per cent

of the steam consumption.

In order to ascertain why there was

so much leakage when the valve was

balanced, tests were run with the balance

plate off, and with varying steam pressures

in the steam chest. It was found that the

leakage under the valves decreased rapid-

ly as the pressure increased. In other

words the tighter the valve was held to

its seat the less steam leaked through and

this showed that the balanced valve seated

more or less imperfectly. It is frankly

admitted that the engine had been stand-

ing idle for some time and that the valve

and seat were not in perfect order, but

their condition was not unusually bad.

When tested for leaks in the regular way
with the valve covering the ports and the

throttle open, only a trifling leakage was

apparent, and Prof. Stanford is therefore

of opinion that the standing test for valve

leakage is a very poor index of what may
take place when the valve is running.

In order to determine what the balanc-

ing of the valve amounted to, the electric

motor which ran the wooden pulley at-

tached to the eccentric was calibrated for

efficiency and it was found that the power

used to move the valve with the balance

plate on the 0.25 h. p. and that it prac-

tically remained constant for varying

steam pressures in the chest. With the

valve unbalanced, the power required to

drive the valve increased as the pressure

on it was increased and that 0.38 h. p.

was used in running the unbalanced

valve under the normal pressure previous-

ly used. In conclusion Prof. Stanford

says : "While the saving shown here is

light, the value of the balance plate for

much larger valves is unquestioned, and

no doubt results in a net saving when the

parts are in perfect working condition,

but it would seem that in a small engine

receiving the ordinary care, its presence

may become detrimental in the course of

time, owing to its tendency to increase the

leakage due to poor contact between the

valve and seat."

Time Table Advertising.

About a year ago the New York Cen-

tral Railroad sold the "Four Track

News," which had been published by the

passenger department. An impression had

arisen that advertising business given to

the magazine was not always voluntary,

so the officers of the road sensibly decided

that it was the better policy to avoid any

appearance of evil.

The example seems to have been in-

fectious, for a press dispatch from Pitts-

burg says : Beginning with the January,

1907, issue, the Pennsylvania Railroad

will eliminate all advertising from its

time tables and guides. This is said to

bt due to a desire to cut off all appear-

ance of improper profit to employes.

It is said that men in high places on

the road have pocketed about $100,000 a

year from the time table advertising.

Agents are said to have abused this au-

thority by calling upon firms doing ex-

tensive business with the railroad and

practically demanding the placing of ad-

vertisements at high rates. The adver-

tisements first appeared in the time tables

about twelve years ago, and were in-

tended to make the time tables pay for

themselves. The privilege was given to

several officials, who made a handsome
profit.

ence of sunlight appears to be essential

to its growth or at least to its color, as

the protococcus is green when found in

darkened fissures of rock or in places

where the full radiance of the sun cannot

penetrate. At any rate the Indians liv-

ing in British Columbia need have no

apprehension from the appearance of "red

snow" on the Rockies.

Red Snow.
A few weeks ago an item appeared in

the Montreal Witness headed "Fall of

Red Snow." The item read as follows

;

"The Canadian Pacific Railway agent at

Glacier, B. C, in the Rockies, has writ-

ten to the head offices saying that recent-

ly several heavy falls of red snow have

occurred in that district. This has great-

ly alarmed the Indians, who regard it as

the portent of some dire calamity."

As a matter of fact the red snow is

not snow at all and furthermore it does

not fall from the sky as snow and rain

do. The rosy appearance seen on the

mountains is due to the presence of a min-

ute plant, called in scientific language,

Protococcus Nivalis. It is one of the

simplest or lowest forms of vegetable life

and is a microscopic Alga, and therefore

a sort of first cousin to seaweed. Each

cell is about the one-thousandth part of

an inch in diameter, but the plant possess-

es marvelous powers of reproduction, and

is capable of spreading rapidly over miles

of snow in masses thick enough to be

visible at great distances.

It has many times been observed • in

the Alps and on the Apennines, and was

first noticed in 1760 on Mount Breven in

Switzerland. It is believed that when this

curious little plant has once become es-

tablished in the snow it may remain there

inert until the heat of the sun melts off

the layer of snow above it. Then the

minute organism, as plentiful as the

sand on the seashore, starts at once

into vigorous life and growth. The pres-

Book Notices.

Questions and Answers Based on the

Standard Code of Train Rules, by G.

E. Collingwood. Fifth edition. Pub-

lished by the Train Dispatchers' Bul-

letin, Toledo, Ohio. Price, postpaid,

paper, $1.00; cloth, $1.25.

The fifth edition, which has been en-

larged and improved, attests the popular-

ity of this valuable little book. It con-

tains the Standard Code of Train Rules

t'or single and double track, rules for the

movements of trains on double track,

without orders; questions used in exam-

inations, with their correct answers ; dia-

grams of hand, lamp and train signals,

etc.; all the rulings of the American

Railway Association on train rules.

There is a growing tendency on all

railroads towards a rigid examination

of trainmen on the Standard Code of

train rules, and in consequence there is

a need for a good book of reference on

the subject. This book contains valu-

able information in question and answer

form on the Standard Code of Train

Rules, Rulings of the American Railway

.Association on doubtful points. It also

contains all questions on train rules which

have been submitted to the Train Rules

Committee of the American Railway As-

sociation together with the answers given,

which makes it valuable book of refer-

ence.

Mr. Collingwood, the author of the

liook, is a practical railroad man and has

always been a close student of train rules.

Several years ago, realizing what a great

help such a book would be to trainmen, he

wrote the first edition of "Questions and

.\nswers," it being the first book on train

rules ever published.

He does not pretend that any book on

railroading can take the place of actual

experience, but this book being the crystal-

lization of experience, and besides con-

taining authentic rulings, which experi-

ence does not always furnish. It is an

excellent commentary on the meaning

of the code and helps any inteUigent man

to get a knowledge of how to play the

game according to the rules which at the

present time is a supremely important

thing in railroad service.

Railroad Accidents : Their Cause and Pre-

vention, by R. C. Richards. Published

by the Association of Railway Claim

Agents, 1906. Price, $1.00.

Safety is the keynote of this interesting
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and useful book of in pages. The au-

thor goes over the melancholy list of train

accidents in this country faithfully and

from a sense of duty, not for the mere

purpose of blaming somebody, but for the

purpose of showing not only what was

done in the premises but what should have

been done. There is no citation of disa.s-

ter made into a puzzle, with find the cul-

prit attached. He tells the rea.der what

actually took place and how the accident

could have been avoided.

When he comes to the part on the

prevention of accidents he is frank and

honest in stating his views. He believes

that the railroad employee is too careless,

thoughtless and negligent. He does not

scold or say that things are necessarily

going to the dogs. He believes that the

larger part of accidents which take place

could be avoided and that a united effort

should be made by all, to prevent them.

Mr. Richards clearly sees the futility of

crying over spilt milk, but inculcates

the lesson of individual effort all along

the line for the betterment of railway ser-

vice. The book deals with a live topic

and should be widely read. What we
all need to-day is to get down to busi-

ness and make safety a serious part of

the work of conducting transportation.

As a help in that direction, Railroad Acci-

dents : Their Cause and Prevention, is a

timely and useful presentation of the

case.

Proceedings of the Fourteenth Annual

Convention of the International Rail-

road Master Blacksmiths' Association,

1906. Price, $1.00.

The report of proceedings of this asso-

ciation held at Chicago, 111., last August,

appears in a handsome octavo volume

of 200 pages. It appears from the report

that the membership numbers 316, and

embraces the leading men in the trade in

North America. The report on "Frogs

and Crossings," presented by Messrs.

Uren and Bimis, showed that much im-

provement had been made in the methods

of construction in the last few years.

"Flue-welding," "Classification of Work
in Shops," "Tools and Forms of Bull-

dozers," are among the papers printed in

full, and the reports of the discussions

on the same are of much interest.

Papers on "Annealing" and "Case

Hardening" also appear, besides a very

important paper on the subject of "Best

Coal for Use in Smith Shop and Kind of

Fires Used," which ought to be read by
all interested in the construction of heavy
or light forgings. The subject of "Piece

Work" is also ably discussed, and the

"Making of Locomotive Frames" is pre-

sented with a scries of illustrations. Al-

together the work is one of the best that

has come from' the association. It is

edited by Mr. A. L. Woodworth, Lima,
Ohio, and should have a wide circulation

among railway men. The book can be

had from this office.

Switchboards, by Wm. Baxter, Jr. Pub-

lished by the Derry Col lard Company,

New York, 1906. Price $1.50.

The subject is treated in an able and

comprehensive manner by an accom-

plished expert in electricity who possesses

the rare faculty of writing clearly on a

scientific subject. The switchboards are

fully described and beautifully illustrated,

and cover the separate fields of Power.

Light and Railway Service, Direct and

Alternating Current, and High and Low
Tension. In the rapid increase of the

uses to which electric power is being

put, a thorough knowledge of switch-

boards is particularly essential to the en-

gineer and others who have to do with

switchboards, and we can warmly recom-

mend this work which is a fine enample

of the printers' and bookbinders' art.

The book is of the octavo size, 8 x SJ/2

inches, 200 pages.

Railroad Curve Tables, by R. S. Ander-

son. Published by The Engineering

News Publishing Co., New York, 1906.

Price, cloth, $1.00; flexible leather

cover, $1.50.

The work contains a comprehensive

table of functions of a one-degree curve,

with correction quantities giving exact

values for any degree of curve, together

with various other tables and formulas,

including radii, natural sines, cosines,

tangents and cotapgents. There is also

added a method of finding any function

of a curve of any degree or radius with-

out a field book. The chief merit of the

work is its utter freedom from theoretical

discussions. The facts are presented in

concrete. The work is intended as a

supplement to existing field books. The
correction quantities are original with the

author and are applicable to any function

of a curve and are independent of the

central angle. The plates from which the

work has been printed have been photo-

reproduced from the author's original

iracings.

The Walschaert Locomotive Valve Gear,

by W. W. Wood. Published by the

N. W. Henley Publishing Co., New
York. 150 pages, fully illustrated. Price,

$1.50.

This book is composed of four divi-

sions, the first explaining and analyzing

the Walschaerts gear by a simple, illus-

trated method, setting up the gear piece

by piece. In the second division the de-

sign and erection of the gear is treated

from the scientific viewpoint. Diagrams
are furnished from which any machine

foreman could lay out the parts of the

gear for any size of locomotive, with

rules for adjusting the valve. Large fold-

ing sheets show the valve gear in nine

different positions. The remaining divi-

sions of the work deal with the actual

work of the valve gear on the road and a

series of questions and answers complete

the work. The author's style is clear and

concise and free from unnecessary scien-

tific formulas, and the book ought to have

an extensive circulation both among en-

ginemen and machinists, all of whom
should be familiar with the construction

and operation of the valve gearing, which

is rapidly coming into favor in America.

Practical Lettering, with original system

for spacing, complete spacing guide,

etc., by F. F. Meinhardt. Published by

Norman W. Henley, New York, 1906.

Oblong paper cover, fully illustrated.

Price 60 cents.

This is an excellent, practical work for

the beginner, craftsman, sign painter, or

any one engaged in lettering, and shows

in brief and intelligent form a rapid and

accurate method of becoming a good let-

terer. The scale illustrated divides the

letter into four quarters with a center

guide line, and defines the optical pro-

portions of a letter in the most practical

way. A proper use of this book would

render all preliminary sketching unneces-

sary, as the absolute accuracy of the sys-

tem will produce the desired effect. The
popular price of the treatise should make
it welcome to the student who wishes to

learn, to the teacher who has no method

for conveying his instructions on "spac-

ing" and to the professional letterer who
recognizes his advantage for simplifying

•and improving his work. The finished

samples shown in the work illustrate at

once its artistic value, while in matter of

detail it presents the first systematic meth-

od that has been published.

Historic Locomotives, and "Moving .'Occi-

dents" by Steam and Rail, by Alfred

Rosling Bennett, M.I.E.E., with 10

colored plates reproduced from water

color drawings by E. W. Twining. Pub-

lished by Cassell & Co., London. Price,

paper, $1.00; cloth, $1.50.

Probably the first thing likely to catch

the eye in looking over this superb work
is the richness and fineness of the re-

productions of the water-colored draw-

ings. The artist has finely caught that

romantic period of the locomotive's his-

tory, beginning about 1846, when the ex-

perimental stage had been successfully

passed and the machine was beginning to

assume a definite shape, rich in coloring

and striving to make up for its rough

material construction something of that

beauty of finish which unfoitunately is

being lost sight of in our own day. The
locomotives of the principal railways in

Britain are finely illustrated with the

added grace of panoramic views of the

green fields and sparkling waters and

solemn woods in the glow and glory of

summer.

The Derry-Collard Company are the

agents in America for this work, but it

can be ordered through this office.
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Our Correspondence School
In this department we propose giving the information that will enable trainmen to pass the examination they are subjected to

before being promoted. If any of our students fail to understand any part of the instructions, we will gladly try to make

them plainer if they write to us. All letters intended for Our Correspondence School ought to be addressed to Department E.

Third Series—Questions and Answers.

205.—How shall work train e.xtras be

run ?

A.—They must be run on orders from

the train despatcher.

206.—What precautions are necessary

when approaching a station where a train

is receiving or discharging passengers?

A.—The approaching train must be

under control. Enginenien must keep a

sharp lookout for switches and signals

and be prepared to stop on hand signal.

207.—What persons are permitted to

ride on engines?

A.—Answer according to the special

rule of the railway company.

208.—Who is responsible for the

switches when there is no switch tender?

A.
—

'Hie conductor of the train using

the switch.

209.—May you leave a switch open for

a train or section that is following you?

A.—No, switches must be left in proper

position after having been used. A
switch must not be left open for a fol-

lowing train unless in charge of a train-

man of such train.

210.—How must all accidents, deten

tions to trains, failures in the supply of

water and fuel, and defects in track and

bridges be reported?

A.—Answer according to the special

rule of the railway company.

211.—May a train leave a station with

out a signal from its conductor?

A.—No.
212.—Are conductors and enginemen

equally responsible for the safety of their

trains and for the observance of the

rules relating thereto?

A.—Yes.

213.—What course should be pursued in

case of doubt or uncertainty?

A.—In all cases of doubt or uncer-

tainty the safe course must he taken

and no risks run.

214.—For what are special orders to

be used?

A.—For the movements of trains when
such movements are not provided for

in the time table, and for the convey-

ance of instructions to trainmen and

enginemen or operators.

215.—By whose authority and over

whose signature are they issued?

A.—.A.nswer according , to the special

rule of the railway company?
216.—Would you accept an act upon

an order in which there are erasures,

alterations or interlineations?

A.—No.

217.—How must they be addres.scd?

A.—Orders must be addressed to those

who are to execute them. Those for a

train must be addressed to the conductor

and engineman and also to anyone who

acts as its pilot.

218.—Who must have copies?

A.—Each person addressed must re-

ceive a copy of the order.

219.—What do the terms "superior

right," and "inferior right" in the rules

refer to?

A.—The term "superior right" is used

concerning a train which is given prefer-

ence by train order. "Inferior right" is

used concerning a train which it not

given preference by train order.

220.—Who are rec|uircd by the rules

PIKE'S PEAK RAILW.W ENGINE, CAR
AND PORTION OF TRACK SHOW-

ING RACK RAIL.

to sign their names to the copy of the

order retained by the operator?

A.—Those to whom the order is ad-

dressed except the enginemen.

221.—What entries must be made on

an order before it can be acted upon?

A.—For a "31" order, the signatures of

those to whom it is addressed, excepi

the enginemen, also the word "complete"

with the time and the last name of the

operator written in full must be upon

the operator's copy of the order before

it can be acted on.

222.—What are the requirements with

reference to reading orders?

A.—Answer according to the special

rules of the railway company.

223.—What other persons are required

to read and understand these order?

before they are acted upon?

A.—Trainmen and firemen must read

and understand the orders in addition

to all to whom the order is addressed.

224.—Upon whom does the duty devolve

of seeing that the men read and under-

stand the orders?

A.—Answer in accordance with the

special rule of the railway company.

225.—After "O. K." has been given and

acknowledged and before "complete" has

been given, how is order to be treated?

A.—It must be signed by those to whom
it is addressed, except the enginemen, and

the signatures must then be sent to the

dispatcher.

226.— If the telegraph line fails before

the operator has received and acknowl-

edged an "O. K." to an order, how is

the order to be treated?

A.—The order at that office is of no

effect and must be treated as if it had

not been sent.

227.—In what way does a "19" order

differ from a "31" order?

A.—The difference between a "19" and

a "31" order is that a "19" order is not

signed by those to whom it is addressed,

but "complete" is given by the dispatcher

when the order is repeated, and a copy

of the order must then be delivered per-

sonally by the operator to each person

iddressed. The "31" order must be

-igned by those to whom it is addressed,

vcept the enginemen.

228.—Is- there any restriction on the

use of a "19" order? If so, state it.

A.—Answer in accordance with the

special rule of the railway company.

Under the Standard Code rules there is

no restriction placed on the use of the

"19" order.

229.—If the telegraph line fails before

the operator has received and acknowl-

edged the "complete" to the "19" order,

how is the order to be treated?

A.—The order must be treated as a

holding order for the train addressed, but

must not otherwi.'e be acted upon until

"complete" is given.

230.—What must conductors do with

orders that have been used by them?

A.—.\nswer in accordance with the

special rule of the railway company.

231.—If an engineman is in charge of a

train, what should he do with his orders

after they have been executed ?

A.—Answer in accordance with the

special rule of the railway company.

232.—Where must enginemen place their

orders before they have been executed?
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A.—Answer in accordance with the

special rule of the railway company.

233.—State fully the method provided

for the delivery of special orders to

trains at points where there is no tele-

graph office.

A.—A train order may be delivered to

a train at a point not a telegraph station,

01 at one at which the telegraph oltice

is closed. When this is done the order

must be addressed to "C and E
(at ), care of " and it

must be forwarded and delivered by the

conductor or other person in whose care

it is addressed. When the order is a

"31," the dispatcher will give "complete"

upon the signature of the person by whom
the order is to, be delivered, and this

person must be supplied with copies for

the conductor and engincman addressed,

and also a copy upon which he shall take

their signatures. This copy he must de-

liver to the first operator accessible, who

must preserve it, and at once transmit

the signatures of the conductor and en-

gineman to the train dispatcher. Orders

so delivered must be acted on as if "com-

plete" had been given in the usual way.

For orders which are sent as here de-

scribed, to a train the superiority of which

is thereby restricted, "complete" must not

be given to on inferior train until the

signatures of the conductor and engine-

man of the superior train have been sent

to the officer designated by the railway

company.

234.—What is meant when a train is

named in an order and no particular

section or sections specified ?

A.—When a train is named in an order,

all its sections are included unless particu-

lar sections are specified, and all tl^e in-

cluded sections should have copies of

the order.

Parallelogram of Forces.

BV G. s. H.

If a football lying on the ground is

kicked at the same instant by two players,

one kicking due north and the other due
east, the ball will be seen to fly off at an

without gomg to the trouble of an experi-

ment on the gridiron field by the use of

what is known as the parallelogram of

forces. This principle is usually stated

by saying if any two forces acting upon

a body are represented in direction and

intensity by the adjacent sides of a parai-

diagonal which passes through their point

of intersection.

In order to make this clear, suppose

we represent it on a drawing board, tak-

ing the equivalent of the northerly impulse

applied to the football as a force of 50

lbs., and laying of a line 50 ins. long, that

being one inch to the pound. We also

lay off a line 50 ins. long at right angles

to the first, and on completing the par-

allelogram, we draw the diagonal whi^eh

will pass through the point whe''e the

ball was supposed to have lain before

being kicked. The length of the diagonal

measured by the one inch to the pound

scale will give us the equivalent in pounds

of the resultant force and the direction of

the diagonal will represent the line along

which the resultant force acted. Any
scale may be used, but it is necessary to

measure all the lines by the scale chosen

in order to get correct results.

Supposing the northerly kick to have

been equal to 4 lbs., and laid oflf as a

GRAPHIC REPRESENT.\TION OF FORCES.

line 4 ins. long, and that the eastward

force was only 3 lbs., represented by a

line 3 ins. long. The diagonal would

measure just 5 ins. long on the same
scale. The resultant would be found in

this way to be 5 lbs. in intensity, and the

direction is given with perfect accuracy by

the diagonal. It would be found to ap-

proximate closely to the direction which

sailors would call northeast-by-north.

This method of operation is called the

VERTICAL
C OMPoNCNT

RESOLUTION OF FORCES FROM THRUST OF PISTON ROD.

angle to both these directions. If the

kicks are of equal intensity and delivered

squarely on the surface of the ball it will

be found to travel in a northeast direc-

tion, and the force with which it moves is

called the resultant of the two forces ap-

plied in the kicks of the players.

This may be shown graphically and

composition of forces and the reverse

operation by which one force represented

by a line drawn to scale, is shown to be

equivalent to two other lesser forces also

represented by lines drawn to the same

scale, is called the resolution of forces.

This method of resolving a force may
bo made use of in determining the up-

ward pressure of the crosshead of a loco-

motive at any point of the stroke, all we
require to know is the amount of the

force applied from the cylinder along

the piston rod and the angle at which

the connecting rod stands for the posi-

tion we want to determine. If we lay

off a line accurately to scale, representing

the force pushing or pulling the cross

head, and through one end of this line

lay off another of indefinite length, but

FORCES OPER.\TING IN BIRD'S FLIGHT.

at the angle made by the connecting rod

at, say, the bottom quarter, and through

the same point, we lay off another line of

indefinite length at right angles to the

first (as we know the cross head moves

horizontally and the pressure on the top

guide bar is vertical), then we have the

directions of the two forces into which we
have resolved the one acting along the

piston rod. On completing the parallelo-

gram, and using the same scale to measure

them by, we will at once ascertain their

magnitude.

In the diagram it is evident that the

longer the connecting rod is, the smaller

the angle it makes with the piston rod

when the pin is on the bottom quarter,

and the less will be the upward pressure

on the top guide bar. This is shown by

the short upright line representing the

vertical component. The shorter this

vertical line is in comparison with the line

representing the thrust of the rod, the

better it is, because most of the push of

the piston is used to turn the wheel, and

very little to press on the top guide

bar, and herein lies the secret of the ad-

vantage of having a long connecting rod.

Some interesting examples of the prin-

ciple here involved may be found in na-

ture. It is well known that a bird

wounded so as only to be able to use one

wing will beat its way in a wide circular

course, gradually sinking down by reason

of its imperfect flight. The stroke of the

single pinion on the air carries the bird

slightly over to one side and compels it to

sweep out a somewhat inclined path.

When both wings are used the resultant

of the inclined direction produced by
each wing separately causes the bird to

move forward in a straight line as if

impelled by the action of a single force.

The progress of a sailboat acted on by

a wind on the quarter is capable of

analysis by the parallelogram of forces,

and if the force of the wind be repre-

sented by a scale line laid off on the
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drawing board and if the angle at which

it strikes tlie boat be known the headway

made by the craft and the amount of

leeway caused may be ascertained witli

approximate accuracy. An allowance

would, in this case, have to be made for

the fact that the vessel sails straight

ahead much more readily than keel and

hull can be pushed sideways through the

water, but the parallelogram of forces

if correctly applied will give exactly the

direction and the intensity of each com-

ponent force, even though the resistance

to motion in the water is different for

the forward course and for leeway.

Questions Answered

DR.^KT WITM .\RCII .\ND LOW DIAPHRAGM.

(i) II. S. R., Middletuwn, N. Y.,

writes:

Speaking of an engine equipped with

a "Bates" fire door, brick arch of which

the front end is against the flue sheet, ex-

tending back 6 ft. ; length of box, 9 ft.

6 ins. ; diaphragm plate in smoke box un-

covering about 6 rows of flues; no draft

pipe used. A claims draft is greater and

the velocity of the gases is higher through

the lower flues, because of the partial

vacuum created in the smoke arch which

will naturally be supplied or get a greater

supply through lower flues on account of

the position of the diaphragm, also the

wear of the bead on the lower flues will be

more, and the fact that the lower flues

become more fouled by cinders, etc.,

proves that the current through the lower

flues is greater than through those above.

B claims that draft is stronger and the

velocity of the gases is greater through

the top flues because they do not become

fouled with cinders, and that the current

of hot gases as they turn over the arch

would naturally go to the top flues. Which
ii right? A.—In this case B is right. As
the diaphragm does not cover the top flues

there is that much less obstruction to the

free passage of fire box gases to the

stack through them, and the deflection of

the current in the fire box caused by the

arch would tend to carry the gases to-

ward the top flues. The fouling of the

lower flues by cinders, etc.. is caused by

there not being sufficient draft to keep

them clean and the wear of the bear of

the lower flues is probably caused by the

dancing up and down of cinders, which

get on top of the arch and move down to

the comparatively slack space where the

arch touches the flue sheet, and where
there is something like the eddy in a

stream of running water behind a stick

held in the current.

TESTING AIR VALVES CROSS COMPOUND PUMP.

(2) J. C. D., Jackson, Mich., writes

:

How can we test the air valves in the

cross compound pump so as to tell wheth-

er they leak or not? A.—To test the

air valves in the cross compound pump

to determine whether they leak or not.

proceed as follows: Run the pump until

you have eighty or ninety pounds prcs-

sure, then ease up on the throttle until

you have the pump running at, say, fifty

or sixty cycles per minute. Say that it

is the upper set of air valves you wish

to test. Begin by placing the hand near

the upper air strainer when the low pres-

sure air piston is making its up stroke

If the upper inlet valve leaks air will be

felt blowing back through this strainer,

and probably it will be noticed, if the leak-

age is considerable, that the piston make=

a quicker stroke toward the leaky valve

than it does away from it.

If the upper intermediate air valve leak*

appreciably the leakage will be manifest-

ed by an uneveness in the strokes of the

pistons, the low pressure piston making

a quicker down, and slower up, stroke

than normally, and the high pressure

piston a quicker up, and a slower down,

stroke than normally. There will also be

a weaker suction at the upper air inlet

valve.

When the upper final discharge valve

leaks appreciably it will cause a quicker

down stroke of the high pressure. piston,

and a slower up stroke of the low pres-

sure piston, with a tendency to weaken

the suction at the upper air inlet valve.

For each corresponding air valve of the

lower set the same is true when it leaks

and the piston movement is similarly af-

fected, only on opposite strokes.

All air valve leakage has a tendency to

cause the pump to heat more than it or-

dinarily should, and to produce irregu-

larity of pump strokes.

INJECTOR ACTION.

(3) C. R., Johnstown, Pa., writes:

We have two engines and I have fired

both. When you put on the injector of

No. 27 it kills the steam' pressure. It

goes down 25 lbs. in less than five min-

uaes. It does not matter how hot she

is when the injector is started, the pres-

sure goes down. On No. 28, with same

size of injector, that is, I0j4, the steam

does not go down. What is the cause

of this? A.—The reduction of steam

pressure referred to may be caused by

a difference in the method of operating

the injectors on to the engines or by a

difference in the way the engines them-

selves are worked. If, in the one case,

the injector is operated with the water

valve cut down fine and in the other

case with the water valve fully open,

then the steam pressure will be affected

less in the former than in the latter case.

Again, if the engine is worked light and

the fountain in the cab sufficiently large

to fully supply not only the injector, but

other appliances connected with the foun-

tain, the steaiTi pressure will be a little

affected liy the injector. In case, how-

ever, that thi' engines are worked hard

and the injector put on at the same time,

the steam pressure is liable to go down.

With properly made injectors there should

be nothing in the injectors themselves to

cause this difference of pressure, unless

it be that one of the instruments may
be so worn in the steam nozzle that it

consumes considerably more steam than

it would if in proper condition.

BEHAVIOR OF WATER GLASS.

(4) H. S. R., Middletown, N. Y.,

writes

:

With a Wootten type boiler water gauge

glass, cocks tapped into the cylindrical

part of the boiler, direct into the round

shell in the forward cab, in the usual'

place; while standing still, filling boiler

with injector on, the water glass will not

completely fill up, it will stay about half

an inch from the top nut as long as

the injector is working, regardless of

how high the water may be above it

in the boiler. When the injector is shut

oflf, water will immediately go up out

of sight, and the chances are the boiler

is so full you cannot move the engine.

A.—This is probably caused by the part

of the top gauge glass mounting being

tapped in so far in the circular part of

the boiler that the shank goes below the

water level, due to the angle at which ,

the mounting is put in, and a little steam

is trapped in the glass at its upper end. An
inaccurate water level indication is a dan-

gerous thing. Have the upper gauge
mounting examined and see if shank is

too long, and blow out the glass several

times during the progress of filling up.

K TRIPLE ON SINGLE CAR.

(5) E. L. B., Chicago, 111., writes:

If you have only a single car attached

to the engine, and that car has a K triple,

won't a heavy service application be apt

to make the triple "d\Tiamite" ? A.—No,
a heavy service application under the con-

ditions you cite will not be so likely to

produce quick action with the K triple

as with the present standard triple. The
reason for this is, the triple piston has to

move far enough to compress partially the

graduating spring before the graduating

valve opens wide the service port; and

when the slide and graduating valve are

in position to open the service port wide,

they close entirely the quick service port

between the brake pipe and the brake cyl-

inder, thus cutting down the rate of brake

pipe reduction. It will be easily seen, there-

fore, that when the service port is wide

open and the graduating spring at the

same time is under compression, a heavy

service reduction cannot cause, even with a

single car, undesired quick action.

BRAKES TO SUIT LO.AD.

(6) J. R. R.. Syracuse, N. Y., writes:

Has there ever been a brake made or
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tried that successfully worked so as to

brake a car according to the load it had?

A.—Not that we know of, unless a brake

that is cut in by hand to add extra brak-

ing force, when the car is loaded, and cut

out by hand to reduce the braking force

when the car is empty, is considered such.

The nearest approach to an automatic

working brake of this character is had

with the style K triple valve, and this

automatic variation of braking power on

the loaded cars over the empty is due to

the fact that the loaded cars are likely

to be placed near the head end of the

train.

CYLINDERS, LINKS AND MAIN PINS.

(7) C. R., Johnstown, Pa., asks:

1. What are cylinders on an engine for?

A.—The cylinders are the vessels or

chambers in which steam is confined when

acting on the pistons to make the engine

move.

2. What are the links for? A.—To
facilitate the reversing of the engine.

3. Will an engine lift its own weight

off the rail when it slips? A.—No. Read

article on "Some Slippery Engines," on

page 208, of the May, 1906, issue of

Railway and Locomotive Engineering.

4. What shape is the main pin when an

engine slips? A.—The main pin does not

alter its shape when an engine slips. If

you want to know the position of the

main pin when an engine slips, read

"Cause of Engines Slipping," in the June,

1906, issue of Railway and Locomotive

Engineering, page 251.

5. Why are links on an engine called

links, why not call them something else?

A.—The links are so called because in

a way they resemble a link in a chain,

they have two side pieces and closed ends.

They also serve to join or link together

the forward and back eccentric rods.

The name is a good one, universally

understood, and there is no good reason

for changing it. You ought to get some
books on the locomotive and study up

the whole subject. Forney's "Catechism

of the Locomotive," and Angus Sinclair's

"Locomotive Engine Running and Man
agement" well help you.

WITHOUT pressure RETAINERS.

(8) C. A. S., DuBois, Pa., writes:

read a statement in the Air Brake Prr

ceedings, made by one of the members,

stating that in heavy grade work where

they had the train equipped with the quick

service triple valve the train could be

brought down safe without the use of the

pressure retaining valves, and still have

plenty of braking power at any place on

the grade. Looking at the triple valve

itself I am not able to see how it can

make it possible to dispense with the re-

tainers in heavy grade work. Will you

please explain this feature? A.—The
statement you refer to is probably one

that was made concerning a test of the K

triple on a 90-foot grade, 11 miles long.

Beginning the descent of the grade pres-

sure retainers were used, but before pro-

ceeding far it was found the train could

be handled all right without them.

The reason the K triples can take trains

'down grades without pressure retainers

is, when applying the brakes all of them

go on very much quicker, with a more

uniform and a higher pressure for the

first 5-ponud service red.uction, than they

do with the ordinary standard triple. This

makes the retarding power more eflfective.

Because the triples vent brake pipe air

into the brake cylinder in service applica-

tion, less air is required to recharge the

auxiliaries when the release is made, and

because of the retarded release features

operating on the first 30 or more cars in

the train they act practically as an auto-

malic pressure retainer. Hence in the

combination of quick application, economy

in air used, and the retarded release of

so many of the head brakes, it was found

in the test referred to that the pressure

retainers were not necessary.

RULE TO calculate FREE AIR IN RESERVOIR.

(9) C. B. C, Harrisburg, Pa., writes

:

Will you please give the rule, in the

columiTS of your journal, to calculate the

number of cubic feet of free air contained

in a reservoir of a given volume for any

given pressure? A.—Divide the absolute

pressure in the reservoir, which is the

gauge pressure, plus 14.7, by 14.7, the

pounds pressure of one atmosphere, to de-

termine the number of atmospheres it con-

tains. Multiply this quotient, or result, by

the volume of the reservoir, in cubic feet,

and you will obtain a result showing the

number of cubic feet of free air the reser-

voir contains.

Example : A reservoir of 53,600 cubic

inches is charged with air to a pressure of

90 pounds gauge. How man cubic feet of

free air does it contain? The absolute

pressure is 90 -j- 14.7 := 104.7 pounds.

104.7

The number of atmospheres is = 7.15

147
atmospheres. The volume in free air is

715 X 53,600 = 383.240 cubic inches. In

383,240

cubic feet this equals = 22.2

1728

To calculate the capacity of a reservoir

(its dimensions are usually given in

inches, outside measurement), first sub-

tract from its length 3 inches, and from

its diameter J4 inch, to get its inside

dimensions.

Square the inside diameter, that is, mul-

tiply it by itself, and multiply this result

by the decimal .7854. This gives the area

of the head. Multiply the area of the

head by the length in inches, and the re-

sult will be the volume, or capacity in

cubic inches. To reduce this to cubic feet,

divide by 1728, the number of cubic inches

contained in one cubic foot.

Drill Press Hints.

Tlie proper running of a drill press is

a much more important job than it is

generally believed to be. The idea that

anybody can run a drill press is

a gross error. Long experience and close

observation is necessary to become famil-

iar with speed limits and cutting angles

and the lubrication of drills, not to speak

of the numberless details of adjusting and

clamping work. It is a noteworthy fact

that in drilling work that is not clamped

down on the table and where the stop

point or holder against which the work
is steadied, is to the left of the drill

point, the tendency of the hole being

drilled, is to creep towards the side near-

est the upright post of the machine. A
few of the more experienced machinists

know how to make allowance for this by

drawing the center towards the outer side.

On a sloping surface the center of holes

should be drawn to the higher side before

the operation is begun, and it is very help-

ful on uneven surfaces to drill a small

hole as a guide for a larger drill, which

will run true to the small hole. In en-

largmg holes it is dangerous to attempt

to enlarge a hole with a twist drill. Only

flat drills should be used in increasing the

size of holes, that is, when there is only

a small amount to cut out. In the case

of a small hole merely intended as a

central guide, a twist drill of a much
larger diameter can be used effectively.

In regard to increasing the size of holes

by the usual process of running a rose

hit through, the work should not be

clamped to the table until the rose bit

has begun to work in its true center,

otherwise it is very difficult to locate the

true center, and the hole instead of being

straightened, may be completely spoiled.

In drilling holes for tapping there is

usually a table showing the sizes of drills

to be used for certain sizes of taps, but in

addition to these it may be noted that in

drilling for permanent screws or tap

bolts that are not likely to be disturbed, a

larger size of hole may be drilled than

for operating screws where the thread

must necessarily be full and perfect.

It may be added that the tendency of

the present time in the principal machine

shops is towards making "jigs" for every

class of work where exact duplicates are

required. The inclination to make "jigs"

is the one distinguishing mark of the

factory-bred mechanic. It gives a perfec-

tion of work that no mere careful watch-

fulness can ever hope to rival. Jigs with

hardened bushings pay for their construc-

tion in a very short time. There are no

spoiled holes, no large holes to be tapped

and plugged up and drilled again. There

are no useless and wasteful reamings.

Jigs are appliances that lead toward per-

fection in drill press work. In high class

work jigs are not merely a convenience,

they are a necessity.
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Air Brake Department
*>-^'

Holding Power of Straight Air.

Several times during the past year we

have been asked to give our opinion con-

cerning the capacity of the straight air

brake as a retarding power, and to give

an estimate of the length of the train it

can hold bimched sufficiently to prevent

a break-in-two when the automatic brakes

are released at slow speeds.

The following we think will answer

these queries as far as it is possible, and

CONDUCTED BY J. P. KCLLY

as the compressing force is removed.

ITiis stored spring energy, together

with the free slack in the train is what the

straight air brake must take care of when

the train brakes are released, but to do

this it has a Ijmited retarding power, the

amount of which depends on the weight

of the locomotive and the force at which

it is braked ; and it is possible to calcu-

late it with a reasonable degree of ac-

curacy. The following will serve to il-

lustrate :

It will be clear that it is next to im-

possible to determine, except by practical

test, how long a train of cars this amount

of force can hold bunched safely so

that release of the brakes while moving

slowly can be made without danger of

parting the train, because of the varying

amounts of free slack and draft gear

compression, train make up, etc. Experi-

ence shows, however, that the limit lies

between fifty and sixty cars.

No doubt the brakes may be released on

MODERN STEAM POWER \V

Taken for Railu'oy and Locomotive Engineering.

it will give our readers ideas about the

straight air brake that will be of practicil

value.

To begin we are safe in saying that the

straight air will hold the slack in a train

consisting of not over fifty-five cars suf-

ficiently well to prevent serious shock or

a break in two when releasing, but when

the number increases materially beyond

this, the safer plan will be to stop before

releasing. It is a matter of common ob-

servation that long trains will bunch up

toward the head end when a service ap-

plication is made, and in doing this they

compress the draft gear springs. These

springs have capacities as high as twenty

thousand pounds, that is, it requires this

amount of pressure to compress them

solid ; they do not destroy this pressure

or energy, but give it out again, as soon

ITH AIR BRAKES. C. R. R. OF N. T. TERM I

For a locomotive weighing two hun-

dred thousand pounds on the drivers the

braking force, taken at sixty-five per cent

of this weight, will be one hundred and

thirty thousand pounds, and the actual

retarding force, when the locomotive is

moving at a rate of ten miles per hour,

will be about twenty-four per cent of this,

or thirty-two thousand, five hundred

pounds. Adding to this the retarding

power of the tender, which may be taken

at about fourteen thousand, six hundred

pounds, making a total of forty-six thou-

sand, one hundred pounds, we have the

total retarding effort the locomotive ex-

erts on the train when moving at the speed

mentioned with the straight air brake

fully applied, and it is the force that must

be depended upon to prevent break in two

when brakes are released.

NAE AT HOBOKE.X. N. J.

By F. U\ Blau-.elt. AVif York.

trains consisting of considerably more

than sixty cars without breaking them in

two, provided all coupler knuckles, end

sills and draft timbers are in good con-

dition, or if a considerable number of the

cars are equipped with friction draft gear

;

but it is likely that severe shocks on trains

of more than fifty cars would be produced

that would damage the draft gear suf-

ficiently to invite break-in-twos at an-

other time.

As the tractive effort of a locomotive

and the actual retarding power of the

straight air brake are always in about the

same ratio, if we take about twenty-three

per cent of the weight on the drivers we

shall always get a very close estimate in

pounds of just what the straight air brake

is capable of exerting as a retarding

power, for any locomotive.
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This applies though only to locomotives

whose tenders are equipped with straight

air. There are a few engines now in

service that do not have the straight air

on the tender ; for these the retarding

effort should be taken at fifteen per cent

of the weight on the drivers.

In the case of the locomotive weighing

two hudred thousand pounds on the driv-

ers, which we have used for illustration,

it will require an effort when it is stand-

ing, with the straight air brake applied,

of sixty thousand, six hundred pounds
to start it. Therefore, this engine would

the steam locomotive, to fit it to the needs

of the electric type, and to substitute for

the steam-driven air compressor and the

compressor governor electrically driven

and operated apparatus that perform sim-

ilar functions.

In order that our readers may keep

posted on the changes necessary in the

automatic brake to adapt it to electric

service we illustrate in this issue the

method of piping an electric locomotive,

and in future issues we shall illustrate

and describe the electrically driven and

operated apparatus.

then be taken to the end facing the direc-

tion in which the locomotive is to run and
be replaced on the other set of brake

valves. These handles can only be re-

moved when the brake valve rotaries are

on lap.

It will be noticed that there are three

train pipes instead of two, as is the cus-

tom with the steam locomotive. Two of

these train pipes comprise the well-known

automatic brake pipe and the air signal

pipe, while the third, called the main res-

ervoir pipe between locomotives, serves

.\KR.\Nr,l£M|-:Nr OK .\IR COMPRKSSOR, RESERVOIRS, PIPES, CYLINDERS, ETC.. ON ELECTRIC LOCOMOTIVE.

be capable of holding on a grade of two
per cent a train whose total weight is

three million pounds, or a train of twenty

one-hundred-thousand-pound capacity cars.

To do this, of course, would require that

the train be bunched against the locomo-

tive, if it is in front of the train, or that it

be stretched, if the locomotive is in the

rear, at the moment of stopping. A prac-

tical test of this would probably show that

a few more cars than the number given

above could be held standing on a two
per cent grade, since no account of the

friction in the journal boxes and other

parts was taken into account in the esti-

mate given above.

Air Brakes on Electric Locomotives.

The introduction of the electric loco-

motive into service on steam roads has

made it necessary to modify somewhat
the piping arrangement of the present

standard automatic apparatus, as used on

The diagram above shows the parts

necessary for a double end locomotive

and how they are connected up. A little

careful inspection of this diagram shows

that the equipment is practically the West-

inghouse E T, now installed and in suc-

cessful operation on hundreds of steam

locomotives, but that each end is supplied

with a set of brake valves, air signal

valves, air gauges, air whistles and so

forth. The air brake schedule, as applied

to the electric locomotive, is called the

E L.

The large whistle used for station and

grade crossings will be blown by air, and

there is a separate reservoir provided to

hold a supply for this purpose.

The brake valves differ from those on

steam locomotives, in that they have re-

movable handles. When the direction of

the trip the locomotive is to make is de-

termined .ill apparatus in one end is cut

out, the brake valves placed on lap and

the handles removed. The handles may

when two or , more locomotives are

coupled together to unite the main reser-

vfiir on each and make their combined

volumes available for use by the engineer

through the brake valve he is operating.

It also causes the electric pump governors

to cut in each compressor and make it do

its share of the work. With this arrange-

ment there will always be an abundant

supply of air without overworking any

one compressor. Between the compressor

and the first reservoir there is a cooling

coil of pipe. The air discharged from the

compressor must all pass through this

pipe before it enters the main reservoir;

hence the compressed air will be cooled

down when it reaches the reservoir, and it

will practically deposit all of the moisture

it contains in suspension before passing

back through the brake valves.

The course of the air through the brake

system is the same as that of the standard

locomotive equipment, familiar to all en-

gineers, so that no trouble will be experi-
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enccd in grasping a knowledge of this

point.

The names assigned to llie different

pipes are as follows:

Main reservoir pipe, main reservoir pipe

between locomotives, feed valve pipe,

brake pipe, application chamber direct, ap-

plication chamber through slide valve ex-

haust cavity, supply pipe to independent

brake valve, brake cylinder gauge pipe,

main reservoir connecting pipe, signal

pipe, whistle pipe, brake cylinder pipe,

equalizing pipe, and cooling pipe.

The electric locomotives of the N. Y.,

N. H. & H. R. R. are equipped as shown

in this diagram, and this method is prac-

tically the one, except for slight changes

that may be made to suit local conditions,

that will be followed on all other similar

locomotives.

Echelon and Juxtaposition.

It so happened some time ago that a

railroad repair shop had a piece of awk-

ward work "put up" to it, which was han-

dled in good shape. The job was to plane

od the bottom and top faces of a steam

hammer leg. The leg was about 12 ft.

long, and no planer in the shop would

hold it and do the work, because the leg

had to be laid across the planer-table and

then it was too wide to go between the

housings.

For a while nobody knew what to do

until the machine shop foreman bethought

him of a way. There were two cylinder

planers in the shop and they stood side

by side. That is, the planer tables moved

parallel to each other and were about

three or four feet apart. Moreover, these

machines were arranged "en echelon," as

military men would say. One tool was

a few feet farther ahead than the other,

or one was farther back than the other,

if you choose to say it that way.

The machine shop foreman, after think-

ing hard while the second hand of his

watch made several complete revolutions,

had the hammer leg laid across the table

of the planer which was the farther back

of the two. The foundation end of the

leg overhung the table about three feet

or more and the upper end of the leg

overhung the other side of the planer

table. The hammer leg was secured in

position and the side tool on the adjacent

post of the other cylinder planer was got

ready for business.

When things were adjusted the planer

which carried the hammer leg was set in

motion and carried the leg backward and

forward the length of the cut on the

foundation end face. It carried the leg

almost up to its own housings, but just

cleared, and so the requisite motion of

the work was secured on planer No. i.

The side tool of planer No. 2 was run

up the required height, and was fed down
by hand, and at each stroke of planer

No. 1 the side tool of No. 2 took a cut.

When the work was done they turned the

hammer leg end for end and planed off

the top face. Thus were two planers

made to do the work of one and the

WORK CARRIED ON ONE, PLANED
BY THE OTHER.

whole tiling went beautifully and every-

body was pleased. Now you can easily

see that it was owning to the juxtaposi-

tion of the two machines and their "eche-

lon" arrangement which made the opera-

tion possible, but at the time nobody in

that shop used these words to express

their ideas.

Interurban Line in Texas.

Contracts have been let by the Texas

Traction Company for the equipment of

a sixty-five mile electric road between

Dallas and Sherman, Texas. The new line

will parallel the existing steam road be-

tween the two cities, and will be one of

the longest electric roads in the State.

While the apparatus is standard, direct

current throughout, the equipment, in some

respects, presents several features of in-

terest.

The country through which the new line

is laid out is flat and rolling, there being

no grades exceeding i per cent, and a

maximum curvature of but three degrees.

In order to have a clear headway for op-

erating cars, a private right-of-way has

been established by the company, so that

the run between Dallas and Sherman will

be made in two hours and thirty minutes.

This schedule includes a fifteen-minute run

within the city limits of Dallas, where the

cars must necessarily move at lower

speeds. While the main traffic will be

express, stops have been provided about

every two miles to facilitate local travel.

Fifteen car equipments will be pro-

vided to maintain the initial schedule.

These will be of the standard interurban

type, each fifty feet long, and equipped

with four "5 h. p. standard direct current

motors, equipped with the Sprague-Gen-

eral Electric system of multiple unit con-

trol. Each car will be further provided

with General Electric air brakes and com-

pressors. Power for the new road will

be generated by steam at McKinney, a

town located about midway between Dallas

and Sherman. ITie main power station

equipment will include two 1000 kilowatt

Curtis steam turbo-generators, working

under a steam pressure of 150 lbs. at the

throttle with 125'' superheat. The tur-

bines will operate with condensers. Cur-

rent will be generated at 2,200 volts and

stepped up for transmission to 19,100 volts.

The three-phase current from each of the

turbo-generators will be transformed in a

set of three, 330 kilowatt, air blast trans-

formers. One transformer of the same

capacity will be installed as a reserve.

One of the special features of interest in

the new road lies in the rotary converter

equipment. Six sub-stations will be pro-

vided, including one at the main station

and a portable equipment. This last men-

tioned sub-station comprises a special car

containing a 300 kilowatt rotary converter,

air blast transformers, and suitable switch-

ing appartus for cutting into the trans-

mission system wherever necessary. The

portable sub-station renders unnecessary

the duplication of rotary converters at the

fixed sub-stations, for the portable equip-

ment can be shifted to various parts of the

line and used as an emergency station or

auxiliary in case of need. Regular sub-

station equipments are to be provided at

the main station and at' four points dis-

tributed along the railroad. Each of these

sub-stations will be quipped with a 300

kilowatt 600 volt rotary converter, with

the necessary switchboards, oil-cooled

transformers and lightning arresters.

Piston Rod Puller.

Our illustration is taken from a sketch

sent us by Mr. John F. Long, division

foreman on the St. Louis and San Fran-

cisco Railroad, at Beaumont, Kan. The

operation when using this apparatus con-

sists of faking out the wrist pin and in-

serting the short piece against the end

of the piston rod, then putting the larger

59 (ID

O

PISTON ROD PULLER.

piece in the place formerly occupied by

the wrist pin.

The short piece has an edge which fits

partly into the kej'way in the temporary

wrist pin. When all is ready a taper key

is driven in and a few blows of the ham-

mer produce pressure enough to start the

piston rod out of the crosshead, and

when a taper key is placed as it is here

and driven in where nothing can slip

or break something has to give, and

the piston rod and crosshead part com-

pany very quickly.
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Electrical Department
With this issue of Railway and Loco-

motive Engineering begins an Electrical

Department. This we believe will be ap-

preciated by our large and increasing

number of subscribers. We will endeavor

to give our readers the benefit of the

latest electrical information, both in theory

and practice, and we will answer ques-

tions pertaining to the construction and

operation of electrical appliances used on

railways. We shall be glad to receive cor-

respondence and notes on shop kinks on

electrical subjects.

Electric Switcher.

The American Locomotive Company
have recently completed a 37>^-ton elec-

the wheels is what acutally determines

this maximum instantaneous draw-bar

pull, because as direct-current motors are

generally designed the wheels will slip

before the overload becomes so great on

the motors as to make the current flash

or jump at the commutators. The in-

stantaneous or starting draw-bar pull is

analogous to the calculated maximum
tractive effort of a steam locomotive and

the rated tractive effort of the motor is

like the draw-bar pull which the same

engine will give when notched up.

The running gear consists of two

American Locomotive Company's four-

wheel, arch-bar frame trucks with cast

iron floating bolsters. Each truck is

Irifrigal pump, capable of compressing 22

cubic foet of free air per minute. The
platform and framing is of lO-ia steel

channel.^ and 3-16 floor plates. The cab

is of w hat is called the steeple type and

consists of one main cab and two auxiliary

cabs. These so-called au.xiliary cabs are

the two chambers in front of and behirKi

the motorman's box. They look like the

tops of slope-back tanks and contain re-

sistance coils and other electrical equip-

ment.

Some of the principal dimensions of the

locomotive are as follows

:

Feet. Inches.

Length over all 31 I

Width 9 6%

ELECTRIC ^WIUlllNi. l.c K. 1 J.\i 1 1 1 I \ !. liii< !HK GENERAL ELECTRIC COMPANY.

trie switching locomotive for the General

Electric Company, of Schenectady. The
locomotive is designed for operation on

a 2SO-volt circuit and the rated tractive

effort is 15,000 lbs. at about 8 miles per

hour. The rated tractive effort is prac-

tically the force it will exert while operat-

ing under normal conditions for one hour

at a 75° F. rise in temperature.

The instantaneous draw-bar pull for

starting purposes is about 18,800 lbs. This

is really the maximum tractive effort, but

could not be kept up indefinitely without

danger of damage to the motor through

over heating, in which case the current be-

comes short circuited, and the motor
burned out. Tliis maximum figure is

limited by two things : One is the

maximum overload capacity of the

motor and the slipping point of the

wheels. In practice, the slipping of

equipped witli two 175 h. p. General

Electric Company's type 68-B direct-cur-

rent motors. The motors are inside hung,

with half the weight carried on the axle

and half by nose suspension from the

truck frame. The locomotive is arranged

for single unit control. This means that

if it were coupled in a train which had

motor cars in it, these motor cars could

not be operated from the electric switcher.

In fact, this machine is like a steam loco-

motive in respect to hauling cars. That is

what is meant by saying it is arranged

for single unit control. It is itself a

single power unit like a steam locomotive.

The electric switcher is fitted with

trolley and contact shoes for over-head

or third rail connection, though these are

not shown in our illustration. It is equip-

ped with General Electric Company's
straight air brakes, operated by one cen-

Total wheel base 22 —
Driving wheel base 6 6

Height over cab 12 Ij4

Height with trolley down. ... 13 —
Truck wheels 36 ins. diameter

Electro-Magnetism.

BY ROGER ATKINSON.

If we allow as an ideal representation

of the action of an electric current flow-

ing in a wire or conductor in causing the

formation of a magnetic field, called from

its action of the N pole of a magnetic

needle, a field of rotation, it is not diffi-

cult to see what takes place when the

wire is formed into a coil or helix. Let

A B be the wire carrying a current flow-

ing from A to B, as shown by the straight

arrows, then the curved arrow will show
the direction of rotation of the magnetic
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field namely, in a direction the same as

the hands of a clock. Now, if the wire

while in this condition be bent round in a

circle as in the sketch, the magnetic field

in its rotation will go down through the

loop when the wire is bent thus, or will

come up through the loop if it is coiled

in the opposite direction. It will be no-

ticed that it docs not make any difference

A

or O I O ^ *J 1
^"^

.B

STRAIGHT AND LOOPED WIRES SHOW-
ING I'LOW.

if the direction of magnetic flow which

way the coils overlay, that is whether

the wire is wound right handed or left

handed. When the coils are repeated,

thus, the helix is commonly called a

solenoid and the greater part of the rota-

tive magnetic field is carried entirely

through the series of loops as shown by

the large arrow, so that the "solenoid" if

suspended freely will act in the same

way as a magnet and the end from which

the magnetic field or "magnetic flow"

issues will act as the N end of the magnet.

See Fig. i. This coincides with the

theory of magnetic flow generally used to

illustrate the action of the permanent

net, namely that the magnetic flow issues

at the N end and enters at the S end.

It should be noticed that the "solenoid"

may be coiled backard and forward in

several "layers" of coils (see Fig. 2), and

the action of the current in causing mag-
netic flow is the sum of energy of all the

coils. Those coils which are on the out-

side having less effect than the inner

ones in proportion to their distance from

the centre. The hole through the centre

of a solenoid is called the "core." If the

LOOPED AND COILED SHOWINX, FLOW
OF CURRENT.

direction of the current is reversed in any
.solenoid the polarity is changed, that is

the N and S ends are reversed. It was
shown that the rotative magnetic field

round a single wire decreases in propor-

tion to the increase of distance from the

wire. The magnetic field in the core of

a solenoid is uniform in strength all over

the cross section, for the reason that as

any point may be taken to weaken by re-

ceding from any portion of the wire it

is strengthened in an equal degree by its

ipproach to the opposite side. When cal-

culations are made the strength of the

magnetic field in the core is expressed in

certain units called "lines" per square

inch or per square centimetre, exactly as

steam pressure is expressed per square

inch, or wind pressure per square foot.

Coils or solenoids are generally wound
upon a thin tube of. insulating material

with circular ends like a bobbin (Fig. 3),

and each coil is insulated by having the

wire covered with cotton, silk, or other

suitable non-conductor so that the cur-

rent passes through every convolution,

and does not get "short circuited," that is,

escape by a short path from one coil to

another.

As has been already stated, the sole-

noid has the properties of a magnet, but

is not very strong, as the conductivity of

the air in the core for magnetism is very

low, so low that if compared with iron.

FIG. FTOW THROUGH SEVER.\L
LAYERS OF WIRE.

the air being taken as i or unity, that of

iron may be hundreds or even thousands

under certain conditions, which may be

explained elsewhere. Few substances

other than iron (or its alloy, steel) have

n.uch more magnetic conductivity than

air, and none have less or very little less.

This magnetic conductivity is called per-

meability, and will be so called hereafter.

If then we desire to increase the magnetic

force of a solenoid we may do so by plac-

ing a bar of iron in the hollow tube, the

bar being usually a little longer than the

insulated bobbin. The resulting magnetic

power in the iron bar is not always the

same number of times stronger than the

magnetic flow in air (or magnetic "flux,"

a= it it called), but depends upon the

relative size of the iron core. If the sole-

noid is a weak one and the iron core is

large the "permeability" (or number of

times which the iron multiplies the mag-
netic flow) is low. If the power of the

solenoid is increased, the same bar of iron

will multiply the magnetic flow^ more
times, and so on until it reaches a maxi-

mum of perhaps 1.200 to 1,700 times, de-

pending upon the kind of iron in the core.

If the solenoid is still increased in power

the permeability or multiplying effect of

the iron begins to fall off, and eventually

if the solenoid is made strong enough the

multiplying power of the iron disappears

altogether. This point is called the point

of saturation. If the iron core is pulled

partly out when there is no electric cur-

rent in the wire of the solenoid, then

when the current is turned on, the iron

FIG. FLOW OF CURRENT THROUGH
SIMPLE COIL.

core will be pulled towards a central posi-

tion with a force depending upon the

power of the solenoid and upon how
far the iron is from the centre, and in

this way the iron core may be used as a

pulling device to produce mechanical

movement such as to open or close a

switch or valve, etc.

The "Lodestone.

In the olden times, as we may say, mag-
netism was known to mankind, though it

was not in any way associated with elec-

tricity. The property of attracting bits of

iron was found to be ppssessed by certain

hard black stones and to this curious min-

eral the name of Lodestone was given. It

wa.i found that when a piece of steel was
rubbed with the lodestone, the steel be-

came magnetic and like the lodestone, was
able to attract light particles of iron, steel,

steel nickel, cobalt, etc. Artificially mag-
netized steel was also able to impart to

other pieces of steel a certain amount of

the magnetic property when they had been

brought in contact with it. The magnetic

powers of lodestones were comparatively
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WINDING OF A SOLENOID.

feeble, and it was what we now call the

magnetic oxide of iron or Fes O*. The
word lodestone has now rather a literary

or poetic significance rather than a prac-

tical meaning, and it is often used to in-

dicate the power of self-contained attrac-

tion. The lodestone was first found at

Magnesia in Asia Minor, and from the

name of this locality we get the words

magnet and magnetism.
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Motive Power of the Lehigh Valley

Railroad.

From "Development of the Locomotive."

By Angus Sinclair.

STUPENDOUS UNDERTAKING.

When Hannibal undertook to cross the

Alps with a great army, he entered upon

an achievement in travel of unparalleled

difficulty. If the great Carthaginian gen-

eral had advisers they doubtless did their

best to deter their chief from his pur-

pose, and the lower elements of the army,

who had not reached the dignity of being

advisers, no doubt sneered at and criti-

cised the enterprise, which they felt cer-

tain would end in disaster. Such is the

reception given to all uncommon proj-

ects.

Early in the year 1852 a group of en-

terprising men entered upon the work of

constructing a railroad through the Alps

of America, from Mauch Chunk to Eas-

ton, Pa., an undertaking much more for-

midable than the work of transporting

100,000 soldiers over the Italian Alps

The railroad project was embarked in for

the purpose of gathering some of the

natural riches of the Lehigh Valley, but

the ambition of the promoters received

scant sympathy and small financial sup

port. Building railroads through moun-
tain obstacles had not yet become popu-

lar. A recent writer recalling the dis-

couragement that depressed this enter-

prise, says

:

GENESIS OF THE LEHIGH VALLEY RAILROAD.

"The early days of the Lehigh Valley

Railroad were days of tribulation. There
was lack of encouragement and lack of

financial help. Skepticism of the feasi-

bility of the project ruled in Lehigh Val-

ley communities, and both skepticism and
ridicule were meted out to its projectors

by outside critics. Expressions of good
will and wishes for success were not en-

tirely absent, but the helping hand was
withheld."

The original preliminary survey of the

Delaware, Lehigh, Schuylkill and Sus-

quehanna Railroad, under which name
the Lehigh Valley Railroad was incor-

porated in 1846, was made by Roswell

B. Mason for a number of citizens liv-

ing in New Jersey. There was a vague
idea among them that the railroad would
be used to convey coal and merchandise

to the four rivers named in the charter

for transport to the ocean, thence to the

world of commerce. When, however,
the incorporators came to investigate the

character of the country to be traversed

by their railroad, they lost courage, and
the scheme was abandoned and lay dor-

mant for several years.

In 1852 the charter was secured by
Asa Packer, who had an unwavering
faith in the resources of the Lehigh Val-

'ey, with the inflexible determination to

utilize theuL His foresight and faith

in the enterprise in the fa'ce of difficul-

ties that would have appalled most men,

were backed by splendid courage and a

tireless energy, which won victory for

him and the faithful band of brave spir-

its who co-operated with him. The name
of the road was changed by act of legis-

lature in 1853 to the Lehigh Valley Rail-

road.

Asa Packer and the Chief. Engineer

Robert H. Sayre were the active powers

of the road. Upon their shoulders rested

the responsibility and work. The two

represented the functions of all the de-

partments that make up a railway or-

ganization of to-day; the one, the execu-

tive and financing departments, the other,

the construction and operating depart-

ments. The little, as well as the big

things, demanded their personal atten-

tion, exacting of them eternal vigilance:

MAUCH CHUNK INCLINED PLANE.

New England is proud to claim the

honor of having had within its bor3ws

the first railroad in America to carry

wheeled vehicles. Pennsylvania comes

next with its famous gravity railroad,

opened in 1827, from the Lehigh River

to Mount Pisgah, a peak 1,500 feet above

sea level, in the heart of a rich anthra-

cite region. This inclined plane railroad

was built for the transportation of coal

to the river. It is now operated as a

scenic railroad and draws multitudes of

visitors every summer.

When we come to regard its oldest

member as an integral part of a consoli-

dated railroad system we have to credit

the short, tortuous, inclined plane of

Mauch Chunk as being the most ancient

part of the Lehigh Valley Railroad.

BEAVER MEADOW RAILROAD.

.Another possession of ancient origin

was the Beaver Meadow Railroad, which

was projected in 1830 and put in opera-

tion in 1836. That was a famous little

railroad in its day. Its purpose was to

transport anthracite coal from the mines

near Beaver Meadow in the Mauch
Chunk region for shipment on the Lehigh

Canal. Its location was through a re-

markably rugged mountain district, where

it wound by steep hillsides, over torren-

tial streams, through swamps and forests

by a route that involved the greatest dif-

ficulties of construction then encountered

in railroad building. Although there was

no direct connection between the under-

takings the construction of the Beaver

Meadow Railroad was a fitting introduc-

tion to the building of the Lehigh Valley

Railroad.

The Beaver Meadow Railroad was as

famous for different locomotives it pos-

sessed as was the Lehigh Valley for the

novel forms its people produced in de-

veloping locomotives adapted to hauling

heavy loads over steep grades.

The first locomotive that belonged to

the Beaver Meadow Railroad was called

the Samuel D. Ingham, after president of

the company, and was notable among the

railroad motive power of that time. It

was built by Garrett & Eastwick, of

Philadelphia, was of the eight-wheel

type, had a peculiar valve motion designed

by Andrew M. Eastwick, reversing being

done by a block sliding on the valve seats,

and it was the first locomotive in Penn-

sylvania to he provided with a cab for

sheltering the engine crew.

EXTENSION AND CONSOLIDATION.

The first section of the Lehigh Valley

Railroad was no sooner opened than the

company was flooded with business far

beyond the most sanguine expectations of

the promoters. At the head of the com-

pany were men of a pushing, enterprising

character, who perceived the golden op-

portunities that their inroad into virgin

territory had brought forth and they pro-

ceeded to make the best of them. A
policy of extension and consolidation was

adopted, and the management proceeded

gradually to the absorbing of fragmen-

tary roads calculated to be worked up

into a great trunk line.

In 1864 the Lehigh Valley Railroad

Company absorbed the Beaver Meadow
Railroad,. an important move, for it took

away a competitor and seemed a valuable

feeder from the richest anthracite regions.

A few months later a consolidation was

eflfected with the Penn Haven and White

Haven Railroad. In 1866 another con-

solidation was effected, and the Lehigh

and Mahonoy Railroad became part of

the Lehigh Valley Railroad. This con-

solidation gave the name to the type of

eight-wheel connected and leading pony

truck locomotive designed by Alexander

Mitchell and built that year. At the same

time was purchased the North Branch

Canal, extending from Wilkes-Barre to

New York State line, a distance of 105

miles, with the privilege of laying a track

the whole distance. Other consolidations

and absorptions followed, and now the

Lehigh Valley Railroad Company operates

about 1,400 miles of track, with about 800

locomotives and 40,000 cars.

GRICE AND LONG LOCOMOTIVES.

The principal freight handled by the

Lehigh Valley Railroad Company has al-

ways been coal and other minerals. The

mechanical officials from the first dis-

played a leaning toward heavy motive

power that would handle economically

heavy freight over the steep grades.

Before discussing particulars of their

progress in this line, I wish to allude to

a peculiar type of mine locomotives used

on some of the branches. Fig. I illus-

trates one of these Grice and Long loco-

motives, which was at work at Packer

No. 4 Colliery as late as 1901.

This was a four-wheeled locomotive,
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with built uji frauic. The buiU-r. wliicli

is of the internally fired, return tubular

type, is placed over the front pair of

wheels. The cylinders, which arc placed

nearly vertical over rear axle, are in the

W'alschacrts valve motion, which waa

used all the time the engines were kept

ill service, probably twenty years. The
engines were bought in Cincinnati at

Sheriff's sale, and were taken by river and

FIG. I. CKK'K & I.UNlj LUC0.\1UT1\K.

rear of the boiler. The connectuig rods

drive a cranked shaft on which a gear is

placed. This gear in turn drives a pin-

ion on rear axle. The wheels are inside

the frame, and axles are cranked for

parallel rods. Only the rear pair of

wheels are equipped with springs. Shift-

ing* or so-called Stephenson link motion

was used, and the lost motion in parallel

rods was taken up on one end by taper

key, on the other by a set bolt lock nut.

In spite of very persistent search, I have

been unable to find out who designed

these extraordinary locomotives, but it

certainly was a man with some engineer-

ing ideas, the leanings being towards

marine practice. They were evidently

patterned somewhat after the Baltimore

and Ohio Grasshopper engines, being made

so short and compact that they would go

round any curve, but the boiler was of a

decidedly better form and the engine was
likely to do its work on less steam, while

it w'as very convenient for repairing.

EARLY FOUR CYLINDER ENGINES.

Among curious locomotives possessed

by the Lehigh Valley were two called the

"Defiance" and the "Champion," built by

the Niles Locomotive Works of Cincin-

nati, and purchased by the Beaver Mead-
ow Railroad Company in 1857. They were

designed for service on an inclined plane

and had cog gearing for working on a

rack rail. There were four cylinders, two
inside and two outside, had four pairs of

driving wheels connected outside, but no

truck. They were equipped with the

canal to Penn Haven, thence to Weather-

ly by rail

This information came to me from

Alexander Mitchell, of Wilkes-Barre, Pa.,

who was long an official of the Lehigh

Valley Railroad, and put a permanent im-

print upon the motive power of the world.

The first passenger engines belonging

satisfactory performance of these engines

a record of tonnage hauled is taken from

the president's report for the year end-

ing January, 1858: "During the six

months from April to September, inclu-

sive, the engine 'Catasauqua' ran 11,236

miles, and hauled 11,231 loaded and 11,-

246 empty cars of 5 tons each. In the

month of July the engine 'Lehigh' made
26 round trips, with an average load of

53S tons of coal per day." It is inter-

esting to compare the performance of

these engines with the present rating of

freight engines over this same division.

The "Catasauqua" and the "Lehigh"

were six-wheel connected drivers with a

four-wheel leading truck, and weight

about 46,000 lbs.

NORRIS AND MASON ENGINES.

In 1856 the E. A. Packer was purchased

from Wm. Mason, of Taunton, .Mass.,

and that builder continued to supply loco-

motives to the road as long as he lived.

This engine was used in passenger ser-

vice and was equipped with the Board-

man boiler. The peculiar construction

of the Boardman boiler required the use

of eccentrics on a return crank attached

to the main pin. This engine was also

equipped with a "Low Moor Iron" fire-

box, which was in constant use for eleven

years without renewal. This was con-

sidered at that time the best obtainable

material for fireboxes.

From 1855-66 the majority of the en-

gines in use were either from Norris or

Mason. There were some Baldwins, and

a very few Brandt engines, built at Lan-

caster, Pa. James A. Norris was pro-

prietor of the Lancaster Locomotive

Work'; and John Brandt superintendent.

FIG. ALEXANDER MITCHELL'S "CONSOLIDATION."

to the Lehigh Valley fr6m 1855-1859 were

wood burners; all freight engines burned

coal. Wood burning locomotives were in

use on that system as late as 1869, a curi-

ous practice to exist on a strictly coal

carrying railroad.

In 1856 three engines with Phlegers

patent boilers and Norris cut-off valve

motion were purchased of Norris & Son,

of Philadelphia. As. an evidence of the

The Mason engines were favorites

among the enginemen. They had the

main wheel forward, which made them

flexible on curves and free from nosing.

They were very good steamers and pow-

erful engines for their weight, the draw

bar between engine and tender being off-

set so that in starting a heavy train part

of the weight of the tender was thrown

on the drivers.
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The Norris engines, and also tlie Brandt

engines, were equipped with the Hink-

ley cut-off, which had to be thrown in

and out while the engine was in motion.

READY TO ADOPT IMPROVEMENTS.

All throughout the history of the Le-

high Valley Railroad it may be noticed

COMPANY BllI.DS THEIR OWN LOCOMOTIVES.

In 1867 the Lehigh Valley Railroad be-

gan the practice of building their own
locomotives as far as their shop facilities

would permit. Engines were built at De-

lano, Weatherly, W'ilkcsbarrc, Sayrc, and

at the So. Easton shop.

FIG. 3-

Jt)/. ^ Imcv. Kng.

CL.\RK'S INDEPENDENT CUT-Ol-I' MOTION.

that the men in charge of the rolling stock

were ^ways ready to adopt improvements

and this company was among the first to

reap the saving from a variety of inven-

tions whose purpose was to reduce the

cost of fuel and repairs, to prevent acci-

dents, and to increase the comfort of

train men.

By the time that the year 1865 opened

the company possessed a rather heter-

ogeneous supply of locomotives, the aim

evidently being to try all sorts to find

out which kind produced the best results.

R. Norris, Baldwin and Mason had been

the principal builders, but there were en-

gines from Brandt, of Lancaster, Pa.

;

Trenton Locomotive Works; Niles Loco-

motive Works, Cincinnati, Ohio; New
Jersey Locomotive Works, Paterson, N.

J.; Danforth & Cooke, Paterson, N. J.;

A. Pardee & Co., and J. A. Norris.

MASTER MECHANICS INVITED TO DESIGN

LOCOMOTIVES.

About this time the management put

upon the master mechanics the respon-

sibility of producing locomotives especially

adapted for the peculiarities of the system.

The first result of this movement was

the designing of the consolidation form

of engine (Fig 2) by Alexander Mitch-

ell, master mechanic of the Mahanoy

This practice adopted by the company

to build their own engines as far as pos-

sible furnished abundant opportunity to

develop individual ability, a practice that

had decided disadvantages. Every div-

ision master mechanic became a law un-

to himself concerning what form of loco-

motive he should build. The theory was

other, the motive of difference sometimes

being merely dread of imitation.

.\n undeniable result of the system of

making every master mechanic indepen-

dent of the others was the accumulation

of an assortment of patterns such as no

other railroad company ever possessed.

There was quite a variety of odd loco-

motives built by the Lehigh Valley people

—some of them marking progress, others

marking things and practices that ought

to be avoided.

iLARk's INDEPENDENT CUT-OFF

LOCOMOTIVES.

Prominent among those oddities were

certain locomotives built by David Clark,

with a link motion and independent cut-

off valve. This gear had six eccentrics,

straps and rods, four rock shafts, two re-

verse levers and rods, two additional

valves, valve seats, valve steins and stuf-

fing boxes. The motion is illustrated in

Fig. 3. The engines produced what were

probably the finest indicator diagrams

ever made by a locomotive, but it did not

effect any saving of fuel over a common
link motion engine of the same class.

FIG. "BEE" LOCOMOTIVE, Wnil ll-..\ |iKI\l.\i. Will-.KLS.

that each master mechanic was the best

judge of the kind of engine best adopted

for the physical characteristics of that

part of the line where he had charge.

The result was great rivalry among the

different master mechanics with train men

FIG. MASON'S DOUBLE-HEADED -JANUS.''

Division. That was in 1866. The en-

gine was built by the Baldwin Locomotive

Works and was a striking success from

the first. Within a very few years it be-

came one of the most popular locomotives

all over the world.

active partisans ready to abuse or prais-

the engines, and frequently to put at a

disadvantage those they disliked. There

were Hoffecker engines, Campbell en-

gines, Michell engines, Clark engines, and

Kinsey engines, all differing from each

In 1871 the company purchased Mason's

"Janus" (Fig. 4), a double-headed engine

of the Fairlie tj'pe. It did good work as

a pusher, and was popular with the en-

gineers, but it never was duplicated.

.Alexander Mitchell tried to advance on

ihe consolidation with two engines called

the "Ant" and the "Bee" (Fig. sL which

had five pairs of drivers connected and a

pony truck in front. The engines gave

some trouble on curves, so the back pair

of drivers were taken out and a pair of

small carrying wheels substituted, mak-

ing the first of the 2-8-2 or Mikado type.

Two engines were built by the Norris

Locomotive Works, Lancaster, Pa., in

1867. Quite a number of this kind of en-

gine is now used in mountain service.

SEARCHING FOR THE FITTEST.

Master Mechanic Philip Hoffecker at-

tempted to improve on Mitchell's 2-10-O

engines by applying a four-wheel truck

(Ci'iiliiiucd on page 36.)
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Of Personal Interest
Mr. William W. I'inley has been elect-

ed president of the Southern Railway, the

vacancy having been caused by the tragic

death of Samuel Spencer. Mr. Finley was

born in Missis.sippi in 1853 and began his

railroad work as stenographer on the New
Orleans, Jackson & Great Northern, which

road now forms part of the Illinois Cen-

tral. He subsequently was appointed as-

sistant general freight agent on the Texas

& Pacific and in 1886 he became general

freight agent. In 1888 he took a similar

position on the roads comprising what

was called the "Panhandle Route." In

i88g he was made chairman of the Mis-

souri Traffic Association and the follow-

ing year he became chairman of the

Wesern Passenger association. His next

appointment was that of general traffic

manager of the Great Northern and three

years later he went to the Southern as

W. W. FINLEY.

third vice president. For a short inter-

val he became again connected with the

Great Northern as second vice-president,

but returned in a similar capacity to the

Southern, of which road he is now the

executive head. Mr. Finley has thus had an

extensive railroad experience, not only by

reason of his connection with several im-

portant lines and associations, but because

his services have been secured by roads

which are necessarily operated under

widely different conditions, and the new

president of the Southern, now in the very

prime of life, is well fitted to discharge

the onerous duties and cope with the re-

sponsibilities which such a position neces-

sarily involves.

Mr. Frank Johnson has been appointed

general foreman of the Southern Railway

shops at Knoxville. Tenn,, vice Mr. T. H.

Williams promoted.

Mr, G, M, Basford, who has been

in charge of the Publicity Department

of the American Locomotive Company,

has been appointed assistant to the

president of the company.

Mr. G. Roy Bullen has been appointed

general agent for the freight and passenger

departments of the Chicago Great Western

Railway, with headquarters in Winnipeg,

Manitoba, vice Mr. D. Morrison, resigned.

Mr, W, J, McKee has been appointed

general superintendent of the Central Dis-

trict of the Missouri Pacific Railway, with

office at Coffeyville, Kas,, vice Mr. A.

DeBernardi, transferred.

Mr. A. DeBernardi has been appointed

general superintendent of the Southern

District of the Missouri Pacific Railway,

with oflice at Little Rock, Ark., vice Mr.

H. Baker, resigned.

Mr. J. E. Maloney has been appointed

traveling fireman for the Western Divi-

sion of the New York Central Railroad.

Mr. S. L. Girsley has been appointed

traveling fireman for the Western Divi-

sion of the New York Central Railroad.

Mr. William Schlafge, master mechanic

of the New York Division of the Erie

Railroad, has been appointed master car

builder of that road, with headquarters at

Meadville, Pa,, vice Mr, R, W. Burnett,

resigned.

Mr. J. J. Dewey, master mechanic oi

the Cincinnati Division of the Erie Rail-

road, has been transferred to the New
York Division of the same road, with

headquarters at Jersey City, N. J,, vice

Air, William Schlafge, promoted,

Mr. C. James, master mechanic of the

Rochester Division of the Erie Railroad,

has been transferred to the Cincinnati Di-

vision, with headquarters at Gallon, Ohio,

vice Mr. J. J. Dewey, transferred.

Mr. D. Van Riper, general foreman of

the Meadville Shops of the Erie Railroad,

has been appointed master mechanic of the

Rochester Division at Avon, N. Y., vice

Mr. James, transferred,

Mr, G. A. Moriarty, general foreman of

the Port Jervis Shops of the Erie Rail-

road, has been appointed master mechanic

of the Delaware Division of the same

road, with headquarters at Port Jervis.

N. Y.

Mr. J. H. Green has been appointed mas-

ter mechanic of the Norfolk & Southern

Railroad, with headquarters at Newbern,

N. C.

Mr. D. .Anderson has been appointed

master mechanic of the Chicago Union

Transfer Railway, with office at Clearing,

111., vice Mr. E. Owen, resigned.

Mr. F. W. Williams has been appointed

division master mechanic of the Chicago,

Rock Island & Pacific Railway at Chicka-

sha, I. T., vice Mr. James McDonough,

resigned.

The promotion of Mr. M. J. Drury to

the position of mechanical superintendent

of the western grand division of the Atchi-

son, Topeka & Santa Fe was men-

tioned in our columns last month and

we reproduce his photograph in this issue.

He entered the service of the Santa Fe

Railway Company as machinist at Tope-

ka, Kans., in February, 1889, and after a

few months' service was appointed gang

foreman, remaining in that position until

May, 1893, when he was appointed general

foreman at La Junta, Colo. Later on he

was transferred to a similar position on

the Oklahoma division at Arkansas City,

Kans., in October, 1895, and was made

division foreman of that division in igoo.

He was subsequently appointed master

mechanic of the Albuquerque division at

M. .1. DRURV.

Windslow, Ariz., in October. 1902 ; ap-

pointed master mechanic of the New Mex-

ico and Rio Grande divisions, with head-

quarters at Raton. New Mexico, May,

1906, and appointed mechanical superin-

tendent of the Western Grand Dix-ision,

with headquarters at La Junta. Colo.. No-

vember I, 1906.

Mr. T. H. Williams, formerly general

foreman of the Southern Railway shops at

Knoxville, Tenn., has been appointed di-

vision foreman on the same road, having

jurisdiction over all the company's shops

on the Knoxville division.

Mr. W, E, Neal has been appointed

roundhouse foreman of the Chicago, Lake

Shore & Eastern Railway, at Rossville,

111,

Mr. George Spencer, superintendent of

the Toronto to Smith's Falls Division of

the Canadian Pacific Railroad, has beer»
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moved to the North Bay District, vice

Mr. J. R. Nelson, transferred.

Mr. J. R. Nelson, superintendent of the

North Bay district on the Canadian Pa-

cific Railway, has been transferred to To-

ronto. He will have charge of the line

from Toronto to Smith's Falls, vice Mr.

George Spencer, transferred.

Mr. Edward W. Hodgkins, vice-presi-

dent of Adreon & Company, is in charge

of the St. Louis office, which is now at

No. 208 in the Western Union building in

that city. Tlie company handles a number

of railroad specialties.

Mr. F. M. Steele, for several years an

engineer on the Western Division of the

New York Central & Hudson River Rail-

road, has been promoted to the position of

road foreman of engines, vice Mr. W. C.

Crandall, promoted. Mr. Steele is a young

man of good character and judgment and

•we predict for him every success in his

advanced position. Mr. Steele's office

headquarters are in Rochester, N. Y.

Mr. R. Anthony, locomotive foreman on

the Canadian Pacific Railway, has been

transferred from Revelstoke, B. C. to

Cranbrook, B. C.

Mr. W. H. Hudson, general master me-

chanic of the Western Division of the

Southern Railroad, with offices at Knox

ville, Tenn., has resigned to go into other

business.

Mr. J. S. Lemly has been appointed as

sistant trainmaster on the Wheeling Divi-

sion of the Baltimore & Ohio Railroad,

at McMeechen, W. Va.

Mr. E. A. Lacey has been appointed road

foreman of engines of the Buffalo & Sus-

quehanna Railroad, with headquarters at

Galeton, Pa.

.Mr. W. K. Larr has been appointed road

foreman of engines and trainmaster of the

Peoria Division of the Vandalia Line.

Mr. J. W. Dodd has been appointed

night foreman of the Canadian Pacific

Railway, at North Bay, Ont.

Mr. J. H. Mathers has been appointed

night foreman of the Canadian Pacific

Railway at Chapleau, Ont.

Mr. H. Jacob has been appointed night

foreman of the Canadian Pacific Railway

at Schi-ieber. Ont.

Mr. A. H. Eager, heretofore general

foreman of the Canadian Pacific Railway

Shops at Crinbrook. B. C, has been trans-

ferred to a similar position at Calgary,

Alta., vice Mr. W. Byrd, transferred.

Mr. J. G. Norquay. heretofore road fore-

man of locomotives. District No. 2, West-

ern Division. Cranbrook, B. C, has

been transferred to a similar position in

District No. i. Western Division, of the

Canadian Pacific Railway, vice Mr. R. D.

Smith, promoted.

Mr. A. Stewart has been appointed gen-

eral superintendent motive power and

equipment of the Southern Railway, with

headquarters at Washington, D. C. The

office of mechanical superintendent has

been abolished.

The Late Samuel Spencer.

President Samuel Spencer, of the

Southern Railway, lost his life in a train

collision near Lynchburg, Va., on Novem-

ber 29. We have never met a man of

Mr. Spencer's high standing likely to be

more sincerely regretted by a host of

friends and admirers. Railway and Lo-

comotive Engineering has lost one of its

best friends and its officials mourn tht-

personal bereavement with sincere regret.

Mr. Spencer had been the finest type

of American railway general managers

and may be regarded as an excellent rep-

resentation of the railroad man who builds

sound practical training upon the founda

lion of a first class education. Samuel

Spencer was born at Columbus, Ga., in

1847, and having enjoyed a university edu-

cation, entered railroad service through

the engineering; department of the Savan-

nah & Memphis Railroad. He came to

S.\Mfi:L Sl'EXCKK.

realize early that the operating depart-

ment had the road through which rail-

road men climb the ladder to the top. We
find him when twenty-five years old work-

ing as a clerk to the superintendent of

the New Jersey Southern Railroad. His

intelligent diligence pushed him along

rapidly through the grades of supervisor

of trains of the Baltimore & Ohio, genera!

superintendent of the Long Island Rail-

road, general manager of a section of the

Baltimore & Ohio, and ultimately presi-

dent of the Southern Railway. He was a

kindly, genial man, who drew others with

the confidence that they were dealing with

a superior who was ever ready to temper

justice with mercy. Tt is a pity that such

a good man was taken and so many

left we well could spare.

Mr. George A. Ellwanour has been ap-

pointed foreman of car inspectors on the

West Penn Division of the Pennsylvania

with office in Allegheny. Pa.

:\Ir. C. A. Livingston has been appointed

locomotive foreman of the Grand Trunk

Railway, at Fort Erie, Ont., vice Mr. I.

Jefferis, resigned.

Mr. J. Cardell, formerly master me-

chanic of the Canadian Pacific Railway at

Calgary, Alta., has been assigned special

duties by the assistant superintendent of

motive power. Western lines of the C.

P. R. Mr. Garden's headquarters are at

Calgary, Alta.

Mr. W. G. Edmonson, engineer of tests,

has been appointed mechanical engineer

of the Philadelphia & Reading Railroad,

vice Mr. F. F. Gaines, resigned.

Mr. Howard Stillman, heretofore engi-

neer of tests, has been appointed mechan-

ical engineer of the Southern Pacific Rail-

road, vice Mr. F. W. Mahl, resigned.

Mr. F. F. Gaines, formerly mechanical

engineer of the Philadelphia & Reading,

has been appointed superintendent- of

motive power of the Central Railroad of

Georgia, vice Mr. W. E. Chester, resigned.

Tlie position of general master mechanic

has been abolished on that road. Mr.

Gaines began as an apprentice on the

Erie & Yoming for about a year, after

which he went to the Lehigh Valley and

worked as a draughtsman for about five

years. He then became engineer of tests.

He subsequently held the position of chief

draughtsman, and was made mechanical

engineer, which position he held for about

six years, after which he was master me-

chanic of the Wyoming division for about

two years. He was with the Philadel-

phia & Reading for about two years be-

fore his present appointment on the Cen-

tral Railroad of Georgia.

Mr. C. W. Burke, heretofore machine

^hop foreman in the Baltimore & Ohio

shops at Garrett, Ind., has been promoted

to be general foreman of the same shops.

Mr. A. Tribby has been appointed fuel

inspector on the Baltimore & Ohio, vice

Mr. J. S. Coniflf, promoted.

Mr. J. S. Coniff, formerly fuel inspector

on the Baltimore & Ohio, has been pro-

moted to the position of road foreman of

engines on the east end of the Cumberland

Division, vice Mr. W. B. Blackwell, re-

signed.

Mr. W. S. Murrain, master mechanic on

the Southern Railroad at Spencer, N. C,

has been transferred to Knoxville in a

similar capacity on the same road, vice

Mr. W. H. Hudson, resigned.

Mr. J. R. Shanks has- been appointed

master mechanic of the East Broad Top

Railroad, with headquarters at Orbisonia,

Pa., vice Edgar Shellabarger, deceased.

Mr. Geo. W. Smith has been appointed

traveling fuel inspector and general trav-

eling fireman of the Chicago, Milwaukee

& St. Paul, with office at St. Paul, Minn.

Mr. J. E. Cameron, formerly master

mechanic of the Atlanta, Birmingham &

Atlantic shops at Waycross, has been

transferred as master mechanic to the

same company's shops at Fitzgerald, Ga.
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Mr. W. VV. Fiiilcy, president of the

Southern Railway, has been elected presi-

dent of the Georgia Southern & Florida

Railway, as well as a member of tlic

board of directors.

Mr. Frank Walters has been made gen-

eral manager of the Chicago & Northwes-

tern's lines west of the Missouri river.

He has succeeded G. F. W. Bidwell, who
resigned on account of ill health.

Colonel Frederick P. Fox, formerly di-

vision passenger agent of the Delaware,

Lackawanna & Western at Buffalo, has

been appointed industrial agent of the

Lackawanna, with office in New York,

vice Mr. W. P. Colton, resigned. Before

entering railroad service he was a well

known newspaper writer, and thus re-

ceived a training and experience, as well

as a wide acquaintanceship that specially

fits him for the new duties he has assumed

quin Division of the same road, with head

quarters at Bakersfield, vice Mr. D. P.

Kellogg, transferred.

Mr. William Merry, general foreman of

the Southern Pacific Shops at Tucson, has

bceji transferred as general foreman of the

Los Angeles Shops of the Southern Paci-

fic Company, vice Mr. J. Shellaberger,

promoted, j

Mr. J. W. Small, heretofore master me-

chanic on the Southern Pacific Company
at Los Angeles, has been appointed super-

intendent of motive power of the RandoU
Lines in Arizona and Mexico.

Mr. J. J. Scully, heretofore superintend-

ent of District No. 3, Central Division, of

the Canadian Pacific Railway, at Brandon.

Man., has been appointed superintendent

of District No. I, Central Division of the

Canadian Pacific Railway, at Kenora, Ont.,

vice Mr. O. O. Winter, transferred.

wishes for his success of all those over

whom he will have jurisdiction, and the

New York Central System is to be con-

gratulated that it possesses men of Mr.

Crandall's character and judgment, to pro-

mote to the higher positions. Mr. Cran-

dall's office headquarters are at Syracuse,

N. Y.

,

Mexican Central Oil Burner.

The American Locomotive Company's

shops at Patcrson, N. J., formerly called

the Cooke Locomotive Works, have re-

ceiit'y turned out >ome consolidation en-

gines for the Mexican Central Railroad.

These 2-8-0 freighters burn crude oil and

are altogether very powerful machines,

and with the large tapering smoke stack,

steel cab, and large windows, present what

may be called a very business-like appear-

ance.

CONSOLIDATION OIL BURNER ON THF, ME.XIC.AN CENTRAL.
Ben Jolmson, Supt. of Mach. American Locomotive Co., Builders.

in their relationship to newspapers and
other publications.

Mr. J. T. Harahan has been elected

president of the Illinois Central Railroad,

vice Mr. Stuyvesant Fish, resigned. Mr.
Harahan has steadily risen in railway ser-

vice, and has been officially connected with

the Louisville & Nashville, and the Lake
Shore & Michigan Southern Railway. For
sixteen years he has been an officer of the

Illinois Central and has been promoted
in that service from one position to an-

other until at last he has reached the

highest executive position in the gift of

the board of directors.

Mr. D. P. Kellogg, master mechanic of

the San Joaquin Division of the Southern
Pacific Company at Bakersfield, has been
transferred to the Los Angeles Division,

with headquarters at Los Angeles, Cal.,

vice Mr. J. W. Small, resigned.

Mr. J. Shellaberger, heretofore general

foreman of the Los Angeles Shops of the

Southern Pacific Company, has been ap-

pointed master mechanic of the San Joa-

]\Ir. O. O. Winter, heretofore superin-

tendent of District No. i. Central Divi-

sion of the Canadian Pacific Railway, at

Kenora, Ont., has been appointed super-

intendent of District No. 3 of the Canadian

Pacific Railway, at Brandon, Man., vice

Mr. J. J. Scully, transferred.

Mr. Wm. J. Crandall, for the past five

years road foreman of engines on the

Western Division of the New York Cen-

tral & Hudson River Railroad, has been

appointed master mechanic with jurisdic-

tion over that portion of the division be-

tween Rochester and Syracuse. Mr. Cran-

dall has been in the service of the New
York Central for twenty years, commenc-
ing in the capacity of a locomotive fireman,

and foreman of engines to his present po-

sition. During the whole of Mr. Crandall's

term of service he has discharged the du-

ties of his position with entire satisfaction

to the officials of the company he served,

and at the same time he has won the re-

spect and esteem of his fellow employees.

In his present position he has the best

The cylinders are simple, being 21 x 26

ins., with piston valves. The driving

wheels are 55 ins. in diameter and with a

boiler pressure of 200 lbs. to the square

inch, the calculated tractive effort is 35,-

440 lbs., and with 180,000 lbs. on the driv-

ers the ratio of tractive effort to adhesive

weight is as i to 5, very nearly. This

makes the engine one with little tendency

to slip. The valves are inside admission,

actuated by the Stephenson link motion.

They have a travel of 51/$ ins., lead 1-32

diameter. The H.P. pistons drive on the

crank axle of the leading pair with com-

paratively short connecting rods, and the

pistons of the L.P. cylinders, which are

outside, drive on the centre pair.

The ratio of the cylinder volumes is i

to 2.82. Apart from the difference in

strokes, the cylinders are similar to those

used on previous balanced compound loco-

motives built by the Baldwin Locomotive

Works. All four guides are braced by

one guide bearer. The crank axle is of

the Z form, forged in one piece. The
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valves are of the piston type and arc actu-

ated by Stephenson Link motion of the

indirect kind. The engine frames are of

cast steel of the usual bar type. All the

wheels are flanged. The driving wheel

base is 13 ft. 6 ins. The total engine

wheel vase is 26 ft. 9 ins. and with

tender the wheel base is in all 55 ft. 6 ins.

The weight on the drivers is estimated

at 99,000 lbs., while the front truck carries

47,000 lbs., making a total of 146,000 lbs.

When the weight of the tender is added

the whole becomes 262,000 lbs.

A screw reverse mechanism is used.

The special equipment includes Friedmann

injectors, English Westinghouse air

brakes and "Italian type" Coale muffled

safety valves. Whitworth standard threads

are used for all bolts and nuts. The
screw couplers, drawhooks and spring

buffers conform to designs furnished by

the railroad company. All the driving-

wheel centres are of cast steel, with tires

held by retaining rings. The engine truck

and tender wheels are of solid rolled steel.

The rims are thick enough to enable

tires to be shrunk on when the diameters

have become sufficiently reduced by wear.

The engines are fitted with steam heat

equipment

The boiler is of the straight top type,

having narrow fire box. Five locomo-

tives have fire boxes made of copper,

while steel is used in the remainder. The
fire door opening is formed with a cast

ft. in all, made up of 150 in the fire box phasized by the absence of a headlight,

and 2,018 in the flues. These are 250 in pilot, bell and cab windows. Some of the

number and 15 ft. 6 ins. long. The grate principal dimensions are appended for ref-

arca is 33]4 sq. ft. erence

:

fol a

8

f

W7

r^
M7

-7^77?.̂

CONSTRUCTION OF THE BURNER, SHOWING OIL AND STEAM JET OPENING.

The tenders are of the usual type, hav-

ing U-shaped tanks and frames built of

lo-in. steel channels. The water capacity

Gauge, A ft. 9 ins.

Boiler—Diameter, 60 ins.; thickness of sheets,
^ in.; working pressure, 200 lbs.; fuel,
coal and briquettes; staying, radial.

Firebox—Length, 114 3/16 ins.; width, 42H
ins.; depth, front 69^ ins., back 57H ins.;
thickness of sheets, sides 5/16 in., back
5/16 in., crown ^ in., tube Y2 in.; water
space, front 4 ins., sides 3 ins., back 3 ins.

Driving Wheels-"—Diameter outside, 72.83 ins.;
journals, mdfci, 9x10 ins., others S'/txgli
ins.

Engine Truck Wheels—Front, diameter, 33
ins.; journals, sJ/ixio ins.

Tender—Journals, 5x9 ins.

Service— Passenger.

FIREBOX OF MEXICAN CENTRAL OIL BURNER.

Steel ring, to which both the inside and
outside sheets are riveted. The grates are

of the usual rocking type, with drop plates

in front. The heating surface is 2,168 sq.

is 5,280 U. S. gallons and the tank car-

ries 6 tons of coal. The engines, though

American in many details, nevertheless

have a foreign appearance, which is em-

Motive Power on the Lehigh Valley.

(^Continued from page 32.)

with all the wheels in front of the cylin-

ders. Some of that class of engines are

still in service, but they display no su-

periority over the consolidation engine

Rogers people built some Moguls with a

four-wheel truck in front of the cylinders,

but they never achieved popularity. Hof-

fecker also built 4-8-0 engines afterwards,

known as twelve-wheelers (Fig. 6).

strong's duplex.

In the search for a passenger loco-

motive which could make time over moun-

tain grades, and also haul a heavy train,

the famous "Duplex" No. 444, was
developed. This engine was built at

Wilkesbarre in 1886. It was the first en-

gine equipped with the Strong twin fire-

boxes for burning anthracite coal. The
boiler was 33 ft. long, and was composed

of an outer shell in combination with a

firebox of two Fox corrugated flues side

by side, joining into a combustion cham-

ber. Although the Fox corrugated flue

was found very frequently in marine

practice, and had been to a limited ex-
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tent adapted to locomotives in Germany.

The total length of firebox and combus-

tion chamber was 16 ft. 4% inches. The
smallest diameter of flue was 38^4 inches.

The length of firebox was 8 ft. 9 ins.

The engine was a failure and was a

good illustration of what an amateur will

do when lie iiiulcrt.ikcs to dcsi.^ii a loco-

motive.

Campbell's audenried.

.Another engine with a modification in

the link motion was built at Hazleton in

1886. This was an 8-wheel engine, the

"Audenried," later changed to "John

Campbell," intended for passenger Ser-

vice, was a sister engine to that with

the independent cut-off built by David

Clark, and had his cut-off vnlve placed

above the slide valve. By means of this

valve the cut-off could be varied. When
it was not in use, the cut-ofif valve trav-

Why Elliptical. with a circular manhole.—The Boiler

In a certain technical college, when the Maker.

question, "Why are boiler manholes made

elliptical, and not circular?" was put to In a town in Illinois a traveling the-

I-K;. 6. Ilol'l U1LKER'.S 4-S-o ENGINii.

ON THE LEHIGH VALLE

eled the same path as the main slide valve.

This cut-off valve rested on top of the

main valve, which had steam passages

through if, and was operated by an extra

eccentric placed on each side of the en-

gine. The motion was transferred to the

valve through the medium of a radius bar

and slide block This slide block on

radius bar was connected to a lever in the

cab by means of a lift shaft and reach

rod. Here by means of a notched quad-

rant, the point of cut-off sould be changed

at will.

The engine, like Clark's, was celebrated

for the beautiful indicator diagrams it

produced, but it did not pull any more

cars or burn less fuel than the other en-

gines, so the independent cut-off with its

extra attachments was allowed to fall in-

to innocuous desuetude.

Since that time the Lehigh Valley Rail-

road people have been contented to fol-

low the beaten path in locomotive design-

. ing. No better power is to be found in

the country, and the company may of

late years apply to itself the aphorism

"happy is the country that has no his-

tory."

the class in ex-

amination, the

majority an-

swered by de-

scribing the

shape of a man's

head or body, or

in some other

manner going in-

to the details of

the human anat-

omy. The oth

ers answered
that the reason

for making them
'^

elliptical is that

the covers may be placed on the inside,

an operation which would be impossible

atre troupe were playing "Damon and

Pythias." The most pathetic scene of the

play is the last act, where Damon is about

to be led to execution, and is straining his

eyes looking for a friend to bring a re-

prieve, and frantically calls out, "Is he

coming?" At this exciting momerit the

sound of a locomotive whistle was heard,

and some wag in the audience shouted.

"He'll be here by next train." and the

tragedy was converted into a roaring

farce.

The electric light was first obtained by

Sir Humphrey Davy in 1843. but recent

improvements by Edison and Brush have

made its general use possible.—Journal of

Education.

The great consulting room of a wise

'man is his library.—G. Dawson. FIG. 7. STRONG'S "DUPLEX" LOCOMOTIVE.
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Bogie Well Wagon

A very interesting type of what is

crflled a well bogie wagon has lately

been built by the Leeds Forge Co, Ltd.,

for the Cheshire Lines Committee, operat-

ing between Manchester and Liverpool,

from the designs of Mr. J. G. Robinson,

the chief mechanical engineer of the

Great Central Railway Company of Eng-

land, and is intended for the conveyance

of boilers, large castings, and other loads

of unusual proportions. The part known

as the well, or the sunken body of the car

between the trucks, is provided with eight

circular links on each side, held to the

outer sill by eye bolts, and these circular

links are for the purpose of passing ropes

or chains through to hold the load in

position. The car is intended for a maxi-

mum load of about 89.600 lbs., or, as we

would approximate it, 90,000 lbs.

At first sight the car body, which hangs

on links suspended from the trucks, would

appear to be able to sway backward and

forward parallel to the track sufficiently

to bump the bulkheads against the truck

frames, but this is not the case. The four

sides are made of steel I-beams 9 ins.

deep with 7 in. flanges and weighing 58

lbs. to the foot. These beams are spaced

so as to give a width of 7 ft. 5 in. over

plates in the central portion of the well.

The two outside sills are offset 6 ins.

each, close to the trucks, so that they pass

outside the truck frames. The two centre

sills have an offset of 4 ins. each, ap-

proaching one another and before they

run under the truck frame. The truck

frame is built up of angles and plates and

webs of the I-beams and are ^Va ins. in

diameter and about 4° '"S. long. Between

the I-beam webs there are conical spacing

pieces on the pins made of cast steel, and

these prevent any side shifting of the

hangers. The hangers are, of course,

free to swing on the pins, and side motion

is provided for by having the eyes

through the hangers struck to the arc of

a circle, the bell mouths being outward.

The body of the car, therefore, as far as

the pins and hangers are concerned, is

free to swing in any direction with-

in cerain limits, and may be de-

scribed as practically floating between

the trucks. The top centre casting,

as we said, consists of a hollow cylin-

der strongly ribbed on the outside.

Into this hollow cylinder the bottom cen-

tre casting, which is the male casting,

fits. It consists of a flat plate riveted to

the top flanges of the two centre sills and

having a heavy centre base slightly round-

ed, and standing up sufficiently to be com-

pletely enclosed in the hollow cylinder of

the top casting. Through the two centre

castings a 4'A '"• king pin is passed, this

pin having a head rounded on the under

side and resting in a cup shaped recess of

the upper casting.

The centre castings and the king pins

are therefore capable of a slight move-

ment in all directions, and this with the

motion allowed by the hangers, permits

the trucks to readily adjust themselves

to curves and inequalities of the track.

The hangers and pins support the weight

of the body and the load, and the massive

centre castings preserve the distance be-

METHOD OF ATTACHING CAR BODY TO TRUCK FRAMES.

the truck bolster is of substantial and

rigid construction. This truck bolster

carries a heavy centre casting of peculiar

construction. The centre of this

casting is a deep, strongly webbed hol-

low Cylinder 10 ins. in diameter and about

8 ins. deep. The truck bolster also car-

ries 'on each side heavy steel castings

through which the two top hanger pins

pass. The pins are 4 ins. in diameter and

26 ins. long. These pins support hangers

4^4 X 25^ ins., the eyes of which are 8

ins. wide. '
'_

- —
The lower hanger pins pass through the

tween the trucks, and prevent a pull at

one end of the car from moving one

truck without also at once giving motion

to the car.
'

The sills of the car are laterally braced

every 4 ft. by 54 in. plates secured by

knees to the webs of the beams. Well

plates '/2 in. thick riveted to the upper

fac?s of the lower flanges give the 'car a

sort; of' continuous floor between the I-

beam girders. A series of holes are

drilled through the well plates to allow

Water to drip out of what otherwise would

be pockets between the webs and the cros?

The Cold

Test
With the bleak, cold

weather comes more or

less imperfect action of

the air brakes, and worry

and trouble for the engi-

neer as a result. If noth-

ing is done to relieve this

condition, you will be

bothered all winter, and

consequences may be seri-

ous.

When the air brake sys-

tem is lubricated with
Dixon's Graphite Air

Brake and Triple Valve

Grease the brakes respond

sensitively to all reduc-

tions of pressure. Even in

the coldest winter weather

this grease will not stiffen

and result in emergency

action of the brakes when

service application is

wanted.

Get "proof" sample No.

69-1 and make some trial

tests on your engineer's

valve and angle cocks.

JOSEPH DIXON
CRUCIBLE CO.
Jersey City, N. J.
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GOLD
Car

Heating
and

Lighting

Co,

Manufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully fumistied

Main Office, Whitehall Building

17 BATTERY PLACE

NEW YORK

braces. Ihc sills, or girders, of this car

are reinforced by ^ in. plates gJ/S in.

wide, laid on top and underneath the

flanges and riveted thereto. There are

two on top and four on the bottom, but

the central portion of the car, for a dis-

tance of 23 ft., has a third flange plate

on the under side, and for a distance of

20 ft. in the centre a fourth reinforcing

flange plate is run along the underside of

the girder flanges. This plate is 9% ins.

above the rail, while the lower plate at

the hangers is 9 ins. above the rail. This

constitutes the minimum clearance of the

Looking for Facts.

#»nfucius, the great Chinese philoso-

pher, stated that "if you seek for realities

your desires will be fulfilled." This is

particularly true in mastering the mys-

icrics of mechanical contrivances. The
difficulty is in knowing the shortest and

best route in the search for information

in regard to the realities that lie hidden

from the untutored eye. The young rail-

road man encounters many mysteries

when he enters on his high calling. He
needs information. He should seek for

It and his desires will be fulfilled.

FORTY-TON WELL WAGON

car. The girders have a chamber of 2 ins.

at the centre, so that the top of the high-

est flange plate on the upper side of the

girders, at the centre of the car about

24^ ins. above rail level. The bulkheads,

or upright partitions, which form the ends

of the well, are made of braced plates

faced with lY^ in. oak plank.

Some of the principal dimensions are

as follows: Length, over buflfers, 59 ft.

3 in. ; width, over headstocks, 7 ft. 3 in.

The length of the well is 32 ft., and its

width 7 ft. 5 in. The distance from rail

level to the floor of the car at the ends

is I ft. ZYi in. There are two four-

wheeled trucks or bogies, the centres of

which are 44 ft. 9 in. apart. The wheels

have a diameter on tread of 4 ft. 6 in.,

.t: d the bogie wheel base is 6 ft. 3 in.

The journals, both on inside and outside

of the wheels are 8 in. by 5^/2 ins., thus

giving 16 bearings in all. The axle boxes

are set in jaws and have overhung

springs. The centres of journals are 6

ft. 4 in. apart longitudinally. The buffer

height is 3 ft. 5H ins., and the centres of

buffers 5 ft. 8V2 ins. If loaded to its full

capacity the car will carry 40 long tons,

hut if loaded with a central space of 12

ft. the carrying capacity is 25 long tons.

This well wagon, which is what we would
call a special steel platform car, is fitted

with a hand-brake on one truck only,

applying one brakeshoe to each of two
wheels. This is intended to hold the car

on a siding or where required and not for

the purpose of retarding motion when
r", ning in a train.

The patterns which adorn cashmere

shawls are copied from the leaf of the

begonia.

OX THE CHESHIRE LINES.

Right here. Railway and Locomotive

HxGiNEERiNG suppHes the necessary ad-

junct. Its pages are filled with the ex-

pressions of the best thoughts of the

leading railroad men of our time. It

has met the universal approval of the

leading railway men throughout the

world. The price. $2.00 a year, places it

within the reach of every railroad em-
ploye.

"Twentieth Century Locomotives," .^n-

gus Sinclair Co., deals comprehensively

with the design, construction, repairing

and operating locomotives and railway

machinery. First principles are ex-

plained. Steam and motive power is

dealt with ; workshop operations de-

scribed, valve motion, care and manage-
ment of locomotive boilers, operating

locomotives, road repairs to engines,

blows, pounds in simple and compound
engines ; how to calculate power, train

resistance, resistance on grades, etc.

Shop tools explained. Shop recipes, defi-

nitions of technical terms, tables, etc.

Descriptions and dimensions of the va-

rious types of standard locomotives. The
book is well and clearly illustrated and
is thoroughly up to date in all particulars,

years." Price, $2.00.

"Locomotive Engine Running and Man-
agement," by Angus Sinclair, is an old

and universal favorite. A well-known
general manager remarked in a meeting
of railroad men, "I attribute much of my
success in life to the inspiration of that

book. It was my pocket companion for

years." Price, $2.0.

"Practical Shop Talks." Colvin. This
is a very helpful book, combining instruc-

tion with amusement. It is a particularly

useful book to the j^oung mechanic. It
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has a stimulating effect in inducing him

to study his business. We sell it for

SO cents.

"Examination Questions for Promo-

tion." Thompson. This book is used by

many master mechanics and traveling en-

gineers in the examination of firemen

for promotion and of engineers likely to

be hired. It contains in small compass

a large amount of information about the

locomotive. Convenient pocket size. We
cordially recommend this book. It sells

for 75 cents.

"The 1904 AW Brake Catechism." Con-

ger. Convenient size, 202 pages, well il-

lustrated. Up to date information con-

cerning the whole air brake problem, in

question and answer form. Instructs on

the operation of the Westinghouse and

the New York Air Brakes, and has a list

of .examination questions for enginemen

and trainmen. Bound only in cloth.

Price, $1.00.

"Compound Locomotives." Colvin. This

book instructs a man so that he will un-

derstand the construction and operation

of a compound locomotive as well as he

'now understands a simple engine. Tells

CARS COUPLED ON PASSENGER TRAIN
IN CUBA.

all about running, breakdowns and re-

pairs. Convenient pocket size, bound in

leather. $1.00.

"Catechism of the Steam Plant." Hem-

enway. Contains information that will

enable a man to take out a license to run

a stationary engine. Tells about boilers,

heating surface, horse power, condensers,

feed water heaters, air pumps, engines,

strength of boilers, testing boiler perform-

ances, etc., etc. This is only a partial

list of its contents. It is in the question

and answer style. 128 pages. Pocket

size, 50 cents.

"Care and Management of Locomotive-

Boilers." Raps. This is a book that

ought to be in the hands of every per-

son who is in any way interested in keep-

ii-<g boilers in safe working order. Writ-

ten by a foreman boilermaker. Also con-

tnins several chapters on oil burning loco-

motives. Price, 50 cents.

"Locomotive Link Motion." Halsey.

Any person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and valve

motion in plain language. Price, $t.oo.

Mark Twain, Cold Steel, Saw and Jail.

In one of his many stories Mark Twain

tells of how he was once private secretary

to a senator. This senator was ap-

proached by a deputation of his constitu-

ents, who sent him a petition in favor of

a railway which it was thought would go

past the town without touching it. The

senator was in a quandery as to how to

deal with the petition and told Mark

Twain to give them all an evasive an-

swer which would gain time.

The secretary wrote at once to the prin-

cipal petitioners and in pursuance of his

instructions ignored the railway matter al-

together, but suggested other things.

"What you want in your town," he wrote,

"is a first class jail, and the senator will

see what he can do to get one." The peti-

tion had ended with the time honored

words, "—and your petitioners will ever

pray," to which Mark replied for the sen-

ator, "I am glad to hear it, it will do you

good."

Now this brings us down to the fact

that Warren County in the state of Mis-

sissippi has determined to have a first class

jail, though Mark Twain and the Senator

have had nothing to do with it,

and for the purpose of having it strict-

ly first class as a place of detention, the

board of county supervisors employed a

local steel and iron worker of high repute

named John Christian to make a practical

test of some "unsawable" steel bars which

were used in the construction of the extra

burglar proof cages with which the first

class jail was being equipped. Mr. Chris-

tian armed himself with a No. 250, twelve-

inch hack saw made by the L. S. Starrett

Company of Athol, Mass., and sawed

through the cold steel unsawable bar in

four hours in presence of the president of

the county board and the first class jailer.

The people who made the cold steel bars

will likely be asked for other and still

more unsawable bars for the cages, but in

the meantime the Starrett Company will

go on supplying hack saws to all honest

men who are desirous of obtaining them.

These saws will work equally well on other

things beside jail bars, and if you want a

good hack saw j'ou have the address of the

makers.

January, 1907.
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Railway Telephones.

The telephone now plays an important

part in railroad operation, not that it has

displaced the telegraph for train dispatch-

ing, thongh in certain cases of failure of

the telegraph line it has been used as a

temporary substitute. The main use of

the telephone in railway service is to bring

officials into close touch with one another

and facilitate communication, which is

naturally quicker and fuller than if car-

ried on by correspondence.

On some roads the telephone line is

made of copper, and like the one used on

the C. B. & Q.. the copper circuit is used

The Walschaert
Locomotive Valve Gear

Uy W. W. WOOD
Nearly 200 Pages. Fully Illustrated.

PRICE $1.50
Tiie viilve gt-ar is the principal, and most

vital, of the parts of any engine, and the cum-
bersome and unwieldly Stephenson linli motion
that has been in general use in this country for
over half a century is rapidly being displaced
by the lighter, and more accurate, valve gear
of the Walschaert type.

It required years of study and experience for
many an intelligent man to gain merely a fair
underatanding of the principlea of the common
UiV,i motion, and now the locomotive engineer,
the shop man. and the motive power official are
being demanded to pust themselves on the
newly adopted Walschaert Valve Gear.

But It will noi take years—nor months—to

thoroui:hly understand the Walschaert valve
motion if you possess a copy of this book. The
author takes the plainest form of a steam en-

gine—a stationary engine, in the rough, that
will only turn its crank in one direction—and
from it builds up a modern locomotive,
equipped with the Walschert valve gear, com-
plete.

This Book is Composed of Four General D visions

The First Division explains and analyzes the
Walschaert valve gear. There are no alge-
br;iical formulas In this Division—just plain
talk.

In the Second Diz-ision the designing and
erection of the Walschaert gear Is treated from
the viewpoint of the sclent llic engineer and
master mechanic. In this Division is con-
tained diagrams and formulae that will enable
any machine shop foreman to design and lay
out the Walschaert valve gear for any locomo-
tive, with hints on Inspection of the gear and
rules for setting the valves. Here are two dia-
grams, in particular, on folding sheets, that
show the position of the valve, link and all other
parts of the gear, when the main crank-pin is at
nlu.? different points in its revolution—both
with the outside admission D-slide valve and
the piston valve of inside admission. Separate
cardboard models of these two valves to be used
in connection with ihe diagrams are contained
in a pocket in the book, and these two diagrams
and valve models, alone, are worth more than
the price of the Ijook to any master mechanic,
shop foreman, machinist, engineer or fireman.

The Third Division has to do with the actual
work of the Walschaert valve gear on the
roid, and here is disclosed the advantages ob-
tained from its use and the reasons why It Is

superior to the common, double-eccentric link
motion.

The Fourth Division is composed entirely of
"Questions and Answers on the Walschaert
Valve Gear," which form a condensed, but com-
plete. si'L of instruction—not only descriptive
of the valve gear, etc., but these questions and
answers also refer to all of the common break-
downs on the road that may happen to a loco-
nioiive equipped with the Walschaert motion;
jiud this IHvislou Is representative of the whole
l)ooli; tlie matter is so plainly written, and
complete, that this last Division of the work
will euahle any englneraan who has a common
school education to pass any examination on
valve motion, or the Walschaert Gear,

l^* Send for a special circular of ihis book as

well as Our Other Railroad Books.

AS"Coples of this bo<ik sent prepaid on receipt
of price.

AriFNT*s WANTFR ^''"*' ^^'^ ^"^ special
AUnili:^ WAi-^lCU terms. You can make
equal to a month's pay selling our books on
the side.

THE NORMAN W. HENLEY PUBLISHING CO.
132 Nassau St, New York, U. S A.
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Salaries Raised

Thisisa 12-months'

record showing; the

number of men who
Iiave vcluiitar il y

reported an in-

crease in salary

and advance-
ment in posi-

tion as a direct

result of the
help received
by them from
t li e I x r !•; r -

NATIONAL COR-
RKsroNDKNCE SCHOOLS. Their
names, addresses, and letters are

open for public inspection and
investigation.

This marvelous record, whicli

shows only a small part of the
actual results accomplished, te!Is

better than words how the I. C. S.

enables men to make more money
by lifting them for more impor-
tant positions. These .3, .303 were,
most of them, poorly paid and
had no chance of advancement
until they called to their assist-

ance the L C. S.

Are You at this minute situated
as they were? If so, why not do
as they did ? Why not mark the
coupon below and have the L C. S.

show you, as it has done so many
thousands of others, how you can
qualify yourself in your spare
time and in your own home to
earn a high salary in the occupa-
tion of your choice?

There is nothing peculiar ahont
your case. There is no obstacle
either of time, money, or location
to hinder you. It is merely a
matter of your own ambition.
Mailing this coupon places you
under no obligation whatever.
Take your first step toward a
higher salary by sending in this

coupon NOW.

Jral Fofc

. Shop F.

for qiiadruplcx telegraphy as well as foi

long-distance telephone work. Another

economical arrangement which has been

made, is to string a pair of soft iron wires,

which forms a "round" circuit for the

telephone, and each wire of the pair is

made use of as a separate telegraph line.

The whole of the economy developed by

the use of a comprehensive railway tele-

phone service is not found in the advan-

tageous use of the wires for the telephone

and the telegraph. As businss constantly

fluctuates, the prompt reporting of what

has been secured, what is in sight, togeth-

er with the necessary arranging of details,

renders it possible to save the running of

unnecessary trains or falilitates the con-

centration of crews where and when most

needed.

Strategy and tactics are primarily mili-

tary expressions, but may be used .
with •

fairness to defintely express the kind of

results which may be peacefully achieved

in railroad work. Strategy refers to the

handling of the army in the endeavor to

take up good positions or in so bringing

them into the field that the greatest ad-

vantage may be gained. Strategy in this

Locomotive Superheaters.

What was practically a descriptive his-

tory o£ locomotive superheaters was given

Mr. .F. J. Cole, of the American Locomo-

tive Company in a paper recently read be-

fore the Central Railway Club. Mr. Cole,

in opening, said, the use of superheated

steam on locomotives has progressed very

rapidly in the last eight years, and at the

present time about i,6oo engines arc so

equipped in Europe, and 260 in use, or

under contract, in the United States. The
Canadian Pacific Railway has 200 super-

heater engines.

In 1848, the records show that six loco-

motives built by John Cockerill, of Se-

raing in Belgium, had in essence a super-

heater devite which consisted of an en-

closed space around the smokestack. In

1850, an Alsatian engineer named Hirn

experimented with superheaters which

gave a temperature of about 260° C. In

1855 Montety, of Toulin in France, con-

structed a scientifically designed super-

heater for locomotives. The method em-

ployed was that in the lower part of the

boiler a large internal flue was placed, in

TYPICAL "McQueen eng

sense is preparatory work, and the tele-

phone freely used among the officials may

be made of use in effectively handling the

railroad army in securing of contracts or

in occupying positions of advantage. Tac-

tics refers to the actual manoeuvering of

the forces in the field when the day of

battle has come, and has its analogue in

the provision for the movement of the

requisite trains when the shipments of

freight have to be handled with a mini-

mum expenditure of power and equipment.

Perhaps under the head of railroad tactics

might be included the use of the portable

telephone system carried on trains which

enables a crew to promptly advise head-

quarters concerning break downs on the

line or obstructions to traffic and to ob-

tain instructions much more quickly than

if the transmission of a telegraph message

were the only means of communication.

The Burlington is to bridge the Mis-

souri river at Kansas City, at a cost of

more than $1,000,000, to take the place of

the Hannibal bridge, built fifty years ago.

—Xew York Commercial.

INE OF THE SEVENTIE.S.

which pipes, both for saturated and super-

heated steam were run lengthwise and

coiled ?.round the outer inside diameter

of the large flue, their ends being upward,

and terminating in steam boxes in the

smoke box.

In 1857 a patent was issued to W. M.
Storm. His apparatus was a large inter-

nal flue, one end terminating in the smoke

box and the other end extending through

the firebox and protruding outside the

back head. In this flue the superheating

pipes were placed. A peculiar arrange-

ment was patented in 1858 by O. Newton
in which the superheaters were placed at

either side of the top of the boiler. Still-

man and Wilcox followed in 1859 with

one placed on top of the boiler with a

large flue extending lengthwise contain-

ing a number of superheating pipes. In

i860 Mr. J. Martin invented a device

which was placed in the smoke box. Ben-

jamin Crawford in 1863 made . another

front end arrangement which consisted in

partitioning off the forward part of the

boiler for the purpose of superheating the

steam.
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Coming to more modern times Mr Wm.
S. Hudson, superintendent of the Rogers

Locomotive Works, patented in 1872 a

smoke box superheater in which the upper

part of the box was practically occupied

by the superheating chambers. Still an-

other form devised by Mr. A. Estrade

appeared in 1882. nnd in 1890 a patent was

granted to Messrs. J. B. Bossier and S.

D. Stauffer for a device which appears

from the illustration given by Mr. Cole

to be better adapted to promote circulation

than superheat steam.

It is however owing to the labors of

Wilhelm Schmidt, of Wilhelshohe, that

.TUR.\SIMPI.ON RY. ENGINE.

superheating made substantial progress.

In 1898 the Prussian Government

used the Schmidt devices. Schmidt had

done well in stationary practice and

through the interest of Herr Garbe, ex-

perimental applications of the superheater

were made on locomotives in Germany.

In 1901 the Canadian Pacific equipped a

locomotive with the Schmidt superheater

and its use resulted in considerable saving

of fuel and water.

The later forms of Schmidt superheat-

ers as used in Canada and to a large ex-

tent abroad, are of the fire tube type. In

this apparatus the usual boiler tubes are

replaced in the upper part of the boiler

by a number of 5-in. flues. In each of

these there are four U-shaped superheat-

ing tubes in pairs extending back to within

3 ft. of the firebox, connected at the

front end to saturated and superheated

steam tee headers.

In 1904 the New York Central applied

the original form of the Schenectady

superheater. The upper part of the boiler

was supplied with fifty-five 3-in. flues in

which superheating tubes of i^-in., out-

side diameter, and circulating tubes i 1-16,

were placed. In a later form of the

.American Locomotive Company's super-

heater the vertical headers are made de-

tachable with independent bolting, so that

any one of them may be removed for re-

pairs without disturbing the rest of the

apparatus.

Another form of superheater which has

been applied to a number of Canadian

Pacific engines is a development of Messrs.

Vaughan and Horsey, of that road. The

reports from the use of this apparatus

^re very satisfactory and high tempera-

...rcs have been obtained. The character-

istic of this form is the use of two comb-

like headers with fingers cast integral.

One of the headers is in the upper part

of the smoke box for saturated steam,

and has fingers extending downward, the

other just below the centre of the smoke

box with fingers extending upward, for

superheated steam arranged in alternate

rows for connection to the superheating

tubes. These tubes arc connected by

means of a cross to the front of the fin-

gers and arranged in groupes of four.

Beginning with the one which Mr. Roger

.\tkinson applied in 1901, the Canadian

Pacific have constantly used superheaters

and now have more locomotives equipped

with this device than any other line on

the continent.

Speaking of the whole question of super-

heated steam as applied to locomotives,

Mr. Cole concluded his interesting paper

by saying "The superheater presents the

possibility of economy in fuel, increased

capacity for steam-making of any given

boiler and an increased cylinder capacity,

because of the absence of moisture in the

steam, .^mong the other advantages of-

fered by superheating is an important one

in connection with the question of boiler

pressure. Not only may locomotives with

rather small boilers be considerably im-

proved in steam-making ability, but pres-

sures may actually be reduced in connec-

tion with superheating, to a hmited ex-

tent, without noticeable loss of power.

In operation it has been noticed that the

boiler pressure of a locomotive usmg

superheated steam may vary within wide

limits during a run without such decrease

in speed as wouW follow the same fluc-

tuations in pressure in a locomotive using

saturated steam. This becomes rather im-

portant from an operating standpoint.

Viewed as a question of economy, the

Tate Flexible

Staybolt

iMODERN TEN-WHEELER.

superheater renders it possible to continue

the use of old locomotives, which, without

the application of superheaters, would be

considered out of date, and when applied

to the largest and most modern of pas-

senger locomotives, the economy in fuel

and steam appears in connection with the

capacity of the fireman to produce tlio

necessary horse-power."

If you find, in looking over your copies

of R.MLw.'w .UND Locomotive Engineer

Holds firebox slicet.s secure-

ly together, and accommo-

dates itself to the unequal

expansion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURG, PA., U. S. I.

Suite 308, Frick BIdg.

B. E. D. STAFFORD, - - General Manager

Write us for Re''erence Book
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Homestead
Valves

straightway. Three-way and Four-way,
and

Homestead
Locking Cocks
Are Famous the World Over

Tliry roMt niiin-. lilU me worlh very tlHlcll

iiiorc than otlu'i* mnkcs. V"ii try thoni

and see.

Iron Body. Brass Plug, V/z in.

HOMESTEAD VALVE Mfd.CO.
WORKS:

HOMESTEAD, PA. PITTSBURG, PA.

ING for the year 1906, tlial you are short

one or two or more copies, perhaps lent

to a friciul and not returned, or perhaps

taken without your leave at all, remember

that a good way to preserve the whole

thing intact is to get a bound volume,

price $,3.00, and these volumes are ready

now. Send in your orders early, as only a

limited number are bound up. If you have

not been a subscriber for the paper, get the

1906 volume and subscribe for 1907; but

we wish you a happy New Year in any

case.

Automatic Drill Grinder.

A good tool practically becomes a bad

tool if it is not kept in proper repair, and

in this respect a first-class drill may be-

come a very poor one for want of beinc;

correctly sharpened. Sharpening a drill

is done by grinding the cutting end at

such an angle that the cutting edges may

American Locomotive

Sander Company
I3th & Willow Sts.. Pbiladelphia, Pa.

Proprietors and Manufacturers

Leach. Sherburne, Dean. CANFtPPC
Hoi'STON, "She" and Curtis .3/\11UCI\0

THE ROBERT W. HUNT & CO.
bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY. CHICAGO.
66 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House. London. Eng.
Inspection of Steel Rails, Splice Bars, Railroad

Cars, Wheels, .Axles, etc. Chemical Labora-
tory—Analysis of Ores, Iron, Steel. Oils, Water,
etc. Physical Laboratory—Test of. Metals, Drop
and Pulling Test of Couplers, Draw Bars, etc.

Efficieacy Tests of Boilers, Engt es and Locarno ires.

Referring to the tool itself which we

here illustrate it may be said that the de-

sign is such that it insures equal height

and even cutting on the lips of the drill.

The wear on the face of the emery wheel

is uniform and in consequence no equaliz-

ing wheel is used on the Dahl grinder.

Gauges are provided on the head of the

machine for adjusting the grinding wheel

for various diameters of drill, and a mi-

crometer is provided for a"djusting the

wheel so as to compensate for wear.

The whole design is neat and the ma-

chine weighs 1,900 lbs., and when it

leaves the manufacturer's, it is furnished

with one large emery wheel for grinding,

one small wheel for pointing, and the re-

quired rest for the free end of the drill,

and bushings for the taper shanks. A
wide range of automatic feed is provided

and each machine is furnished with

n\;ir. .\-jtom.\tic drill grinder.

be keen and the penetrating power of the

drill up to the maximum.

It is with the desire to meet these re-

quirements that the firm of Manning,

Maxwell & Moor,e, of New York, have

got out a tool known as the Dahl Auto-

matic Drill Grinder. This machine is

capable of grinding drills from V2 to ^'A

ins. in diameter, and this is done auto-

matically. An unskilled man, by the

use of this tool, grinds a drill at the true

angle without trouble, and it would be a

difficult operation for a skilled man with-

out some such tool as the Dahl. One of

the reasons why a laborer may tackle the

job is that no centering of the drill is re-

quired as the grinding takes place while

the drill is being revolved, and it is so

equipped that simple and rapid adjustment

can be made in dealing with drills of dif-

ferent sizes. The drills are pointed after

being ground without their being removed

from the m.Tchine.

countershaft, water attachment and the

necessary wrenches. Any further infor-

mation will be gladly given by the build-

ers, 85-89 Liberty street. Xew York.

Salt Water for Dusty Roads.

It appears from one of the recent con-

sular reports that the Medical Society of

Bordeaux, in France, have called attention

to the evils arising from dusty roads. Sea

salt and sea water have been proposed as

remedies which do not cost very much.

The idea of using sea salt appears to be

based upon its property, especially when
in large grains, of absorbing the moisture

of the atmosphere. It is this property that

is relied upon to do the work, and it is

claimed that salt will dampen the dust

and thus prevent its dissemination.

Doctor Carl, an eminent chemist of

Bordeaux, exploits the merits of sea wa-

ter. He says that when salt extracted

from sea water becomes damp it is be-
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cause of the impurities it contains. These

being generally carbonate of magnesium

and calcium, and they provoke this lique-

faction. It has been suggested that these

salts might be put into the ordinary water

used for sprinkling the roads. These salts,

however, as prepared in the laboratory,

or as found as residuum in the factory,

have a market value which would make

their general use very expensive if applied

to roads. Doctor Carl points out

that these salts abound in sea water, from

which, if evaported in great shallow trays

by the rays of the run. the different salts

crystallize in order of insolubility, chloride

of sodium being the first to separate, while

the others, more soluble, accumulate in the

remaining water. A few quarts of this

"mother sea water," having no value,

mixed with a ton of ordinary water. Doc-

tor Carl declares, will be found most effi-

cacious in laying the dust and preventing

its dissemination.

The idea here is to use the sea salt

on roads on which carriages and automo-

biles run, but if it was found to be satis-

factory on country roads, it might be

found useful on railway lines where the

balast is excessively dusty.

The Boston branch of the H. W. Johns-

Manville Company, of New York, moved

last December into a new building at Nos.

55-57-59 High street. Boston. This en-

tire building, which comprises seven

floors are occupied by the offices, sales

and shipping rooms of the company, and

provide every facility for doing busi-

ness comfortably, conveniently and

promptly. Telephones connect with every

division of the etablishment and pneumat-

ic tubes for prompt delivery of orders

to the shipping rooms, etc., have been in-

stalled. Also,, in order to handle to ad-

vantage their large and rapidly increas-

ing business in the Southern States, this

company have opened a New Orleans

branch. This will consist of a large retail

store, offices and warerooms. located in

the large three-story building at the corner

of Baronne and Perdido streets, New Or-

leans.

Electric Pumping Plant.

The ease with which automatic meth-

ods of control are adapted to the tlectric

motor makes it convenient in some cases

to use a motor for driving pumping ma-

chinery. It is generally a simple matter

The latest catalogue and price list of

the Crandall Packing Company h:»s come

to our office. This company are manu-

facturers of improved steam, ammonia

and hydraulic packings. The factory and

general office is in Palmyra, N. Y. The

catalogue has been beautifully printed and

is well arranged and is altogether a very

satisfactory reference book to order from.

Each page is devoted to just one thing.

The name of the particular brand of pack-

ing is printed in large clear type at the

top. Then comes an excellent half tone

representation of the packings, cut diag-

onally at one place so as to reveal the

internal structure, at a glance. Its desig-

nating number is given and a brief de-

scription follows which tells what the

packing ring is suitable for, and how

made. The price per pound is placed

conspicuously at the bottom of the page.

The catalogue has bfeen printed on spe-

cially prepared paper and is a fine exam-

ple of the art of catalogue making. Tlie

Crandall Company, which have offices in

New York, Chicago, Seattle, as well as

Palmyra, will be happy to supply a copy

of the catalogue to anyone interested

enough to ask for one.

r

Practically every railroad yard in the

Pittsburgh district is to be enlarged early

next spring, and in some cases the ca-

pacity of the present yards will be doubled,

as a result of the present congestion of

freight. This will mean the expenditure

of millions of dollars and will enable the

initial lines to handle many thousand addi-

tional cars next year.—New York Com-

mercial.

FlC. 1. ELECTRIC PUMP HOUSE,
L. S. & M. S.

10 arri'Uge j. float-operated switch to oper.

and close the motor circuit so that the ex-

pense of an attendant is eliminated and

pumping can be done advantageously in

an isolated locality. This is especially

true along railway lines where, if current

is available, an automatic electric pump-

ing set may be installed to fill the water

tanks for locomtives.

A very succesful induction motor-

driven pumping plant for this purpose is

ill operation on the Lake Shore and Mich-

igan Southern at South Bend, Ind. The

pumping plant consists of two Worthing-

ton single-stage turbine pumps, each di-

rect connected to a six-pole, yYz h. p..

three-phase, 440 volt induction motor

made by the General Electric Co. Two
pumping sets are installed, so that in

case one fails, repairs can be made with-

out entirely shutting down the plant.

In Fig. I is shown a view of the pump-

ing house. This is a round brick struc-

XP
IS THE MARK!

During the Holiday Season

we are offering the following

books at a reduced price when

ordered as one set. The set

is designed to be an appropri-

ate and useful

XMAS PRESENT
Give it to a friend or secure

one for yourself. That is what

the initials mean. Write for

the XP set.

Locomotive Engine

Running and
Management

—Sinclair

A book that has probably helped more
tnginemcn than any other. Practical, re-

liable .ind brought up-to-date. Twenty-first

edition ready.

Price, $2.00

Locomotive Link

Motion
—Halsey

Treats link motion in a plain, practical way.
Shows how it acts and tells why. Explains
how valve motion is made and adjusted.

Price, $1.00

Firing Locomotives
—Siactair

A rtadable elementary treatise on com-
bustion, pocket size. Contains much ready
and practical information.

Price, 50 cents

Air Brake Catechism
—Coager

Convenient size, illustrated, 202 pages. In-

formation concerning the air brake, question

nnd answer form.

Price, $1.00

These four books, price

$4.50, sold for $3.50 if or-

dered as the XP set this month.

Rdiiway anil Locomotive

Engineering

136 Liberty St. New York City

XP.$3.S0 XP-$3.50 XP-$3.S0 XP.$3.50

J
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MASTER CAR BUILDER
IS OPEN FOR ENGAGEMENT

Young, Active, used to Big Prop-

ositions ; Capable of Installing

Piece Work; Steel Car Work Han-
dled; Not Afraid of Hard Work.

Further Particulars liy Address-

ing

J. R. P.
Care ANGUS SINCLAIR CO.

136 Liberty Street, New York

THE UNION

SWITCH & SIGNAL

COMPANY

CONSULTING

AND MANUFACTURING

SIGNAL ENGINEERS

Automatic Block Signals—Electric

and Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staff Apparatus

lure erected at the top of a concrete lined

wall. The floor is of concrete, supported

bj I-beams, and is ten feet below the level

c.t the ground. Upon this the pumps are

placed, the interior arrangement bein^

shown in Tig. 2. For keeping the pump

room dry, four ventilating ducts are built

into the wall of the pump house, the out-

lets appearing near the top of the pilasters

in Fig. I.

Each pump discharges water through a

2j4 in. pipe conected with a 4-in. main

Qeoeral Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK -

CHICAGO - =

ST. LOUIS

143 Liberty Street

Monadnock Block

Frisco Building

THE TANITE CO.
seeKs tHe support of
Railroaders because:
The man who uses a TANITE wheel

will find it safe. Because pay for a TAN-
ITE wheel secures the greatest productive

capacity. Because TANITE MILLS
EMERY is mined in America and ap-

peals to all who earn wages in America.
Because TANITE grinding machines are

practical.

THE TANITE CO. sells Emery, Solid

Emery Wheels, Bufling Lathes, Guide Bar
Grinders, Car Brass Grinders, Bench and
Column Grinders, Surfacing Machines,
Open Side Emery Planers, Saw Gum-
mers, Automatic Planer Knife Grinders,

Diamond Tools, Polishing Paste for Brass
and Nickel, Emery Wheel Cutters and
Dressers.

The Tanile Go. builds special macA/nes

/or special wants

THE TANITE CO.
STROUDSBURG, PA.

FIG. 2. THE 50,000 GALLON TANK,
L. S. & M. S.

Fig. 3, is at the side of the tracks, about

100 ft. from the pumping station. The

controlling device is arranged in the

housing on the roof, the motors being

started and stopped automatically by a

small oil-switch operated by a float which

has a vertical movement of about one foot.

The diflference in level in the tank cor-

responds to 3,000 gallons of water. This

is the average amount taken by a loco-

motive on this road, and the tank is re-

filled in about twenty-five minutes. The

supply tank holds about 50,000 U. S

gallons and could supply fifteen loco-

motives within a few minutes if neces-

sary. Such a demand is seldom made,

and in actual practice the pumps stand

idle for the greater part of the time.

O'Hoolihan Saves His Half Day.

BY E. J. MACK.

In building a railway track over streams

or bays of lakes, it is customary to put

up temporary trestles, and these are after-

wards filled with rock, ballast, etc, by

means of engines and trains of flat cars.

During the operation of filling, the foot

of the piles sometimes "kick out" or

shift, and when this takes place an effort

is made by dumping material in one spot

to check the movement. This work is

often carried on in the winter after the

ice has formed, and frequently the bal-

last will be dumped or ploughed off onto

the ice until the ice is broken by the

weight, the dumping is then continued into

the hole.

It was while work of this kind was

going on that John Michael O'Hoolihan.

full private in the army of the Deep Cut

& High Bridge Railway, lost his balance

and went down through the hole into thir-

ty-seven feet of water, accompanied by

several tons of sand and gravel. Mr.

O'Hoolihan's chances of ever seeing day-

light again were about one in ten thou-

sand, but on the off chance the stream of

ballast was checked and one of his mates

climbed down onto the ice to lend a hand

in case the gentleman should see fit to re-

turn via the same route he started on.

The material carried down with it a large

quantity of air. and this naturally boiled

up seeking outlet at the only opening in

the eight-inch covering of the lake. Ow-

The Pittsburgh Crushed Steel Compa-

ny, Ltd., of Pittsburgh, Pa., are the mak-

ers of a product which finds a use in rail-

road repair shops. The company makes

Diamond crushed steel, and diamond steel

emery and rouge for the rapid polishing

of granite, marble, stone onyx, brick,

glass, metal, etc. Diamond steel emery is

used for grinding in steam and air joints.

It is made from exceedingly hard steel

and is crushed to a fine, abrasive powder.

Diamond steel emery is extensively used

on many of the important railroads in

this country. Write to the company for

a sample and they will be also happy to

tell you about the various grades and

qualities which they make.

FIG. 3. ELECTRIC INSTALLATION JN
PUMP HOUSE. L. S. & M. S.

ing to this circumstance and the low spe-

cific gravity of his body, he did boil up

in the hole and was fished out, alive but

unconscious; and after Ia>nng by the fire

for a time was as good as new. It was

just at this time I saw him, and knowing

the breed, I told him I thought it a shame
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for his foreman to "dock" him for the

time spent under water.

By the twinkle of his eye I saw that

he grasped tlie situation, and his " By the

powers I'll see Cassidy about that,"

brousrht mc with him to see fair play.

THE "INVICTA," CANTERBURY & WHITE-
STABLE RAILWAY.

Cassidy was no dago himself, and when

O'Hoolihan opened on him with an in-

quiry as to the truth of the report he was

ready for him in a moment.

"And why shouldn't I dock you ? What
use were you to me while enjoying your-

self among the fishes, tell me that?"

"True enough, sor, but sure I dident

lave the work of me own accord ; me feet

slipped and the blowed ballast drove me
down."

"Be garry it did that, for I had a glimpse

of you going. I did think that you had

dropped a shovel and were going after

it at first, but I know better now. But

see if we cannot find a way out of it; you

know the trouble I am having with that

blessed trestle, and it would be a great

help if I knew just what sort of antics

it was cutting up dqwn below there, so

tell us how matters stand and we will

see about the 'docking' after."

"Oh ! Is it that you want to know ?

Sure, I am the boy; I can tell you all about

it. When I first started for the hole me
first thought wa.^—O'Hoolihan. it's all dav

THE PROCESSION.

wid you, and I will say that for a time,

what wid the tons of gravel on me back,

the unaccustomed feel of water and so on,

I was a little confused at first, but pretty

soon I saw what a grand chance it was
to examine the feet of the trestle and

see what ailed the old thing anyway,

that she wouldent stand up dacent and

square as she should. Well, sor, your

troubles are not over wid her yet by a

long shot; you see the bottom is all soft

mud on a sloping rock, and the stone you

put in from the land side has slid out,

taking the feet from under her, and if you

don't get some weight in on the other

side pretty quick by the power she will

go further, so there you are, and by that

time I thought it was time to be getting

back to me work, and so I started up,

and on the way I bethot of a five-dollar

bill I had in me vest pocket and put in

me fingers to see if it was all safe, ana

low and behold it was gone, washed out

by the water likely ; the shock of that was
dreadful, and I think I must have fainted,

for the next thing I knew I was beside

the fire all warm and snug. Do you think

the company would make up the five to

me, sor ?"

"Not on your life! You should take

better care of your money, me man ; but

I'll not dock you for the lost time, so I

Locomotive

Blow=Off Plug Valves

LIFTED FROM RAILS TO ROAH.

won't, so there, now, and see that you

are not late for work in the morning."

Fig. 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Locomotive

Gauge

Cocks
For High Presiure

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight

under the most ex-
acting conditions.

Shanks Threaded
to specifications for

Locomotives.Fig. 23, with Wl

An Interesting Relic.

.•\n interesting ceremony was performed

at Canterbury, England, last month, when
the "Invicta" locomotive engine, which

was constructed by George Stephenson

about seventy-five years ago, was formally

presented to the Town Council. A site

had been provided in the old city moat,

near the riding gate entrance to Canter-

uiry. In presenting the interesting relic.

Sir David Salomons said that the engine

was used in the first public service for

passen.ger traffic in 1830, some time be-

fore the "Rocket" ran between Manches-

ter and Liverpool. It was a relic that

would stand to the honor not only of

Stephenson, the eminent engineer, but to

England, who gave the steam railway sys-

tem to the world. The Mayor of Canter-

bury accepted the gift on behalf of the

city in the presence of a large assem-

blage. The engine had been at one time

used on the Canterbury & Whitestable

Railwav.

Swing-Joints and

Pipe Attachment

Fig. 33.

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.
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This illustrjlion tliows the form (il cijiislructiun of the

Dart Patent Union

4

livery featuif of i-oiisinu'tlnn n-presents the
best points to liisuru stability ami diirHbllity. The
malloable Iron pipe fnds and nuts, In comblnatton
with broiizp niciiil seats, are as near perfection aR

Is possible to npproaoli, ami the sales to date in-

dicate the pnhllf approval. There are none so

good. For sale l)y all the prinripnl Jobbers in

United States, Canada and Europe.

E. M. Dart Mfg. Co., Providence, R. I.

FAIRBANKS CO., SALES AGENTS.

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too much

room and don't give satisfaction.

Nicholson

Expanding Mandrels

Take everything from I to 7 inch

holes. Take up little room

—

always ready and you can buy

four sets for the cost of one of

the solid kind.

Are You UsingThem?
Catalogue tells you

more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.

Metal Ties.

An interesting paper on metal ties was

read recently before the members of the

Railway Club of Pittsburgh by Mr. T. II.

Porter, cbicf engineer of the B. & L. E.

Ry. Experiments with metal ties have

been made for some time under Mr. Por-

ter's supervision and his observations arc

valuable. The experiments conducted by

him lead him to believe the spikes may
be driven home from time to time, bui

they do not so remain, but lift up to .1

less or greater degree depending on the

solidity of the track, so that the prima r.\

function of the spike is to keep the r.iil

from moving latterly.

Within the limits of ordinary vertical

movement the rail is held down on tlu;

tie by gravity or the weight of the rail

and its load. As a general rule, there is,

though it be small, more or less play be-

tween the base of the rail and the spike.

•On account of this play there is a lack of

tirm and intimate connection between the

rail and ties through the spike, between

adjoining ties through the rail, and be-

HiK:^. >-4HBk.
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Handy Drill for Tight Corners.

The Chicago Pneumatic Tool Company

have recently designed and placed on the

market a new "Little Giant" drill which

is especially designed for doing work in

close quarters and particularly in tight

corners. Parts of that company's No. 4

Little Giant drill interchange with the

one which works in awkward places, so

may be fed in, dry or with soapy water STANDARD MECHANICAL BOOKS
for lubricating air compressor cylinders.

The grapliite or the graphite and water

will not explode even if the temperature

does become high. A great deal of inter-

esting data and information on the sub-

ject of air compressor and air drill lubri-

cation is presented in the twenty- four

page pamphlet got out by this company.

It is sent free of charge to all who are

interested in the subject. Tlie pamphlet

is illustrated by neat little pen and ink

etchings.

PNEUMATIC CORNER DRILL.

that repairs to the new tool may be readily

and quickly made.

The corner drill, as it may be called,

weighs 35 lbs. and is capable of driving

a lyi in. twist drill all right, and in case

of emergency it can handle a 2 in. drill

very satisfactorily. The spindle speed

when running light is 150 revolutions per

minute and under load, with 80 lbs. air

pressure it goes at 100 revolutions per

minute. The distance from the end of

the socket to the end of the feed screw,

when run down, is 5% ins. The length

of feed is 2 ins. and the distance from the

centre of the spindle to the outside of the

housing is i 5-16 ins. The spindle is

driven by gears instead of being turned

by mechanism involving the ratchet prin-

ciple and this gives a constant and steady

spindle movement. Our illustrations give

a good idea of the useful little tool, which

is compact and neat in appearance.

Air when is compressed it becomes

heated, that is because work has been

done to it and work is simply pressure

acting through space or distance. One of

MECHANISM THE DRILL.

Railway Extension in Canada.

It is gratifying to learn that the Grand

Trunk Pacific Railway is being extended

with such rapadity that it is expected it

will assist in handling the wheat crop of

North Alberta in 1907. A new city is al-

ready planned and will be built at Prince

Rupert, the Pacific terminus of the road.

The harbor is finely sheltered and extends

about ten miles in length by five miles in

breadth, with an entrance over one mile

in width. When the route is completed

the distance between New York and Yo-

kohama will be shortened by 1,500 miles,

as compared with the route by San Fran-

cisco.

The Canadian Northern Railway is also

extending rapidly. During the past year

the line was opened to Edmonton and a

branch to Prince Rupert, the extensions

passing through a rich farming country

with coal, iron and other minerals in

abundance.

The Canadian Pacific Railway is still

adding numerous important branches and

is now a system of over 11,000 miles in

all, extending from the Atlantic to the

Pacific oceans. In point of equipment it

compares favorably with the leading rail-

ways of the world.

the dangers in air compression which the

Joseph Di.xon Crucible Company of Jersey

City point out in their latest pamphlet, is

the liability to explosion in air com-

pressor cylinders when the heat gener-

ated in the process of compression is not

taken away fast enough and rises above

flash point of the oil used in the lubrica-

tion of the cylinder. The Dixon people

state that their Ticonderoga Flake graphite

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE.

me Locomotive Up to Date

Price, $2.50

New York M
Westin^liouse Air Brakes

Price, $1.50

One Thousand Pointers lor

Machinists and Engineers

Price, $1.50

All books bound in fine clotli.

AGENTS W.^NTED everywhere; write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIFFIN SWIINTERS
171 La Salle Street, CHICAGO

TOOL
The Union Switch & Signal Company,

of Swissvale, Pa., have just been awarded

the entire contract for the interlocking and

signalling of the great terminal station

now being built in Washington, D. C,

by the Pennsylvania and the Baltimore

& Ohio Railroad Companies. The in-

stallation will be electro-pneumatic, sim-

ilar in its general characteristics to that

in the railway yards 'of the Pennsylvania

Railroad at the Union Station in Pitts-

burgh. Tlie Washington installation, how-

ever, will be the largest and most compli-

cated signalling and interlocking installa-

tion that has ever been constructed. The

largest one previous to this was put in

service at St. Louis at the beginning of

the Louisiana Purchase Exposition, in

igo.i, and before that the most important

was the electro-pneumatic interlocking

system at the terminals of the Boston

South Station. Both of these plants were

also installed by the Union Switch &
Signal Company.

Die Blocks
Steel Forgings

First Prize awarded at the

Loui-siana Purchase Ex-

position, at St. Louis, for

our TOOL STEEL when
placed in competition

with the best makes in

England and Germany.

Write for information and Prices.

Specify Mcinnes Tool Steel when
ordering.

McINNES
STEEL CO.

CORRY, PA.
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One Year and
Eleven Months'

SERVICE.
WITIIDIT IMM'ACKlNi;. nN

High-Pressure Locomotives

style 30O TV.

A thruttlc failure is an absolute

impossibility where Crandall's

Tlirottle \'al\-e packing' is used.

IT WILL NOT BLOW OUT

Crandall Packing Co.
FACTOIiY AND GENERAL OFFICE

PALMYRA, - . NEW YORK

New York
ISi; I.tlifity St.

RUANCIIF.S
Cleveland

9 So. Wjtif Si.

Chicago
.",2 Wl'St WMSllill.L-tnll St.

National Steel Tube Cleaner.

I he .salient feature of the National

Steel Tube Cleaner which is here illus-

trated, is that each blade acts independent-

ly of the others and is spring-like in na-

ture, which iiiakes it snugly fit to the sur-

face which is to be cleaned. It can be

forced through the tube with very little

effort and each plate of the cleaner re-

moves any particles which may be within

THE E. H. MUMFORD CO.
17th a Callowhill Streets. PHILADELPHIA. PA
I. \\. I.\( K\l.\\ & CO.. I.til.. ;,. \icti.iia St..

l-iin(l,.ii. S. \V.

Ilyile Park works of the North British

Co., Ltd., have the following dimensions:

Cylinders, 20 ins. I)y 28 ins.; diameter

of bogie, coupled and trailing wheels, 3
ft. 6 ins., 6 ft. 9 ins., and 4 ft. 3 ins.,

respectively ; boiler pressure, 200 lbs. per

s(|uare inch.

The VV'estinghouse .^ir Brake Company,

nf Pittsburgh, Pa., have issued a fine

Patents.
GEO. P. WHITTLESEY

McQILL BLIILDINQ WASHINQTON. D. C-

Terms Reasonable Pamphlet Sent

Molding Machines
Vertical Vibration. Power Draft

ALL KINDS OF MACHINES

N.\l li-.N \l, IfliK CI.K.XNICK.

tl.r pipe-. .\iiuthiT advantage of this

Cleaner is that it can be adjusted to fit

\arious sizes of pipe, and if one or more

of its blades become broken by rough

usage or wear, they can be readily re-

paired. The National Steel Tube Cleaner

is made by the H. W. Johns-Manville

Cniiiiiany of New York, who will l)e

happy to give any further inform.ilinn mi

tlic subject to those interested.

British Block Trains.

n\ A. U. BELL.

The new block trains, or vestibule trains,

as they would be called in the United

States, recently built at the Cowlairs

works of the North British Railway, are

for .service between Glasgow and Edin-

l)iirgb and .Aberdeen. The Edinburgh

•ection comprises one composite, two

tliird- class and a luggage and brake van.

and the Glasgow portion consists of a

composite, one third-class and a luggage

^liuvuiir allium of the- Master Car Build-

ers and Master Mechanics' Conventions

h< Id at .Atlantic City, N. J., last year. It

contains the half-tone reproductions of

cpiite a number of photographs of the

members of both associations, which were

taken for the Westinghouse Company by

tluir own photographer, who operated in

the space occupied by the company's ex-

tensive and interesting exhibit at the end

of steel pier and close to the sun parlor,

which, by the way, was an appropriate

place near which to take photograph.',.

Most of the members thus appear in its

pages. The work has been beautifully

done, and the album is a work of art in

every way. It is intended for distribution

to members of both associations, and has

lien sent out with the compliments of the

Westinghouse Company.

Tile McCoinvay and Torley Company,

iiianufncturers of M. C. B. Couplers, Pitts-

NORIII r.KITl.SIl U.Ml.W.W. I'.I.OCK IK .\1N.

,111(1 brake van. the two portions joining

at Dundee. The passenger coaches each

measure 58 ft. 4 ins. long by 8 ft. 6 ins.

wide, and the luggage vans are 49 ft. 8;<

ins. long by 8 ft. 6 ins. wide. There are

two lavatories to each coach, and every

fitting of the stock is of the most modern

and luxurious character. The ten Atlantic

locomotives for this service, built at the

burgh. Pa., have issued a handsomely

bound and finely illustrated catalogue of

160 pages showing the latest improved

developments in automatic coupler appli-

ances, with illustrations of the earlier

combinations as well, so that the work is

an excellent guide for ordering repair

parts of those equipments which have long

been in service, a^ well as for the equip-
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METAL
PRESERVATIVE

PAINTS

AND PRIMER
tor locomotives, boilers, stacks,

front-ends, ""gearing, frame-
work, metal roofs, etc.

Tell us your needs.

Metal preservative paints
have been our specialty for 22

years.
^

Paints for all conditions.

STANDARD PAINT CO.
' Sole Manuracturere

100 William St, New York

CYLINDER
BORING BARS

VALVE SEAT
ROTARY

PLANING MACHINES

CRANK PIN

TURNING MACHINES

XOrit* for Calalog

QUINCY, MANCHESTER, SARGfNT (0

OLD COLONY BLDC. 1 1 4 LIBERTY ST.

CHICAGO NEW YORK
Machinery Sales Dept.

PLAINFIELD, N. J.

SKAT!
Off

Comes
Uie Dirt.

When the hands
a smeared and stained

with a greasy grimy coat

of oil, soot, dust and dirt,

rub on a little

SKAT

"

The Best Hand Soap Knovvii
and Boe how quii-kly they're clean ntnl 80ft a4<:aiti.

HK AT is iiia«le to do what ordinary luird soaim
can'l do. (;etrt inio tlio pores and loosens till tlie
dirt so it sinij>ly rimes oil. Pu:e, elTectual and
beiierlrial to the fkin. 10 eents a cttn.
Wrile postal for// (csamide and we will tell yon

where to hny KK AT, or if not sold in voiir loeallty,
will tell yott how yon ean heeonie our exelnsive
agent and make money BelUlig it. Write to^lay.
THE SKAT MAXrFACTCRI.NO <0..

SOr Park Street. Ilarirunl. I unn.

iiients with the latest imprti^ements. Those

wlio aim at a thorough knowledge of

coupler equipment should send for one

of these splendid catalogues, while those

who imagine they are already familiar

with such details should furtlier instruct

themselves by a perusal of the work. The
manufacturers are ready in addition to

furnishing such "standard'' work as may
be ordered, to design special couplers, or

complete equipment to meet any given

ci>nditions.

Twice as Fast.

.\t the Schenectady shops of the Ameri-

can Locomotive Company, when they are

ill a hurry, and they generally are in a

hurry up there if you can judge by the

speed of the machines and the depth of

cut ;iiul feed of the macliincs. Well, when

!0!

ioi

u \

better care of their stationary and marine

business, which is being handled froin the

Cleveland office.

No Back Blovtr.

This little illustration represents a

Frisco flue borer, or rather flue blower of

the compressed air variety. It is equipped

with 25 ft. of air hose and a stop cock.

Its great feature is the shield or anti-dust

contrivance on the front or blowing end.

An inch or two of tube' is inserted into

the locomotive flue and air is turned on

and dared to do its worst. The shield is

up against the flue sheet and prevents air

-neaking back into the fire-box when
pushed into a blocked flue. This flue

IWii TOOLS ON BUT .\ SINGLE HE.\D.
TWO Cl'TS TH.\T t;0 .\S OXK.

ihey are in a liurry and want to make an

old slotter double its output they put two

tools in the machine and slot oflf the two

inside faces of the forked end of one or

niorp connecting rods at the same time.

This is not particularly novel, and it is not

confined exclusively to this shop, but it

M-rves to show the spirit of the times as a

^traw on the surface of a stream may show

the direction of the current or the position

of the eddies. The curious thing about all

this increased speed of production is that

it does not seem to ever fully meet the de-

mand or to glut the market. As a general

rule, it seems to be true that the easier

a thing can be made the more of those

things will be wanted.

Owing to increase of business, the

Cleveland ofiice of the Crandall Packing

Company, of Palmyra, N. Y,, has moved

from 9 South Water street to 805 Superior

street, N. W., in the Wade building,

where their stock has been greatly en-

larged and will enable thera to take even

LOC(J.MOTI\'K ir.l'K IlLllWKK.

blower drives everything out at the smoke

bo.x end. The automatic anti-dust flue

blower makes no extravagant claim to be-

ing able to blow out a flue in which coal,

ashes, water, etc., have become cemented

into a solid mass and have been baked

there through whole trips of neglect. The
Hue blower is an appliance which prac-

tially blocks up one end of a flue for the

time being and blows all the matter right

llirough the flue. If you use this flue

Mower decentlv it will treat vou all right.

"WANTED
Oetail Mechanical Uraiiphtsnien. men fa-

miliar with locomotive and car construc-
tion preferred. Apply, giving references.

experience and salary expected, to Box
No. 40, care Railway and Locomotive En
pineering.
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advanced part of the curve, by a crib

75 ft. high. There is a waterway under

the trestle consisting of a rock tunnel

6 X 4 ft. by 400 ft. long. The height

from water level to rail top is about 195

leet.

The bridge contains approximately

about three-quarters of a million feet

of timber. This is board measure, and

in this method of computation one foot

board measure means a square foot

oi timber one inch thick; therefore 12

ft. board measure would equal one

cubic foot of timber. There is, there-

fore, 62,500 cubic feet of timber in

the structure. If this amount of

timber was laid out as a solid pile with-

out air spaces between the beams it

would cover the area inclosed between

the four bases on the "diamond" field,

to a depth of more than yVz ft. If layed

out as ^ continuous plank board walk

one foot wide and one inch thick it

would reach more than 140 miles.

The use of timber for railroad

bridges has steadily declined not only

on account of the rise of the iron in-

dustry since railroads began to be

built and the production of structural

shapes but because of the greater

length of span which can be briged by

the use of metal, and its greater

strength, but also on account of the

safer and more permanent character

of a modern steel bridge. Mr. T. C.

Clark, in an article written about 1888,

estimates that there were in that year

about 3,213 miles of bridges of all

kinds in the United States and .ot

slruction intended to span a stream

or small ravine, and from this simple

beginning the art of bridge-building

has grown in boldness of design and

skill in the adaptation of material to

the present day. In crossing streams

where the distance from bank to bank

was too great to be covered by one

beam, stone piers were resorted to

which carried the ends of the beams

and thus united into one structure a

series of what were in reality primi-

tive single bridges, each distinct from

the other, yet forming one continuous

roadway.

The trestle-bridge is in this sense an

adaptation of the primitive form, as

each bent takes the place of a stone

pier for the support of the horizontal

beams on top. Modern trestle-bridges

are braced in the direction of their

length from bent to bent so that, in

a sense, they form one structure,

though each row of upright timbers

carries the load in a perpendicular di-

rection. The bents are made wide at

the bottom, when the trestle is of suf-

hcient height to require it, in order to

provide lateral stiffness to the whole,

and to resist wind pressure.

Historians tell us that the Pons

Sublicius was the first bridge ever

built over the Tiber at Rome. This

bridge was constructed of timber in the

reign of Ancus Martins and was en-

tirely without bolts or ties. It was

made in this way so that it could read-

ily be taken down. This feature was,

no doubt, deemed to be a military ne-

TYPICAL TRESTLE BRIDGE USED IN R.MLROAI) CONSTRUCTION.

these about 2,127 miles were made up

of trestles. Speaking on this subject

he says, "The wooden bridge and the

wooden trestle are. purely American
products, although they were invented

by Leonardo da Vinci in the sixteenth

century."

A tree fallen across a stream was no

doubt the earliest suggestion of a bridge

offered by Nature and from this the

roughly hewed beam or plank with

ends resting on cither bank was prob-

ably the origin of all forms of con-

cessity at the time, for on a later day

the Romans hastily threw down the

bridge over which the hostile army of

Lars Porsena was about to enter the

city, and they accomplished the com-

plete destruction of the bridge in the

short time that Horatius and two

Roman warriors were able to check

the advance of the Etruscan host by

lighting in single combat with three

antagonists at a time where they could

not be surrounded in the narrow en-

trance to the bridge. The story of this

stirring and dramatic incident, immor-

talized by Lord Macaulay in the first

of his Lays of Ancient Rome, sets forth

"how well Horatius kept the bridge in

the brave days of old."

Steam Boilers.

From "Development of the Locomotive En-

gine," by Angus Sinclair.

The following are the principal requis-

ites in a well designed boiler: i. To se-

cure complete combustion of the fuel,

without permitting dilution of the prod

ucts of combustion by excess of air. 2.

1 o secure as high temperature of furnarr

4
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ticcs on the part of those in charge. No
matter how the weakness may arise, it is

agreed that accidents happen only through

steam pressure being too great for the

plates provided to hold it inside.

SURVIV.M. OF THE FITTEST.

There is a great variety of steam boilers

in use, and a vast variety of forms have

been tried and abandoned as unsuitable.

The best known existing forms of steam

boilers have held their own through a

prolonged process of natural selection.

and have been adopted because they were

the fittest for their purpose.

GI.OnULAR nOILEJiS.

The globular boiler was the first form

employed to generate steam much above

the atmospheric pressure, and was nn

doubt chosen because it is the strongest

natural form for resisting pressure. With

a globular vessel pressure within puts

equal strains on the whole of the surface,

and there is no tendency to distort the

contour of the surface. Soap bubbles,

toy balloons and numerous other objects

supply illustrations of how strong the

globular form is to resist inside pressure.

The experiments made with steam en-

gines and boilers during what has been

called the "speculative era," of the steam

engine, were all carried out by philoso-

phers and scientists, so it was natural that

they should cling to the strongest theo-

retical forms in designing boilers. The

globular form of boiler was the favor-

ite form in use until the improvement

of the steam engine fell into the hands of

practical mechanics. The first form of

furnace used was a plain hearth made of

brick or other refractory material, and

the first important improvement effected

was the raising of the fire and placing

it upon grates, which permitted the air

necessary for combustion to enter beneath

the fire. This invention was the work of

a French scientist.

Although the solid hearth was early

abandoned by steam makers, owing to the

difficulty of supplying the necessary air to

the fuel, its use was several times revived

by inventors of smoke preventing fur-

naces, and it is now employed largely in

metallurgical operations.

THE CYLINDRICAL BOILER.

The principal shortcoming that a

globular form of steam boiler suffers from

is that it provides very little heating sur-

face. When practical mechanics began

to work out the necessary appurtenances

of a steam engine that would do the work

more cheaply than other forms of power,

they quickly adopted the cylindrical form

of boiler, which is strong, of simple shape

and provides a large surface for the fire

gases to act upon to heat the water with-

in.

In connection with the cylindrical boiler

the oblong furnace with a bridge in front

came into use. The bridge was not ap-

plied for many years after the oblong fur-

nace was introduced, but the combination

is nearly as old as the modern steam en-

gine. The combined arrangement is

that most commonly employed. With

slight modifications this furnace is almost

universally used except for locomotives,

and it was the first furnace applied to the

liiduccr locomotive?. With skillful fir-

drical boiler, which had the furnace out-

side and had merely the bottom plates for

heating surface, was the Cornish boiler,

which had a large single flue through the

center of the water space and had the fur-

nace at one end of this flue. The next

step in boiler development was to put in

a return flue, so that the fire gases passed

twice through the boiler. The first prac-

tical locomotive, or at least the first loco-

motive to perforin ivcryday work of haul-

OLDEST FORM OF BRIDGE IN THE WORLD, A FALLEN TREE ACROSS A STREAM.

ing, and with means provided for ad-

mitting air over the fire, this furnace can

be made to burn coal as economically and

as free from smoke as any ever invented.

.^nothcr good thing about this furnace is,

that there is nothing in its construction

which a common fireman cannot under-

stand.

THE CORNISH BOILER.

An improvement on the plain cylin-

ing cars, had a boiler of this kind. It was

built by William Hedley in 1813.

.\n improvement on a single large re-

turn flue was two smaller ones, which

gave much more heating surface for the

space occupied. This line of develop-

ment gradually led to the modern multi-

tubular boiler. When a boiler flue is

smaller than 3 inches diameter it is usual-

ly called a "tube." This brings us to the

modern locomotive boiler.
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DEVELOPMENT OF THE LOCOMOTIVE BOILER.

Those pioneer engineers who gave to

the world the high speed locomotive with
all the essential parts complete, performed
a veo' diflRciilt problem when they de-

signed a suitable boiler. Before the work
was done the difficulties seemed insur-

mountable. Two conflicting elements had
tc be harmonized. The problem called for

the lightest form of boiler that had ever

been used, and at the same time it must*

generate steam ten times faster than the

boilers most commonly in service.

American inventors, whose genius had
been stimulated by the demand for fast

steaming boilers for river steamers, had
made the engineering world familiar with
various forms of multitubular and water,

tube boilers, but neither of these seemed
suitable for locomotives, as they required
a built-up furnace. To use an interna!

furnace in a large flue and then small re-

turn tubes above, called for a larger boiler

than was considered permissible with a

locomotive. A firebox seems a simple
expedient after we have seen it applied,

but it was a tremendously difficult under-
taking for those who applied it for the

first time.

INVENTION OF THE FIREBO.X.

Various inventors and engineers had
proposed employing a firebox in combina-
tion with the multitubular boiler for loco-

motives, but there were difficulties of
construction to be overcome that the

pioneer boiler makers were slow to over-
come. The first engineer to apply to

practical use the combination of a multi-

tubular boiler and firebox was Mr. Marc
Seguin, of the St. Etienne Railway, of
France. In the beginning of iSjg he
changed the boilers of two locomotives
bought from the Stephensons, and built

them in his own way. In this the
water did not surround the firebox.

Referring to the engraving it will be seen
that firebox was a detached chamber, so

secured that the fire gases passed directly

into the boiler tubes. A fatal objection
to this form of firebox was that the ma-
terial soon burned out. When it was lined

with brick the rattling of the engine
quickly shook the structure apart.

Detached brick fireboxes have been ex-
perimented with a great deal at various
times during the last sixty years. Not a

few modern engineers believe that a fire-

box made of firebrick would be more
economical than the common form, which
has plates surrounded by water, because
a higher furnace temperature would be
maintained. The Verderer boiler, which
was tried in Germany some years ago, had
a brick-lined firebox. Apart from the

tendency of this form of firebox to shake
to pieces, a still more serious difficulty

arose against its use. The boiler tubes
received the fire gases at such a high tem-
perature that no means could be devised

tc keep them from leaking.

THE MODERN FIREBOX.

Seguin's experiment with the detached

firebox with solid sides was a highly im-

portant step forward, but the prototype

of the modern firebox appeared in Steph-

enson's "Rocket," which was built in 1829.

The furnace is a double box, one
inside the other, with a water space

separating the two shells. It was
secured to the back boiler-head, and
had circulating pipes on each side to keep

the water moving between the body of the

boiler and the firebox. Witliin two years

after this firebox was put into use the

locomotive firebo.x reached its present

shape in small forms of engines. Very

few locomotives were afterwards built

without fireboxes.

Mexican Central Oil Burner.

rile American Locomotive Company's

shops at Paterson, N. J., formerly called

the Cooke Locomotive Works, have re-

cently turned out some consolidation en-

gines for the Mexican Central Railroad.

These 2-8-0 freighters burn crude oil and
are altogether very powerful machines,

and with the large tapering smoke stack,

steel cab, and large windows, present what
may be called a very business-like appear-

ance. It so happened that last month the

description of these engines became in-

volved, in our printing office, with that of

a 4-6-0 compound engine for the Italian

Government. The illustrations of this

Mexican Central oil burner of the 2-8-0

type are to be found on pages 35 and 36

FIREBOX OF MF..\IC.'\N CENTR.\L OIL BURNER.

No invention connected with improved

inethods of transportation received sucn

general and cordial adoption as the loco-

motive firebox. Yet, strange to say, there

is no part of the locomotive e.xcept the

link motion, that has been the object of so

much fault-finding. It is reputed to be

the worst kind of form to withstand pres-

sure successfully, it does not lend itself

conveniently to the putting in of a large

enough grate, it is awkward to make and

i'.ard to maintain in good order, while its

perpendicular sides are a vicious form of

heating surface Substitutes without

number have been offered, and the high-

est engineering endorsements testified that

they were likely to be much superior to

the firebox, yet somehow this ridiculous

paradox on engineering perfection would
not be suppressed, and it continues to hold

its own, while all its rivals slip one after

another into quiet oblivion.

of our January issue, and the following

is the description of the engine

:

The cylinders are simple, being 21 x 26

ins., with piston valves. The driving

wheels are 55 ins. in diameter and with a

boiler pressure of 200 lbs, to the square

inch, the calculated tractive effort is 35,-

440 lbs., and with 180,000 lbs. on the driv-

ers the ratio of tractive eflfort to adhesive

weight is as I to 5, very nearly. This

makes the engine one with little tendency

to slip. The valves are inside admission,

actuated by the Stephenson link motion.

They have a travel of s'A ins., lead T-32

of an inch, lap % of an inch and the

e.xhaust cavity is made line and line with

the steam ports.

The driving wheels are so arranged that

the third pair arc the main drivers. All

the wheels are flanged, and the equaliza-

tion IS arranged so that the pony wheel?

of the front truck are equalized with the
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two leading drivers and the main and

real' wheels are equalized together. The

engine is supplied with the water brake

for use on heavy grades.

The boiler is of the straight top wide

firebox type, 78 ins. diameter at the smoke

box end, with lircbox over the frames.

The tubes are 379 in number, 2 ins. out-

side diameter and 14 ft. 7j4 ins. long.

These tubes give a heatitig surface of

2,886.3 sq. ft., the firebox gives 124 sq. ft.,

making in all 3,010.3 sq. ft. of heating sur-

face, which is equal to a square a side of

which is a little less than 55 ft. long. The

firebox is 74 ins. deep at the front and Co

ins. deep at the back. The box is 97%
ins. long and 66'4 ins. wide, with a grate

area of 45.2 ft. This gives a ratio of grate

area to heating surface as I is to 66.5. In

speaking of grate area here, it must be

remembered that there is actually no grate

used, as this engine burns oil. The water

spaces about the firebox are 4'/2 ins. front

and back and 7 ins. at the sides.

The fuel oil reservoir is of course car-

ried in the tender and 3,000 U. S. gallons

of crude oil are provided for. The oil

flows by gravity to the burner, passing

through a hose connection between the

engine and tender. In order to accelerate

the flow of oil a connection made with a

reducing valve on the brake system feeds

air at a pressure of S Ihs. on top of the

oil in the reservoir, which is of course

air tight. The air does not mix with the

oil, but its pressure simply serves

to hasten its rate of flow to the

burners. An arrangement for heat-

ing the oil before it leaves the tender

is used, in the shape of a coil of steam

pipe placed in the lower and forward part

of the oil reservoir on the tender. The

oil is therefore always warm when steam

is turned on, but that which flows to the

burner is necessarily hottest as it passes

over and around the heater coils as it

flows to the hose connection and on to

the burner.

The engine has no need of an ash pan

in the ordinary sense of the word, but

what corresponds to the ash pan is lined

with firebrick which is stepped up at the

back, and as the burners are placed at the

front the flame flows back and the heated

gases thus pass back through the firebox

again on their way to the flues. The ash

pan, however, has a damper near the

back end. The burners are placed

in a recess in the ash pan just

back of the front portion of the mud ring

and are so made that the oil is driven out,

under the 5 lb. air pressure of which we
spoke, through an opening in the burner

3 X J4 ins. This rectangular stream of

oil moving comparatively slowly would

however not travel very far after leaving

the burner, but the stream of oil is caught

upon a flat, thin jet of steam blown out of

an aperture 3J/2 x 1-32 ins., placed immedi-

ately below it. The rapidly moving steam,

so to speak, carries the oil along on a flat

jet like a spreadout fan and breaks up

the oil stream, separates it, and sprays its

particles so that each one can be reached

by air and burned. The result is a power-

ful flame reaching back a considerable dis-

lance and with a slight upward curve due

to the- heat of cumbustion.

As to the efficiency of oil as compared

with coal, it is pretty well established that

the British Thermal Units in petroleum will

vary from 17,000 to 20,000, whereas good

bituminous coal has about from 13,000 to

14,000 B. T. U. per pound. Mr. George

K. Henderson in his book on Cost of

Locomotive Operation makes some inter-

esting observations on the subject. He
says: "With a tractive effort of 20,000

lbs. and a speed of 25 miles per hour, we
would burn 8,000 lbs. of coal and only 4,-

000 lbs. of oil, or one-half as much. At

15 miles per hour, however, and the same

tr.Tctive force, we would use 3,000 lbs. of

DOING WELL, THANK YOU.

coal and 2,400 lbs. of oil an hour, four-

fifths as much due to the greater evapora-

tive e.fliciency of coal at low rates of com-

busion," Oil fuel is from 25 to 30 per

cent more efiicient than coal as a heat pro-

ducer, weight for weight.

The tender of that engine holds as we

have said 3.000 gallons of fuel oil, and it

carries 6.000 U. S. gallons of water. It

weighs when empty 66,000 lbs. The weight

of th{- engine alone is 199,000 lbs. Some

of the principal dimensions are as follows:

Whe'l l?ase— Uisid, 15 ft. 6 ins.; engine. 24
It.; engine and tender, 57 ft. 11 ins.; ash
pan. sheet steel, lined with fire brick.

.\xles—Driving iournals. main, 9x1

1

H ins.,

others, 9x11^4 Jns. ; engine, truck journals,

6x11 "s ins.; tender journals, 5?;xlo ins.

Boiler—Thickness of ring, first ii in., second
13/16 in.; throat, ^ in.: dome, p/16 in.;

front tube, 9/16 in.; roof, 9/16 in.; side,

9 '16 in.; back head, yz in.

Fire Bex—Thickness of crown, }i ins. ; tube,

9 16 ins.; side, 1^ ins.; back, J^ ins.

Smoke Stack—Diameter at choke, 20 in. choke.

Tender—Wheel base, 21 ft. 7 ins.; frame, 9 in.

steel channel.

Haste to Save the Work Train.

There was a rush job came into the

headquarters shop of a large railroad not

long ago, and it was handled promptly

and in good style. It seems that there

was a construction train working not far

from headquarters, and the engine on the

train was kept going pretty steadily and

had to syphon up water wherever it could

be got. This was from a running stream

here or a stagnant pool there, and the

water-taking equipment consisted of a

syphon and a long rubber hose, which was

kept from collapsing by a coiled wire

spring inside the hose, which extended the

full length of the hose, perhaps twenty

feet in all.

The engineer of the work train engine

requested a new hose 30 ft. long, as

the old one began to show signs of wear,

had suddenly failed, and the requisition

was O. K.'d and sent to the stores

department. They tried to procure

it from an outside firm and sat

down and waited. In the meantime

the train was waiting and a new one

had to be provided or the train can-

celled. Then the stores department

telephoned everybody, but could not

get what they wanted. Everything pointed

to a shut-down for the work train, but

the storekeeper knew that the general

foreman was a resourceful man, so he

ran down to the shop with an order to

fit up the hose, just as if the work had

been done in the shop every day.

As soon as the general foreman got

the order he pulled out a pencil and pad

of paper and made a few quick figures,

and said he'd try it. He called the ma-

chine shop foreman and told him how
the work train was stuck and the stores

department were very hard up against

a stone wall. The storekeeper, looking

calm and pleasant, as if it was all

plain sailing, did not have the effect of

fooling the general foreman for a mo-

ment. He made the machine shop fore-

man begin winding wire tight on a lyi-

inch bar about 10 feet long, pretty

much the full extent of the lathe they

had at their disposal, and he went over

to the boss pipe fitter. He there or-

dered two lengths of il':^-\nch pipe, 16

feet long, and where the pipe lengths

joined a plug was driven inside and riv-

eted in place so that the outside had a

smooth, unbroken surface for its entire

length. A ^^-inch hole was drilled

through one end of this piece of piping.

When the piping was ready the bar in

the lathe was full of tight, close-wound

spring wire, and they took it out of the

lathe and knocked the bar out of it. and

it sprung up to about 3 inches diameter.

It was then laid on the floor and

stretched by hand to about 30 feet long.

Then the i J 4-inch piping was run through

the loose wire coil and the end of the

coil made fast in the 3-|-inch hole, which

had been drilled in the end of the pipe.
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The loose end of the coil was then

grasped by hand and held fast while

a man with a large pipe tongs on the

loose end of the piping turned it

round and round and round. While

he was doing this the other two

men, assisted by the machine shop fore-

man, and occasionally helped by the gen-

eral foreman, kept the tightening coils of

the wire about the proper distance apart,

£0 as to spread out about 30 feet, and in

due time the wire was coiled up on the

long piece of piping and it was a go.

Tlien they pushed the long piece of pip-

ing with the coiled wire upon it into

Private Car for the Western Union.

A very good example of the kind of

new work of a high order which can be

turned out by the Hicks Locomotive and

Car Works, of Chicago, may be found in

the private car recently built for Mr.

'I'liomas P. Cooke, general superintendent

of the Western Union Telegraph Com-
pany. The principal dimensions are as

follows; The length of the car over sills

is 68 feet, width 9 feet 8 inches ; width

over all 10 feet -o^ inches ; height from

sill to plate, 6 feet 8H inches, and height

over all 13 feet tl inches.

The interior arrangement consists of an

and contains one section of upper and

lower berths, wardrobe, hopper, white

metal washstand with hot and cold wa-

ter and water cooler.

The private room is 9 feet long by 7 feet

wide, and contains a 4-foot brass bed,

made of square tubing, with two drawers

underneath for bedding and personal ef-

fects, and provides sufficient space for a

steamer trunk. There are also ward-

robe, hopper, white metal washstand,

with hot and cold water and water cool-

er, and a commodious dresser with

drawers and plate glass mirror.

Tlie dining room is provided with an

PRIV'ATE CAR "CHICAGO." BUILT BY TJIE HICKS LOCOMOTIVE AND CAR WORKS.

the hose and cut the wire at the

f^-inch hole and the wire sprung out, ex-

pecting to go to 3 inches diameter, but

found the hose was 25/2-inch bore, so it

stayed that size and filled the hose and

stood ready to guarantee that the hose

would not collapse while it was alive and

well. The piece of piping was backed

out, the protruding ends of the wire were

cut off and the hose delivered for ship-

ment.

Then the hose was shipped to the work

1 1 -foot observation room with two sec-

tions adjoining, one stateroom, one private

room, a r3-foot dining room, section for

attendants, and kitchen. The car through-

out, excepting the kitchen and section for

attendants, is in quarter-sawed oak, of

carefully selected grain, with neat single

line inlaid, and with rubbed flat finish.

The design of the interior and its flush

finish is intended to minimize the amount
of space where dust may lodge.

The observation room has a desk and

extension table, an extension sofa, mak-
ing a lower berth. The sofa and dining

room chairs are upholstered in olive and

buffed leather. The dining room also

contains two desks with bookcases above.

One of these is a typewriter desk

for the use of Mr. Cooke's private secre-

tary. The toilet rooms are commodious

and complete.

The section for the attendants and the

kitchen are finished in plain oak, the

kitchen being completely furnished, with

PLAN OF THE WESTERN UNION PRIVATE CAR "CHICAGO."

tram engine in hot haste. Then those

who were in the game knew that the

general foreman was a man of action and

had get-there qualities, and the store-

keeper who had been up against a stone

wall did not fail to show his apprecia-

tion of the whole thing by heaving a sigh

of relief alone in his own office with the

door shut tight.

No human head was stamped on coins

until after the death of Alexander the

Great. Previous to that time the images

used were deities.

an extension seat forming a lower berth

when extended for emergency use. Win-

dow openings in the obeservation room
extend to the letter board without upper

or Gothic sash, in order to permit inspec-

tion of telegraph poles and wires, while

the car is running. The end windows
and doors of the observation room are

also large and low cut for inspection

purposes.

The upholstery in observation room and

adjoining section is Olize Frieze plush

of a neat star pattern. The stateroom

is also upholstered in the same material

Stearns steel range, sink and table, cop-

per covered; ice box, dish racks, pro-

vision closets, etc. The refrigerator is

placed in the vestibule at the kitchen end,

and extends from the floor to the hood,

and has a very large capacity for ice, and

is lined with porcelain.

The car contains an unusually large

amount of locker and storage space

for ice and provisions, and the arrange-

ment is said to be remarkably convenient

The heater is a Frumveller double coil,

in connection with Safety Car Heating

Company's system of direct steam. The
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car is lightcil with I'iiitsch gas througli-

out, and carries large storage tanks for

gas. The trucks under this car arc of the

Hicks standard construction 6-wheel

trucks, with 30-inch Paige steel tired

wheels; journals, 5 by 9 inches, side bear-

ings, automatic frictionless rollers; brakes,

Westinghouse high speed
;
platform and

draw gear. National twin spring. The ob-

servation platform is extra wide, and is

provided witli trap doors and covered with

inlaid rubber tiling. The hand rails arc

wrought iron with brass caps. .Mtogether,

comfort and elegance have been se-

cured for the use and pleasure of the

occupants. The car is in every way a

good specimen of the modern private

car, and forms either the living apart-

ment or the office of a busy man of

affairs, as occasion requires.

Jim Skeevers and a Gentleman.

Skeevers was "acting master mechanic"

once while the real article went "down
East," got married, and honeymooned

around a while for all the world like a

common engineer or a human being.

Skeevers didn't make any startling

changes, but while he sat in the office he

was boss, all the same, and he put the

knife into every sore caused by friction

between engineers and firemen.

They couldn't any of 'em shut Skinny

saw, for the first time, a middle-aged

scrapheap on the Coalville branch, and

Skeevers made a note in his book that the
'' '38' was the dirtiest engine he ever

saw."

When he got back home
he wrote a letter to the en-

gineer, saying that he was

ashamed of the engine and

of him; that whoever the

fireman was, he, the engi-

neer, was responsible, for

him, and that if the engine

wasn't at once put into de-

cent condition the engineer

would hear something drop.

In a couple of days a re-

ply came in, couched in

very dignified language

;

there was no excuse for the

dirt, no promise to remove
it, no word about the fire-

man, but a protest against

the summary way that

Skeevers wrote.

"I want you, sir, to dis-

tinctly understand that I am
a gentleman and shall in-

sist on being treated as

such," concluded the epistle

of the offended "plug-

puller" of the branch run.

Skeevers sent him a pass

by the first train—and also

a man to relieve him.

"Yes, sir."

"'I'm glad to know that ; I got the im-

pression from a letter you wrote me that

you were down on the pay-rolls as a

gentleman. 'I hey may need some of them

INTERIOR OF OBSERVATION ROOM.

The next day he

climbed the stairs to

Skeevers' office with

three gauges of indigna-

tion on. Skeevers knew
he was coming, and was
busy writing.

"Is Mr. Skeevers

here?" he asked, as he

leaned his arm on the

railing.

"What do you want to

see him about?" asked

a fresh young clerk.

"I want to see the

master mechanic of this

here road," said the gen-

tleman from Coalville.

"I am that person,"

said Skeevers, quiet like.

"May I ask who you
are?"

"I am the engineer of

the '38.'
"

"Oh, yes ; let's see,

how long have you been

running an engine here,

sir?"

"Six years, and I"

"Never mind, now,

but don't you draw
Skeevers' eye with a five-act story— pay from this company for another posi-

Skinny knew all the stories by heart, and tion?"

the men, too. "No, sir I"

Skeevers went over the road with the "Just hired for an engineer and paid
officials on a tour of inspection once, and for that and nothing else?"

DINING ROOM WITH TABLE MOVED TO ONE SIDE.

in other departments, but I want engi-

neers, firemen and mechanics ; I wouldn't

give the best gentleman in America $20 a

month for my part of the work.

"I understand, sir, that you are con-

nected w'ith some of the first families

here, but that cuts no figure with me.

After working hours you may lead the

german at the Governor's ball if you

want to, for all I care; but while on duty

here you are in charge of a locomotive,

and are responsible for it to me, and I to

the management. I don't care a continen-

tal cuss whether you were bom in the

White House or the gutter, who you
married or what church you belong to.

It cuts no figure here, as I remarked be-

fore.

"I do care what kind of an engineer

you are, though, and you can't be any
better engineer because you belong to the

Masons, the Episcopal Church, the Green-
back party or the Holy Rollers. Marry-
ing into the first families won't help you,

and being born in a hovel won't hurt you
—as an engineer.

"It's an engineer's duty to see that his

engine is kept reasonably tidy; the fire-

man should do most of this work under
your direction, but you are as responsible

for that as you are for the packing of the

valve-stems.

"Now, sir, this road wants good engi-

neers, and gentlemen would be a drug on
the market. If you want to try running
the '38'—as an engineer, mind you—I am
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willing. You go right ahead and marry

a wench or a Pawnee squaw, if you want

to, and tell 'em all it's none of my busi-

ness ; but if you don't clean up that en-

gine before Saturday night, I will fire

you off the face of the eartli and hire an

engineer.

"Give Mr. Pangborn a pass to Coal-

ville, James. Good-day, sir."

"That's what I call a dry roast," said

the chief clerk, as the gentleman runner

shut the hall door at the foot of the stairs.

"That's what my old fireman calls an

object lesson, illustrated," said Skeevers,

"and, whatever it is, I know that Pang-

born sees something in a dif5ferent light

than he did, and he won't forget it,

eyether."

Mummied Engines Not Wanted.

The Orange was one of the old six-

feet gauge engines, and when the change

was made to standard gauge she was re-

moved from service. After lying on the

Passenger 4-4-0 for Japan.

.•\n order >il three 8-vvheel, 2-cylindcr

compound engines has recently been com-

pleted at the Pittsburgh works of the

.American LoconKJtive Company for the

Kansei Railway of Japan. In working

order thu engines have a total weight of

86,000 lbs., of which 52,400 lbs. is on the

driving wheels. '1 he high pressure

cylinders are 17 ins. in diameter by 24 ins.

stroke, and the low pressure are 25 ins.

in diameter with the same length of

stroke.

With driving wheels 62 ins. in diameter,

and a boiler pressure of 180 lbs., the en-

gines have a calculated tractive power,

4 working compound, of 14,35° lbs. Ihe

factor of adhesion, which is got by divid-

ing the weight on the driving wheels by

llie tractive effort, is in this case 3.65-

Ihe slide valves are of the balanced

Richardson type. The high pressure hav-

ing a travel ut 5 ins., and the low pressure

so that the depth of the box is greater at

the front by that amount.

The lender has a 7-in. channel frame

and the tank is of the ordinary level-top,

U-shaped kind, holding 2,400 U. S. gal-

It.ns of water and carrying S tons of coal.

Some of the ' principal ratios and di-

nu-nsidiis of the design are as followi:

: 82.3
Total wiight

Total heating surface

Volume of 2 equivalent simple cylinders = 5.'

Total heating surface

Volume of equivalent simple cylinders

Grate area = 2 '!';

Cylinder volume

Total weight _
Tractive effort

T. E. X diameter of drivers

Heating surface

Total heating surface

Grate area

Total firebox heating surface _ ^^^
Total heating surface

Weight on drivers = en 2
Total heating surface

= 853

= 79

.> l.-\.\U.VKlJ

cripple track and in the shop for some

time she was finally placed in a glass

house, or case, in the east end of the

Susquehanna shop as a sort of a curiosity

of the early days of Erie's history.

A former president of the company

making the rounds of the shop one day

saw this engine in the glass case.

"What's that?" he asked.

"That is one of the first engines used

on the Erie road, and the boys rigged up

that case so as to protect the old curios-

ity," answered one of the shop men.

"This shop is no museum," remarked

the president. "Send her to the scrap

heap." So to the scrap heap she went

and that was the end of the Orange.

This statement is borne out by a num-

ber of the oldtimers, so that there is

now no doubt as to what became of the

Orange.—Erie Ry. Employees' Maga-

zine. [A weak point about this yarn is

that it is not true, but in all other re-

spects it is an excellent story.—Ed.]

1.:. ,I.\E FOR THE KAXSEI RAILW.W

6 ins. The high pressure valve is set with

Vs-in. lap and Vi»-in. lead in full gear.

The low pressure has 'Vis-in lap and

Vs:-in. lead. The exhaust clearance is

Vi. ins. The driving springs are under-

hung.

The boiler is of the straight-top, radi-

ally stayed type, it is 54 ins. outside

diameter at the front end, and is fitted

with copper fire box and brass tubes.

There are 228 tubes in the boiler, each

154 ins. in diameter; the length of the

tubes is 9 ft. 4 ins. The fire box is 66 ins.

long and 28^ ins. wide, and has a grate

area of 13^:4 square feet. The total heat-

ing surface of the boiler is 1,044 square

feet, of which the tubes contribute 963

square feet and the fire box 81. The

roof sheet is level, while there is a slight

slope to the crown sheet toward the

front. The fire box is deep and is placed

between the frames in the manner com-

mon to many 8-wheel engines. The mud

ring, however, slopes gyi ins. to the front,

IN TAPAN.

Track Gauge— 3 ft. 6 i"s.
, , . ^ ^ , ,,

Wheel Base—Driving, 7 ft. 6 ins.; total 20 ft.,

total, engine and tender 38 ft. 5H ms-
.

Weight, in Working Order—86,000, engme and

tender, i3Q,9oo.

Grate Area— 13.25 ins.

Boiler—Fuel, soft coal.

Firebox—Thickness of crown yi in.; tubes, V» m.

and 9/16 in.; sides, 9/16 in.; back, 9/16 in.;

water space, front, 3 5/16 ins.; sides, s'A

ins.; back, 3 to 4 ins.

Crown Staying— i in. radial.

Tubes—Material brass; wire gauge No. 13.

Engine Truck—Four-wheel swinging.

Awful Trouble.

"More trouble," sighed McNutty, put-

.ting on his coat. "If it ain't one thing

it's another!"

"What's the matter, now?" queried

his wife.

"More labor troubles," answered Mc-

Nutty.

"Not another lock-out, I hope?" said

she.

"No; it's worse than that," answered

the poor, dejected fellow, picking up his

dinner pail. "The boss has yielded, and

I've got to go to work again!"
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General Correspondence.
Estimate of Heroism.

Editor;

KecoiUiy I li.ui' scoi and rcid in tlic

toohiiical, as well as in tlic ni-wspapers,

(.'fforts to decry the heroism of locomo-

tive engineers who stand at tlieir posts

regardless of danger. I want to say

just a few words in reference to this.

First, if there are yellow streaks in a fel-

low he doesn't usually last long enough

in the service to become an engineer,

hence I believe I can say with truth

that our calling is singularly blessed

with a very small percentage of cow-

ards.

When a young fellow who has in him

the elements of character tliat go to

make one of "nature's engineers" lirst

takes his place on the foot plate as a

fireman an idea of what he ought to

become and what he ought to be bo-

gins to take form in his mind, and this

ideal, and the thoughts and habits grow-

ing out of it, assumes more and mor^-

definite form as he advances in experi-

ence until when he becomes an engi

neer in name he has also become one

by nature. In trying moments he do^s

certain things quickly, calmly and in

an orderly way, heedless, perhaps obliv-

ious, of personal danger, because

greater things—things he has trained

himself to consider before self—occupy

his mind. In his "mind's eye" he has

dealt with every emergency, and what-

ever occurs the engineer, if he be one

of "nature's own,"' if he be a hero in

the true sense of the word, will do what

is to be done naturally and easily, for

his every motion. e\cry manipulation

of the controlling mechanism of the en-

gine at his command is mapped out in

his mind beforehand. He does not act

for plaudits, for glory or presents. A
man face to face with danger and pos

5ibly death does not think much of

these, for they ill become a man
maimed or dead. But if Duty stands

before the mind with a nearness that

shuts out all else, then the man to

whom she thus appeals will do his duty

naturally, easily and fearlessly.

While inuch is said through the press

and otherwise belittling the heroic in

the engineer's life and makeup, I am
not disposed to lend such efforts any

sympathy. While the heroism of the

ideal engineer has no kinship with that

usually exhibited in dime novels and

newspaper stories, and while it may
not have underlying it angelic urtselfish-

ness—an entire disregard of personal

safety and well-being—it is none the less

real heroism and none the less worthy of

emulation.

The simple truth is, we take up the

work because we must do something to

make a living and because we would

rather make a living at it than anything

else that is available to us. Then after

we arc in the service we learn th.at cer-

tain duties devolve upon us, ,ind these

duties are set forth in part in the books

of rules which we receive when enter-

ing the service, and there are others

devolving upon us by unwritten laws.

For instance, we know that we are un-

der a greater obligation to protect life

than to prilled projierty and no engi-

neer worthy the name would hesitate

to incur risk of personal injury to save

a train load of people, whose lives have

been, as it were, committed to him.

To sacrifice the lesser for the greater

interests, to risk injury or one life to

ings are used to lessen the inconven-

ience that might be caused when neces-

sary to open the front end. I under-

stand the ].. S. & M. Ky. have tried

and abandoned the scheme on their

large engines. But I see l)y your pages
that the B. & O., also the Great North-
ern, arc having large new engines for

both freight and passenger service

equipped with them.

Unity Station, Pa. Reader.

Improper Repairs to Brake Valve.

Editor:

Sometime ago on a switch engine the

engineer was unable to release the brakes

with the engineer's brake valve, and after

bleeding the brakes oflf he discovered that

they could not be applied with the brake

valve. After taking the brake valve apart

L.\^.Kl.^el;,l^lKK mAIUiN (IX THE CALKDONIAN RAILWAY, WHERE A.NGLS SINXLAIR
BEGAN WORK AS A TELEGRAPH OPERATOR.

protect or save many has been consid-

ered noble and heroic by the best

minds of all ages past and will be so

considered by the best minds in ages to

come. Wm. Westerfield.

Charleston, Mo.

Position of Headlights.

Editor:

I would like to learn from those who
have tried using headlights placed on

the middle of the front end or on door

of smoke box, what can be said in favor

of the plan, also what objections they

may find to it, and what kind of fasten-

there was found to be two upper body gas-

kets between the cap and the body which

raised the cap too high from the body. The
valve, however, worked all right until

the stem washer had worn down too thin

and this combination allowed the key to

come out of the slot in the rotary, leaving

the latter iii application position. Any
further rr)ovement of the handle did not

affect the rotary valve.

From this it can be seen that great care

should be given the repair of the brake

valve, such as facing the rotary valve

seat off too great an amount, or the placing

of two upper body gaskets between the
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cap and tlie body, either of which will

have a tendency to separate the key from

the rotary. Should a failure caused by

this kind of work occur on an engine

hauling a fast train, the consequences

could be disastrous to both life and prop-

erty, and no doubt they would be.

East Buffalo, N. Y. Olfver Solomon.

Boiler Check Arrangement.

Editor:

A recent report of an engine failure

and serious delay of an important train

on one of the principal trunk lines,

caused by an injector check being stuck

m

as to the advantages of this arrange-

ment. For the benefit of those not

familiar with the arrangement I will

give the record of one of the engines

I have so equipped. This engine was
turned out of the shop June 14, 1906,

and to date only one of the checks

has ever given any trouble, and
that was caused by a small piece of

coal lodging on the seat of the check.

In this case the engineer closed the

valve at the boiler, opened the check and

removed the piece of coal, taking in all

about five minutes. The engines from

the American Locomotive Company were

^:n

1

BOILER CHECK ARU.ANC.l'.M l-N'!

up, brought to my mind a plan sug-

gested in these columns some time ago,

whereby the engineer could remedy
such a defect and prevent an occur-

rence of this kind. Since taking charge

of the equipment of this company, the

Minneapolis & Rainy River Railway,

I have followed the suggestion of

the writer of the above-mentioned

article and am equipping all engines

as they go through the shop for

received during June and July, 1906, and

we have not had the least trouble with

delays on account of boiler checks.

Referring to the sketch, the valve at

the boiler is either the boiler check con-

verted into an angle valve or a heavy

angle fitting and globe valve. The
branch pipe rises from this and as-

sumes a gradual bend to a point 2 or 3

ins. lower than the injector, when it

extends in a straight line to the in-

jector.

A straight-way swinging check valve

is placed immediately outside the cab.

The gradual drop in the branch pipe

toward the boiler carries all condensa-

tion back to the boiler and prevents all

possibilities of the pipes freezing, which,

in this climate is a common occurrence.

W. J. Shreve.

Deer River, Minn.

FIG. 2. CLAMP FOR PISTON ROD GLAND.

repairs with piping and mountings as

shown on the inclosed sketch.

We recently received some engines

from the American Locomotive Com-
pany, which I had equipped in the same
manner, which I was told by the mes-
senger that brought them that they
caused no small amount of criticism

among the enginemen along the route

Locomotives in Japan.

Editor:

It is a noteworthy fact that the Ger-

man-built locomotive is rapidly coming

into favor in Japan. From reports just

issued it appears that the imports of

locomotives from Germany increased

nearly six times as compared with the

preceding year. The United States also

has more than trebled its imports of en-

gines to Japan, while Great Britain has

fallen off to third place. The preference

for German engines is to be accounted

for on the score of cheapness, German

prices being about 25 per cent under

those quoted by British makers. The ad-

vantage gained by American locomotive

builders is that orders are executed with

much more promptitude than is the case

with either British or German locomo-

tives. The Sampo Railway Company
uses only American locomotives, but or-

ders wheels and axles from Germany.

A'ru' York. Tr.weler.

Handy Shop Devices.

Editor;

Sketch No. I represents a jack cart

which is very convenient, being simple

in construction, light as the service for

which it is used will permit and the

cost of construction is very small. You
will note how low it sets on the floor,

thus doing away with the necessity of

two men handling a jack of any size;

it also permits running the jack right

up to the spot where it is to be set.

The material necessary to make this

cart consists of a few pieces of gas pipe,

boiler iron, two small wheels and ma-
terial enough for a small axle.

Sketch No. 2 shows a handy arrange-

ment for use in packing piston rods. A
piece of pipe having a clamp on it,

which slides on the rod, fastened to a

lever having a fork on it to fit over the

gland. After the rod packing has been

FIG. I. JACK CART.

put in the vibrating cup the gland can

be put in place against the pressure

of the spring. The sliding clamp when
tightened in place goes against the

crosshead and, moving the lever, puts

the gland home and the nuts can then

be tightened up. The device can also

be used as a crosshead mover.

John F. Long.

Frisco System, Beaumont, Kan.

Workmen's Compensation Act.

Editor:

Railway men in the United States will

be interested in the manner in which

British law provides for their confreres

on this side of the pond, so that a few

points about the new act may be given..

As the act covers every kind of work-

man and workwoman, with a few

trifling exceptions, and, as it left the

House of Commons, even domestic ser-

vants were included. It may be pre-

mised that the act makes insurance

compulsory so that no bankrupt em-

ployer can escape his responsibility.

When a man begins to employ work-

men he must insure against accident

to them, and in the event of accident.
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having paid his premium, he is not un-

likely to be an impartial witness in

any claim upon the insuring company.
In addition to every kind of accident

resulting in injury to the person, such

as a railway accident, entanglement in

CHILIANS AT WORK AT BALDWINS.

machinery, while at work, falling from

buildings and such like, there arc a

number of scheduled diseases resulting

from certain forms of employment, and

in the case of illness for more than two
weeks or death from such combined
employment and disease, compensation

must be paid. For instance, hair-work-

ers are subject to anthrax, which claims

a good many victims annually, and there

are a number of other forms of danger-

ous employment all specified in the

schedule. Should death result from an acci-

dent or from one of the scheduled dis-

eases, those dependent on the work-

man are entitled to a sum equal to his

earnings during the three years imme-
diately preceding, if he has been so long

with the employer, or to £150 ($750)

whichever is the greater. Should the

earnings be the greater the amount is

limited to £300. Provision is made for

the cases of men who may not have

been three years in the employment of

the firms with whom they worked when
their accidents occurred, by multiplying

the average weekly earnings while with

their last employers by 156, an-d in the

case of disablement either total or par-

tial, the compensation is limited to half

the average of the workman's weekly

earnings, with the proviso that it must
not exceed £1 ($5) per week. There
are a number of other provisions for

exceptional circumstances, such as the

case of n workman under twenty-one

years of age. or one who returns to

his employment partially incapacitated,

or who is at the time of such return

under twenty-one years of age, but

whose earning power would probably

have increased had no accident hap-

pened, and so on. The provisions of

the act have been very carefully and
thoroughly threshed out.

Glasgow. A. F. SiNCL.AiR.

Young Chilians at Baldwin's.

liditor:

Enclosed you will find some photo-
graphs of the Argentine Republic En-
gines. These engines were constructed

by the Baldwin Locomotive Works for

the "Gran Oeste Argentino" Railroad.

In these engines as well as others the

Chilean young men were very interested

in the construction, as you can see by
the pictures; these young men worked
in overalls, showing how they get a

knovvlcdge of the work. I am sending
tlicsc pictures only with the idea that

they will be of interest to you or for

publication if you desire it.

Otto A. Schmidt.

Taking the Air.

If you are curious to know the deri-

vation of the word pneumatic, the dic-

tionary will tell you that it comes from
the Greek pneuma, air or wind, and this

is further derived from peno, to blow.

The termination, tic or ic, means per-

taining to. Pneumatic, by derivation.

1

1
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Railroading as a Business.

"Transporalion or the conveyance of

persons or things from one place to an-

other is probably one of the most an-

cient of occupations." These words

occur in an article on the "Evolution of

the Book of Rules," written by Mr.

W. G. Besler, general manager of the

Central Railroad of New Jersey, and

large bridge on the same division was
then rebuilt upon a really conservative

appropriation. However, the resident

engineer contrived to save enough on
this job to fi.\ the little culvert and one
or two other places. The following

year, when the aforesaid culvert did

not appear as needing repairs, the gen-

eral oflice immediately inquired about

PUTTIN<; .\ LOT OF KNCLlSll LAXUSCAPE BEHIND THE REAR COACH.

were quoted by Mr. Paul R. Brooks in

opening his paper on railroading from

a business point of view, before the

New York Railroad Club.

First, be said, directness is the staff

of business. This means that concen-

trated responsibility must carry with

it concentrated authority. A man must
have the power to remedy existing de-

fects if he is to produce results. A su-

pervisor is asked for his estimate of

new rails required. He says 800 tons.

The division engineer takes off 400 so

he will not have too much. The chief

engineer takes off 50 per cent from
that and the general manager looks at

the 200 tons and says that nearly equals

nothing at all, and so the supervisor

gets none. Now either he is compe-
tent to run his department or he is

not.

Expert special knowledge is often

mistaken for executive ability. This

throws the real load, the work of think-

ing on his superior. Officials in general

are burdened with a largely senseless

diversity of minor subjects under ad-

visement. Net results are the only jus-

tification for any expenditure. Every
listener, Mr. Brooks said, could quote

from his own experience several im-

provements which were undeniable but

which were lost in the volume of sig-

natures required for their authorization.

"A small culvert appeared for three

consecutive years in the list as being

in need of repairs, and was as repeat-

edly crossed out at headquarters. A

the good shape of the culvert, in the

absence of any authority to mend it.

For some time afterward considerable

correspondence was headed, 'Please say

why.' "

A mechanical department man leav-

ing railroad employ and entering a fac-

tory finds that the boundry line of net

economy cannot be baggy except at the

direct sacrifice of net profit. His new
employers demand designs having low-

est sliop cost. They reject arrange-

ments which would have been satis-

factory on the road. Railroads should

regard themselves as having a real pro-

fit and loss account.

In a fluctuating force poor men come
and good men go. A small number of

men kept continuously at work under

a definite appropriation which takes

all of the long summer days to get

equipment in shape for the winter, will

show a better annual balance sheet.

The reason expenses go up when re-

ceipts go up is that they were previous-

ly forced down when receipts fell off.

No business house expects to show a

profit every day. Some run eleven

months to pay expenses and the holi-

day trade creates the credit balance.

Cutting pay rolls after a poor month's

business, as railroads often do, is cost-

ly retrenchment.

In concluding, Mr. Brooks took a

glance at conditions and practices

abroad; he said:

"European railway practice recogniz-

es the true importance of the operating

and mechanical departments. The me-
chanical department of an average
American railroad directs 30 per cent

of the total expenditures. Despite this,

'engines are butchered on the road and
cobbled in the shop,' to quote Mr. Har-
rington Emerson. For American rail-

roads to follow the lead of their com-
mercial patrons and realize the possi-

bilities of this department, its adminis-

trators must utilize the same essential

principles as the conduct of an equally

vast commercial proposition demands.
Briefly, the application of simple busi-

ness methods will put many a man
upon the top of his job where previous-

ly he was merely 'It' in a system with-

out adequate direction. A powerful in-

itiative is inseparable from business

ability. To conduct a railroad requires

the same business attributes, from the

stockholders' president to the gang
boss, and no less, than to keep afloat

a colossal industry on its by-products.

The forceful men who have mastered

these attributes find remunerative po-

sitions on every hand, ready to step

into. The great railroad man of to-

morrow will be he who operates most
economically, just as yesterday it was

the traffic man who secured the most

business, and to-day is the financial

man who consolidates and juggles val-

ues. This signifies the ultimate ascend-

ency of the mechanical department, just

as the tradesman has supplanted the

feudal baron, and is in turn being su-

perseded by the scientific methods of

the cns:ineer."

Scientific Invention Practically Applied.

Probably one of the most interesting

inventions, and one which is used in a

great variety of ways, is the Bunsen

burner. It was invented by R. W. Bun-

sen, professor of chemistry at Breslau,

and later at Heidelberg, in Germany.

The Bunsen burner is essentially one in

which the pipe of a gas jet is surrounded

by a sleeve, open at the bottom and ex-

tending above the orifice of the jet. As

gas flows through the jet it draws air

in at the lower end of the sleeve, and as

it passes through the larger tube it be-

comes thoroughly mixed with air, and

burns with a non-luminous but intensely

hot flame.

One of the very interesting uses to

which the Bunsen burner is put is its

application to the Pintsch system of rail-

way car lighting. The gas is supplied to

the lamps by the regular pipe line extend-

ing along the outside of the roof of the

cars and the supply to each lamp is deliv-

ered or cut off by a stop cock in each

arm. The gas passes through each arm

to which the lamps are suspended until it

reaches the last fitting, which is prac-

tically a Bunsen burner. The gas issues

through an extremely fine hole, mixing

itself with air and the gas and air are
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blown out in a downward direction Be-

fore the mantle, which forms the promi-

nent feature of this light, is applied, the

gas appears almost to drip out of the

jet as a gentle flame pointed like a

crayon which burns blue at tlic rim and

is light green lower down, but is in-

tensely hot.

When this flame is enclosed in one of

the specially prepared mantles made
by the Safety Car Heating and Light-

ing Company of New York, it brings

the mantle up to a wliitc heat. One of

these mantles, not niucli bigger than a

walnut, hangs from each

burner, something like a

piece of fine meshed filter-

ing cloth. Into this little

bag or bulb or whatever

you like to call the man-

tle, the downwardly flow-

ing Bunsen burner flame

falls and causes it to be-

come incandescent and so

produces a clear white

light of great brilliance.

The mantle and globe

are all one for practical

purposes, and in case a

mantle becomes defective,

the globe can be un-

screwed, carrying the

mantle with it, and a new

globe and mantle put in

place without even the

necessity of turning out

the gas, and the whole

thing can be done as

easily as one would take

out and replace an elec-

tric light bulb in a house

or office fixture.

In speaking of the hospital car on the

Erie Railroad last month we referred to

the lighting as being done with acety-

lene gas. As a matter of fact the car is

equipped with the Pintsch light, the ward

where the patients' cots are is lighted

by four 4-flame lamps, and on account

of the brilliance of the mantle lamps

such as we have here referred to, the

operating room is supplied with two 4-

flame mantle mantle lamps, and there

a few ordinary Pintsch bracket lamps

in other parts of the car.

Speaking generally, a Pintsch mantle

lamp about equals two si.xteen-candle

power electric bulbs, and the consumption

of gas as quoted by the makers is some-

thing less than one cubic foot per man-

tle-lamp per hour. The mantles are pro-

tected by the globes when being han-

dled and when in use, and they are said

to last with fair usage about three

months. The company has issued a

very handsome and interesting cata-

logue dealing with incandescent mantle

lamps for Pintsch gas, and they will be

happy to send a copy to anyone inter-

ested enough to apply for one direct to

them at their New York office.

DOWNWARD
DRIVEN
BUNSEN
FLAME.

Railroad Equipment in the U. S.

The Interstate Conniiercc Commission

gives the following facts and figures : On
June 30, 1905, there were in the service

of the railroads 48,357 locomotives, the

increase being 1,614. These locomotives,

excepting 947, were classified as : Passen-

ger, 11,618; freight, 27,869, and swilchmg,

7.923.

The total number of cars of all classes

was 1,842,871, or 44,310 more than for the

year 1904. This rolling stock was thus

assigned: Passenger service, 40.713 cars;

Ireight service, 1,731,409 cars, and com-

pany's service, 70,749 cars. These figures

do not include cars owned by private

commercial firms or corporations.

The average number of locomotives per

1,000 miles of line was 223, and the aver-

age number of cars per 1,000 miles of

line was 8,494. rhe number of passenger-

miles per passenger locomotive was 2,048,-

558, showing an increase of 100,174 miles,

as compared with the previous year. The

number of ton-miles per freight locomo-

tive was 6,690,700, showing an increase of

^33,854 miles.

The number of locomotives and cars

in the service of the railways aggregated

1,891,228, of which 1,641,395 were fitted

with train brakes, or an increase for the

year of 86,623, and 1,871,590 were fitted

with automatic couplers, or an increase

nf 48,560. Nearly all the locomotives and

cars in the passenger service had train

'ITie statistical report contains a num-

ber of interesting summaries, showing the

general type and tractive power of loco-

motives and the capacity of freight cars

)jy classes.

Locomotive Water Tube Boiler.

The ordinary fire tube locomotive boiler

performs as well as ordinary stationary

boilers and has no more weak points, yet

many engineers think that a water tube

boiler would be better and inventors have

done their best to design a water tube

boiler that would satisfactorily endure

the rough treatment that a locomotive

boiler necessarily receives. When coal

as fuel began to be used in American

locomotives about 1850, several forms of

water tube boilers were introduced, but

they soon dropped out of use under Na-

ture's law known as the survival of the

fittest, which in this case was the common
fire tube arrangement.

Repeated attempts have been made

since that time to introduce water tube

boilers on locomotives and considerable

money has been wasted on experiments

with such boilers, and others are still go-

ing on. We notice that a locomotive

shown at the Milan Exposition was fitted

up with a water tube boiler and great

claims were made for its efficiency as a

generator of steam.

With the contracted space available a

THE FLYER DOING UP FATHER TIME.

brakes, and all but 82 locomotives in

the same service were fitted with auto-

matic couplers. Only 1.63 per cent of

cars in the passenger service were with-

out automatic couplers. Substantially all

the freight locomotives had train brakes

and automatic couplers. Of 1,731,409 cars

in the freight service on June 30. 1905.

the number fitted with train brakes was

I.5I5.354 3nd with automatic couplers

1,715,854-

locomotive is very inconvenient for the

application of water tube boilers. The

only real advantage a water tube boiler

has over one of the fire tube type is that

there is less danger of an explosion.

Those pushing such boilers, however, al-

ways pretend that they use less fuel

in producing a given volume of steam.

It's no use looking like a lemon when

you talk of loving your neighbor
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Cycloid Curves.

We have several times had occasion

to speak of a family of curves called

the conic sections or "conies." These

curves are derived, as their name im-

plies, by the cutting of a cone by a

plane placed at different angles to the

axis of the cone. These curves are the

circle, ellipse, parabola, and the hyper-

bola. The parabola is the one used in

making a headlight reflector. There is

another set of curves which are in a

sense connected with an engine, called

the cycloid curves. This word comes

from the Greek, kuklos, a circle.

Among this family of cycloids there

is the principal one, which is traced out

when a circle is rolled along a straight

line. You would get this curve if you

had a pencil fastened to the extreme

edge of the tire of a driving wheel and

made it draw a line on a whitewashed

wall beside the track. Such a curve

would be the common cycloid. The
line looks like a series of flat arches.

lution of the driving wheel would be

a shortened or curtate cycloid and it

would have loops or nodes where the

pencil came down near to and below the

rail. If the pencil was put anywhere

inside the driving tire, say on the cen-

tre of the crank pin, it would trace out

a longer and flatter curve called for

that reason a prolate cycloid, and the

lowest point reached by the pencil

would not make a sharp point or a loop

but would form a sort of indentation

like that made by a ball laid on a

cushion.

Some of the properties of the com-

mon cycloid are curious. If you had a

wash basin made in the form of an in-

verted cycloid and were to hold a mar-

ble at the upper edge, and also hold

another about half way down or even

less if you like, and let go of both to-

gether, each would reach the stopper

of the waste pipe at the bottom of the

basin at exactly the same instant,

though the first had traveled a much

CULM BURNER. WHERE I-'IRE.MAN AND ENGINEER ARE TOGETHER IN ONE CAU.
CANADIAN PACIFIC RAILWAY.

and where the pencil is down at the rail

level there is a sharp point, some like

the point of the old-fashioned spark

deflector or cone that was used when
diamond stacks were in vogue on loco-

motiveSi or the way the curved tracks

on a Y come together.

This cycloid is a very interesting

curve, its area is exactly three times

the area of the generating circle, in this

case the driving wheel, and the distance

from the rail to the highest point in the

curve exactly equals the diameter of

the driving wheel and the distance

along the track which this curve arches

over, is exactly equal to the circum-
ference of the driving wheel. This rail

line forms the base of the cycloid. If

the pencil which we have supposed was
attached to the driving wheel, could
be moved out onto the flange of the

wheel so that it would go below the

rail level, the curve traced in one revo-

greater distance than the second. Now
to compare the cycloid with other kinds

of curves, let us suppose that you had

a toboggan slide made in the form of

an inverted cycloid, and also some
more slides made in any other form of

curve you know of, the party on the

cycloid slide would get down first every

time, if all started from the same height

at the same time. The cycloid is the

curve of quickest descent between any

two points. It is used in making the

outline for the teeth of gear wheels.

Hudson Company's Tunnels.

The twin tunnels of the Hudson Com-
pany, connecting Jersey City with New
York under the North River, represent

the most recent development in elec-

trical projects centering about Manhat-

tan Island. Construction work on these

tunnels was finished about a year ago
and work of electrification has been go-

ing on steadily. Fifty electric cars will

be operated, taking their power from
the third rail.

Each tunnel will have a single track;

the north tube carrying the west bound
trafiic and the south tube carrying the

east bound or New York traffic. The
cars will be operated in trains by the

Spraguc-General Electric system of

multiple unit control in a manner sim-

ilar to that employed on the New York
subway trains. Each car will be

equipped with two 160 h. p. railway

motors. Power for this new project

will be supplied from a large station on

the New Jersey side, located between

Jersey City and Newark. Curtis steam

turbines will be employed; initial equip-

ments, including two 3,000 kw. 11,000

volt machines and two 6,000 kw. 11,000

volt machines. The total power so

generated will be distributed at high

voltage to three sub-stations where the

alternating current will be stepped

down to 650 volts direct current

through transformers and rotary con-

verters. There will be two sub-stations

in New York, containing, respectively,

five 1,500 kw. rotary converters and IS

step-down transformers, and two 1,500

kw. rotary converters and 6 step-down

transformers. The Jersey City sub-sta-

tion will have four 1,500 kw. rotary con-

verters and 12 step-down transformers.

Each sub-station will in addition con-

tain one spare 1,500 kw. transformer.

It is expected that when the new line

is in operation, the running time be-

tween the various suburban cities of

New Jersey and New York City will be

reduced one-half. The General Electric

Company will furnish the complete elec-

trical equipment.

Worked Beautifully.

"A book agent," says Harper's Weekly,

"recently obtained admission to the of-

fice of Mr. Thomas Edison and assailed

him with such an aggregation of argu-

ments in favor of the publication which

she represented that the famous inven-

tor hurriedly subscribed. After a grad-

ual restoration of his energies, Mr. Edi-

son asked: 'How did you ever succeed

in mastering such a long and convinc-

ing speech as that?'

" 'Oh, our speeches are taught us at

the office,' responded the lady, sweetly,

'by means of the Edison phonograph.' "

Restricted.

An Irishman was recently travelling

in an English railway train accompanied

by a minister, when two very stout

ladies entered the compartment. They
placed themselves one on each side of

Pat, who was, of course, much cruslied.

The minister, on seeing him so

placed, said: "Are you sure you are

comfortable, Pat?" To this question

Pat quickly replied : "Sure, your rever-

ence, I haven't much room to kick."
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Patent Office Department.

nUAKE SHOE.

An improved brake shoe has been

patented by Mr. A. G. Olberding, Cin-

cinnati, Ohio. No. 835,463. The brake

shoe has a steel back having a series of

diagonal U-shaped straps struck down

therefrom and a cast metal body joined to

the back by the metal passing over and

around the straps. The brake shoe is

furnished with a hook at one end formed

one end thereof, the lug being curved over

by having an integral lug projecting from

and crimped along its edges.

STEAM ENGINE.

Mr. C. L. Snyder, Versailles, Mo., has

patented a steam engine. No. 837,429.

The device includes a piston, a live

steam chest and transverse valves there-

' in at the ends of the steam chest, a cyl-

ROTARY VALVES AND CENTRAL
EXHAUST.

inder communicating with the valve

chambers and having in the centre of

the cylinder a segmental series of ex-

haust ports. There is a segmental wall

surrounding and spaced from the cyl-

inder forming a steam chest opening

into the exhaust ports and to the ex-

haust pipe.

SMOKE CONSUMER.

Mr. J. T. Wood, Vanwinkle, Miss.,

has patented a smoke consuming de-

vice consisting of a combination with

the smokestack of a furnace of a for-

aminous resistance plate disposed in

the smoke box and insulated therefrom

and means for electrically heating the

resistance plate. There is also means
for imparting to the products of com-
bustion a circuitous direction of travel

^ toward the plate.

GREASE CUP.

Mr. Fred. Beebe, Ludington, Mich.,

has patented a grease cup. No. 839,539.

The device embraces a combination

with a cup of a rotable plunger adjust-

ably engaged therein and affording a

closure for the cup, with a tubular shaft

on the plunger and means on the outer

end of said shaft acting when the

plunger is rotated to open or close the

passage in the shaft dependent on the

direction of rotation. The cup is

adapted for engagement on a journal

bearing.

EXHAUST ANn DRAFT REGULATOR.

Mr. T. B. Geisert, St. Paul, Minn.,

has patented an exhaust and draft regu-

lating device. No. 837,462. It consists

of a locomotive having in the smokt
box a nozzle adapted to blow the ex-

haust steam into the regular smoke-

stack, a secondary stack or pipe extend-

DRAFT REGULATING DEVICE.

ing from an opening in the side of the

nozzle and up through the smoke box,
a rod extending to the locomotive cab
with a lever attached and means in the

smoke box for opening and holding a

valve in different positions regulating

the amount of exhaust that passes

through the smokestack or secondary
pipe. The device is said to effect a

saving in fuel.

SPIKE LOCK.

Mr. James Neil, New York, N. Y.,

has patented a spike lock that has al-

ready attracted wide attention. The

LOCKED SPIKE.

improvement on the ordinary spike con-

sists of a transverse opening drilled

through near the centre of the spike,

into which a lock of flexible metal is in-

serted. In driving the spike into the

sleeper the flexible metal lock bends

and materially aids in maintaining the

adhesive quality of the spike.

CYLINDER COCK.

A cylinder cock comprising in com-

bination valves seating by gravity, a

cylinder, a piston and a piston rod pro-

vided with cam surfaces and adapted to

actuate the valves off and on their seats.

CYLINDER COCK RIGGING.

a spring actuating the rod in one direc-

tion, a pipe connection and a three-

way cock controlling the supply 01 air

or steam to the cylinder and discharge

therefrom has been patented by Mr.

E. H. Obertop, Chicago, 111. No.

839,188.

LOCOMOTIVE ASH PAN.

An improved ash pan for locomotives

has been patented by Mr. E. E. Nettle-

ton, Quinter, Kan. No. 838,740. On the

bottom of the ash pan there is a series

of tilting doors with shafts carrying

the doors at one edge and mounted to

raise or lower the doors whereby the

load of ashes is discharged. The edges

of the doors extend downwardly and

outwardly underneath the shaft of the

door next preceding and designed to

maintain the upper of the doors sur-

face flush with each other.

BRAKE-SHOE.

Mr. W. D. Sargent, New York, N. Y.,

has patented a method of making
brake-shoes whereby their durability is

claimed to be much increased. The
process consists in providing a back

having attaching means thereon, plac-

ing the same in a mold in which the

back forms one side, partially rilling the

space therein with fragments of metal

and then pouring in molten metal to

fill the interstices between the frag-

ments. The alternate portions of mal-

leable metal and cast metal are hard-

ened in casting. Patent number, 839,-

038.

SPARK ARRESTER.

A patent has been secured by Mr. J.

L. Pepper, Butler, Ind., for an improved

spark arrester. No. 839,193. The con-

trivance is fixed in the forward exten-

SPARK ARRESTER.

sion of a boiler shell and consists of a

series of V-shaped baffle plates in ver-

tical arrangement, having their apices

rearwardly pointing and being sepa-

rated by transverse openings. There is

also a pair of deflector plates in co-

operation with the upper baffle plate and

with each other. The forward points

of the baffle plates are separated to

form transverse openings for the

sparks. The combination forms means
for directing the sparks to the baffle

plates without interfering with the es-

cape of the smoke and gases of com-
bustion.

The Lehigh Valley Railroad have re-

cently received from the Perth Amboy
Dry Dock Co. 4 grain boats ; the last one

being No. 43.
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Clearinghouse Idea in Car Service.

There have been a number of reasons

given for the annual recurrence of car

shortage on railroads, and there have
been various suggestions made, such

as increasing the per diem charge and
the introducing of reciprocal demur-
rage, etc. Although some of the sug-

gestions, if carried into effect, would no
doubt reduce the amount of the car

shortage, it is hardly likely that they

would do more. Not long ago a plan

was proposed by a prominent railroad

executive officer which practically

amounts to a sort of community owner-
ship of all the available railroad freight

cars in the country. This was to oe

brought about by means of a central

clearinghouse, eflfecting a car distribu-

tion among the railroads much the

same as is now carried out between the

several divisions of a single railway.

The plan was outlined in three definite

proposals which were addressed to the

American Railway Association.

The clearinghouse idea was first

worked out in the world of finance, and
as applied to the banking system of

any large city it briefly amounts to

tliis: Formerly each bank sent out a

messenger with all the bills, checks,

etc., payable at all the other banks of

the city. The messenger delivered a

batch of checks and made a settlement

with one bank before proceeding to

the next, and when business was heavy,

considerable time was occupied in mak-
ing the round. The clearinghouse sys-

tem superseded individual collection

and all checks received by all the banks

are now sent to the clearinghouse each

day, where they are sorted, added up,

statements returned to each bank with-

in an hour and balances settled later

in the d.Tj'.

Applying tliis idea to the problem of

car distribution, the first proposition as

already published reads, "Properly

qualified railroads should be invited to

sign an agreement to observe the rules of

the proposed American railway clear-

inghouse for a definite period." This

is intended to secure the fair trial of

the clearinghouse plan of dealing with

the question for a time long enough to

ascertain if the principle be practicable

and what modifications or improve-

ments might be necessary to continue

the whole as a workable scheme. This

is the first effort to bring the clearing-

house idea, as applied to car distribu-

tion, down to definite terms, and the

action of the committee on car efificien-

cy who are considering the matter will

be av-faited with interest.

The next clause reads: "The directors

of the clearinghouse should establish a

standard for equipment. If any equip-

ment be accepted which does not in

value come up to the standard, the

owner should deposit with the clearing-

house approved securities of sufficient

value to make up the deficiency." Here

the establishment of what may be

called a standard car is proposed. Sup-

pose, for example, that an average

good wooden box car, such as is usu-

ally offered in interchange, be taken as

the type and its value fixed, just as the

M. C. B. rules now prescribe the values

of cars and trucks when a settlement

comes to be made after either have

been destroyed. Having settled upon

the arbitrary value of the style of

equipment to be handled, any road

offering to the pool a car having a

less money value than the standard

would be required to deposit approved

securities so that the actual value of

the car, plus the amount of the security

deposited to make up the deficiency,

will, when added together, compel each

road to enter the pool with what

amounts to the equivalent of a definite

amount of money per car. In the event

of any car being destroyed, the owners

could then replace it by a new car or

a substitute. Failing that, the action

of the clearinghouse committee would

be in order, and a car having the ar-

bitrarily fixed standard value would
take the place of the one destroyed.

The deposited securities would have the

effect not only of making each road

enter practically on the same money '

basis per car, but would give the clear-

inghouse committee something to draw
upon, in case of necessity, in equitably

maintaining the value of all equipment
whether new, rebuilt, or newly entered.

The last clause reads, "The chairman

of tlie clearinghouse should distribute

equipment, so that each road shall have

so far as possible at command a num-
ber of cars equivalent to those it has

contributed. To effect this the chair-

man should have the power of penal-

izing railroads which delay or divert

equipment." This clause refers to the

actual work of car distribution, and un-

der the pooling system each car, though
bearing the name of the owning road,

would be also marked so as to indicate

that it had passed for the time being

into the hands of the clearinghouse.

With clearinghouse cars there would
be no such thing as home routing. A
car having made a trip from a point on
one road to a point on another, as soon
as empty, would be available for load

in any direction and to any point. By
this means the delay incident to wait-

ing for a load in the home route direc-

tion would be avoided, and the light

mileage of the car going either to the

owning road or to some busy point

where loads in the desired direction

might be expected, would entirely dis-

appear.

Suppose a road had placed 10,000 cars

in the pool, this road would then have

made practical demonstration of the

fact that it was willing to interchange

that number of cars, or that that was
its estimate of the interchange busi-

ness likely to fall upon it. This road

would then have the right to demand
from the clearinghouse the constant

use of that number of cars on its own
tracks for the purpose of interchange,

its other non-pooled equipment being

kept for local traffic as far as possible.

In the event of this road requiring,

say 500 cars above its pooled equip-

ment, the clearinghouse would en-

deavor to supply the cars, drawing upon

the adjacent idle pooled equipment for

the supply; these cars, if supplied, to

be settled for by the using road at an

amount which would be paid into the

clearinghouse and credited to those

roads which did not for the time re-

quire or happen to obtain their full

quota. The amount paid by the using

road and credited to tliose not fully

supplied would be a fixed amount per

car per day, and might, in times of car

famine, be so increased as to represent

not only a fair rental, hut a certain

proportion of the earning power of a

car.
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This higlicr figure would only be paid

by the road in question for the cars

over and above its pooled quota, and

in the endeavor to keep this charge

down as low as possible the road in

question would endeavor to have every

pooled car on its tracks unloaded at the

earliest possible moment, so that it

would not be compelled to ask for

extra cars at the higher rental, or that

having idle pooled equipment on its

hands it might be able to deliver cars

as directed by the clearinghouse to

busier roads, and so be credited with the

amount accruing from such delivery.

This is no doubt but an imperfect

outline of the salient features of the

scheme as it appears in its present

form, and many details remain to be

worked out before it could bo adopted

or become of practical utility. The
plan, however, seeks to embody the

principal of making eacli pooled car a

sort of a circulating medium for the

carriage of merchandise by which spe-

cific ownership and home routing for

the time being disappears.

A press dispatch from Chicago of re-

cent date indicates that this plan has

found favor with some of the principal

roads in the West. The dispatch states

that "Among the railroads which have

agreed to pool their freight cars are the

Rock Island, 42,000 cars; Frisco system,

50.000; Chicago and Eastern Illinois,

20,000; Chicago and Alton, 11,000; St.

Paul system, 46,500; Baltimore and

Ohio, 40,000; Erie, 53,000; Harriman
system, 70,000; Pennsylvania system,

120,000; Santa Fe, 40,000; Illinois Cen-

tral system. 63,000. The railroads com-

mitted to the pooling plan own 542,500

freight cars out of a total of 1,800,000

in the country." So much for the agree-

ment to try the plan; the next step is

the working out of details and the

formulation of rules.

The press dispatch referred to also

mentions a meeting held not long ago

of the presidents and leading traffic

and operating officials of these lines,

and of the formation of a committee

to deal with the subject. The dispatch

adds, "The following committee has

been appointed to arrange details for a

freight car clearinghouse : .-Vrthur

Hale, general superintendent of trans-

portation of the Baltimore and Ohio
Railroad; J. Kruttschnitt, director of

maintenance and operation of the Har-
riman system; W. A. Gardner, vice-

president, in charge of operation of

the Northwestern system; H. I. Miller,

president of the Chicago and Eastern

Illinois, and Daniel Willard, vice-presi-

dent, in charge of operation of the Bur-

lington system." There is, therefore,

every prospect that the scheme outlined

above, or something like it, will be

tried, and if successful other roads will

no doubt enter the pool.

Surprise Tests.

.V recent i)ress dispatch from the

Windy City states that "The manage-
ment of the Chicago and Northwest-
ern Railway has just completed a re-

markable demonstration. During 1906

the company made a series of 'surprise

tests' numbering 1,625, and 'he record

siiovvs that there was not a single fail-

ure to obey the signals and to observe

the rules governing block signalling.

'Surprise tests' are made without pre-

vious knowledge of the engine crews
and consist of every conceivable ques-

tion which may arise in connection

with block signals." The dispatch

should have said that every condition

likely to arise on the road in connec-

tion with the signal system had been

artificially reproduced.

There has been now and then a

tendency in some quarters to regard

surprise tests or surprise checking as it

is often called, as an attempt to take

an unfair advantage of the men, or at

least as putting a needless tax on the

vigilance of good men for the sake of

possible delinquents. It speaks well for

the good sense of railroad men of all

ranks that such an opinion is con-

fined to the very few.

Surprise checking is not necessarily

a disguised effort to look for trouble,

any more than an entrance examination

is for a college course. Its object is to

find out the actual state of affairs on

the road, and the practice does not

carry with it any imputation of un-

trustworthiness. It is as legitimate in

railroad operation as that a man should

weigh the sugar sent home by the gro-

cer or that the cashier should count

the money paid over the counter.

Surprise tests not only affect the men
on the road but they react on those

in authority as well. There have been

railroad superintendents who were able

to give a splendid lecture on duty and
responsibility to a new man or to one

just promoted and who seemed to

think that having explained road rules

very thoroughly they had done every-

thing there was to do for all time, as

far as the newcomer was concerned.

The same superintendent would make
a very poor army otTicer if he relied on

a comprehensive exposition of the drill

book to a company of recruits but fail-

ed to exercise them in the field. The
whole tendency of military training to-

day is to simulate as closely as may
be, the conditions of actual warfare,

and to value the behavior of troops ac-

cording as they are able to march and

camp out in all weathers and maneu-
ver over all kinds of country. It is in

fact the ability to meet actual condi-

tions in the open rather than make a

showy appearance on the parade

ground, -which counts for something in

time of war.

There is an old legal maxim, gener-

ally couched in the Latin phrase "Caveat

Emptor," let the purchaser beware;

and in paying for the services of their

employes the railroad is but doing a

part of its duty to the public when
it endeavors to secure the highest effi-

ciency among its operating staff by the

introduction of a fair, impartial and

impersonal test of the fitness for the

faithful discharge of responsible duties

on the part of all those concerned.

These tests are no more onerous than

the. examinations for promotion from

one grade to another in railway service.

If the press dispatch quoted above is

true the railroad mentioned is to be

congratulated on the efficiency of the

service and the men are to be con-

gratulated on the record made by

them, for it must be remembered that

the behavior of each individual under

various conditions contributed to the

very satisfactory result. The figures

given show that on the' average more

than four individual tests were made
every day during the year and the

men have responded in a straightfor-

ward, businesslike and creditable man-

ner. Not only were the men vigilant,

but the superintendents were in con-

stant and close touch with the daily,

life of the road and when all work

together with the word safety written

large on individual performance the rec-

ord makes very pleasant reading for

the traveling public.

Headman or Induna.

History repeats itself, and the careful

observer of men and things may be able

to trace a resemblance to a certain funda-

mental idea in the minds of men though

its manifestation may be surrounded by

widely different conditions and separated

by many years.

In the older and ruder forms of civil-

ization, when mankind dwelt together in

tribes, a leader was a man naturally en-

dowed for the place he achieved and held.

Such a man was strong, active, skillful,

alert and subtle of mind, a master of

force, if not of suasion, the headman of

the village, the Induna, as Kipling would

call him, and his spear was longer and

his thrust was heavier than that of those

who called him chief. He was in mod-

ern phrase the master workman when war

and hunting were the kindred and the

only trades they knew.

In our own times, when men not yet

old were boys, the machine shop had its

boss, who, like the tribal headman, was

held in high esteem according to his

ability to justify his right to hold his

place, not as director, but as the rpaster

workman. To be, in fact, the Induna of

the shop. If one of his, men fell ill. he

would at a pinch do the work of the ab-

sentee in quicker or in better style. If

a man was ignorant or stubborn the fore-
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man showed the workman how, or did the

job in spite of all opposition.

This was a stage in the evolution of

the foreman from the lower grade of boss,

but it suited those days and the small

shop. Many a time the master workman

in authority demonstrated his inability

to govern and direct, but as time went

on he developed the qualities which go

to make what we call natural leadership,

just as oftentimes the tribal headman

showed himself to be the reverenced ad-

viser at the council fire.

Nowadays the successful foreman is

more than the simple master workman

in authority. Tliis age of specialization

demands that he shall be capable of gen-

eral shop direction, and not alone the

fastest in the execution of a certain piece

of work. He must fill a wider angle than

did his predecessor of years ago.

It would not be considered right for a

colonel of artillery to devote himself to the

laying of one gun in his battery, because

a bombardier had failed at first to fina

the range. The colonel's duty on the

field is to see that all the guns are in posi-

tion, that all are properly served and that

the fire is skillfully directed, or if one

may so say, the officer should see that

the output of the battery shall be of the

. greatest value to the army as a whole.

We are beginning to use words as rail-

road titles which have in them a wider

significance than that of simple excellence

in the use of tools. Supervisor in the

maintenance of way and signal depart-

ments, and shop superintendent and works

manager in the motive power department

may be straws upon the surface, but they

show how the current flows.

Duty of a Doctor.

A singular case of professional ethics

was discussed lately in the British Med-

ical Journal.

"Whole-time medical officer of health"

writes: "A medical practitioner has con-

sulted me under the following circum-

stances. He is attending a railway sig-

nalman for asthma. The attacks come

on suddenly and are so severe that the

patient falls on the floor struggling for

breath and is totally incapacitated for an

hour or longer. He has not yet had an

attack in his signal-box, where he is on

duty alone, sometimes for many hours at

a time.

"The man declines to inform the rail-

way company of his illness, thinking it

would result in his discharge or, at least,

reduction of wages. The doctor is afraid

that if he reports the case to the railway

company, who are not his employers and

are, therefore, not entitled to a report

from him, he will have to stand an action

for damages brought against him by the

patient.

"On the other hand, he fears that un-

less he breaks the seal of professional

secrecy there will probably be a railway

accident, possibly on a large scale, as

many London and other expresses trav-

erse the line.

"I have advised him to make, in the

public interest, a confidential report with-

out delay to the general manager of the

company, but as the doctor is reluctant

to do this I hope 'you will also give your

advice as speedily as possible."

The British Medical Journal adds an

equally remarkable comment as follows;

"In our opinion the circumstances, ex-

treme though they be, cannot be held to

justify a breach of the law of profes-

sional secrecy.

"While the medical man should repre-

sent the criminal negle'-.t of the patient if

he docs not explain his position to his

employers, the former ought not to write

direct to the railway company without

the patient's consent, he fully understand-

ing the nature of the communication to

be made."

[We should like to have the views of

our readers on a case like this, supposing

that the sick man was a locomotive engi-

neer.

—

Ed.]

Matterhorn Railway.

The Matterhorn is perhaps the most

famous of the mountains in Switzerland.

It has been simply described a "cruel

peak," as it stands straight up in its soli-

tary grandeur. The ascent of the Mat-

terhorn is considered to be a bold feat

even among experienced and hardened

mountain climbers. A project is now on

foot to build a railway to the summit of

this mountain.

The first section of the road, that from

the village of Zermatt to the Alpine Club's

house, will be the ordinary rack railway

generally used in such cases. The ascent

on this portion of the line will be 10,000

feet. The second part of the road will

consist of an almost perpendicular tun-

nel driven upward with an 85 per cent

grade, through solid rock, to a point

within 60 feet of the actual summit. This

point is 14,780 feet above sea level, or

nearly three miles high. The very steep

portion will probably be worked as an

inclined elevator.

The summit station will be of large

size, hewn out of the rock, and there will

be several galleries, also cut out of the

rock, which will afford the visitor a

chance to enjoy the magnificent panorama

of the Italian and Swiss Alps. Nor will

this eagle's eerie be without the comforts

which modern travelers expect. An

apartment is to be provided in which

compressed air and oxygen can be

used for the purpose of relieving suf-

ferers from mountain sickness, caused

by the rarity of the atmosphere at that

dizzy height.

The trip to the summit now takes about

twenty-four hours and is extremely dan-

gerous in any case and almost impossible

in bad weather. With guides it costs

about $40. When this railway is built the

trip will be made in less than three hours

and the railway fare for the round trip

will be $10, rather expensive for a three-

niiU- journey, but these are almost three

plumb miles, it must be remembered, and

the view at the top is certainly one of

the grandest on earth. It is expected

that it will take four years to build the

road and it will probably cost $2,000,000.

Easily Made Repairs.

A thoughtful superintendent of mo-

tive power of a large railway visited our

office a few days ago and the conversa-

tion drifted to the subject of easily

made repairs and the importance of de-

signing locomotive parts so as to pre-

clude the possibility of failure or at

least to bring failures down to what

diplomats would call the irreduci-

ble minimum. Many engines are

designed so that, although they may
work well enough, yet are so diffi-

cult to repair as to make themi exceed-

ingly troublesome and very expensive to

the small shop, and the railway owning

them has to put up with the trouble and

pay the bill, whatever it may be. Our

friend dwelt upon his own experience in

the matter of the badly counterbalanced

engines, and was of the opinion that this

defect was responsible for many failures

which were otherwise unaccountable or

usually ascribed to other causes. Time

and money expended in properly counter-

balancing engines would bear fruit not

merely in the comfort of the crew, but in

the absence of annoying failures and con-

sequent interruptions of traffic.

In the matter of design he instanced

his policy of not case hardening motion

pins, but having them work in hard

bronze bushings. This had the efifect

of reducing the rapidity of wear, and

in the event of failure, or after legiti-

mate wear had taken place, they were

capable of easy and quick repair at any

shop on the road. For example, spring

rigging where a U-shaped hanger was

united to a knuckle by means of a pin.

These, he said, can be so made that a

feather key in the hanger ends will pre-

vent rotation of the pin and so eliminate

wear from the holes in the hanger, and if

the knuckle be bushed with hard bronze,

the slight turning motion will produce

but an insignificant amount of wear on

pin and knuckle.

The idea of easy repairs is capable of

almost indefinite extension, and it pro-

duces a unity of practice, and is responsi-

ble for the reduction of much extra work,

and when such work has to be done, it

enables it to be quickly and cheaply ac-

complished. One of the most important

qualifications of a mechanical engineer on

a railway to-day is to keep his eye on

mechanical details, not only for the pur-

pose of simply standardizing equipment,

but of putting repair work easily within

the ability of the small shop to handle

with dispatch. It is not much of a job
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if you have a good one beside you, and

can reach the defective one, but it may be

a very troublesome undertaking for a man

with poor apphances when the light that

failed happens to be in the dome of a lofty

building, and under the circumstances it

is an advantage to have a lamp designed

and made so as to give maximum service.

grows older. Its blows mar the finest

features. Like the leprosy or the small-

pox, its victims arc known at a glance.

Nothing on the modern locomotive

seems free from the pernicious effects

of the soft hammer from the brake

hangers up to the boiler checks.

Soft Hammers.

Soft hammers arc soft now only in

name. Thirty or forty years ago there

were hammers made of babbitt, that

were really soft and left no mark on a

rod strap. Now they are made of scrap

copper or dross of bronze or other in-

describable compounds. Knuckles and

corrugations gather on their wrinkled

faces and their impressions can be seen

and felt all around the twentieth cen-

tury locomotives. The polished cross-

heads are bruised and dented like the

shield of Launcelot by the blows of cir-

cumstance. Valve rod bolts and keys

are battered out of recognition. Even

the piston glands bear sad traces of the

unkindly thumps that they have re-

ceived. The chief point of attack, how-

ever, is the rod straps. The distressful

strokes from which they suffer begin

before the engine has left the shop. In

coupling up the rods there is necessarily

more or less experiinenting with liners

to adjust the rod to the exact distance

as well as to secure the correct adjust-

ment of the bolt holes. The mechanic

who has ever finished a strap knows

that there is a silken softness about a

finely finished strap or other highly pol-

ished, unhardened metal. He begins

operations with a block of wood. The

soft hammer breaks the wooden block

into a thousand pieces and there is no

time to keep up the supply of timber,

so in the general hurry and confusion

incident on getting the engine out the

alleged soft hammer begins to get its

work in.

In a few months the strap not only

presents a very sorry appearance, but

the mechanical effect of the blows has

been such that the outer surface of the

strap has become lengthened and the

strap has closed up at the free ends,

while the solid end has by repeated

hammering become crystallized and is

in a condition that is ready to go to

pieces when the psychological moment
arrives.

Hammers of lead or babbitt are com-

paratively harmless and easily made.

Small bars of lead are very useful in

adjusting the finer parts of a machine.

The bar can be readily held on the

strap, or key, or bolt head and a

straight and effective blow can be

struck by the ordinary hand hammer.

In any event the copper hammer, so

called, should be abolished or reformed

altogether. The element of durability

is its worst feature. It hardens as it

Pennsylvania Railroad Tubes.

The art of driving a r.iilroad tunnel,

working from both ends at the same

time, has been brought to practical per-

fection, as was recently shown in the

case of the Pennsylvania tubes under

New York. When the headings met

the lines given by the civil engineers

were found to be only seven-thou-

sandths of an inch out of grade and

three-hundredths of an inch out of line.

Such infinitisimal divergence can only

be detected by mathematical instru-

ments, and the larger error of the two

is probably much smaller than the

thickness of the paper upon which

these words are printed.

The tunnel, when finished, will be

42 ft. wide and 21 ft. high, and a divid-

ing wall will be built in each, so that

under every street there will be prac-

tically two tunnels from Fifth avenue

to the river. Between Fifth and Sev-

enth avenues there will be one large

tunnel with three tracks in it. The set-

ting in of the concrete lining has been

begun under Thirty-second street and

the work is being vigorously carried

on. The work of tunnelling beneath

Thirty-third street began last March.

The rock was found to be of good

quality, and timbering was only occa-

sionally necessary and progress was

rapid The meeting of the headings

took place on January 4.

Book Notices.

Locomotive Performance, by Prof. W. F.

M. Goss, M.S., D.E. Published by J.

Wiley & Son, New York. Octavo, 439

pages, 229 figures, cloth, $5.00.

Professor Goss has performed a notable

work in collecting the data that has been

accumulating in the Purdue University

for a number of years in regard to the

performance of locomotives. These valu-

able researches have appeared from time

to time in the proceedings of the leading

scientific and technical societies, and were

to a great extent out of the reach of

the general locomotive constructor. The

collection and condensation of these re-

searches into concrete form has been an

important task and it is fortunate that

the work has fallen into the hands of

such an accomplished authority as the

learned professor. The work may be said

to embrace the labors of many skilled

men. The trustees and president of Pur-

due University have supplied the means,

the faculty have assisted in working out

the problems, students have aided, and

skilled assistants have classified the data,

and out of this valuable mass of material

Professor Goss has produced a volume of

absorbing interest that cannot fail to meet

with a hearty welcome from all who are

interested in locomotive construction and

performance.

Electric Wiring and Construction

Tables, by H. C. Hortsman and V. H.

Tousley. Published by F. J. Drake

& Co., Chicago. Bound in Morocco.

Pocket size. Price, $1.50.

This is a practical hand book, giving

in a complete and concise manner the

information which wireman, foreman,

contractor, engineer or architect are in

daily need of, and which without the

aid of such a book requires tedious cal-

culations. The work has the admir-

able quality of being free from unneces-

sary matter usually included in works

of this class. The authors have con-

ceived the happy idea of presenting

what is really needed for practical men,

and have displayed excellent judgment

in preparing tables that show at a

glance the currents required with any of

the systems in actual use, of any volt-

age, efficiency or power factor, and by a

very simple process, the proper wire

for any loss. We commend this ex-

cellent book to all who are occupied

in electric wiring construction. Every

page is valuable. It has the element

of simplicity, an uncommon feature in

such books, and requires very little

electric knowledge to understand every

page of it. The typography and bind-

ing worthily sustain the publisher's

high reputation.

Boiler Waters, Scale, Corrosion, Foam-

ing, by W. W. Christie, M. E. Pub-

lished by D. Van Nostrand Co., New
York. Octavo, 320 pages, ^^ illustra-

tions, cloth, $3.00.

It is fortunate that Mr. Christie, one

of the leading mechanical engineers in

New Jersey, has taken pains to produce

a volume that will be especially wel-

comed by all who are interested regard-

ing the troubles arising from the use of

water in boilers and remedies that may

be used or applied. The Railway Mas-

ter Mechanics' Association has done much

in the way of making progress in the

softening of water for locomotives, and

the same line of work has been sup-

plemented by manufacturers and indus-

trial corporations. Mr. Christie has

taken full advantage of the reports of

these bodies and conducted a series of

important experiments extending over

many years and presents the results in

a consecutive and interesting manner.

His style has the fine quality of direct-

ness. The illustrations are in the best

form of the illustrator's art, and the

work is altogether worthy of popular

approval among all interested in the

action of water in boilers.
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Javanese 4-4-0 Engine.

Our illustration shows a two-cylinder

passenger compound locomotive with four

axles, two of which arc coupled. Sev-

eral of these engines have been built by

the Hannovcrsche Maschinenbau Actien-

Gesellschaft for the Dutch State Railways

in Java. These engines are fitted with

Hardy's vacuum brake and Lindner's

starting mechanism. This latter mechan-

ism consists practically of a cross-cock,

working automatically, which, when the

valve motion opens to the fullest extent,

as on starting, and allows live steam to

enter the low pressure cylinder by means

of auxiliary tubes. When the admission

of steam to the cylinder is normal, the

cross-cock closes the auxiliary piping, so

that the locomotive is made to work in

compound. The two front axles of the

locomotive are placed in the bogie, and

the other two are (or the drivers. The

cial asbestos, one known as Amphibole.

This word conies from the Greek,

meaning doubtful, as originally it was
not known how it was formed. This

substance is comparatively little used,

as the fibers are short and without much
tensile strength and therefore are not

suitable for the purposes of manufac-

ture. It is used to some extent in ce-

ments, but even for this it is not particu-

larly well suited.

The other form of asbestos is called

Chrysotile. This has a strong silky

fiber. It is a variety of serpentine. The
fibers are longer than those of the other

variety, and Chrysotile lends itself

readil)' for the ni.iking of such mate-

rials as asbestos fabrics, household

utensils, theater curtains, clothing for

(iremen, etc. Just here it may be re-

marked that asbestos is a fire resisting

material of liigh quality, but in the solid

earth-flax and mountain-cork. It is the

fabulous "unquenchable stone." This

name is derived from the effects of

water on quick lime, with which asbes-

tos is often associated. The ancients,

ignorant of the chemical combination

which took place, wrongly ascribed the

production of heat when water came

in contact with lime to the presence of

this unquenchable stone.

Nails, Ancient and Modern.

'fhe first nails were undoubtedly the

sharp teeth of various animals; then, it

is believed, pointed fragments of flint

followed. The first manufactured metal

nails were of bronze. The nail with

which Jael killed Sisera was a wooden
tent-pin, probably pointed with iron.

Bronze nails have been found in the

Swiss lake dwellings, in several places in

France, and in the Valley of the Nile.

MODERN 4-4-0 FOR THE DUTCH .STATF. R.MI.WAVS OF J.\\'.\.

walls of the water tank of the tender are

galvanized to prevent rust.

Some of the dimensions of the engine

are as follows: Gauge of track, 41.93- ins.

Cylinders, 14,93 and 22.79 by 20.04 ins.

Diameter of driving wheels, 58.95 ins.

Diameter of engine truck wheels, 30.44

ins. Rigid wheel base, 7 ft. 10.3 ins. To-
tal wheel base of engine, 20 ft. 2.8 ins.

Steam pressure carried, about 175 lbs.

Grate area, about 11. 10 sq. ft. Total heat-

ing surface, about 1,011.8 sq. ft. Water
capacity, about 2,378 U. S. gallons. Coal
capacity, 6,600 lbs.

Unquenchable Stone.

It is said that tlic Kmpcror Charle-
magne had a table cloth made of as-

bestos, and that it was cleaned by being
thrown on the fire and all the stains

burned out. Prior to the year 1850 this

substance was looked upon as a curiosity

and was practically unknown in the arts.

There are two varieties of commer-

form can itself get very hot. When
used as a non-conductor of heat it is

generally in the porous form and the

minute air cells which it then contains,

as well as its own quality as a fire re-

sistant, makes porous asbestos an ex-

ceedingly durable non-conductor of

heat. In Germany, asbestos is called

stcinflachs (stone flax) and the miners

of Quebec give it quite as expressive a

name—picrre coton (cotton stone).

Asbestos is mined in open pits, sim-

ilar to stone quarries, and although it is

found in all parts of the world, the

mines in the Province of Quebec in

Canada are the most famous, yielding

about 85 per cent, of the world's supply

of Chrysotile. Probably the largest of

these mines is that owned by the H.

W. Johns-Manville Co., of New York.

In 1879 the output of the Quebec mines

was 300 tons, which has steadily in-

creased year by year to 50,000 tons in

1905. Asbestos is sometimes called

Until the last century iron nails were

forged, a blacksmith being able to make
only two or three dozen a day. The first

cut nails were made by Jeremiah Wilkin-

son in Rhode Island in 1775. The first

patented nail machine was by Perkins,

t79Si and its product of 200,000 nails a

day was considered so enormous that

some persons deemed the result due to

a supernatural agency. Many improve-

ments in nail-making machines, greatly

increasing the quantity and quality of

their output, have been made in the pres-

ent century.

The telephone, an invention for repro-

ducing the human voice by the agency of

electricity at long distances from the

speaker, is due to the ingenuity of Eiisha

Gray, of Chicago ; Prof. A. Graham Bell,

of Washington ; Prof. A. C. Dolbeare, of

Tufts College, Massachusetts, and Thomas
A. Edison, of Menlo Park, N. J.—Journal

of Education.
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Our Correspondence School
In this department we propose giving the information that will enable trainmen to pass the examination they are subjected to

before being promoted. If any of our students fail to understand any part of the instructions, we will gladly try to make
them plainer if they write to us. All letters intended for Our Correspondence School ou ght to be addressed ,to Department E.

Third Series—Questions and Answers.

235.—Orders once in effect, continue

so how long?

A.-—Train orders once in cfifect con-

tinue so until fulfilled, superseded, or

annulled. Any \r.irl of an order speci-

fying a particular movement may be

cither superseded or annulled. Orders

held by, or issued for any part of

an order relating to a regular train

become void when such train looses

both right and schedule as prescribed

by Rules 4 and 82, or is annulled.

236.—Suppose you should receive an

order giving you rights against an op-

• posing train, and before meeting that

train and executing the order you

should become over twelve hours late,

what would you do?

A.— If a regular train received sucli

orders and became over twelve hours

late before fulfilling the order, the

regular train would loose both r?ght

and schedule and the order would be-

come void, and the train would there-

after have to proceed only as author-

ized by the dispatcher. If the train

was an e.\tra, the order would remain

in force.

237.—What signals are provided at

each train order office?

A.—Answer according to the prac-

tice on your own road as to the num-
ber of signals, but it is imperative that

a fixed signal be used at each train

order office. This signal shall indicate

"stop" when there is an operator on

duty, except when changed to "pro-

ceed" to allow a train to pass after

getting train orders, or for which there

are no orders.

238.—For what are they used?

A.—To insure the stopping of trains

so that orders may be delivered or to

authorize the passing of the station, by
a train for which there are no orders.

239.—Are separate signals provided

for the trains in each direction?

A.—Answer according to the special

rule of the railroad company.
240.—When both signals arc mounted

on the same post, by which signals are

trains governed?

A.—Where there are two train order

signals at a station the movement of a

train is governed by the train order

signal which gives the. indication for

the particular direction in which that

train is moving.

241.—When they are mounted on

separate posts, by which are trains

governed?

.'\.—When train order signals are

mounted on separate posts at a sta-

tion, a train is governed by the train

order signal which is generally placed

in advance of the usual stopping place

of the train which is moving in the

direction governed by that signal.

242.— If red is displayed by the sig-

nal at a train order office, what must

trains do?

247.—How are the positions indi-

c.ited at night?

A.—They are indicated by colored

lights. A red light indicates the hori-

zontal or "stop" position of the sema-

phore arm, a white light is used on

some roads, and a green light on

others, for the inclined or "proceed"

position of the arm.

248.—Do these signals in any way
relieve trainmen from the duty of

l)roperly protecting their train?

.\NOTHER VIEW OF L.'WVREXCEKIRK ST.VTIOX OX THE CALEDONIAN R.ML-
\V.\V. IT W.AS THE SCOTTISH -AND'NORTHE.ASTERX WHEX .\XGUS

SINCLAIR BEGAN RAILROAD WORK THERE.

A.—All trains must stop at that sta-

tion, whether they hold orders or not.

243.—What will authorize a train thus

stopped to pass the red signal?

A.—While "stop" is indicated, trains

must not proceed without a clearance

card.

244.—If white is displayed, what
may trains do?

A.—They may proceed.

245.—When a semaphore is used,

what position of the signal means red?

A.—The arm indicates "red" or

"stop" when it is horizontal.

246.—What white?

A.
—"White" or "proceed" is indicat-

ed when the arm is in the inclined po-

sition.

A.—No.
249.—When the train is stopped by

the signal, what must the conductor
and engineman immediately do?

A.—They must ascertain if there are

orders at the station for them; even
after receiving orders they must not

proceed if the signal remains at "stop"

unless in addition they have received a

clearance card.

250.—How are the regular trains

designated in orders?

A.—Regular trains are designated by

their numbers as "No 10," or as "2d

No. 15"' with engine numbers added

if required by the practice of the rail-

road.
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251.—How are extra trains des-

ignated in orders?

A.—Extra trains are designated by
the word "Extra" and engine number
and direction as "Extra, 422, Nortli."

252.—How is time stated in orders?

A.—Time is stated on an order in

figures.

253.—As conductor or engineman of

No. 37 liolding orders reading: "No.

i7 and No. 42 will meet at Green-
wood," what would you do?

A.—As conductor or engineer of No.

37, would proceed to Greenwood and
wait there for No. 42.

254.—What would you do if on No.

42?

A.—As conductor or engineman of

No. 42, supposing No. 42 was the infe-

rior train by class or direction, assume
right over No. yj to Greenwood and
proceed to Greenwood prepared to take

the siding and wait there for No. 2,1-

255.—As conductor or engineman of

No. 37, what would you do if No. 42

displayed classification signal.s?

A.—If No. ^^ was the superior traii.

by class or direction and No. 42 ax-

rived with classification signals. No. 37
would wait until all sections of No.

42 had been jiiet at Greenwood.
256.—As conductor or engineman of

No. 42, what would you do if No.

37 displayed classification signals?

A.—No. 42 would wait until all sec-

tions of No. 37 had been met at Green-

wood.

257.—Why in either case would you
wait for all sections?

A.-—Because as no particular section

was specified in the order all sections

are included and should have been

given copies of the order.

258.—If the last section of the train

arrives without markers, what would

you do?

A.—Would wait at Greenwood, be-

cause a train must not be considered as

having been met until its markers have

arrived.

259.—As conductor or engineman 01

No. 42, holding orders reading: "No.

42 and Extra 569, South, will meet at

Junction City," what would you do?

A.—Run to Junction City and wait

there for Extra 569, South.

260.—What would you do if on Extra

569?

A.—Assume right over No. 42 to

Junction City, and run to Junction City

prepared to take the siding and wait

there for No. 42.

The telegraph was invented by Samuel
F. B. Morse, of Charlestown, Mass., in

1837, five years after he began experi-

menting. He obtained his first patent in

1840, and in 1843 Congress appropriated

$30,000 for its development.—Journal of

Education.

Calculations for Railway Men.

BY FKKD II. COLVIN.

Of course, most of the railway shop
work that takes much calculating is

repair work and it may happen that

an engine comes in which has to have
a bolt drilled out and a new one put in.

If we drill on the exact center we
can get the old bolt out and put in

a new one of the same size in its place,

but if we do not, we must drill it out

larger and tap for a larger bolt or

screw as the case may be. In either

case, we want to know what size drill

to use or, in other words, what the

diameter of the bolt is under the

thread. These are all worked out in

tables, but tables are usually mislaid

and we are apt to guess at the size, but

the actual size can be readily figured

out and it is a good thing to know
how.

If it is a sharp "V" thread we can

readily see how deep it is by making a

the square root and this is the hardest
part of all unless we go into a long-

winded explanation which, probably, is

unnecessary, as most people know it.

But for now it is much easier to refer

FIG. 2.

drawing of a one-inch pitch and meas-
uring the depth in that way so that we
will have a check on any figuring we
may do. We find that the depth is .866

of an inch for a one-inch pitch and for

a 10 pitch it would, of course, be just

one-tenth of this, or .0866 of an inch.

This is for one side and for both sides

of the bolt it will be .1733 of an inch.

We can prove this by figures and it

will also give us a rule that will be

handy in many places.

The vertical or perpendicular height

of any triangle is always the square
root of the diflference of the squares

of both sides. Sounds kind of tough
doesn't it? But it isn't. Just multiply

each side by itself, subtract one from
the other and then take the square
root of the difference.

Suppose we have a triangle 10 inches
on each side instead of one inch as

we took before. A vertical line divides

the base into two equal parts or makes
it 5 inches. Then we multiply 10 by
10 and get 100 and multiply 5 by 5 and
get 25. Then we subtract them and
get 75 as the difference. Now toi

FIG. I.

to a table of squares such as is found

in Kent or any good engineers' pocket

book and we find that the square root

of 75 is 8.66. As the triangle is ten

times the size of our one-inch triangle

representing the thread, we divide this

by ten and find the height to be .866

and that we were right before. It also

shows how we can check up calcula-

tions or measurements by each other

and that it is a good plan to know both

ways.

Now supposing tlie bolt to be one

inch in diameter and to have a 10

thread and we find the diameter under

the thread by subtracting .1733 from

I which leaves .8267 of an inch, or

practically 53-64 of an inch. In dril-

ling out an old bolt it might be safer

to take a 13-16 drill, which would allow

for a little running to one side, but

for tapping a hole it might be better

to use 27-32 to allow for the metal

forcing up in tapping and then an ab-

solutely sharp thread is not desirable

except in special work.

In fact, we are coming to use the

flat top and bottom thread a great deal

now, commonly known as the United

States Standard, or Franklin Institute

or Sellers thread. This is the same as

the "V" except that y% of the depth is

taken ofif top and bottom, leaving it

SECTION OF U. S. S. SCREW THREAD.

only % as deep or as high as the old

"V" thread. This makes a better

thread in almost every way and for

this we have to drill out a larger hole.

Three-quarters of .866 is .65 and multi-

plying this by two for both sides we
have 1.3 as the depth instead of 1.73.

Tlie hole for the one-inch bolt tap
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then, with the standard thread, will be

I niiiuis .13 or .87 of an inch, which

is practically Js of an inch and this

would be the drill to use.

Now let us make this into a little

formula or rule by taking all the facts

we have dug out and putting them in

such shape that we can easily remem-

ber them. The size of the drill (or the

diameter at the bottom of the thread;

is the outside diameter of the bolt or

tap, minus 1.73 divided by the number
oi threads per inch for a "V" thread

and 1.3 for a standard thread.

Put in the shape of a formula we
would say:

Let D = size of drill to be used.

Let T = outside diameter of tap.

Let N = number of threads per inch.

Let C = constant which is 1.73 for "V"
threads and 1.3 for U. .S. Standard

thread.

Then D = T— (C -f- N) so we simply

fill in the right numbers in place of

letters and we have the rule in the

most compact shape possible.

What size drill should be used for a

ys-inch tap with 9 threads to the inch,

which is standard, and U. S. S. thread?

them instead of subtracting, before tak-

ing the square root. But it must be

remembered that this only applies to

a right angle triangle, so if the triangle

happens to be like figure 3 it must

first be made into a right angle as we

have done with the dotted line.

This is also useful in finding the

Then D : ^8 or .87s— (1.3-^-9)- Be-

fore we can subtract we must simplify

the fraction by dividing it and we get

1.3 divided by 9 equals .144. So we
simply subtract .144 from .875 and get

.731 as the right diameter. A table of

decimals shows that to be nearest to

47-64, which is the drill to use.

The beauty of such a rule is that you

can use it for any thread and for any

diameter and it is useless to try and

remember the right diameter for each

case. Just remember the 1.3 for U. S.

S. threads or the 1.73 for "V" threads,

as the case may be. These are easy

figures to remember and then you

have the whole thing always with you

without referring to any book or table.

While we are talking about triangles,

and threads are all triangles except

for the abbreviated tops and bottoms

on the U. S. S. brand, it will be well

to go a little further and understand

some of the whys and wherefores.

The rule as given for finding the

height of the triangle forming the

thread applies in all cases if you read

it right. Take the triangle shown in

figure 3 and we have an apparent con-

tradiction but when we extend the base

of it by a dotted line till it is at right

angles to the top, we can use it as

before.

Measure the distances A B and A C,

multiply each by itself and subtract the

smaller from the larger. Find the

square root of the difference and we

have the vertical height B C.

Reversing the operation we can find

the length of the slant side by multi-

plying each side by itself and adding

FIG. 3-

area of a triangle and while we are at

as well be taken up. The area of any

it this phase of the question might just

triangle is always one-half the longest

side multiplied by the vertical height

at right angles to it. This holds true

in any shape of triangle unless we say,

to be captious, that the equal sided tri-

angle has no longest side, but here we
take any side and multiply by the ver-

tical height taken from that side.

In figure l we have the long side as

one inch and found the vertical height

to be .866 so we say i times .866,

which, of course, equals .866 and we
divide this by 2 which gives the area as

.433 of a square inch. In figure 4 we

FIG. 4-

measure the long side A C, find the

vertical height H T by following the

rule given for finding the vertical

height, and then multiply the long dis-

tance by this and divide by two. The

reason for dividing by two must be

evident to all, as the two triangles left

out of the rectangle are together equal

to the triangle we are measuring. This

brings us dangerously near to geom-

etry and as that is a terrible sounding

word to most shopmen we had better

stop before we learn more than we

really intended at this time.

It's a wise old world that waits for

the indorsement of every-day honesty

on the checks of extraordinary holiness.

Questions Answered
AUTO.MATIC STOP SIGNAL.

(10) L. D. p., Philadelphia, Pa., asks:

Is there any absolutely reliable auto-

matic stop signal in use on our railroads?

(2) If there is, who makes h and how
docs it operate? A—(i) Read article

on Automatic Train Stopping in Raii--

WAY AND I.X)C0.M0TIVE ENGINEERING for

February, 1906, page 51. The Boston Ele-

vated and the New York Subway are

equipped with reliable automatic stop

signals. Both of these are covered by

the Kinsman patents.

(2) The Kinsman Block Signal Com-

pany make what is probably the best

stop signal which we know of. The

arrangement adapted for ordinary steam

roads which may at times be covered

with snow, is different in some details

from that on the Boston Elevated or

the New York Subway. The company

explain that the system applicable to

steam roads is such that at each

signal there is a 120 ft. contact rail in

shape resembling the wing rail at a

frog. This contact rail is placed farther

away from the running rail than a wing

rail at a frog would be, and when the

signal is at danger the contact rail be-

comes increasingly energized by an elec-

tric current similar to but more pow-

erful than the track circuit current

used for operating the visual sig-

nals. The result is that when a train

attempts to pass a signal set at dan-

ger, contact arms on the locomotive

carry from the contact rail sufficient

current to the apparatus in the locomo-

tive cab to stop a train wrongfully pass-

ing a signal at danger. This operation is

accomplished by shutting off the motive

power and applying the air brakes.

If the track is normal and the signal is

at safety the contact rail is not increas-

ingly energized and the contact made by

the train in passing it produces no opera-

tive effect on the mehanism for controlling

the motive power and the air brakes.

A supplementary device records the

danger or safety condition as well as

the integrity of the circuits of both the

visual and automatic devices, thus fur-

nishing a complete record on each trip

of the condition of these circuits and

the apparatus. In addition, the charac-

ter of this record indicates the manner

in which the engineer has performed

his duties, thus protecting him against

the unsubstantiated charge of improper-

ly passing signals at danger.

LAME ENGINE WITH W.\LSCH.\ERTS GE.\R-.

(11) C. J. v., Danville, 111., asks: Let

me know how to find out or to locate on

which side an egine is lame with the

Walschaerts valve gear? A.—The de-

fect can be detected by observing the time

and volume of the four exhausts, the same
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as if the engine was equipped with any

other kind of valve gear. Some engineers

by putting their heads out of the cab win-

dow and observing the movement of the

crosshead can tell at once on which side

the defective exhaust occurs. The cross-

head can be more easily watched by stand-

ing near the track while the engine is

moving slowly and with the lever at the

extreme end of the quadrant the exhaust

should occur near the end of the piston

stroke. The exact determination of the

condition of the valves can only be made

by a skilled machinist.

APPLICATION WITH CUT-OUT COCK CLOSED.

(12.) R. M. Q.. Mahoningstown, Pa.,

writes;

I would like you to answer a few

questions for me in your column of

'Questions Answered," regarding air

brakes, (i) With a D-5 or F-6 brake

valve can an application always be

made with the cut-out cock below brake

valve closed? A.—When the standard

brake valve cut-out cock is closed, an

application cannot be made with ks

brake valve. The Pennsylvania road,

however, uses a special brake valve cut-

out cock with which, when it is closed,

an application can be made if the brake

valve handle is placed in emergency

position. This special brake valve cut-

out cock has a pipe branching from it

to the emergency exhaust port of the

brake valve, and when the cut-out cock

is closed a port through the cock plug

permits brake pipe air to flow into this

pipe up to the brake valve.

PUMP COPPER GASKETS.

(2) To apply a new copper gasket on

any air pump, is it a good plan to paint

the gasket when a person wants to

avoid unnecessary leaks? A.—We think

a copper gasket of sufficient and even

thickness all over, properly annealed,

should make a tight joint without the

aid of paint of any kind. However,

where there are defective and uneven

surfaces to contend with, paint may

help to make the joint tight, but we

do not think it is a good plan, as a

rule, to resort to this method of pre-

venting leaks.

LIFT OF AIR VALVES.

(3) What is the proper lift for air

valves in the 8-mch pump? Some peo-

ple have a habit of giving the discharge

valves 3-32 inch, and the receiving

valves 'A inch lift, while others give

them 3-64 inch and 3-32 lift, respective-

ly. A.—The receiving valves in an 8-

inch pump should have ]4 inch, and the

discharging valves 3-32 inch lift.

NEGATIVE LEAD.

(13.) R. J-. Waterville, Ont., writes:

In reading your description of the Bal-

anced Compounds for the Northern

Pacific, in the December, 1906, issue of

Railway and Locomotive Engineering,

it states that the valves are set with one-

quarter inch lead, full back and front,

and in speaking of this to our boys one

of them said it was negative lead. I said it

was not. Please say who is right. A.

—

You are right. "Negative lead" are the

words used when valves are so set that

each valve has a certain distance to travel

before it opens the steam port. It opens

the port after the piston has moved a

certain distance at the beginning of the

stroke. Positive lead or just lead, as it

is called, is the amount the valve has

opened the port before the piston begins

its stroke. See answer to question in

in our December, 1906, issue. Valves set

blind may be said to have negative lead.

PISTON TRAVEL AND TIME OF RELEASE.

(14.) J. D., New Y'ork, writes: (i) On

the 4-5-6-7 inches of travel of the pis-

ton, which will release first? A.—If a

full service application is made, assum-

ing that the train is short, and that there

is ample main reservoir capacity and

full excess pressure available, the chances

are in favor of the shortest piston-

travel brake releasing first, and the

longest last, but the difference in time

will not be much. On long trains, main

reservoir capacity and excess the same

as before, which will release first will

depend on the location of the shortest

piston, whether it is near the engine or

not; if not, it will release later than the

longer pistons. With partial service

applications, and assuming that all

triples go to release at the same in-

stant, those having the shorter travel

should return to full release a little

earlier than those having the longer.

{2) Which cylinder has the most air,

the long travel or the short travel? A.

—With full applications, the cylinder

having the longest travel will contain

the most air and the lowest pressure;

that having the shortest travel, the least

air and the highest pressure. With par-

tial application, there will be no differ-

ence in the quantity of air, each will

contain on account of difference in

travel until the point at which the

shortest travel piston equalizes with

the auxiliary is passed.

CAUSE OF BROKEN VALVE COVER.

(15.) A. P., Sydney, N. S. W., writes:

An engine fitted with the 91/2-in. im-

proved pump and hauling a goods train

had proceeded some twenty miles from

the depot when it was discovered that

the cover on the large end of the dif-

ferential piston was broken. We pro-

ceeded some miles farther on to the

locomotive depot, where another was

obtained and put on. The train had only

got a few miles away when this cover

was also broken. We then managed to

work the train to another locomotive

depot where a cover was obtained and

put on, but this cover did not last long

enough for the engine to get away with

the train. What was the cause of the

piston breaking the cover? A.—Very

likely the lock nut on the end of the

main valve stem worked loose, and un-

screwed far enough to strike the main

valve cylinder head before the large

main valve piston closed the steam port

leading around behind it, and thus pre-

vented the forming of a cushion to

bring it smoothly to rest. If the right

main valve head gasket was omitted

or if the cap screws were tightened up

unevenly,' either of these, or both com-

bined, could assist the loose nut to

break the cover.

CURVE MADE BY A CRANK PIN.

(16.) T. McC, Fort Wayne, Ind.,

writes: Take the butt end of the main

rod, which is held in position by the

main pin. When the wheel makes a

revolution, does the crank pin make a

complete circle, or an oblong circle, or

something like pot hooks? A.—If you

had a pencil standing out from the

centre of the crank pin far enough to

trace a line on a whitewashed wall as

the driving wheel rolled along the track,

you would find that the pencil would

draw a wave-like line, something like

the scalloped edge of a table mat.

The curve is what is called a cy-

cloid, or to be exact, the curve is swept

out by the centre of the crank pin is

a prolate cycloid. This curve is very

carefully traced in the illustration on

page 364 of Forney's Catechism of the

Locomotive. See article on Cycloid

Curves on page 64 of this issue of Rail-

way AND Locomotive Engineering.

LEAD OF VALVES OF LOCOMOTIVES.

(17.) R. M. Q., Mahoningstown, Pa.,

Should locomotives in mail service

have lead of say ]/& of an inch? I con-

tend that they should where time is

fast and stops are close together, and

where you have to get away fast, which

is hard to do with no lead. Am I right?

A.—Yes, in a certain sense you are.

The whole matter is very greatly in-

volved in the weight of the train. If

the engine handles it easily, lead such

as you specify is a good thing, but if

the engine is habitually worked to its

full capacity, then too much lead is not

beneficial.

stresses in A GIB CRANE.

(18.) L. C. B., Covington, Ky., writes:

Please explain how to figure the

stress of different parts of the gib

crane? A.—We expect to be able to

deal with this matter in a separate arti-

cle in our correspondence school in the

near future. It is very crifficult to an-

swer your question properly in the

limits of the Question and Answer

column. .
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Air Brake Department
.^to^^M^h.

Air Brake Maintenance.

During this prosperity period the de-

mand for cars to move freight is very

urgent, and on all sides the car short-

age is complained of. It is during such

a period as this that railway managers

find it difficult to hold cars out of ser-

vice for the repairs which they should

receive. Hence, when the air brakes

become due for cleaning and oiling the

temptation is strong to slight this im-

portant work, and to allow the brakes

to run just as long as they will with-

out attention.

It should be remembered, however,

that this is not good policy, as it will

surely result sooner or later in very

expensive annoyances, loss of time, and

possibly disastrous wrecks.

To-day many roads are hauling trains

consisting of considerably more than

fifty cars, and to insure the satisfactory

operation of the brakes on these long

trains requires that the triple valves be

kept in much better condition with re-

spect to cleaning and oiling than was

formerly the case when the number of

air .brakes coupled was forty or less.

The brake cylinders, too, need more

frequent attention; they should be

cleaned and properly lubricated, and

their packing leather put in an air-tight

condition as often as it is necessary

to do so to get the desired results.

Although the time that cars can be

held to do this work must necessarily

be the shortest possible, proper facili-

ties, with an adequate working force of

efficient air brake men, will permit this

to be done, and if done, in the end it

will pay well. On level roads, it is

true, brakes may be allowed to de-

teriorate to some extent without the

bad effects being so acutely felt, but

on hilly roads it is dangerous to take

any chances with brakes that have been

neglected. Heavy grades always exert

an accelerating force on the trains that

can only be neutralized by the action

of the brakes, and in order that they

may supply this neutralizing force they

must be maintained in good condition.

To attempt to handle heavy trains on

grades, with the air brakes in any but

first class condition, will result sooner

or later in serious mishap.

Aside from cleaning and oiling the

brakes on the car, a generous air sup-

ply on the locomotive should also be

provided. A pump of sufficient capac-

ity to supply forty cars cannot rea-

sonably be expected to supply a train of

eighty or one hundred cars.

CONDUCTED BY J. P. KELLY

High Speed Brake a Life Saver.

Not much is heard of the railway em-

ployee who habitually performs his du-

ties faithfully and satisfactorily. He is

never required to walk the carpet, and

somehow he is lost sight of, as it is

expected of him, as a matter of course,

that he will perform all duties well.

It seems to us that the high speed

brake stands nuich in the same position

;

constantly performing, as it does, its

duties in a faithful and a highly efficient

manner, we arc apt to forget about its

good qualities. During the recent epi-

demic of disastrous railway wrecks,

the high speed brake, because of the

circumstances surrounding the most of

them, did not have a chance to show

what it could do, but in one of these

wrecks it had about 650 to work in.

Electrical Terms.

On account of the electrical apparatus

that is used in connection with air

brakes on electric locomotives and

trains, it will be necessary from time to

time to use electrical terms in articles

describing them, and the following,

therefore, will be found useful.

VOLT, the unit of electro motive force.

or pressure.

AMPERE, the unit of electric cur-

rent.

OHM, the unit of resistance to flow of

electric current.

To get a tangible idea of the mean-

ing of these terms, let us consider the

case of w-ater flowing from a given

height, or head, as it is termed, to a

lower level, something we are all fa-

miliar with. W'c know that a column of

.MOUKKX TK.WEL—FOUR-TK.\CK, BLOCK SIGNALLED RO.\D.
ON TRAIN.

inc.ll .-^I'LKD BR.^iKE

In this short distance, it was able

to reduce the speed of a double headed

fast passenger train from 60 miles per

hour down to a rate of speed so low that

when collision occurred the train did not

strike with sufficient force to hurt or in-

jure a single passenger or seriously

damage a car in the train. The wreck,

however, took fire, and all of the pas-

senger coaches but one were consumed

by the flames.

It has been said that during the pres-

ent time, the railroads cannot supply

cars to haul the freight offered them,

but in collisions they have cars to burn.

In the case w-hich we cite it was true,

there were cars to burn, but happily

no passengers, and for the latter the

Westinghouse high speed brake should

receive credit.

water of a given height has a pressure

corresponding to this height; for ex-

ample, if we had a cylinder, full of water,

the area of whose end was one square

foot, and whose length was thirty-four

feet, it would contain thirty-four cubic

feet of water. If this cylinder stands

upon its end, or vertically, this quan-

tity of water would cause a total pres-

sure upon its base of 21 16.8 pounds, or

14.7 pounds per square inch.

If an opening were made at the base,

the water would flow out at a rate cor-

responding to the head, or pressure;

and if the head is maintained constant,

the rate of flow of the water, or the

quantity escaping at the opening, will be

constant per unit of time. If instead

of a simple opening at the bottom of

the cylinder we should have a pipe con-



76 RAILWAY AXD LOCOMOTIVE ENGINEERING Febnuiry, 1907.

nected to it that led to a distant point,

through which to conduct the discharge

to some desired place, we should have

the same height, or head, and. there-

fore, the same pressure, but on account

of the resistance which the friction of

the interior of the pipe would offer to

the flow of the water, the quantity dis-

charged at the end would not be so

AjnOISCKARGC

CROSS SECTION SHOWING PUMP PISTON

great as at the opening made close to

the base of the column, which allowed

it to discharge freely into the atmos-

phere. The amount of decrease in the

quantity discharged through the pipe

will depend directly on the amount of

resistance the interior surfaces of the

pipe offers to the flow. This resistance

will increase with the lengtli, and de-

crease with increase of diameter and

sectional area of the pipe.

We may now consider the volt in

electricity as corresponding to the head,

or pressure in the water column; the

ampere as corresponding to the quan-

tity of water that flows through the

pipe, and the ohm as corresponding to

the frictional resistance which the pipe

offers to the flow of the water.

Therefore, when we speak of volts,

we mean electrical pressure; of am-
peres, we mean electrical current; and
of ohms, we mean the electrical re-

sistance.

Instead of pipes to conduct elec-

tricity, wires are used; and for any
given voltage, the quantity that will

flow through a wire will depend direct-

ly upon its length, and inversely upon
the square of its diameter or its section-

al area.

If we let E represent electro motive

force in volts; C represent electric cur-

rent in amperes per second, and R
represent the resistance to flow of elec-

tricity in ohms, the expression

E=CR
will enable us to determine the voltage,

or electro motive force, when we know
the rate of the current and the amount

ot resistance.

If we know the electro motive force

and the resistance, then the expression

E
C = —

R
will enable us to determine the amperes

of current.

If we know the voltage and llic cur-

rent, then the expression

E
R = —

C
will enable us to find the resistance in

ohms.

We shall illustrate these ex-

pressions with practical exam-

ples : It is known that a piece

of copper wire 1/16 of an inch

in diameter, one mile long, has

a resistance of 13.59 ohms,

wlien the temperature is about

60 degrees Fahrenheit. What
will be the electromotive force

required to produce a current

of 120 amperes per second in

a wire two miles in length, Ys

of an inch in diameter, at a

temperature of 60 degrees P.?

Remembering that the re-

sistance to flow of electricity

varies directly as the length, and in-

versely as the sectional area, of the wire,

we first find what the total resistance

will be. This is done by multiplying the

resistance, as given above for a wire 1/16

of an inch in diameter, by 2, and dividing

the result by the sectional area ; 13.59 X
2 = 27.18 will be the resistance

in ohms for two miles of 1/16-

inch wire; this divided by the

sectional area of the i!/^-inch

wire or by 4 gives 6.8 ohms as

the resistance. Therefore, the

electromotive force required to

maintain a current of 120 am-

peres per second equals E :=

C R = 120 X 6.8 = 816 volts.

With a current of 816 volts

and a resistance of 6.8 ohms,

we find the amperes to equal

E 816

C = —= := 120 amperes.

R 6.8

With an electro motive force

of 816 volts and a current of

120 amperes, we find the resist-

ance

E 816

R = •— ;= = 6.8 ohms.

C 120

pressure of one volt can maintain

against a resistance of one ohm.
The ohm is that resistance to flow of

electrical current at one volt which will

limit the current to one ampere per

second.

Electric Air Compressor, Type D-E-G.

Many locomotive men are no doubt

somewhat unfamiliar with the electric air

compressor, such as is now gradually com-

ing into heavy railroad service, although

this type of compressor has been in use

in traction brake service for a number of

years, and they may be, for this reason,

inclined to look upon it as an intricate

piece of machinery, something very diffi-

cult to understand. That this is not so,

after all, will readily be perceived from a

casual glance at the illustrations. Figs. I

to 4 inclusive, which show its construc-

tion. Also, a careful reading of this ar-

ticle will show that it is a much pleasanter

piece of mechanism to operate than the

steam driven locomotive air pump.

From Figs, i and 2, which are section

and plans views of the compressor and the

motor, it may be seen that the compressor

part consists of two air cylinders, with

air pistons in each. These pistons are

driven by a crank and connecting rod,

turning in the direction indicated by the

arrow, the crank receiving its power

through a gear wheel and pinion, clearly

shown in Fig. 2, from the electric motor,

which of course is turned by electricity,

supplied to it by a wire leading from the

trolley.

The small pinion is attached to the end

of the motor shaft and it meshes into

FIG. 2. PL,\N OF ELECTRIC AIR PUMP.

The temperature of the wire affects

the resistance; the higher it is, the greater

the resistance.

The volt is that electrical pressure

required to maintain a current of one

ampere against a resistance of one ohm.
The ampere is that current which a

the large gear wheel on the end of the

air piston crank shaft. When the switch

is opened, that allows the electric current

to flow to the motor, the latter begins

to turn and the turning power is trans-

mitted through the gearing to the piston

cranks rods and the air pistons, causing
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the latter to move back and forth through

their cylinders. The air cylinders and

pistons are single acting, that is, they draw

in air, and compress it, in one end only.

The end view, Fig. 3, shows the air

valves and discharge connection. There

are two of these for each cylinder, one

receiving and one discliarging, and an air

discharge pipe, which carries the com-

pressed air from both cylinders to the

main reservoir, the same as is done witli

the steam driven air pump.

The operation in the air end is simple.

As the piston moves away from the end

of its cylinder it creates a vacuum behind

it, the outside atmosphere raises the air

inlet valves I and flows into the cylinder

to fill it. On the return stroke this air

is compressed and driven out through the

discharge valves 2 into the discharge pipe

and the main reservoir.

These air valves are made of drawn

steel tubing, are light, seat by gravity, and 31

are easily removable.

The suction valves are accessible by

removing cap nuts 3 and the discharge

valves by removing cap nuts 26. All four

valves may be quickly and simultaneously

removed for repairs or replacement by

taking off the cylinder head.

The pistons 5 are fitted with rings 6,

which are accurately ground to their re-

spective pistons and cylinders. Therefore,

when it is necessary to take a pump apart

to repair it, care should be taken upon re-

assembling to keep the packing rings with

their pistons.

Glancing at Fig. i it will be noticed that

the center line of the air cylinders is a

little above the center of the crank shaft.

This is so that the connecting rod will

bring a straight thrust upon the piston

when the latter is making its compression

stroke, and this greatly reduces the wear

on the cylinders. The pistons should al-

ways run in a clockwise direction.

The lubrication of the motor and of the

compressor is an important matter, and

care should be exercised to see that all

bearings get sufficient oil. To lubricate

the compressor end, remove the cap 19

and pour oil into the crank case, which is

dust proof, until it will hold no more.

This oil goes through the fitting 18, which

will act as a gauge to tell when enough

has been poured in. To oil the motor

shafts and gears, remove the caps 65 and

pour in oil until full. The compressor will

distribute the oil itself to all its bearings.

The brush holders are shown in Fig. 4

and they belong to the motor end, which

will be described in another article.

From the foregoing, it will be noticed

that there are no piston rods to keep

packed or oil cups that need attention

two or three times daily during the trip.

the United Slates on June 30, 1905, was

1,382,196, which is equivalent to an aver-

age of 637 employees per 100 miles of line.

These figures show an increase in the

number of employees as compared with

the year 1904 of 86,075, o"" 26 per too miles

1-IG. 3. HNU VIEW OF PUMP.

of line. Of the employees 54,817 w-ere

cnginemen, 57.892 firemen, 41,061 con-

ductors, and 111,405 \vere other trainmen.

There were 45,532 switch tenders, cross-

ing tenders, and watchmen. The total

classes of employees for a seriti of years,

and also the aggregate amount of com-

pensation stated for the several classes.

The total amount of wages and salaries

reported as paid to employees during the

•.ear ending Jun; 30, 1905, was $839,944,-

680.

Timber Preservative.

An interesting nittliod 01 applying a

preservative to railway sleepers and

timber is described in L'Induslrie Elec-

trique of Paris. The process consists of

tlic artificial metallization of the pores

I the wood, the metal being deposited

elcctrolytically. In brief, the method
requires, first, the application of a so-

ution of some salt—sulphate of copper,

for example—by placing the wood im-

mersed in the solution in -x closed cham-
ber and subjecting it to pressure. The
wood is thus thoroughly impregnated

with the solution. It is then taken out

and piled up in layers in a concrete

reservoir. The first layer of timber is

immersed in the same copper sulphate

solution, and also rests on a layer of

jute or other fibrous material, which is

supported by an electrode made of

woven strands of copper. Similar elec-

SWITCHING "PUG"

number of railway employees, disregard-

ing a small number not assigned, was

apportioned among the four general divi-

sions of railway employment as follows

:

For general administration, 54,141 ; for

Railroad Employees in the U. S.

According to the Interstate Commerce
Commission the reported number of per-

sons on the pay rolls of the railways in

FIGw 4. BRUSH HOLDER.

maintenance of way and structures, 448,-

370; for maintenance of equipment, 281,-

000, and for conducting transportation,

S95>456-

The report includes summaries showing

the average daily compensation of 18

O.X THE NEW H.\VEX.

trodes are placed between each layer of

timber as they are piled up to the de-

sired height. Alternate electrodes are

then connected to the opposite poles of

an alternating current supply, and the

current is allowed to pass. The action

is said to decompose the solution and
set free metallic copper in the pores of

the wood. Besides the preservative ac-

tion in thus closing the pores, it is said

that a certain amount of copper sul-

phate is permanently retained in the

pores, giving an additional and a de-

cided preservative effect.

—

London Stand-

ard.

On the Bengal-Xagpur Railway in

India, a number of carriages have been

fitted with an e.xperimental device for

stopping the train. A passenger in dan-

ger can. by tearing the paper covering

of a small box, get at a knob which
when pressed applies the brakes.

In Spain no one enters or leaves a rail-

way carriage without bowing politely to

the occupants.—N. Y. Globe.
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Electrical Department
Electro-Magnetism.

BV ROGER ATKIXSON.

In experiments made by the philoso-

pher Oersted it was shown that a wire

carrying a current is surrounded by a

magnetic field which, on account of its

action on a magnet, has been called a

rotative magnetic field. It should be

clearly understood that this magnetic

force commences to develop as soon as

the current begins to flow, increasing

in strength as the current increases,

and is propagated from the wire like

light from the sun. The speed of for-

mation of this magnetic field is the

same as the speed of light, namely,

about 185.000 miles per second, as pre-

dicted by Faraday and proved by Clerk

Ma.xwell. Consequently when the cur-

rent ceases to flow this magnetic field

ceases to exist, not by diminution of

distance propelled, but by ceasing to

be started from the wire or from the

inside. Thus, so long as the current is

constant, the magnetic field is constant

and is equal all along the wire.

Now it was also found by Oersted that

from the power of this magnetic field

it is possible to reverse the operation

and to develop electric current in an-

other wire if this second wire was a

part of a circuit. Thus, let A be a wire

through which a current can be sent or

stopped as desired by closing or open-

ing a switch (this wire will be called

the first or primary wire) and let a

second wire B. which forms part of an-

FIG. 2. PRIMARY ROTATION "CLOCK-
WISE," SECONDARY IS THE

REVERSE.

other circuit, be laid closely parallel to

wire A for some distance (this is called

the secondary wire). Now if a current

be started in the primary A, the forma-

tion or throwing out of the magnetic
field round A will cause a current in

the secondary B, but in the opposite

direction to the current in A, and only

while the current .-V is increasing to its

full strength, so that when there is no
further increase in the primary current

A, and therefore no increase in the

power of the magnetic field, there is

no current in the secondary wire B, If

now the current in .A he suddenly

FIG. 1. MAGNETIC FIELD SURROUND-
ING A WIRE.

Stopped the magnetic field round A at

once ceases, then the falling away of

the magnetic condition will produce a

current in the secondary wire B, but in

the same direction as the primary cur-

rent A. These currents in the secon-

dary wire B are only momentary in

either direction and consequently the

impulses can be reproduced as quickly

as the connection in A can be made or

broken. Thus while the current in A
is continuous as to direction, but inter-

mittent as to time, the secondary cur-

rent in B will be alternating in direc-

tion. This result appears to be due to

the unbalanced state of the magnetic

field round about the secondary wire

B, while the field is being formed or

dispersed, and when more intense on

one side than the other causes mag-
netic rotation about B, with the result

that a current is formed in it.

Taking the former figure and sup-

posing the current in A to be from the

observer, then the rotation of the field

will be "clockwise," as shown by the ar-

rows. Now when the magnetic field

infringes upon wire B it causes rota-

tion about B in a "counterclockwise"

direction, with the consequent forma-

tion of a current in B towards the ob-

server, so long as the magnetic field is

stronger inside than outside. When
the current in A reaches its full

strength there is no further change in

tlie magnetic field and the production

of current in the secondary wire B
ceases. On the other hand, when the

current ceases in A and the formation

of the magnetic field falls ofT, it di-

minishes from the inside first, and the

lield is stronger outside of B than in-

side, with the result that there is a

rotation about B in a "clockwise" di-

rection, which produces a momentary
current in B from the observer.

It will therefore be observed that if

a wire which forms part of a circuit

is located in a magnetic field which is

changing in intensity across the wire

(not lengthwise) it will produce cur-

rent in that wire in proportion to the

diflferencc in intensity on the opposite

sides of the wire. In general electrical

machinery this result is obtained from
the same causes in another way. Let

A be a primary wire carrying a con-

tinuous current from the observer and

constant in force, then the magnetic

field will be constant and decreases

uniformly in intensity in proportion to

the dislBwce from the wire A. Now if

the wire B of the secondary circuit is

suddently pushed laterally, as shown by

the arrow, into the magnetic field

(parallel or nearly so to wire A) the

intensity of the field is increased ahead

of wire B and decreased behind it, so

tliat it sets up a rotation round B in a

"counterclockwise" direction and a

current towards the observer is gen-

erated. Then if wire B is pulled sud-

ilcnly out again the opposite action

FIG. 3. PRIMARY IS "CLOCKWISE,'
SECONDARY IN SAME DIRECTION.

takes place and a current from the ob-

server is generated.

If this is done rapidly an alternating

current is generated in the secondary

wire B from a constant continuous

current in the primary A, exactly as

was formerly shown to be the case

when both wires were stationary but
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the priiu.-iry current in A was an inhr-

ruptcd one. A clear idea of the mag-

netic eddy round wire B may be got

from tlie mechanical parallel obtained

by passing a stick or rod across the

path of rain drops in a storm, when the

drops impinge upon the advancing side

of tlic roil they adhere to it by- co-

hesion to some extent and their veloc-

ity impels the water round the rod to

form a water eddy in the same form

as the rotating field about wire B. The
current set up in the secondary circuit

B in these several cases is called an in-

duced current of electricity and tlie

electrical phenomenon is spoken of as

induction.

that a slight lluctuation above the nor-

mal will not blow the fuse. Fuses are

often made of several separate small

wires, and are bound with copper at

the ends, and these fit into convenient

receptacles. The removal of a fuse,

whether blown or not, breaks the circuit

completely.

Fuses in Electric Circuits.

The fuse in an electric circuit is, in a

certain sense, something- like a safety

valve on a boiler. When the normal pres-

sure of the boiler is exceeded the safety

valve opens and relieves the pressure.

The electric fuse also "lets go" when

the normal current in the wire is ex-

ceeded, but here the similarity between

fuse and safety valve ends. The safety

valve relieves pressure and is good

any number of times, whereas the

safety fuse when once "blown" is de-

stroyed and a new fuse must be ap-

plied.

The material of which a fuse is made

is very frequently an alloy of lead and

tin. Bismuth is added when it is desired

to still further lower the melting point.

In this, the cut out, as it is sometimes

called, is very like the fusible plug in a

locomotive firebox, for when the fusible

plug has been melted out, a new one has

to be put in. Tlie capacity of an elec-

tric fuse is determined by its cross sec-

tion ; the larger the sectional area, other

things being equal, the greater the cur-

rent carried.

The fuse is at all times an integral

portion of the circuit and all the cur-

rent which flows over the wire goes over

the fuse. It is composed of metal which

offers a much higher resistance to the

passage of the current than the rest of

the wire, and this resistance generates

heat under ordinary circumstances. A
properly made fuse is adequate to the

demands made on it, but when an over-

load occurs the extra resistance of the

fuse produces heat enough to melt it

and so open the circuit. It is common-
ly said that a chain is no stronger than

its weakest link, and in electrical work

the fuse is purposely made such a link-

in the circuit. Thus the fuse is a safety.

device pure and simple.

Fuses are generally marked with the

number of amperes which they will carry

with safety, but there is generally a cer-

tain margin allowed, there being usual-

ly a 20 per cent overload permitted

above what the fuse is marked for, so

Heat Electrically Produced.

A very interesting experiment which rc>-

veals the action of an electric current and

the generation of heat was many years

ago performed by Tyndall in one of his

public lectures. It should be remembered

the grand discovery made by Faraday was

that when a conductor of electricity is

set in motion between the poles of a mag-

net a current of electricity flows in the

conductor. This is the fundamental prin-

ciple of the dynamo as we know it to-

day.

Tyndall's experiment consisted in hav-

ing a L'-shaped electro-magnet set up on

a stand with a pair of loose pole pieces,

VIV,. 4. PRIM.-\RY CLOCKWISK, SKCOND-
.\RY COUNTER-CLOCKWISK.

one on each end of the U-magnet. Be-

tween the poles he placed an ordinary

silver medal, such as a soldier might

wear, and suspended it by a twisted

string. In order to make the revolving

motion of the medal apparent as the

string unw-ound, a four-sided mirror was

placed on the string and a beam of light

played on the mirror; the beam, striking

the revolving mirror caused a series of

illuminated patches of light to follow one

another on wall and ceiling while the mir--

ror turned, as the string.unwound.

The moment a current of electricity

was sw-itched on, the space between the

pole pieces became, as Tyndall describes

it, just as if it were filled with a viscous

liquid. The revolving medal struggled to

keep on turning and then stood still with

the string but half unwound as if it had

been immersed in a pot of treacle instead

of lianging freely in the air. As soon

as the electric current was interrupted, the

influence of the magnets disappeared, and

the medal resumed its spinning motion.

A further modification of this experi-

ment was made by placing between the

pole pieces an upright hollow cylinder of

copper, filled with a hard but easily melted

alloy, something like the fusible plug in

the crown sheet of a locomotive. This

copper cylinder was made to spin round

by the use of an ordinary whirling table,

turned by hand. The copper cylinder

placed between the poles of the magnet

contained solid metal. It was rapidly

spun round, without wobbling and hardly

disturbed the air around it. As soon as

the electric current was permitted to flow

through the magnet the copper cylinder

offered considerable resistance to being

turned, and when forcibly rriade to rotate

by vigorous action imparted to the whirl-

ing table, the cylinder gradually became

hot and at last the fusible core melted and

splashed out of the top of the cylinder,

and when the whirling ceased the white

metal was poured out of the copper cyl-

inder in liquid form.

These experiments were made with

medal and cylinder surrounded by the

free air of the room and neither of them

was in contact with the electro-magnet

or any part of the apparatus. They occu-

pied the space between the pole pieces,

and by their arrested motion and the gen-

eration of heat made visible the eflfect

which may be produced by the silent but

ootent influence of the electric current.

Railway Automobiles.

Railway automobiles are begirining to

be considerably used in Europe— (i) as

early and late postal trains, (2) on

branch lines and others where passen-

gers are few, (3) on trunk lines where it

is often difficult to secure convenient sec-

onardary trains, (4) in industrial centres

and city suburbs. Furthermore, the au-

tomobile railway train can be attached for

a certain distance to an express and de-

tached at the station where the road

branches.

There is an economy in the personnel

of the train, in the expense of traction.

in material, capital and maintenance, and

there is additional traffic because of the

increased number of stations made pos-

sible by the facility of starting and stop-

ing. Up to the present time the carriages

constructed are steam and electric.

The Belgian State Railways has car-

riages 46 feet long, weighing 50 tons, and

having a seating capacity of 53 passengers.

The ordinary speed of these trains is 19

miles an hour, although they can be

pushed to 30. Two men handle a train.

The Russian State Railway employs

ten steam coaches which are really two

stories. Three men are used, and the

speed averages about 14 miles an hour.

They burn naphtha. The Northern Rail-

way of France has postal steam antos.

with room for 12 people in the back of

each coach. The Italian Mediterranean

Railway has autos on a line from Milan

to Monza, the carriages each having a

seating capacity of 90 passengers, and the

trains traveling at 27 miles an hour.
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Motor Car No. 8 on the U. P.

The car body and trucks of Motor Car

No. 8 on the Union Pacific, which we

here illustrate, are similar in design to

those of Motor Car No. 7. The windows

of this car are round and equipped with

rubber gasket seats, making them abso-

lutely impervious to water, wind and dust.

The most advantageous feature of the

round window is in the increased strength

of the car, the side being in reality a

plate girder, the depth being from the

car roof to the car sill. The side door

entrance adds materially to the comfort

of the passengers without in any way

weakening the strength of car frame.

lliis door permits of an inside step being

used, which avoids the trouble due to

the accumulation of ice and snow in the

winter, which is usually experienced on

outside car steps.

Very few changes have been made in

the mechanical transmission on the front

trucks from that used on the previous

pie, and the economy in the consumption

of gasoline and reduced duty on the

transmission mechanism is such that the

practicability of these cars for every day

heavy service is certainly demonstrated.

The car weighs 61,000 lbs.

High Steam Pressures.

A short time ago Prof. W. F. M. Goss

read a paper on "High Steam Pressures

ni Locomotive Service" before the West-

ern Railway Club. The paper was in sub-

stance the results of a series of tests made

last summer at Purdue University to de-

termine the value of high steam pressure

in locomotive service. The tests included

a series of runs in which the average

pressures were 240, 220, 200, 180, 160 and

120 lbs. The locomotive used was the

one known at the university as "Schenec-

tady No. 2."

The work with the experimental loco-

motive has shown that those difficulties

NEWEST UNION P.ACII-IC GASOLINE MOTOR C.^R.

cars, except to substitute steel gears in

place of bronze. The engine proper was
built in Omaha shop, of special design

;

10 by 12 cylinders with jump spark igni-

tion and especially designed with liberal

bracing and well proportioned parts to

avoid a possible chance of breakdown or

failure. The engine develops as high as

230 h.p., and handles the car with great

ease.

A remarkable advantage gained in this

engine is that the car speed is almost en-

tirely controlled by the throttle, the same
as a locomotive ; even on grades the speed

of the car can be varied from 3 to 70
miles an hour by means of throttle and
spark levers only, or it can be started on
what is known as high speed. The en-

gine is direct connected to the axle, al-

though it is preferable to use the gears

in putting the car in motion, but after

once in motion the gears are thrown out

and the speed of the car entirely con-

trolled by the speed of the engine. This
makes the operation of the car very sim-

which in locomotive operation are usually

ascribed to bad water increase rapidly as

the steam pressure is increased, llie

water supply at Purdue contains a con-

siderable amount of magnesia and car-

bonate of lime. With low pressures there

was no great difficulty in washing out

practically all tire sediment. When 200

lbs. pressure came to be used the services

of a boilermaker were frequently called

into requisition. In operating under 240

lbs. the temperature of water delivered

by the injector was so high that the scale

was deposited in the check valve, in the

delivery pipe and in the delivery tube of

the injector. With this pressure the in-

jector often failed after having been

worked for two hours. At last a new
source of water supply was employed, by

which practically distilled water was de-

livered to the boiler.

The tests developed no serious diflScul-

t'es in the lubrication of the valves and

pistons under 240 lbs., though with this

high pressure lubrication could not be

done with the same grade of oil which

was satisfactory at the lower pressures.

It was also found that with increase of

pressure any leakage from boiler or cylin-

ders became more serious in its effect on

performance. Notwithstanding the care

taken to prevent leaks, it was impossible

under high pressures to avoid all leakage.

The eflfect of different boiler pressures

upon boiler performance showed that tne

evaporative efficiency of a locomotive

boiler is but slightly affected by changes

in pressure, between the limits of 120 and

240 lbs. Changes in steam pressure be-

tween these limits will produce an effect

upon the efficiency ' of the boiler which

will be less than one-half pound of water

per pound of coal. It is safe to conclude

that changes of no more than 40 or 50 lbs.

in pressure will produce no measurable

effect upon the evaporative efficiency of

the modern locomotive boiler. The effect

of different pressures on smoke box tem-

peratures was such that it was found that

when the smoke box temperature falls be-

tween the limits of 590° and 850" F., the

lower limit it agrees with a rate of evapo-

tion of 4 lbs. per foot of heating surface

per hour, and the higher temperature with

a rate of 14 lbs. per foot of heating sur-

face per hour. Smoke box temperature

is so slightly affected by changes in steam

pressure as to make negligible the influ-

ences of such changes in pressure for

all ordinary ranges.

The performance of the engine, taken

to mean the steam used to produce one

horse power per hour, was shown by a

curve plotted from all the tests run under

the several pressures employed. This

curve showed that the variation in per-

formance for all conditions which are pos-

sible with a wide open throttle scarcely

exceeded five pounds. The corresponding

consumption- of Youghiogheny lump coal

for the various pressures showed that

at 240 lbs. the coal consumption per horse

power per hour was 3.31 lbs., at 220 lbs.

it was 3.3s, at 200 lbs. 3.40, at 180 lbs. 3.46,

at t6o lbs. 3.53, at 140 lbs. 3.67, at 120 lbs.

3.84 pounds of coal. Increasing the press-

ure from 120 to 140 lbs. resulted in a fuel

saving from of 4.4 per cent, while a

similar increase from 220 to 240 lbs. in

steam pressure resulted in a saving of

only T.2 per cent. This shows the dimin-

ishing value of fuel saving which results

from a given increment of pressure as the

scale of pressures is ascended.

Among the summary of conclusions

given by Professor Goss, the following

statements may be mentioned. It appears

that under service conditions the improve-

'ment in performance with increase of

pressure depends upon the . degree of

perfection attending the maintenance of the

locomotives. The results set forth assume

a high order of maintenance. If this is

lacking, it may easily happen that the

saving which is anticipated through the

adoption of higher pressures will entirely
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disappear, and also thai llic difficulties

to be met in maintenance, boUi of boiler

and cylinders, increase with increase of

pressure.

The results supply an accurate measure

by which to determine the advantage of

increasing the capacity of a boiler. For

the development of a given power, any

increase in boiler capacity brings its re-

turn in improved performance without

adding to the cost of maintenance, or

opening any new avenues for incidental

losses. As a means of improvement, it is

more certain than that which is offered by

increase of pressure. As the scale of

pressure is ascended, an opportunity to

further increase the weight of a loco-

motive should in many cases find expres-

sion in the design of a boiler of increased

capacit>' rathor than in one for higher

Baldwin Engines for Italy.

1 he Baldwin Locomotive Works have

recently completed twenty locomotives for

the Italian Government Railways. Half

the number arc of the consolidation type

with single expansion cylinders and half

of the ten-wheel type with balanced com-

pound cylinders. The principal features of

the 4-6-0 engine are shown in the accom-

panying illustration. As far as the gen-

eral design is concerned, these locomo-

tives closely follow American practice. A
number of details, however, have been

modified to suit the railroad company's

designs. The cabs are steel of the canopy

type. That is, the cabs do not have sides

and windows as we have them in this

country, the climate of Italy being less

severe than ours.

Tlic engine is a balanced compound

tender the wheel base is in all 55 ft. 6 ins.

The weight on the drivers is estimated

at 99,000 lbs., while the front truck carries

47,000 lbs., making a total of 146,000 lbs.

When the weight of the tender is added

the whole becomes 262,000 lbs.

A screw reverse mechanism is used.

The special equipment includes Friedmann

injectors, English Westinghouse air

brakes and "Italian type" Coale muffled

safety valves. Whitworth standard threads

are used for all bolts and nuts. The
screw couplers, drawhooks and spring

buffers conform to designs furnished by

the railroad company. All the driving-

wheel centres are of cast steel, with tires

held by retaining rings. The engine truck

and tender wheels are of solid rolled steel.

The rims are thick enough to enable

tires to be shrunk on when the diameters

B.-\LDWIN 4-6-0 ENGINE FOR THE IT.\LIAN GOVERNMENT.

pressure, .\ssuming 180 lbs. pressure to

have been accepted as standard and

assuming the maintenance to be of the

highest order, it will be found good prac-

tice to utilize any allowable increase in

weight by providing a larger boiler rather

than by providing a stronger boiler to

permit higher pressures.

Wherever the maintenance is not of

the highest order, the standard running

pressures should be below 180 lbs.

Wherever the water which must be used

in boilers contains foaming or scale-

making admixtures, the best results are

likely to be secured by fixing the pressure

below the limit of 180 lbs.

A simple locomotive using saturated

steam will render good and efficient ser-

vice when running pressure is as low as

160 lbs. ; under most favorable conditions

no argument is to be found in the eco-

nomical performance of a machine which

can justify the use of pressures greater

than 200 lbs.

with cylinders of different strokes. The

high pressure cylinders are 15^x24 ins.

and the low pressure cylinders are 25x26

ins. The driving wheels are 72 ins. in

diameter. The H.P. pistons drive on the

crank a.xle of the leading pair with com-

paratively short connecting rods, and the

pistons of the L.P. cylinders, which are

outside, drive on the centre pair.

The ratio of the cylinder volumes is 1

to 2.82. Apart from the difference in

strokes, the cylinders are similar to those

used on previous balanced compound loco-

motives built by the Baldwin Locomotive

Works. All four guides are braced by

one guide bearer. The crank axle is of

the Z form, forged in one piece. The
valves are of the piston type and are actu-

ated by Stephenson Link motion of the

indirect kind. The engine frames are of

cast steel of the usual bar type. All the

wheels are flanged. The driving wheel

base is 13 ft. 6 ins. The total engine

wheel vase is 26 ft. 9 in.!;, and with

have become sufficiently reduced by wear.

The engines are fitted with steam heat

equipment.

The boiler is of the straight top type,

having narrow fire box. Five locomo-

tives have fire boxes made of copper,

while steel is used in the remainder. The
lire door opening is formed with a cast

iteel ring, to which both the inside and

outside sheets are riveted. The grates are

of the usual rocking type, with drop plates

in front. The heatirur surface is 2,168 sq.

ft. in all, made up of 150 in the fire box
and 2,018 in the flues. These are 250 in

number and 15 ft. 6 ins. long. The grate

area is 3354 sq. ft.

The tenders are of the usual type, hav-

ing U-shaped tanks and frames built of

lo-in. steel channels. The water capacity

is 5,280 U. S. gallons and the tank car-

ries 6 tons of coal. The engines, though

American in many details, nevertheless

have a foreign appearance, which is em-
phasized by the absence of a headlight.
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pilot, bell and cab windows. Some of the

principal dimensions are appended for ref-

erence :

Gaugo, 4 ft. 9 ins.

Boiler—Diameter, 60 ins.; thickness of sheets,

^ in.; working pressure, 200 lbs.; fuel,
coal and briquettes; staying, radial.

Firebox—Length. 114 3'/i6 ins.; width, 42^
ins.; depth, front 69^4 ins., back 57^ ins.;

thickness of sheets, sides 5/16 in., back
5/16 in., crown Is in., tube ^ in.; water
space, front 4 ins., sides 3 ins., back 3 ins

Driving Wheels—Diameter outside, 72.83 ins.;

journals, main, 9x10 ins., others S'/ixgl^
ins.

Rngine Truck Wheels— Front, diameter, 3j
ins.; journals, sJ-'iXio ins.

Tender—Journals, 5x9 ins.

Service^ Passenger.

Shop Kink Prevents Kinks.

The new erecting shop whicli the

American Locomotive Company are

putting up at Sclienectady is a very
modern affair and has many good
points. One of them is an air hose con-

nection at each pit which provides an
easy way of making the attachment,

and at the same time prevents the hose

thus supplied to the various pneumatic

tools which are now part and parcel of

the modern erecting shop equipment.

The lid of the box is flush with the

floor and made in two pieces hinged at

the ends with the parting in the mid-

dle, which is like the way some people

wear their hair. The valves in the box

are out of harm's way and are not

therefore liable to be struck by any-

thing' or accidentally turned on or off.

The box does not readily fill up with

rubbish, as the lid is always on, and

the bugle-shaped openings through

which the hose pipes come up, present

a smooth curved surface for the hose

to lie against no matter how it is

dragged about the floor. The whole ar-

rangement is neat and handy and the

hose cannot kink or fold over so as to

restrict the free flow of air, and the

connection docs not get a straight pull

when the hose is carried about, and so

^/r

.MR HOSE CONNECTION FOR .SHOP FLOOR.

pipe from becoming kinked or folding

back on itself.

The floor is concrete and just out-

side the pit rails there is a casting set

permanently into the concrete, and the

top of this casting is flush with the

floor. The casting is really a box with
a lid and two bugle-shaped apertures

at each end. The pipe conveying air

is run along the inside of each pit rail

so that it can be easily got at for re-

pairs or renewal.

At the end of the pit this pipe is

fitted with a Tee and a branch comes
off from the Tee and passes through a
hole cut in the pit rail and leads into

the cast iron box with the bugle ends.

In this box there is another Tee and
two branches lead off from it, each
branch supplied with a valve for turn-
ing on or shutting off the air. In each
of the valves a short pipe nipple is in-

serted and to this the hose connection
is made. The hose comes up through
the bugle ends of the box and air is

the strain on it is never very heavy, and
it is willing to show its appreciation of

this kind of treatment by lasting a long

time in good shape.

London Underground.

A new underground two-track rail-

way, the Great Northern, Piccadilly and
Erompton, has recently been opened in

London. It is the longest tube railway

in the metropolis, being. 9.75 miles in

length. The depth of the tunnels,

which are separate for each track, varies

from 29 to 123 ft. The tubes them-
selves arc II ft. 8 ins. in diameter on
tangents, and 12 ft. 6 ins. on curves.

At the stations the tunnels are increased

to about 21 ft. in diameter and at vari-

ous stations connections are made with

other underground railways.

The road is so arranged that the ap-

proach to each station is up hill, thus

aiding the brakes, and down hill as the

train departs, thus assisting the motors

in starting. This arrangement is usual-

ly spoken of as the system of a_ccelerat-

ing grades, as it enables stops and starts

to be quickly made. The trains are

made up of motor and trailing cars like

lliosc in the New York subway. The
fares vary from two to eight cents, and
the run of nearlj' ten miles is to be

made, including twenty stops, in thirty-

seven minutes. The headway will be

I'j minutes. The stations are equipped

with elevators, and in one of them there

has been installed a travelling spiral

platform moving at a speed of 100 ft.

per minute.

In the matter of ventilation the requi-

site change of air is secured by the use

of nineteen fans, each 5 ft. 6 ins. in

diameter. The road is equipped with

automatic block signals. Each block

contains an automatic stop by means of

wliich any train running past a signal

set at danger is halted by the setting

of the brakes. The signals are equipped

with long-burning lamps which run a

week without attention. For a short

distance at its western end the line runs

on the surface, and here the so-called fog

signals used in Great Britain are in-

stalled by means of which a signal set

at danger automaticaly places a torpedo'

on the track.

Tlie existing railways of London, un-

derground and surface, it is estimated,

carry over 600,000,000 persons yearly,

of which the underground lines accom-

modate 258,000.000. There are nearly

six hundred railway stations in Greater

London, and into the trunk-line stations

alone there pour annually more than 300,-

000,000 passengers.

High Altitude.

The new mountain railway from Brienz

to the summit of the Brienzer-Rothhorn,

which is now open to tourists, is not only

the highest in Europe, but the highest in

the world. The Swiss Verkers Zeitung

gives the following table of comparative

elevation above the sea level of the prin-

cipal mountain railways : Brienzcr-Roth-

liorn, 2,252 metres; Central Pacific, 2,160;

Pilatus Railway, 2,070; Rigi Railway,

1.750; Monte Generoso, 1,639; Murren
Railway, i,6ii; Brenner Railway, 1,367;

Canadian Pacific, 1,312; Arlberg, 1,310;

Vesuvius, 1,185 ; St. Gothard Railway,

1,15s; Brunig, 1,064; Einsiedeln, 894;

Jura Simplon (at Tavannes), 761. All

tliese are above 2,000 feet above the sea.

The International Railway Master

Steam Boiler Makers' Association and the

JNIaster Steam Boiler Makers' Association

will meet in joint convention at Cleveland,

Ohio, next May to organize one large and

grand body of foreman boilermakers. This

sort of concentration is a move in the

right direction.
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Of Personal Interest
Mr. W. 11. Willis has been appointed

signal engineer of the Erie Railroad,

vice Mr. C. H. Morrison, resigned.

Mr. W. B. Ryan has been elected

vice-president of the Tehuantepec Na-

tional, with headquarters at Rincon An-

tonio, Mex.

Mr. H. Putiinni has been appointed

assistant purcliasing agent of the Mexi-

can Central, with headquarters at Mexi-

co City, Mex.

Mr. C. F. Gregory has been appoint-

ed master mechanic of the Boyne City,

Gaylord & Alpena, with headquarters

at Boyne, Mich.

Mr. Charles Kreider has been ap-

pointed general boiler inspector of the

Philadelphia & Reading, with head-

quarters at Reading, Pa.

Mr. M. J. Gorman has been appointed

traveling fireman of the Lake Superior

division of the Canadian Pacific, with

headquarters at Schreiber, Ont.

Mr. J. M. Fulton has been appointed

master mechanic of the Chihuahua di-

vision of the Mexican Central, with

headquarters at Chihuahua, Mex.

Mr. F. E. Conners has been appoint-

ed assistant general purchasing agent

of the Atchison, Topeka & Santa Fe,

with headquarters at Chicago, 111.

Mr. C. Giflford has been appointed

master mechanic of the Louisville &
Nashville, with headquarters at Mobile,

Ala., succeeding Mr. H. M. Minto.

Mr. George Burnham, Jr., recently

resigned from the firm of Burnham,

Williams & Co., owners of the Baldwin

Locomotive Works at Philadelphia.

Mr. R. H. Rutherford has been ap-

pointed master mechanic of the Tor-

reeon division of the Mexican Central,

with headquarters at Torreon, Mex.

Mr. A. Marchessault has been ap-

pointed traveling fireman of the East-

ern division of the Canadian Pacific,

with headquarters at Montreal, Can.

Mr. E, A. Freeman has been appoint-

ed locOmotive foreman of the Canadian

Pacific, with headquarters at Cartier,

Ont., vice Mr. A. J. Holtby, transferred.

Mr. P. W. Conley has been appointed

superintendent of terminals of the St.

Louis & San Francisco, at St. Louis,

Mo., vice Mr. B. W. Moore, resigned

Mr. W. P. Dawson has been appointed

acting general foreman of the locomotive

and car departments of the Chicago, Bur-

lington & Quincy, at Edgemont, South

Dakota.

The headquarters of Mr. W. H. Still-

well, general manager of the Argentine

Central, has been removed from Silver

Plume, Col., to Denver, Col. He will be

found in Ronni 314, Colorado Building.

Mr. James McCrea was recently elect-

ed president of the Pennsylvania Rail-

road, succeeding the late A. J. Cassatt.

Mr. McCrea is still in the prime of life,

and all his railroad service has been on

the Pennsylvania system. He has been

more closely identified with Lines West,

but nevertheless he has spent consider-

able time in the East, and is therefore

familiar with the details of both great

divisions of this road. He begins Jiis

work with a full knowledge of Mr. Cas-

satt's plans and policy for the future.

Mr. McCrea's first work was in the

engineering department. He started,

like the late president, as a rodman,

.md was employed on the Connells-

ville & Southern Pennsylvania. Three

years later lie became assistant engineer

JA.MK.-, .\kLk£.-\.

on the construction of the Bennett's

branch extension of the Allegheny Val-

ley. In 1871 he was appointed principal

assistant engineer in the construction

department of the Pennsylvania Rail-

road, and in 1874 was made assistant

engineer of maintenance of way of the

Philadelphia division. The next up-

ward step was in the following year,

when he was appointed superintendent

of the middle division, and from 1878

to 1882 he was superintendent of the

New York division; after this went

West as manager of the Chicago, St.

Louis & Pittsburgh, which is now a

part of the Pittsburgh, Cincinnati, Chi-

cago & St. Louis. In 1885 he became

general manager of the Pennsylvania

Lines west of Pittsburgh, and two years

later was also elected fourth vice-presi-

dent. He was elected second vice-

president in 1890, and in 1891. first vice-

president. Mr. McCrea has been a di-

rector of the Pennsylvania Railroad

and president of the Cincinnati & Musk-

ingum Valley, the Vandalia, the Grand

Rapids & Indiana, and the Cleveland,

Akron & Columbus, and the first act

of the board of the Pennsylvania Rail-

road this year was to elect Mr. McCrea

to the highest position in their gift.

Mr. A. H. Gairns has been appointed

master mechanic of the first division on

the Denver & Rio Grande, with head-

quarters at Burnham shops, Denver,

Col.

Mr. D. D. Briggs has been appointed

master mechanic of the Louisville &
Nashville, with headquarters at Mont-

gomery, Ala, succeeding Mr. C. Gif-

ford.

Mr. P. A. Buck has been appointed

superintendent of the Illinois division

of the Missouri Pacific, with office at

Chester, 111., vice Mr. B. G. Fallis, re-

signed.

Mr. A. J. Holtby, heretofore locomo-

tive foreman of the Canadian Pacific

at Cartier, Ont., has been transferred

to Ottawa, Ont., vice Mr. T. Hudson,

resigned.

Mr. Herbert Riddle has been appoint-

ed roundhouse foreman of the Denver

& Rio Grande, with headquarters at

Salida, Col., vice Mr. W. C. Chambers,

resigned.

Mr. H. G. Clark has been appointed

superintendent of the Eastern Division of

the Missouri Pacific Railway, with office

at Sedalia, Mo., vice Mr. W. J. McKee,

promoted.

Mr. J. Cannon has been appointed super-

intendent of the Missouri Division of the

Missouri Pacific Railway, with office at

De Sota, Mo., vice Mr. J. W. Daniels,

transferred.

Mr. Walter Schroder, formerly an

engineer on the Montana division ot

the Great Northern, has been appointed

traveling engineer on the same division

of this road.

Mr. D. E. Brown has been appointed

general superintendent of the Canadian

Pacific Railway Company's trans-Paci-

fic steamship service, with office at Van-

couver, B. C.

Mr. Thomas Murray has been ap-

pointed road foreman of engines of the

Aurora division of the Chicago, Bur-

lington & Quincy. with headquarters

at Aurora, 111.

Mr. J. Wilson, heretofore shop foreman

of the Canadian Pacific Railway at Bran-

don, Man., has been appointed locomotive

foreman at the same station, vice Mr. R.

Pyne, promoted.

Mr. F. H. Greene, heretofore purchas-

ing agent of the Lake Shore & Michi-

gan Southern, has been appointed pur-

chasing agent of all the New York Cen-
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tral lines, with headquarters at New
York.

Mr. L. G. Cannon has been appointed

vice-president and general manager of

the Nevada Northern, with headquar-

ters at New York, vice Mr. M. L. Re-

qua. resigned.

Mr. William McMasters has been ap-

pointed assistant purchasing agent of

the Chicago, Indiana & Southern and

the Indiana Harbor, with headquarters

at Chicago. III.

The title of Mr. Henry Bartlctt,

superintendent of motive power of the

Boston & Maine, has been changed to

that of general superintendent, mechan-

ical department.

Mr. J. W. Daniels has been appointed

superintendent of the White River Divi-

sion of the Missouri Pacific Railway, with

office at Aurora, Mo., vice Mr. H. G.

Clark, transferred.

Mr. J. E. Snedeker has been appointed

superintendent of the Southern Kansas Di-

vision of the Missouri Pacific Railway,

with office at Coffeyville, Kas., vice Mr. J.

Cannon, transferred.

Mr. J. E. Cameron, formerly master

mechanic of the Atlanta, Birmingham

& Atlantic, has been appointed superin-

tendent of that road, with headquart-

ers at Fitzgerald, Ga.

Mr. Percy R. Todd, who recently re-

signed as first vice-president of the

New York, New Haven & Hartford,

has been elected vice-president of the

Bangor & Aroostook.

Mr. J. T. Carroll has been appointed

assistant superintendent of shops of the

Lake Shore & Michigan Southern, with

headquarters at Collinwood, O., vice

Mr. R. D. Fildes, .resigned.

Mr. James McDonough lias been ap-

pointed sener.nl foreman of the El Paso

& Southwestern, with headquarters at

Carrizozo. X. M., vice Mr. H. S. Brick-

ley, assigned to other duties.

Mr. R. F. Jaynes, heretofore general

shop foreman of the Lehigh & Hudson,
has been appointed to the new office of

master mechanic of that road, with

headquarters at Warwick, N. Y.

Mr. .-Xmenzo M. Carroll has been ap-

pointed assistant master mechanic of

the Mohawk division of the New York
Central & Hudson River, with head-

quarters at West Albany, N. Y.

Mr. C. H. Wiggin, assistant superin-

tendent of motive power of the Boston
&Maine. will have charge of the com-
pany's motive power, with the title,

superintendent of motive power.
Mr. H. W. Jacobs, engineer of shop

methods and tools of the Atchison, To-
peka & Santa Fe, has been promoted
to the position of assistant superintend-

ent of motive power of that road.

Mr. George Moll, heretofore road
foreman of engines of the Philadelphia

& Reading at Philadelphia, Pa., has
been appointed master mechanic of the

Reading and Harrisburg divisions of

(he same road.

Mr. W. L. Richards, formerly chief

clerk to the general agent of the Chi-

cago, Milwaukee & St. Paul at Kansa?

City, Mo., has been appointed superin-

tendent of terminals at that point.

Mr. O. A. Fisher, master mechanic of

the Atchison, Topeka & Santa Fe at

Chanute, Kan., has been transferred to

La Junta, Col., in a similar capacity,

succeeding Mr. R. Smith, resigned.

Mr. C. H. Morrison, formerly signal

engineer of the Erie Railroad, has been

appointed signal engineer of the New
York, New Haven & Hartford, with

headquarters at New Haven, Conn.

Mr. .X. B. Ramsdell has been appoint-

ed trainmaster of the West Iowa divi-

sion of the Chicago, Rock Island & Pa-

cific, with headquarters at Des Moines,

la., vice Mr. F. M. Patt, transferred.

Mr. Thomas J. Tonge has been ap-

pointed superintendent of motive power
and rolling stock, bridges, building and

water service of the Santa Fe Central,

with headquarters at Estancia, N. M.

Mr. E. O. Shively, formerly assistant

division master mechanic of the Wa-
bash at Decatur, 111., has been appointed

general foreman of locomotives of the

same road, and the former position has

been abolished.

Ml. C. W. Seddon. superintendent of

shops of the Great Northern at Su-

perior. Wis., has been appointed super-

intendent of motive power of the Du-
luth, Missabc & .Vorthern, with office

at Proctor, Minn.

The Nathan Manufacturing Compa-
ny, of New York, take great pleasure in

announcing that Mr. Chas. R. Kearns
after an enforced absence of si.x years,

due to illness, has again resumed his

duties with the company.
Mr. Albert ^IcCready has been ap-

pointed road foreman of engines of the

first and second districts of the Al-

buquerque division of the Atchison,

Topeka & Santa Fe, Coast Lines, vice

Mr. James Englehart, resigned.

Mr. Harvey Rhoads has been appoint-

ed general foreman of the Youngtown
shops at Louisville, Ky., on the St.

Louis-Louisville lines of the Southern

Railway, with jurisdiction over the

Louisville division and its branches.

Mr. John McGie, master mechanic of

the Chicago, Rock Island & Pacific at

Shawnee, Okla., has been appointed

master mechanic of the Arkansas and
Louisiana divisions of the same road,

with headquarters at Little Rock, Ark.

Mr. Walter McMullan, formerly

roundhouse foreman at Grand Rapids,

Mich., on the Grand Rapids & Indiana

Railway, has been transferred to the po-

sition of assistant machine shop fore-

man at the same place on the same
road.

Mr, C. C. F. Bent, heretofore general

superintendent of the Baltimore &
Ohio, has been appointed general man
ager of the Baltimore & Ohio South-

western, with headquarters at Cincin-

nati, O., vice Mr. W. II. Greene, re-

signed.

Mr. W. E. Kirkwood has been pro-

moted from road foreman of engines of

the third division of the Seaboard Air

Line, to assistant trainmaster, with

headquarters at Abbeville. He will also

perform the duties of road foreman of

engines.

Mr. E. T. James, who recently re-

signed as shop superintendent of the

Lehigh Valley, has been appointed mas-

ter mechanic of the New York, New
Haven & Hartford, with office at New
Haven, Conn., vice Mr. S. R. Richards,

promoted.

Mr. A. R. Manderson has been ap-

pointed master mechanic of the Port-

land & Rumford Falls Railway and

the Rumford Falls & Rangely Lakes

Railroad, with office at Rumford Falls,

succeeding Mr. M. R. Davis, assigned

to other duties.

Mr. W. J. Haynen has been appointed

superintendent of shops of the Pere

Marquette, with headquarters at Grand
Rapids, Mich., vice Mr. M. C. Gregory,

resigned. Mr. Haynen was formerly

master mechanic of the Detroit, To-

ledo & fronton.

Mr. W. H. Wright, heretofore dis-

trict superintendent of the Atlantic

Coast Line, has been appointed super-

intendent of the Savannah division of

the Central of Georgia, with headquar-

ters at Savannah, Ga., vice Mr. J. C.

O'Dell, resigned.

Mr. J. W. Robins, division superin-

tendent of the Gulf, Colorado & Sante

Fe at Cleburne, Tex., has been appoint-

ed vice-president and superintendent of

the Chicago, Rock Island & Gulf, with

headquarters at Fort Worth, Tex., vice

Mr. S. B. Hovey, resigned.

Mr. George A. Post, Jr., M. E., Cor-

nell, '05, has resigned his position as a

sales engineer with the Westinghousc
Machine Company and accepted service

as engineer representative with the

Standard Coupler Company, of 160

Broadway, New York City.

Mr. D. E. Cain, who recently resigned

as general manager of the Southwestern

district of the Chicago, Rock Island &
Pacific, has been appointed assistant to

vice-president Schlacks, of the Denver

& Rio Grande, in charge of operation,

with headquarters at Denver, Col.

Mr. Arthur Tomalin, formerly news

editor of the Newark Ei'ening Neurs,

has been appointed general advertising

manager of the Central Railroad of

New Jersey and editor of its monthly

magazine. The Suburbanite, with of-

fice at 143 Liberty street, New York.

Mr. F. E. McCormack, chief train-

master of the Rome, Watertown & Og-
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The Cold

Test
With the bleak, cold

weather comes more or

less imperfect action of

the air brakes, and worry
and trouble for the engi-

neer as a result. If noth-

ing is done to relieve this

condition, you will be

bothered all winter, and

consequences may be seri-

ous.

When the air brake sys-

tem is lubricated with
Dixon's Graphite Air

Brake and Triple Valve

Grease the brakes respond

sensitively to all reduc-

tions of pressure. Even in

the coldest winter weather

this grease will not stiffen

and result in emergency
action of the brakes when
service application is

wanted.

Get "proof" sample No'.

69-1 and make some trial

tests on your engineer's

valve and angle cocks.

JOSEPH DIXON
CRUCIBLE CO.
Jersey City, N, J.

(ItnsburK division of the New York

Central & Hudson River, has been ap-

pointed to flic new position of assistant

superintendent of the above named di-

vision, with headquarters at Watertown,

N. Y.

Mr. Geo. W. Wildin, until recently

liu'chanical superintendent of the ICrie

Railroad, has been appointed assistant

superintendent of motive power on the

I.ehiph Valley Railroad. This is a new

position which has just been created.

Mr. Wildin's headquarters are at South

ru'lliK-hcni. I'a.

.\Ir. J. W. Marden, heretofore assis-

tant master car builder of the Boston

& Maine, has been promoted to be mas-

ter car builder of that road, with head-

piarters at Boston, Mass., vice Mr.

John T. Chamberlain, resigned.

Mr. C. M. Taylor, who recently re-

signed as mechanical superintendent of

the Western Grand division of the At-

chison, Topcka & Santa Fe, has been

.ippointed master mechanic of the Pan-

h.mdlc division of the Rock Island,

with headquarters at Shawnee, Okla.,

vice Mr. John McGie, transferred.

The Kobbe Co., publishers of "Com-

pressed Air," announce the removal of

their offices from 90-92 West Broadway

to 108 Fulton street. New York. The

increasing use of compressed air, and

the fact that quarters had to be found

for the new men being added to their

stafT, necessitated the removal to more

commodious offices.

Mr. F. P. Roesch, master mechanic

on the Southern Railway at Birming-

ham, Ala., has been transferred to

Spencer, N. C, in the same capacity on

tlie same road. This is considered in

the light of a promotion and Mr.

RoLSi:h lias our hearty congratulations.

He is an old friend and a valued con-

tributor to Railway and Locomotive En-

gineering.

Mr. J. A. MacNeill has been appoint-

ed chief inspector of the Union Pacific,

with headquarters at Omaha, Neb., vice

Mr. F. Jerdone, Jr., resigned. He has

charge of the inspection of passenger

and freight cars and locomotives and

all materials entering into their con-

struction. Mr. MacNeill was formerly

in the inspection department of the At-

chison, Topeka & Sante Fe.

Mr. Thos. B. Purves, Jr.. has been

appointed superintendent of motive

l>ower and car department of the Den-

ver & Rio Grande, with headquarters

at Denver, Col., vice Mr. J. R. Groves,

resigned. Mr. Purvis has been connect-

ed with the motive power department

of llie Boston & Albany for a number

iif years. His many friends wish him

everj- success in his new position in

llu West.

Mr. J. W. Duntley, president of the

Chicago Pneumatic Tool Company, re-

cently sailed for Europe for the pur-

pose of closing up several important

contracts for pneumatic tools and ap-

pliances. Several exhaustive tests were

conducted during the year 1906 by

large foreign institutions, with the re-

sult that the business has reached a

point where they are ready to close,

thus necessitating Mr. Duntlcy's trip

for the purpose of finally negotiating

contracts.

Mr. J. P. O'Doherty, formerly chief

clerk to the superintendent of motive

power of the Canada Atlantic and later

10 the master mechanic of the Grand

Trunk Railroad at Ottawa, Canada, has

been appointed general agent of the

Richelieu & Ontario Navigation Com-

pany in charge of stores, mechanical ac-

counts, etc.. at Sorel, Quebec. On leav-

ing the service of the Grand Trunk, his

fellow employes presented him with a

gold watch and chain in token of their

good will and esteem. We wish Mr.

(J'Doherty every success in his new

field of labor.

Mr. Norman Wight, a locomotive en-

gineer on the Canadian Pacific, was re-

cently presented by the Royal Canadian

Humane Association, with the honorary

parchment of the association, for life

saving. When near St. Jerome, Que-

bec, in charge of the engine of train

No. 48, he saw a child on the track

ahead. The little girl was apparently

bewildered and was in imminent danger

of being run over. Wight at once ap-

plied the brake in the emergency, but

linding that the tra'in could not be

stopped before reaching the little girl,

he climbed down on to the pilot of the

engine and picked her up. The train

ran about two car lengths after pass-

ing the place where the child had been

standing. The parchment has been pre-

sented to him in recognition of this act

of bravery.

Col. John T. Dickenson, who for the

past several years has been connected

with the Consolidated Railway Electric

lighting and Equipment Company, has

tendered his resignation and accepted

the position of vice-president of the

Bliss Electric Car Lighting Company
of Milwaukee. Col. Dickenson's head-

quarters will be in New York at the new

offices of the Bliss Electric Car Light-

ing Co.. in the Night & Day Bank

Building. Fifth avenue and Forty-fourth

street, opposite Sherry's and Delmoni-

co's. The Chicago offices of the Bliss

Electric Car flighting Company will be

in the Monadnock Building, and Mr.

W. M. Lalor. who was formerly also

with the Consolidated Railway Electric

Lighting and Equipment Company, will

be in charge of the Chicago office as

assistant general sales manager. The
extensive additions to the large plant

of the Bliss Electric Car Lighting Com-
pany in Milwaukee have been com-

pleted.
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Mr. Howard M. Post has recently

accepted the position of advertising

manager with the Quincy, Manchester,

Sargent Company, manufacturers of

railroad appliances, who have offices in

Chicago and New York with factories

at Chicago Heights, 111., Milwaukee,

Wis., and Plainfield, N. J., this company
being the successor to the Railway Ap-
pliances Company, The Q. & C. Com-
pany and the Pedrick and Ayer Com-
pany. They are also the sole agents

for the Milwaukee Elastic Nut and Bolt

Company. Mr. Post originally fitted

himself for a telephone engineer and
held a position as telephone switch-

board installer with the Western Elec-

tric Company of Chicago for three

years. Later he accepted a position as

telephone engineer with the Kellogg
Switchboard and Supply Company of

Chicago. His complete knowledge of

the telephone business later led the Kel-

logg Company to offer him the adver-

tising managership, which he accepted

and handled very successfully for a

number of years. During the time he

occupied the position of advertising

manager with the Kellogg Company,
Mr. Post turned out a large amount of

fine catalogue work. He is thoroughly
conversant with all branches of the ad-

vertising business and his experience

and push should make him a valuable

acquisition to the Quincy, Manchester,
Sargent Company.

Railroad companies have perhaps
never paid so much attention to the

safeguarding of their tracks as they are

doing at the present time. A very im-
portant contract for the installation of

automatic block signal has been placed

by the Boston & Maine Railroad with

the Union Switch & Signal Company, of

Swissvale, Pa. This contract calls for

all the material necessary to cover the

equipment of the automatic block sig-

nal system over at least one thousand
miles of track. The work involves an
expenditure of several hundred thou-

sand dollars and is one of the largest

single contracts for automatic bloc

signalling that has ever been placed by
any company.

An amusing story of a caddie is told

in Golf Illustrated. It refers to a cad-

die in St. Andrews who was mainly not

noted for his habits of sobriety. He
turned up one day to carry his em-
ployer's clubs in rather a muddled
state. The employer took him to task,

and tried to get at him by pointing out

the example he was setting to his son.

The caddie could easily refute this argu-

ment: "I do think of him," he said;

"I have done him a great deal of good.

I have been an awful warning to him.

He is teetotal, which he would never

have been but for me."

Fighting Tooth and Nail for the Road.

One constantlj' hears of dogs being

used for various services by mankind,

and the work of the battery mule and

the commissariat camel and the ele-

phant in the British army, in India is

well known, but one does not often hear

of gentle puss being pressed into ser-

vice, but here she is, working or rather

fighting tooth and nail for the railway.

Perhaps the oddest railway force in

the world is a cat-corps at a station on

the London & North-Western, where

many thousands of sacks are constantly

lying. The cats are fed daily with milk

only, and an appropriation is made for

their support because otherwise the

busier the cats became and the more
rats they bagged the less there would

be for them to live on. The rats are

thus kept from destroying the sacks,

and a number of women are employed
to mend the holes which are made in

the sacks by the rats which the cats

of the company do not catch. The cats

attend to their work very well consid-

ering everything and are not often

sacked by the company for failure as

ratters. Continuance in service is con-

sidered evidence of satisfaction and
raises of pay are not usually considered.

Injectors and Other Appliances.

A good catalogue is more than sim-

ply a list of articles or manufactured
commodities; that is in a modern ac-

ceptation of the idea as exemplified by
the supply houses which look after the

railroad trade, and probably as fine an

example as one usually sees of this is to

be found in what must be called the cata-

logue of the Nathan Manufacturing Com-
pany, of 92-94 Liberty street, New York.

This concern has just recently got out

their railway edition and it is a good ex-

ample of the printer's and engraver's art.

This company, it will be remembered,

makes injectors, injector attachments, lu-

bricators, oilers, and engine and boiler fit-

tings. The catalogue is standard size, that

is, it is the same size as Railway and
Locomotive Engineering. The various

appliances, such as the Monitor injec-

tor, is not only shown in excellent half

tones with external parts lettered for

reference, but there are illustrated in

full page good clear line cuts with parts

numbered for reference and for order-

ing. Directions for the application of

the injector are given, and also direc-

tions for starting it, the pipe capacities

required for the various sizes and other

information and data.

One of the features of this catalogue

is three inset sheets of large size,

bound with the rest and folded between
the pages. These insets are outline

drawings of engines, or charts showing
the position of the injectors, checks.

GOLD
Car

Heating
and

Lighting

Co<

Maaufacturers of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Building

17 BATTERY PLAqE

NEW YORK
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Ball's Official R.R.

Standard Watches
IB AMD IB SIZE

17 and 21 Ruby
Jewels,
Sapphire Pallets

BalTs Improved
Safety
Double Roller

Are without
question the
tiiH'Mt watches
thiit Aiiierican

talent and
skilled labor

e a n produt'o,

iuhI (hey are

Klving such
universal satis-

faction that we
liiivf no hesl-

tJUicy In claim-

lilt: that they
are the best

a n d safest

lallroad watch
on the market.

Tests severe

and numerous
have proven
this fact to the

HI o s t critical

users in all sections of the country, to which
thousands of pood Railroad and Brotherhood

men are ready to certify.

We have au authorized agent in nearly every
railroad center. Call on him for Information

and facts. Write us for descriptive matter.

The Weim (. Ball Wdtch (o.
Watch Manufacturers

Ball Building. CleveUnd, Ohio. U.S.A.

METAL
PRESERVATIVE

PAINTS

AND PRIMER
for locomotives, boilers, stacks,

front-ends, gearing, frame-
work, metal roofs, etc.

Tell us your needs.

Metal preservative paints
have been our specialty for 22

years.

Paints for all conditions.

STANDARD PAINT CO.
Sole Mannfacturcre

100 Wtltiam St, New York

-WANTED
Detail Mechanical Draughtsmen, raeii fa-

miliar with locomotive and car ccraatruc-

tion preferred. Apply, giving references,

experience and salary expected, to Box
No. 40, care Railway and Locomotive En-

gineering.

piping, etc., and other appliances made

by the Nathan Company. Their vari-

ous specialties are shaded and named,

and stand out clearly on the page.

These insets form useful guides to any-

one who has to fit up any of the Nathan

specialties. There are two side views

and one end view looking into the cab.

The charts, besides giving a compre-

hensive view of how the fittings, etc.,

are most advantageously placed, also

contain a reference to the page upon

which fuller illustration and descrip-

tion of each part is to be found. There

is a good view given of the steam fire

extinguisher, as applied to a yard en-

gine on the Pennsylvania, from which

may be judged the size and reach of

the stream of water thrown. The cata-

logue is well worth careful study and

can be obtained by direct application

to the company.

A Great Truth.

Thomas Carlyle spoke many truths in

.1 telling way. This is one of them:

"O thou that pinest in the imprison-

ment of the .Actual, and criest bitterly

and Cheney. This is a book that no

person engaged in mechanical occupa-

tions can afford to do without. Enable*

any workman to figure out all the shop

and machine problems which are so

puzzling for want of a little knowledge.

We sell it for 50 cents.

"Firing Locomotives," Sinclair. Treats

in an easy way the principles of com-

bustion. While treating on the chemistry

of heat and combustion, it is easily un-

derstood by every intelligent fireman.

The price is 50 cents.

"Skeevers' Object Lessons," Hill. A
collection of the famous object lesson

stories which appeared in this paper

several years ago. They are interest-

ing, laughable, and, best of all, they are

of practical value to-day. $1.

"Standard Train Rules." This is the

code of train rules prepared by the

American Railway Association for the

operating of all trains on single or

double track. Used by nearly all rail-

roads. Study of this book would pre-

vent many collisions. Price, 50 cents.

"Mechanical Engineers' Pocketbook,"

Kent. This book contains i.ioo pages.

NORTH BRITISH "SINGLE." RE.\DV FOR THE ROAD.

to the gods for a kingdom wherein to

rule and create, know this of a truth:

the thing thou seekest is already with

thee, here or nowhere, couldst thou

only see." This truth applies to us all,

but to none more than railroad men.

The comple.x mechanism of the

mechanical appliances used on railways

is a mystery and a burden to thousands

of honest toilers, and they need help.

It is within the reach of the humblest.

R.-MLw.w AND Locomotive Engineering

lightens their burdens and clears the mys-

teries for them. We have books also

that thousands of railroad men have

been reading and gathering knowledge

from. A few of our books are as fol-

lows:

"Machine Shop .\rithmetic." Colvin

6x3Vi ins., of closely printed minion

type, containing mechanical engineering

matter. It ought to be in the bookcase

of every engineer who takes an interest

in engineering questions. We use it

constantly as a reference for questions

sent to us to be answered. Full of tables

and illustrations. Morocco leather, $5.00.

"Locomotive, Simple, Compound and

Electric," Regan. An excellent book

for people interested in any kind of lo-

comotive. It will be found particularly

useful to men handling or repairing

compound locomotives. It is the real

locomotive up to date. $2.50.

"Simple Lessons in Drawing for the

Shop," by O. H. Reynolds. This book

was prepared for people trying to ac-

quire the art of mechanical drawing
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without a teacher. The book takes the

place of a teacher, and has helped many

young men to move from the shop to

the drawing office. 50 cents.

"Locomotive Running Repairs," by

L. C. Hitchcock. This book contains

directions given to machinists by the

foreman of a railroad repair shop. It

Ideal Track.

What an ideal roadbed is supposed to

be, both for wearing qualities and ap-

pearance, is represented in four stretches

of the main line on the Pennsylvania

Railroad between Philadelphia and Pitts-

burgh. For example, grassy banks slop-

ing smoothly down, when the tracks are

lUUUTK.NL k koAULICU

tells how to set valves, set up shoes and

wedges, fit guides, care for piston pack-

ing, and, in fact, perform all kinds of

work that need a thoughtful head and

skilful hands. 50 cents.

"Care and Management of Locomo-

tive Boilers," Raps. This is a book that

ought to be in the hands of every per-

son who is in any way interested in

keeping boilers in safe working order.

Written by a foreman boilermaker.

Also contains several chapters on oil

burning locomotives. Price, 50 cents.

"Locomotive Link Motioii."' Halsey.

Any person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and valve

motion in plain language. Price, $1.00.

Railway and Locomotive Engineer-

ing is a practical journal of railway mo-

tive power and rolling stock, and it is

so not only in name but in reality. By

reading it you get a knowledge of what

others think and do. $2.00 per year:

bound volumes, $300. It is advisable to

send in orders for these bound volumes at

an early date as only a limited number

will be issued.

JUST PUBLISHED

The Walschaert
Locomotive Valve Gear

By \V. \V. WOOL!

WITH (jODl) SIDE DITCH,

in a cut, are the features that strike the

passenger's eye. Nine people out of ten

think these sodded slopes are put there

to please the ,eye. The grass, however,

is more useful than ornamental, because

water flowing down unsodded slopes

washes dirt and stones into the ditch

beside the track and so chokes drainage.

In the summer of 1905 the late A. J.

Cassatt suggested the improvement in

order to reduce the cost of maintenance.

He appointed a committee of engineers of

the company to prepare plans for a bed

with draining facilities as nearly perfect

as possible, and the fifteen miles of new

roadbed is the result of the committee's

report. One of the two five-mile stretches

of standard roadbed is near Lancaster, on

the Philadelphia Division, and the other

near New Port, on the Middle Division.

The two shorter stretches, two and a half

miles each, are on the Pittsburgh Division,

one near Cresson, on the western slope of

the mountain, and the other about fifty

miles east of Pittsburgh at Hillside.

There is a ditch lo'/< ft. wide on each

side of a four-track road, and the bottom

of the ditch is 3V2 ft. below the level of

X('nrl.v 200 pages. Fully Illustrated.

PRICE $1.50

OCOMOTIVE

flip only book
i--;iuMl that Isde-
voted ifxolusively

i.»tlie\Vnlschaert

Valvo (ipnr. and
it i\\\> ii demand
w h i ( h. daring
the last few
months, has be-

li.iiie very Im-
portnnt. If you
Mnild Ihorouphly
understand the
\V:iI s .Ml a e r t

Valve (-iear you
^•lioiild (possess a
.npy of this

hunk. as the
author takes the
plainest form of
,t sieani engine
— 11 stationary
eii;,'lne in the

rniijrli. that will »uily turn its erank in one

dinetioii—and from it builds up—with the

reu'ier's help—a nrndern loeomotive equipped

with llie Walsehaert Valve Gear, complete.

Tlie points diseussed are clearly illus-

Iraled; two larpe folding plates that show
Ihe position of the valves of both inside or

outside admission ly|u', as well as the links

and other parts of tlie ).rear when the crank

is at nine different p<)ints in its revolution,

are especially valuahie in making the move-

ment clear. These employ sliding cardboard

inodfls which are contained in a pocket in

llie (-(tver.

The hook is divided into four general

divisions, as follows: I. Analysis of the

jrear. II. Desi^'iiin^' and electing tiie gear.

III. Advantages of this gear. IV. Ques

tion« and answers relating to the Walschaerr

Valve Gear, whieli will be especially vain

aide to tiremen and engineers preparing for

an examination for promotion.

Just /.y-swerf— 1907 Revificd and Enlarged
Edition.

ri'-TO-DATE

AIR BRAKE CATECHISM
By HOIIKKT II. BLAl'K.M.I,.

PRICE $2.00

Tin titandartl ISuuk on the Air lliakr.

Cuiildiiis over ^.(100 Questions and

Ansirers qivinei n iletaiUil tlescrip-

ti(in of ah tlir OhI Stntidard and
Improved Eij nip went.

owing to ilu-

111 ;i n J-
olianges

{I n il improve-
infills made In

t li e Westlng-
linuse .\ir Brake
it has been
fomui necessar.v

111 issue the new,
revised 1907 edi

tinn lit the Air
1! r 11 k e Cate-

clii^in. \v h I c h

I'oiiliiins all the
liilest informa-
t i 11 n necessar.v

fi.ir a railroad

111:111 10 pass his

examination on the new ns well as the

older st.vle of brnke.
.

The new revised 1907 edition is right up

to date and covers fully and in detail the

Schedule E. T. Locomotive Brake Equip-

ment H-5 Brake Valve. SF Broke Valve

(Independent). SF Governor Distributing

Valve B-4 Feed Valve. B-3 Reducing Valve,

Safety Valve, K Triple Valve (ftuick-Ser-

vice) Compound Pump.

r:^^Send for a special circular of these

books as well as our Other Railroad Books.

t:?9"Copies of these books sent prepaid or

receipt of price.

MAnntt U/jntoilWrltc for our special terms.

AgEnlSWdnlCO Y lu can make equal to a

month's pay sclliiii; . ur Im..!,-^ on tlie side.

The Norman W. Henley Publishing Co.

132 Nassau St., New York, U. S. A.
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How
Ambifious

Railroaders

Advance
'I'lu're are hun-

(Irrcls of railroad

iiii]]l()yc!; drudg-

ing along today in

poorly paid posi-

tions who could

1 letter themselves

by the mere stroke

of a pencil if they
would but muster
up enough deter-

mi na t i on . An
institution that
has enabled thou-

sands of men to secure promo-
tion stands ready to qualify any
ambitious railroader for a better

position and better earnings, in

his spare time and at his own
home. The following. story shows
the results we accomplish

:

J. A. Anders of Oelwein, la.,

was working as a locomotive

fireman on one of the Western
railroads and was earning about

$60 per month. Being dis-

satisfied with his position and
earnings he took advantage of

the L C. S. opportunity to better

himself. As a result he is today

a locomotive engineer and is

earning $05 a month more than
wlien he enrolled.

Would YOU accept a better

position and increased earnings

if they were offered you? Are

you willing to investigate the

surest and easiest way on earth

to secure them?
Then get out your pencil and

knife and cut out, mark, and
mail the coupon below. It costs

you nothing to do this. Don't

put it off until tomorrow. Do
it now.

75 Gen'l Foreman R. R.

76 R. R. Shop Foreman

77 R. R. Trav. Engineer

78 R. R. Trav. Fireman

79 Locomotive Engineer

80 tir-Brake Instructor

81 Air-Brake Inspector

82 tir-Brake Repairman

16 Mechanical Engineer

13 Mechanical Oralis.

12 Electrical Engineer

83 R. R. Construct. Eng.

19 Civil Engineer

24 Bridge Eng.

9 Chemist

25 Mining Engineer

22 Architect

1 Bookkeeper

2 Stenographer

3 Ad Writer

the lop of the tic. That means that there

must be a decided slope from the lowest

part of the roadbed to the ditch, so that

water trickling through the ballast will be

able to flow off.

The cost of the improvement of even the

fifteen miles has been large. Seventy-

three thousand cubic yards of new ballast

were used in that distance. This ballast

was not to make the track more steady,

but to make the drainage perfect. The

cost of sodding with blue grass was very

great. It was estimated that 6o per cent,

of the entire cost was for cutting down

and sodding the slopes. The railroad,

however, receives a substantial return for

the outlay in securing a most satisfactory

drainage system and a roadbed of greatly

improved appearance.

a less reliable material is dangerous.

The indications now are that Thomas

Prosser & Son will soon be as successful

with material needed in the construction

of automobiles as they have been for thai

used in railway machinery. They arc

handling Krupp's Special Chrome Steel,

which can be used unhardcned, having a

minimum elastic limit of 95,000 pounds

and other properties equally high. If

an intended purchaser finds that a maker

is using Krupp steel for the principal

parts of an automobile he may safely

place his order.

Reliable Steel.

Thomas Prosser & Son, Gold street.

New York, had an exhibit at the show of

the Automobile Association of .'\merica

which attracted much attention owing to

the fact that it gave ocular demonstra-

tion of the hard usage to which first-class

Gift to Purdue.

The Carnegie Institution of Washing-

ton, D. C, has made a grant of $3,000

a year for a period of four years to

Prof. W. V. M. Goss, of Purdue Uni-

versity, Lafayette, Ind., for the purpose

of determining the value of superheated

steam in locomotive service; first, in

connection with single expansion en-

gines, and second, in connction with

compound engines. This is the second

sjrant which the institution has made to
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Harnessing Victoria Falls.

The falls ol the Zambesi River, which

we described in our last issue, are about

to be electrically harnessed in the in-

terests of the development of South

Africa. The British South Africa Com-

pany have shown to interested stock-

holders in London a system of models,

maps, pictures and diagrams illustrating

the manner in which the great forces

of the stupendous cataract can be util-

ized upon a scale that will doubtless

have an important effect upon the fu-

ture destinies of South Africa. In that

dark continent, work requiring unskilled

labor cannot, generally speaking, be

done by white men. It is of great

importance to increase the economic

opportunities for white skilled labor.

That the vicinity of the Victoria Falls

will become a great industrial center

there can be no doubt. The distribu-

tion of power to the Transvaal mines

is under immediate contemplation, and

what has been done at Niagara Falls

will in a few years be far surpassed by

the utilization of the stupendous force

of the Zambesi Falls. With nearly

three times the width of Niagara, and

more than twice the height of that

great cataract, it does not require any

great flight of the imagination to realize

that with the modern methods of elec-

tric transmission the whole table land

of Central Africa will feel the efltects

of the distribution of this titanic power.

New industries will spring up. and it

the heavier designs of this type. The

pamphlet illustrates and describes twoii-

ty-one different designs of lo-wheel lo

comotives ranging in weight from 64,-

000 to 150,000, and adapated to a great

variety of road and service conditions.

Tliis series now includes pamphlets on

the Atlantic. Pacific, Consolidation and

lO-wheel types and copies of these may

be had upon request to the company at

111 Broadway, New York.

Tate Flexible

Staybolt

Spirit of the Times.

The year has begun under the most

favorable auspices, both in the indus-

trial activity of the entire country and

in the spirit of kindly consideration

manifested by the National and State

Legislatures in the proposing of meas-

ures looking to the amelioration of the

condition of the industrial classes. It

would be idle to enumerate the benevo-

lent measures aimed at better housing,

shorter hours of labor, education facili-

ties, and the means of safeguarding life

insurance and other beneficiary institu-

tions. Suffice it to say that a marked

departure is being made from the old

political methods, which consisted in

promising everything and accomplish-

ing nothing.

We are watching with particular in-

terest the proposed legislation affecting

the hours of labor of railway employees

and rejoice to see a spirit of compro-

mise and good will between the great

SALOON COACH USED IN INDIA BY KING EDWARD VU. WHEN PRINCE OF

WALES, IN 1875.

will be by forces such as these that

the march of cJvilization will be hast-

ened rather than by the conquests of

rival powers, whose methods of spolia-

tion and robbery have been a blot in

the face of the dark continent.

The fifth of the series of pamphlets

which is being issued by the American

Locomotive Company has recently been

published. This pamphlet is devoted

to lO-wheel type of locomotives, weigh-

ing less than 150,000 lbs., and will be

followed shortly by another presenting

I

railroad corporations and their em-

ployees. In all advances in human

progress mutual concessions must be

made. Already many of the chief rail-

roads have increased the rate of wages.

and everything points to a general bet-

terment of the condition of the indus-

trial classes. No class will appreciate

the improvement more fully than rail-

way men whose work is not only ardu-

ous but is peculiarly exacting, and con-

sequently wearing, and the promise of

a better day seems to be at last crowned

with some degree of fulfilment.

Holds firebox sheets secure-

ly together, and accommo-

dates itself to the unequal

expansion of the plates.,

FLANNERY BOLT
COMPANY

PITTSBURC, PA., U. S. I.

Suite 308, Frick BIdg.

B. E. D. STAFFORD, • - General Manager

Write us for Reference Book
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Homestead
Valves

Straightway. Three-way and Four-way.
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth very much
more than other makes. Ynvi try them

and sec.

Iron Body. Brass Plug, 1^2 in.

HOMESTEAD VALVE MfG.CO.

HOMESTEAD, PA. PITTSBURG, PA.

The Zcphon Chemical Company, of

Chicago, inform us that they are satis-

tied that when their compound has

been introduced into a boiler it stays

there and acts as a scale remover,

or rather that it prevents the forma-

tion of scale. The proof of this, which

they offer, is that the compound has

been used in the boilers of brevk-eries

where live steam is used in the direct

production of malt, etc. The company
ilaiiii that there is no foaming where

American Locomotive
Sander Company

I3th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

Leach, Sherburne, Dean, QANHPPC
Houston. "She" and Curtis O/\llUtiI\0

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation.

1137 THE ROOKERY. CHICAGO.

66 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House. London. Eng.
Inspection of Steel Rails, Splice Bars. Railroad

Cars, Wheels, Axles, etc. Chemical Labora-
tory—Analysis of Ores, Iron. Steel, Oils. Water,
etc. Physical Laboratory—Test of Metals, Drop
and Pulling Test of Couplers. Draw Bars, etc.

Efficiency Tests of Boilers, Engines
and Locomotives.

Jeffa & Jerusalem R. R. Troubles.

Bcn-Ali-Sneezer, late one afternoon,

Met Sheik Bak-Gam -on on old Ho-
reb's mount,

And thus he in the lan%> igc of the

east.

His multifarious hardships did re-

count:

"O Sheik, I bow me in the dust and
mourn,

For lo! whilst browsing on the fertile

plain,

f



92 RAILWAY AND LOCOMOTIVE ENGINEERING February. 1907.

Small Hand Drill.

A novel air drill has lately been

placed on the market by the Chicago

Pneumatic Tool Company. It is called

the Chicago Midget, on account of its

size, and our illustration shows that

one can hold it in the hollow of his

hand.

This little drill has a capacity for

drilling up to and including 3-16 inch in

steel. It weighs 2^ pounds, and the dis-

tance from the top of br.east plate to the

end of spindle is 7?^ inches, and from the

center of the spindle to the outside of

the housing it is i inch. The motor

speed is 22.000 revolutions per minute,

MIDGET DRILL.

and the spindle speed is 2,000 revolu-

tions per minute.

This machine is of the rotary type.

It therefore operates at full speed with-

out vibration, and is adapted to drilling

tell-tale holes in stay-bolts or for gen-

eral light work, where accuracy is re-

quired.

tion or town for a day or two, then he

would start upon his travels again. One
day he was waiting at Carlisle for a train

to come in and he happened to be sitting

with his tail across the rail where a pas-

senger train was standing. The train

moved on quietly and cut off Jack's tail.

He took it as a personal outrage and never

was seen in Carlisle afterward.

When Jack made up his mind to take

a ride, he generally waited on the plat-

form, near the water column, until an

engine came up. Then he would loolt

carefully at the enginemen, and if one

was red haired lie moved away. He was

never known to ride with a red-haired per-

son. He preferred old acquaintances to

strangers ; but sometimes he showed a dis-

position to make new acquaintances so

long as they were free from lurid hair.

Most of the enginemen from Brighton to

John O'Groat's knew him. and were ready

to share their lunch with Jack.

One day at Rugby Junction Jack had

made up his mind to change engines. He
had seen an old friend on a locomotive

that was starting out, and he attempted

the dangerous feat of jumping upon the

moving engine. He missed the foot plate

and landed under the moving wheels,

which ended his career.

Sense and Prejudice of Dogs.

A correspondent writes us giving some

personal experience with dogs. He says:

My daughter has a little dog which dis-

plays mortal antipathy to riding in an

automobile. Now, this little cur shows

a decided liking for riding in a carriage

pulled by horses, but put him on the soft-

est seat of a wind-protected tonneau and

off he jumps at the first opportunity, and

he stands not upon the order of his going,

but springs off when the car is running at

its highest speed.

Tliere is no accounting for the taste of

dogs in these matters. I once was ac-

quainted with a dog which had a par-

tiality for riding on locomotives, and he

rambled at will over all the railways in

Great Britain, taking free rides upon the

engines. This dog displayed strange lik-

ings and antipathies. He never rode

farther than over one division on an en-

gine, and when he had settled upon going

to some particular point he knew which

engine would take him there.

Sometimes he would visit about a sta-

Jcnkins Brothers, valves and packing,

nave long been associated together in

the public mind, but they are even more

closely united in a very comprehensive

1907 catalogue, lately got out by the

firm, whose New York address is 71

John street. This catalogue gives views

of all kinds of valves, packings, discs,

pump valves, etc.. and the various sizes

are tabulated and the price of each is

given. Skeleton drawings fill the last

pages of the book, and book it may be

called, for it contains 128 pages of

the size of railroad club proceedings.

These skeleton drawings afford means

for giving all the dimensions for a whole

series of valves of different sizes, the

dimension lines are lettered and a table

below interprets the size of each part

so that it is in fact an outline working

drawing for each. The catalogue is

useful for reference, as it covers the

whole field occupied by the firm, and it

is tastefully and clearly printed. There

is an index at the back, classified with

appropriate headings for each group of

the specialties manufactured by the Jen-

kins Brothers. Write to the firm in

New York or at .31 North Canal street,

Chicago, if you would like to have a

copy for reference.

MASTER CAR BUILDER
IS OPEN FOR ENGAGEMENT

Young, Active, used to Big Prop-
ositions ; Capable of Installing

Piece Work ; Steel Car Work Han-
dled ; Not Afraid of Hard Work.

Further Particulars by Address-
ing

J. R. P.
Care ANGUS SINCLAIR CO.

136 Liberty Street, New York

THE UNION

SWITCH & SIGNAL

COMPANY

CONSULTING

AND MANUFACTURING

. SIGNAL ENQINEEKS

Automatic Block Signals—Electric

and Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staff Apparatus

Everything Just Boiling.

A correspondent of the Nortlnuestern

Railroader advances some odd theories to

account for the frequency and severity of

storms in modern times. He gives the

figures to prove that there are now over

Geaeral Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK =

CHICAGO - -

ST. LOUIS

143 Liberty Street

Monadnock Block

Frisco Building

the: tanite co.
seeKs tKe support of
Railroaders because:
The man who uses a TANITE wheel

will find it safe. Because pay for a TAN-
ITE wheel secures the greatest productive

capacity. Because TANITE MILLS
EMERY is mined in America and ap-

peals to all who earn wages in America.

Because TANITE grinding machines are

practical.

THE TANITE CO. sells Emery, Solid

Emery Wheels, Buffing Lathes, Guide Bar
Grinders, Car Brass Grinders, Bench and
Column Grinders, Surfacing Machines,

Open Side Emery Planers, Saw Gum-
mers. Automatic Planer Knife Grinders,

Diamond Tools, Polishing Paste for Brass

and Nickel, Emery Wheel Cutters and

Dressers.

The Tamte Co. builds special machines

for special wants

THE TANITE CO.
STROUDSBURG. PA
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Locomotive

Blow=Off Plug Valves

30,000 locomotives in actual use in the

United States, besides the hundreds of

thousands of stationary engines of all

kinds and sizes. From a round 30,oc»

locomotives he estimates as much as 53,-

000,000,000 cubic yards of vapor each

week, 7,000,000,000 cubic yards a day, all

to be returned as rain
—

"quite enough,"

he says, "to produce a good rain-storm

every twenty-four hours." He estimates

other engines of all descriptions at 180,-

000—probably a very low estimate—and

concludes that these, with the locomotives,

send about 470,000,000,000 yards of vapor

into the air every seven days. "Ls it not

enough," he asks, "to give us flood of

terror?" Hundreds of gas-wells sending

their poison into the atmosphere ; millions

of cesspools and sewers. Would it be any

wonder if some blighting plague would lay

waste the land?

with Wliee*.

All Brass, extra heavy, with Cased Plug.

For 250 lbs. pressure.

Made with Draining Plug to prevent

freezing.

Locomotive

Gauge

Cocks
For High Fresinre

Bordo Self-Grind-

ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight

under the most ex-

acting conditions.

Shanks Threaded
to specifications for

Locomotives.

Swing-Joints and

Pipe Attachment

Fig. 33.

May be applied between Locomotive and

Tender.
These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.

Just a Hammer.
There is a good, handy, one might al-

most say home-made appliance used in

tlie Hocking Valley Railroad shop at

Cohnnbus, Ohio, which was got up by

Mr. Wm. Gunimere, the air brake ex-

pert at that place. Th.e object of the

home-made appliance is to straighten

brake rods, and hangers, and bent

bars of iron or in fact do a thousand-

and-one pieces of work where a few

smart, well directed blows of a fairly

heavy hammer are needed.

The appliance consists of an old driv-

ing brake cylinder which has been taken

out of road service but has not been

thought worthy of being retired from

the road altogether. This brake cylin-

der is bolted in its usual position to a

post in the shop and the bottom end of

the piston rod is fitted with a circular

piece of steel which makes a good ham-
mer head. Under the head is the an-

vil, supported on a large round block

of wood like a section of a w-harf pile

or the chopping block in a butcher's

sliop.

From the upper cylinder head or top

cover, if you like that name better, a

pipe comes oflf and supports an ordi-

nary plug cock which opens and shuts

to let air into the cylinder or exhausts

it according as it is moved to applica-

tion or release positions. The supply

pipe above the plug cock runs up to

an old feed valve reservoir which has

been retired but not pensioned off. Into

this reservoir the air supply of the shop

is piped. The object of the reservoir

above what we must now call the air

hammer cylinder is to keep a sufficient

quantity of air close at hand to fill the

cylinder quickly without making the

shop supply pipe gasp for air every time

the hammer strikes a blow.

The plug cock is arranged with its

handle connected to a long rod which

hangs down nearlj' to the ground, and

lo this long rod is attached a piece of

V^-i"- pipe which sweeps round the

wooden anvil block in a gentle and

graceful curve. The curved pipe is

hinged at its ends and stands about i

ins. off the ground, and to make a long

story short, the pipe is a treadle.

When it is desired to make the ham-
mer knock brake rods or other crooked

material, the operator, hammerman, ar-

tificer or laborer, as the case may be,

puts a foot on the treadle and presses it

down, holding the work on the anvil

thewhile. When the plug cock moves,

down conies the hammer, and when the

pressure of the foot comes off the

treadle, the coil spring inside the one-

time driver brake cylinder carries the

piston up as the air is released and the

reservoir above fills up again ready for

another blow in more senses than one.

.\11 sorts of crooked stuff of light; make
go up against that hammer and leave

it resolved to lead a new life. The ham-

mer is a good, useful thing in its own

^''^f Shop Supply'Pipe

CoilSprint

SHOP AIR H.\MMER.

line and does a whole lot of work one

way and another without calling itself

a drop forging machine, or anything

else but a home-made air hammer, at

your honor's service.

The steamship "Japan" paid a fine of

$1,000 the other day for bringing five pas-

sengers from Honolulu, it being contrary

to the law for a ship of foreign register to

carry passengers between American ports.

Immigration Commissioner Sargent, who
's well known to all railroad men, was

one of the passengers, and he paid his pro

rata, $200. Sargent has always been a

self-denying individual. Any other gov-

ernment official would have kicked.
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There is a catalogue just off the press

which is issued by the Commercial

Acetylene Company, of New York. It

is not only a catalogue by which parts

of the apparatus are described and il-

lustrated, but it is a treatise on the

acetylene safety storage system for gen-

eral railway lighting as carried out by

this company. The various uses to

which this brilliant illuminant may be

put, how it is generated, stored and

used, are all taken up and described

in detail. The fixtures are illustrated

and described not only in the letter

press, but are practically on view in a

series of half tones of excellent quality.

The ground plan of a typical generator

and compressor plant, as used on the

N. v., N. H. & H. at Providence, R. I.,

is shown, together with exterior and

interior views of that plant, and the one

on the Lackawanna at Hoboken, N. J.

The interior views of the latter show

the acetylene generators, carbide cham-

ber, hoppers, driers, scrubber and the

compressor, and also the storage tanks.

The system is not only applicable to car

given. The catalogue contains a great

deal of information and should be in

the hands of anyone who is interested

in acetylene lighting in any form. The

company are to be congratulated on

their artistic and useful presentation of

the subject and we are authorized to

say that the catalogue will be sent free

to anyone who is interested enough to

apply for a copy.

This illustration shows the form o( construction o( the

Dart Patent Union

^ f^-RR. 1,1890.:

The Westinghouse Traction Brake

Company, of Pittsburgh, Pa., have is-

sued a standard size pamphlet, which

can be bound in with others of their is-

sues. It is on straight-air brake equip-

ments for use on trolley cars and in-

terurban equipment generally. It is

intended for use on cars which

are operated singly Three very

fine plates show the whole arrangement

for a car with pipe connections, etc.,

one being for the SM-i schedule, the

next for the SM-2, and the last for the

SM-3 schedule. These three forms of

equipment are designed to meet the

varying requirements of practice. The

arrangement of the apparatus and its

operation in each case is the same, but

the details differ to suit class of service,

convenience of installation, personal

taste and price. A description of the

apparatus and illustrations of the vari-

ous parts are also given. Write to the

company in Pittsburgh if you desire to

have a copy of the pamphlet.

PIKE'S PEAKER ON THE LEVEL.

lighting, but is used for shop illumina-

tion as well, and a practical demonstra-

tion of its use in locomotive headlights

is also afforded the reader, there being

a couple of striking illustrations show-

ing the acetylene headlight on a pas-

senger engine and an old oil headlight

on a switcher equipped with the acety-

lene light. The use of this gas as ap-

plied to portable projectors for wreck-

ing purposes and temporary or perma-

nent outside lighting is also given, and

a signal bridge in use on one of our

leading four-track roads is shown with

safety storage cylinder in a convenient

position nearby. The second part of

the catalogue is devoted to the illustra-

tion of the various fixtures, glassware

appliances, etc., used in connection with

this system. The interior fittings are

tasteful and elegant in design and a num-

ber and name are appended to each for

convenience in ordering. Sectional

views of lamps and fixtures are also

Every feature of constnictloa represents the

best points to Insure stability and durability. The
malleable Iron pipe ends and nuts, in combination

with bronze metal seats, are as near perfection a>

Is possible to approach, and the sales to date In-

dicate the public approval. There are none so

good. For sale by all the principal Jobbers in

United States, Canada and Europe.

E. M. Dart Mfg. Co., Providence, R. I.

FAIRBANKS CO,. SALES AGENTS.

A novel form of what we tnay call

a sort of interrogatory folder has late-

ly come to our office. It is from the

Detroit Seamless Steel Tube Company, of

Detroit, Mich. We call it an interroga-

tory folder because on the ouside there

are simply the words, "Do you know?"

and inside each paragraph contains

a piece of information for which we

have no doubt any Egyptologist would

be delighted. Each bit of ancient lore

is prefaced by the words which we have

quoted from the cover. For instance,

"Do you know that the Egyptian al-

phabet stands to this day as a really

scientific method of representing human

speech?" Coming down to more mod-

ern times there are a few "do you

knows" about the seamless cold drawn

boiler flue as made by the Detroit com-

pany, but the bulk of the information

contained in the folder is about the

country which George Ade says can be

seen thoroughly from the deck of a

Nile steamer. We may add a para-

graph to the rest, though we will not

write it in cuneiform or hieroglyphics.

It is, Do you know that the folder can

be had for the asking from the company

in Detroit? Now you do, and you are

entitled to have one.

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too much

room and don't give satisfaction.

Nicholson

Expanding Mandrels

Take everything from I to 7 inch

holes. Take up little room-

always ready and you can buy

four sets for the cost of one of

the solid kind.

Are YouUsingThem?
Catalogue tells you

more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.
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STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

lY CHAS. McSHANE.

me Locomotive Up to Date

Price, $2.50

New York dnd

Westin^house Air Brakes

Price, $1.50

One Thousdnd Pointers lor

Ndchinists and Engineers

Price, $1.50

All books bound In line clolh.

AGENTS WANTED everywhere; write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRirPIIN &WINTBRS
171 La Salle Street, CHICAGO

TOOL
Die Blocks

Steel Forglngs

First Prize awarded at the

Louisiana Purchase Ex-
position, at St. Louis, for

our TOOL STEEL when
placed in competition

with the best makes in

England and Germany.

Write lor iniormalion and Prices.

Specify Mclnnes Tool Steel when
ordering.

McINNES
STEEL CO.

CORRY, PA.

Markam and Close Did Something.

By Fkeij ] I. CoLviN.

There was a new general foreman in the

loconiolive repair .shops of the P. X. & Q.

road. That is, he was new several months

ago, and he served to keep tabs on the

work without making much of an effort

to do so.

One day a bright young machinist came

to him and said:

"Mr. Close, I've an idea that ought to

save money for the company, and at the

same time give us machinists more wages.

I'm after the dollars myself, but I know
you are not specially interested unless it

saves money for the company. May I fire

ahead?"

Mr. Close nodded.

"First I want to ask some questions:

What does it cost to give an engine a

general overhauling?"

Mr. Close didn't answer ; wondered

what sort of a game it was.

"Well, I know pretty

nearly, I guess. About

$2,500, on the average.

Am I right?"

Mr. Close nodded.

"Pretty near," he said.

"And we are turning

out four a month."

Another nod.

"What proportion is-

labor and what mate-

rial. About $1,500 for

labor, isn't it?"

"Pretty close to

that."

"Then if we increased

the output to five a

month 'twould save the

compan-y $1,500,
wouldn't it? Providing,

of course, we used the

same tools and equip-

ment and didn't take

on any more men."

"Looks that way; but how would you

do it? And how would you increase

wages any to do that?"

"Couldn't. But if the scheme works

and doesn't cost the company a cent

wouldn't they divide the saving. Seven

hundred and fifty dollars a month clear

saving is worth their thinking about."

"Guess you're right, Markham, but T

don't know how they'd look at it. Now
I won't ask your plan till I see the powers

that be. If I can get their agreement

we'll try it. But I don't know."

After much correspondence Mr. Close

finally received a letter from the general

manager saying that "the company will

divide evenly net saving over present cost

repairs, providing no new equipment is

called for and nothing is done to antag-

onize the men."

Then Markham explained his plan to

Mr. Close. The general foreman thought

'twas worth trying and they started in.

It took a month to get it going m good

shape, but they beat the regular rate by

quite a little.

The second monih they turned out

live engines and in the course of a few

months they were putting out six engines

with the same force. Then the general

manager came down to see what was do-

ing, as the idea of paying $1,500 extra

wages a month to the men at the Cross

Cut shops must be looked into and ex-

plained somehow to the directors when

they met. So the general manager car

came down the next day on the mail.

'1 hen he went into executive session with

Mr. Close.

"Tell me all about it, Close. You've got

me into the scrape, now help me out."

"Scrape? Call saving $1,500 a month

on engine repairs a scrape? Should think

you'd be tickled to death instead of look-

ing scared over it."

"Yes, but the pay roll or premium, or

PIKi: S IHAk RAILWAY, SHOWING RACK RAIL.

whatever you call it. There it is in black

and white, $1,500 in cold cash as extra

wages. What will the directors say to

that ?
"

"Why should they say any more than

to the $1,500 saved? Y'ou've simply hand-

ed back to the men half of what they

saved you. Haven't spent a dollar for

new tools, or for more land, or more

buildings. It's simply a case of working

the men more efficiently, and the com-

pany gets half the saving."

"Well, Mr. C4ose, I don't know how

they'll look at it. If they've got horse

sense they'll say it ought to be adopted

all over the road. Now, I'll tell you

what. That meeting is next Tuesday.

You come down to headquarters on num-

ber 10 and tell the directors yourself

—

tliat's how I'll get out of it"

"I'll be there and bring Markham, as

it's his scheme—not mine."

The directors' meeting was on. When
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the general manager came to the part oi

the report that involved the Cross Cut

shop change, he spoke thitsly:

"We have a peculiar situation at the

Cross Cut shops. Our former capacity

was four locomotives overhauled per

month. By a plan suggested by a ma-
chinist named Markham, we have in-

creased this to six engines a month.

There has been no piece work adopted,

no change in the shops or tools, no ad-

ditional cost in the way of equipment.

"Our previous running expense was

,-:pproximately $io,coo per month, $2,50<3

per engine. Of this, about $1,500 per

engine was for labor. The running ex-

penses are now $13,500 per month, but

dividing this up among the whole six en-

gines it reduces the cost $250 per engine-

er $1,500 per month.

"Severn! months ago Mr. Close, our

general foreman at those shops, sprung a

proposition on me to divide the net sav-

ing in labor between the men and the

company. I thought it over and came to

the conclusion that if Mr. Close could

increase the output of the shops without

adding to the equipment or causing labor

troubles, he better go ahead. The trans-

portation department is always calling

for power and every day a locomotive is

in the shop means a loss in profit bear-

nig traffic, so that we should really add
quite a little to the saving in the shop

expense. In addition to the saving of

$1,500 per month over the cost of re-

pairing six locomotives at the old rate;

is the use of the engines during the time

they would otherwise be in the shop.

"If you approve the plan, in spite of

apparently additional payment of wages,

I shall introduce it into the other shops

of the system.

"Mr. Close will tell you how he did it."

Mr. Close and Markham appeared, but

as Markham was bashful, Close told the

story, after the usual preliminaries.

"It's a simple plan. So simple that I

wouldn't believe it would work. When
Markham proposed it I was skeptical.

He got the idea somehow or other and
ought to have some recognition, and I

hope he'll get it. He didn't know I was
going to say that.

"When we started I called the men
together and we had a little talk about

as follows

:

" 'One of your shopmates has an idea

Ihat we both hope will help things in the

shop in every way. 'Tisn't a piece work
game of any kind, and there will be no

change in working hours or wage rate.

We are now turning out four engines

a month, and that will be our basis for

ali work. I have the general manager's
agreement that if we increase this rate

half the saving in labor cost will be given

to us. At the present time the labor cost

per engine is about $1,500. If we turn out

five engines a month we have Syso to di-

vide among tlie men of this shop. This

we will divide according to the wage
scale of each man and boy who has any-

thing to do with the work. This means
the whole force of men here, office and

shop. This also means that every man
must do his best, must help each other, as

in so doing you are helping along the

work. We don't need any spotters or in-

spectors, as each man w-ill see tli.it the

work is right, so he can do his part.

TTiere are no penalties except that the

work must not fall below the present

rate of four engines per month. If this

works as we hope, there will be a neat

little sum of extra money coming to each

man every month, and there will be no cut

in the rate of wages.'

".And, gentlemen, it worked. .After it

got going smoothly and the men got over

being afraid of some put-up job, the

whole shop began to ginger up on work.

Every man kept tabs on his neighbor and

a little good natured joking generally

served to hurry up the slow ones. A few

who wouldn't try were made so uncom-

fortable they quit. I'd have had to fire

them if they hadn't to keep peace in the

shop.

"Every one, from the office boy to the

\alve-setter, is interested in getting out

a^ much work as possible, for the sim-

ple reason that it means dollars in his

pocket and, though this doesn't interest

him quite so strongly, it means dollars

for the road.

"Markham's plan beats straight piece

work for our shop, as it does away with

all rate setting and the difficulty of hav-

ing some classes of work pile up if cer-

tain men happen to be faster than others.

'1 his plan pushes along the whole work

and I believe it's the best for any general

work.

"It isn't only that the men work
harder, but they plan out little devices

for helping the work along, knowing that

it means money in their pocket, and

money is what urges us all on.

"I would suggest that Mr. Markham
be appointed 'Cost Reducer,' or any-

thing you want to call it, to introduce

this plan into the other shops of the sys-

tem."

"Second the motion," said the general

manager.

"Moved, seconded and carried unani-

mously," said the chairman, and the

meeting adjourned.

Messrs. Markham and Close did some-

thing.

Executive oflicers of the Western
railroads have agreed not to issue any

passes or reduced rate tickets to officers

or employes of industrial roads that

handle solely the traffic of industrial

concerns which also own the railroads.

The railroads also agreed not to ex-

change passes with minor steamboat

lines.

—

Nc'lV York Commercial.

One Year and
Eleven Months'

SERVICE.
WITHOCT KKP.VCKINO. ON

High-Pressure Locomotives

style 300 TV.

A throttle failure is an absolute

impossibility where Crandall's

Throttle Valve packing is used.'

IT WILL NOT BLOW OUT

Crandall Packing Co.
FACTORY .\ND GENER.^L OFFICE

PALMYRA, . - NEW YORK
BRANCHES

New York Cleveland
136 Liberty St. 9 So. Water St.

Chicago
52 West Washington St.

Patents.
GEO. P. WHITTLESEY

McOILL BUILDING WASHINQTON. D. C.

Terms Reasonable Pamphlet Sent

Molding Machines
Vertical Vibration Power I>raft

ALL KINDS OF MACHINES

THE E. H. MUMFORD CO.
I7th "& Callowhill Streets. PHILADELPHIA. FA.

J. W. .TACKMAN & CO., Ltd., 39 Victoria St.,

London, S. W.
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CYLINDER
BORING BARS

VALVE SEAT
ROTARY

PLANING MACHINES

CRANK PIN

TURNING MACHINES

XVriU tor Catalog

QUINCY. MANCHESTER SARGENT (0.

OLD COLONY BLDC
CHICAGO

MBohlnery Sales DepI

PLAINFIELD, N. J.

1 1 4 LIBERTY ST.

NEW YORK

SKATI
OH

Comes
the Dirt.

When the hands

aresmearedand stained

with a greasy grimy coat

of oil, soot, dust and dirt,

ruh un a little

SKAT
The Best Hand Soap Known

and see how quickly they're clean and soft again.
HK AT is made todo what ordinary hard soaps

can't do. tiets into Ure pores and loosens all the
dtn so it simply rinses off. Pure, effectual and
benellc'ial to theskin. 10 conta a can.
Write postal for/zeesample and we will tell you

where to hny SK .\T, or if not sold.n your locality,

will tell you how you can become our exi-Iusive

agent and make money selling it. Write to.day.

THE SKAT MAXTFACTrRIXG CO.,

807 Park Street, Ilnrtford, Conn.

Speed Regulations.

The speed limit regulations affecting

auiomobile traffic seem to reach out

and touch railway operation in the

smaller towns of Pennsylvania. Re-

cently at Wilkes-Barre a crew on the

Black Diamond express on the Lehigh

Valley Railroad was fined for exceed-

ing the speed limit established by the

passage of some new ordinance. The
lawyers tor the road claimed that if

every town and borough along the line

adopted similar regulations an ex-

press would take nearly three days to

run to Ne>v York. It will be remem-
bered that on the establishment of the

first railway through England the wise

men of the town of Nottingham passed

an ordinance forbidding the railroad to

come within six miles of their ancient

burgh.

The term "spick and span" was derived

from the practice of stretching a new

piece of cloth on spikes (hooks) and

spans (stretchers') in order to stretch it

evenlv.

A Word Concerning Cranes.

1 here is a curious little word "gaun,"

.lud it means, according to provincial

I'.iiglish usage, a small tub. and the

original wooden frame used in holding

or lifting it was signified by the word
tree, just as in many another like case,

as, for example, rooftree, for the

wooden rafter of a house. The gaun-

tree was therefore the wooden frame

for lifting the little tub or barrel. In

time the word came to be shortened

into gantry, and the meaning has grad-

ually under.gonc further change until at

the present time it designates somc-

tliiiig which has nn wood about it

and is used for Hfliug almost any-

thing you like perhaps, except a small

tub.

,\ good example of the modern gan-

try, where wood is not used and tubs

are not lifted, may be found in the re-

cently issued catalogue of the Whiting

Foundry Equipment Company, of Har-

vey. Til. There the movable frame of

steel wrought into practically bridge

construction and lifting heavy blocks

of marble may be seen, with its i6o ft.

girder and a capacity rated at so tons.

Such an equipment is electrically driven

by five motors and there are two trol-

leys. The old wooden barrel lifter is

now the electric traveling gantry crane

of the modern supply company.

Other cranes are shown, such as the

four-motor electric traveling crane, two

of which, with their 6o tons capacity

each, can dangle a locomotive in the

air and sail with it from one end of a

railroad repair shop to the other. Then
there is the transfer crane in a railway

yard, spanning two or more tracks, and

used for lifting heavy pieces of machin-

ery or other merchantable goods from

one car to another or simply used for

loading or unloading freight. Then

there is the pillar crane, operated by

hand or electricity or air, and the

bracket crane, stationary, and the

bracket crane, traveling, also the jib

crane. Lastly, there is the electric

transfer table, which is practically the

traveling crane set en the ground.

There is a much larger variety of the

crane family, ranging from the light jib

to the ponderous gantry, than one

would ordinarily suppose. The com-

plete crane catalogue issued by this

company is No. 45 and illustrates over

one hundred important installations

and describes them as well. Next

montli we are .going to have some ob-

servations on a simple method of calcu-

lating the stresses in a jib crane. Write

to the Whiting Foundry Equipment

Co. for catalogue No. 45 and you will

be able to see what the various kinds of

cranes are like, and then you may read

our article in March more understand-

in gly.

Circular Cut File.

An English lirni has recently placed

on the market what is called a circular

cut file, which is said to be very effi-

cient, and for its form the claim is

made that it has self-cleaning proper-

ties. The file is flat and the teeth arc

not cut straight across the face of the

file, but each tooth forms the segment

of a circle of considerable radius, and

the teeth arc cut very deep. The crown

or highest part of the segment is in the

center of the file face, so that as it is

pushed forward over a piece of work

there is a natural tendency for the fil-

ings to work out at each side. This is

the explanation of the self-cleaning

properties which the file is said to pos-

sess. It can be used on all metals, in-

cluding iron, brass and aluminum. The

file can be re-cut four times and is said

to last longer than a file of ordinary

make This form of file cutting has

been patented.

The work of double tracking the

Louisville & Nashville from the junc-

tion of the Kentucky Central and the

Louisville and Knoxville divisions at

.Sinks to the junction of the Cumber-

land Valley and Louisvile and Knox-

ville divisions at Corbin. a distance of

35 miles, is now being pushed in ear-

nest.—New York Commercial.
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Save dollars for you. They reduce your cost of maintenance
and increase the efficiency of your machines. Write for de-
scriptive booklet and sample.

ALL
SIZES

ALL
STYLES

DETROIT LEATHER SPECIALTY CO.
60 Beecher Avenue DETROIT, MICHIGAN

Dmlopmeot of the

lomotiYi! Eofine
By ANGUS SINCLAIR

This book is on the press and will be ready

in a few weeks. It represents an immense
amount of difficult research and contains data

that will not be available after a few old

pioneers still living pass away.

The book is the Standard Master Car Build-
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The Rotary in the Rockies. in keeping a railroad track open and drifts packed in a hard, icy mass with

Science vs. brute force may be said clear in the winter. perfect safety to those opexating. Ex-

to be the motto of the rotary plough in The rotary will remove snow of any cept in presence of very exacting con-

railroad service. Snow conditions this degree of hardness or weight and of ditions, one heavy consolidation loco-

year on the northern transcontinental any depth. It docs the work quickly motive provides sufficient power for its

lines are perhaps the worst tliat have and easily, with no danger to the equip- propulsion.

KOI \K\- sxow rr.ow on the denver. nortiiwesterx & pacific RAIL\v.\^^

been experienced in ten years, and in

January and February the rotary snow-

plow was one of the most important

features of the equipment of those

roads. These mechanical snow fighters

have played an important part' in the

history of railroading in the West, and

hav.e not only surpassed but have su-

perseded the old-fashioned wedge plow

nient or tlie men employed. To cope

with drifts 15 to 20 feet high, some-
thing besides brute force is required.

The old method of bucking drifts of

this kind with the wedge plow pushed

by several heavy locomotives, resulted

in many casualties among the railroad

men engaged in the dangerous work.

Tlie rotary will bore its way through

The Rotary illustrated in our frontis-

piece this month is the largest ever

built. It was recently completed at the

Cooke Works of the American Loco-

motive Company, for the Denver,

Northwestern & Pacific Railway. The
main wheel consists of ten cone-

shaped scoops fitted with knives which

adjust themselves automatically to the
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cutting position. The wheel which

drives out the snow is like a paddle

wheel and is encased in a drum, and the

drum is provided with a reversible

hood, operated by an air cylinder, so

that the liood mav be turned to either

iiig wheel of this plow is 12 ft. in diameter,

the extended hood is 15 ft. in diameter,

which allows the rotary to cut a 15 ft.

opening. The hood is set about 15 ins. in

advance of the wheel, and cuts the snow

and forces it into the revolving wheel.

The machine will advance about 2 miles

per hour through a 15 ft. drift. The total

weight of the rotary plow is 176,000 lbs.,

resting on two 4-wlieel trucks with

journals /JS x 10 ins. The tank when
loaded weighs 136,000 lbs. The wheel

THE ROTARY SNOW PLOW DOING BUSINESS

side' to suit the the direction in which

the wheel is turning. Snow can thus

be thrown out on either side of the

track. The boiler used in the plow is

of the locomotive tj'pe, 67^^ ins. in

diameter, with Belpaire firebox and car-

ries a pressure of 190 lbs. The engine

consists of two horizontal cylinders

with slide valves operated by the Wal-

schaerts valve gear. The plow is car-

ried on a steel I-beam frame, and this

is mounted on two 4-wheel steel frame

trucks. In order to prevent the derail-

ment of the plow, the front truck is

provided with ice cutters and flangers.

These ice cutters are attached to a

frame hung on the forward end of the

front truck. They are raised by means

of an air cylinder, so as to clear

frogs or switches, and are lowered

by the same means when the plow is

working along the road. Flangers arc

hung in the rear of the truck, and arc

also operated by an air cylinder. With
the ice cutter and flanger in perfect

working order, it is impossible for the

rotary to be derailed by ice or snow.

One of our illustrations shows thu

snow cut made by one of these plows

and the clear rail which is left behind

it. The rotary has been used on most

of the important railroads for the past

twenty years, and the successful opera-

tion, in winter, of many of the lines

crossing the Rockies has depended
upon these mechanical devices for fight-

ing the snow.

In this connection, Mr. George
Thompson, superintendent of motive

power of the Denver, Northwestern &
Pacific, writing to Railw.-\v .•\nd Loco-

motive Engineertng. ,savs : "The revolv-

])low when compared with the headlong

rush of the old-fashioned wedge plow

plunging at full speed into a heavy

drift. One might almost say the old

plough had a devil-may-care disregard

of consequences, as it made a bold

push at the mountain of snow ahead.

W'e remember some years ago seeing

ihe picture of a snow plow train on a

Western road ready for active service

or going to the front as if for war

.igainst the elements. The train as

it stood with plow in front, in regular

lighting trim, pushed by "three Schenec-

t.idy compound hogs," was the complete

.nibodiment of force. After a suc-

rcssful dash the plow was again run

through the beaten drift with nose

down and wings out to complete the

victory. There was something spectacular

and dramatic in the performance.

In contrast with this, the old way,

the work of the rotary appears. There

IS no headlong rush, but there is no sec-

r>nd drive against the drift, for the work
IS finished as the plow slowly forges

through. It is applied science accom-

])lishing the desired end, fully, power-

fully, without haste, but with the steady

endurance of the trained fighter. This

is not to say that great force is lacking.

In speaking of this aspect of the

work, Mr. Thompson tells us that "to

hold the rotary up against the snow-

drifts on a 4 per cent grade it requires

ROTARY SNOW PLOW READY FOR WORK.

is driven by two cylinders 18 ins. in

diameter, 26 in. stroke. This rotary

runs every day through the winter ex-

cepting Sundays. We have added a

second rotary to our equipment, which

has not been placed in service yet."

There is a sharp contrast in the slow

and steady performance of the rotary

the united effort of two consolidation

engines with cylinders 22 ins. x 28 ins.,

steam pressure 210 lbs., and driving

wheels 55 ins. in diameter. The rotary

snowplow has a crew of three men,

consisting of an engineer, pilot and fire-

man. The pilot rides in the front part

of the machine on a platform imme-
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diately behind the wheel, where there

arc peep holes for him to see ahead.

He signals the locomotive and the ro-

tary engineers by blasts of the whistle

when he is approaching snow banks or

other obstructions on the track. We
never attempt to strike a snow bank

at a greater speed than 4 miles an hour.

Bucking snow in the Rocky Mountains

under the most favorable conditions is

a very strenuous job. When the wind

'is blowing 45 to 50 miles an hour, and

the thermometer 20 to 30 degrees be-

low zero, you can imagine that clearing

the track at an elevation of 10,000 to

11,000 feet is about all human endur-

ance can stand. There is no more mag-

nificent sight to be seen than one of

these machines working its way
through a large snowdrift on a 4 per

cent grade while climbing the moun-

tains."

In clearing a mountain road of heavy

snow this is llie triumph of science, for

"the race is not always to the swift, nor

the battle to the strong."

ing out the silicon, carbon and phos-

phorus and leaving the metallic iron.

The temperature of the furnace is not

suflicient to keep the iron .fluid after

Ihc larbon had been burned, and the

product comes out as a pasty mass

mixed with slag. This is squeezed and

rolled until most of the slag is worked

out. Bars so made arc rough and full

of Haws. Tliis muck bar is cut up and

"l)il(.-d" .ind is heated to the welding

point and again rolled. This is prac-

tically the merchant bar iron of com-
merce.

hi olden lime .ill kiiuls of stool rou-

Steel Making.

Iron making on a large scale was in-

troduced into Britain by the Romans,

and it is a remarkable circumstance

that in several districts where exten-

sive iron beds exist and which were

unknown to Englishmen until about

fifty years ago, bear strong evidence

that the Romans were acquainted with

them. The art was lost after the Ro-

man occupation of Britain ceased, and

in the reign of Edward III. iron was

so rare that pots, spits and frying pans

were then classed as the king's jewels.

These facts and many others of a

like interesting and instructive char-

acter were brought out in a paper re-

cently read by Mr. W. E. Symons
before the Southern and Southwestern

Railway Club. About 1620 Dud Dud-

ley smelted iron with coal, but the

secret died with him, and it was not

until the early part of the eighteenth

century that the method was perma-

nently established. In 1784 Cort in-

troduced his method of refining pig

iron in the puddling furnace and roll-

ing the puddled balls into bars. In

1823 James Meilson recommended the

use of the hot blast.

In 1885 a revolution in the art was

effected by the invention of the Besse-

mer process. In speaking of the open-

hearth basic process, Mr. Symons says,

the object of the basic lining was to en-

able common pig iron containing phos-

phorus and sulphur to be used. The
fixed lining of calcined dolomite and

tar, and the addition of lime to the

charge causes a, highly basic slag to be

formed which takes up the phosphorus

and sulphiir as well as the silicon.

Wrought iron is made by melting pig

iron in contact with iron ore, and burn-

Most of the hard steel in the market

to-day is made in the open-hearth fur-

nace. Crucible steel is made by putting

into a crucible a proper mixture of

scrap, pig iron or charcoal, and melt-

ing the mass, the crucible being tightly

closed against air. This kind of steel

is free from minute imperfections and

watch springs, razors and needles are

made of crucible steel.

The Bessemer process consists in

blowing cold air through melted pig

iron. In early times the lining of the

converter was made of silicious rock

.ind clay. This is the universal practice

SNOW CUT BORED OUT

tained carbon enough to make it suit-

able for cutting tools when hardened in

water. The metal turned out of the

converter was rightly called Bessemer

steel, as in the early days of this pro-

cess the metal was more or less hard

and much of it was used for tools.

Current usage here and in Great Britain

described "wrought iron" as the pro-

duct of the puddling furnace or the

sinking fire, and "steel" was the pro-

duct of the "cementation" process, or

the malleable compounds of iron made
in the crucible, the Bessemer converter

or in the open-hearth furnace.

BY THE ROTARY PLOW.

in America. In other countries the

linings were often made of basic ma-

terial whereby the chemistry of the

operation was changed. The old way,

that used in America, is called the acid

process, and the other the basic pro-

cess.

In the acid process the air passing

through the molten iron burns the

silicon and carbon, and the burning of

the silicon supplies most of this heat.

With the basic process this lining in

the converter is limestone, containing

from 30 to 40 per cent of magnesia. In

this process the percentage of silicon in
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the iron is kept as low as posible, and

consequently another source of heat

must bi? found. .This is the phos-

phorus. In the acid process phos-

phorus was not eliminated but it is in

the basic process by the addition of

lime.

An open-hearth furnace is one having

a hearth exposed to the Hame. A re-

generative furnace is one in which the

heat carried away in tlic .stack is used

to warm air and gas before they enter

the furnace. The term acid open-

hearth furnace means a regenerative

gas furnace used for melting steel, and

it is lined with silicious material (sand).

In the acid open-hearth process a mix-

ture of pig iron and scrap is charged

into the furnace and melted, nothing is

added to form a slag, as the combus

tion of silicon and mnngancsc, together

with some iron tliat is oxidized and

some sand from the bottom aflfords a

sufficient supply. When tlic mass is

melted it is fed with iron and tlie oxy-

gen in the ore oxidizes the excess of

carbon until the required composition

is attained, whereupon the steel is

tapped, the proper additions of man-

ganese being made at the time of tap-

ping.

The term basic open-hearth furnace

means a regenerative gas furnace used

for melting steel and usually lined with

lime or liuKStone added. The iron,

scrap and lime are melted. The sili-

con and carbon of the pig are oxidized

as in the ^cid process. The manganese

First Great Railroad Accident.

The first .ijreat accident on any rail-

road occurred December 24, 1841, on

the Great Western railway in England.

K.\II.RO.\DING IX THE R0CK1E,S, WHERE THE ROT.-VRV WORKS.

of the scrap and some of the iron are

both oxidized just as on the sand bot-

tom, but the silica and the manganese
do not make a slag by them-

selves for they unite with

the lime that has been

added. This gives a basic

slag and the phosphorus in

the pig iron and scrap will

be oxidized and form phos-

pliate of lime or phosphate

of iron. The basic open-

hearth furnace allows the

purification of iron contain-

nig phosphorus. For the

same reason sulphur in less

measure can also be elim-

inated. After the pig iron

and scrap is melted, iron

ore is added as fast as

necessary to oxidize the ex-

cess of carbon, and when

the metal has reached the

desired composition it is

tapped into the ladle, the

addition of manganese being

made in the same manner

as ill the acid furnace.

We have been informed

tliat the Paris and Orleans

Railway of France has

specified the use of Falls

Hollow staybolt iron for

the boilers of twenty Dc

Glehn compounds which
are now being built at the

magnesite or burned dolomite (lime- Baldwin Locomotive Works. The sup-

stone with magnesia). The cliarge for ply company's works are at Cuyahoga

the furnace is pig iron and scrap with Falls, O.

ROT.VkV SNUVV I'l.OW HE.\D ON.

That day a train carrying thirty-eight

passengers was moving through a thick

fog at a high rate of speed. A mass
of earth had slipped down from the

slope above and covered one of the

rails to the depth of two or three feet.

The engine plunged into this and was
immediately thrown from the track,

and instantly the whole rear of the train

was piled up on the top of the first

carriage, which contained all the pas-

sengers, eight of whom were killed

and seventeen wounded. The coroner's

jury rendered a verdict of "Accidental

RCT.SRV SNOW PLOW BL.\DE.

death in all the cases and a deodand

of £1,000 on the engine, tender and

carriages." This feature of "deodand"

belongs to the old common law of Eng-

land, which declared that wdienever any

personal chattel was the occasion of

death it should be forfeited to the king,^

not only that part wdiich immediately

gives the wounds but all things which

move with it are forfeited. Down to

1847, when parliament abolished the

practice, coroner's juries in England al-

ways assessed a deodand against the

locomotive involved in an accident,

which, of course, the company had to

pay as a fine. Deodand literally means

"to be given to God," and originally

Ihe fines were handed over to the king's

almoner for pious and charitable uses.

The currency of kindness is cash in

any country.
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Compound for the Mexican Nation'^.

Tlic National Railway of -Mexico DjC;

recently received a balanced compound

Pacific type locomotive from liic Bald-

win Locomotive Works. The principal

features of the designs are shown in

our illustration. The cylinders of this

engine are all in the same horizontal

plane; therefore, as all the pistons are

connected to the second pair of driv-

ing wheels, the inside m;iin rods have

been bifurcated in order to clear thr

leading a.xle. The front end of the

rod is provided with lips which bear

aKainst the body of the stub, thus re-

lieving the stub bolts of shear. The
wrist pin brass is . split and is pro-

vided with a wedge adjustment. The

of as tandem comiectod valve gear.

I'he crank a.xle is built up of seven

pieces. The crank cheeks are circular

and the central member in the built up
arrangement is of cast steel. The
frame centers are 44" apart, but be-

tween the main driving wheels this is

increased to 45J<;" in order to secure a

journal 10" long between the crank

cheek and the face of the wheel hub.

The Rushlon trailing truck with out-

side journ.ils is used on this engine.

In this truck the axle box is rigidly

held between the pedestals, and the

cast steel eciualizer, or spring seat, is

suspended directly on sping links. The
bearings for thtse spring links are

bolted to a supplemental frame, which

is secured to the main frame by means

front, as the firebox is 75^ ins. deep
at the front and 6iJ^ ins. at the back.

The crown sheet and roof sheet slope

upward to the front, and as the second

course is taper, the dome stands on the

highest part of the boiler and is thus

designed to secure dry steam for the

throttle.

The tender is made with a cylindrical

or Vandcribit tank, which is carried on
the usual structural steel frame and
arch b-ir trucks. The water capacity of

the tank is 7,500 gallons and the fuel

space holds 12 tons of coal. Some of

the principal dimensions are appended
for reference:

Boiler—Material, stcci, diameter, 70 ins.: thick-

ness of sheets 11/16 and }i ins.; fuel, soft

coal: staying, radial.

1!.\L-\N'CED CO.MPOUXD FOR THE MEXICAN X.\TIO-\.\L.

M. .T. Schneider, Supt. of Motive Power and Machy. lialdwin Loconiutixc Works, Builders.

back stub is fitted with the usual strap

and key.

The cylinders are i" and 28 by 28

ins., and with a boiler pressure of 220

lbs., and driving wheels of 67 ins. in

diameter, the calculated tractive efiprt

amounts to 35,720 lbs. With a weight

of 147,000 lbs. on the drivers the fac-

tor of adhesion is 4.11. Each pair of

cylinders is provided with one piston

valve, which is driven by the Stephen-

son link motion. The ecentrics are

placed on the third driving axle. The
valve rods are necessarih- long,

supported at two intermediate points

and are provided with knuckle joints.

The arrangement of valve gear

with eccentrics on one axle and driving

cranks on another is sometimes spoken

of cast steel brackets. The driving

wheel base of the engine is 12 ft., and

the total is a ft. 11 ins. W'ith tender

added, the entire wheel base becomes
62 ft. II ins. The engine itself weighs

227.340 lbs., the forward truck carries

45,300 lbs., and the rear truck 35,000

lbs. The weight of engine and tender

together is 370,000 lbs'

The boiler is of the wagon top type,

with the taper course forward of the

dome. The firebox is 1135^2 x 66;4 'ns.

and has a grate area of 52.1 sq. ft. The
heating surface is made up of 186 sq.

ft. in the firebox, 3,527 in the tubes,

giving a total of 3,713 sq. ft., and the

ratio of grate area to heating surface is

as I to 67.

The grate slopes down toward the

Firebox—Material, steel; thickness of sheets,

sides, ii in.; thickness of sheets, back, Ji

in.; thickness of sheets, crown, ^ in.;

thickness of sheets, tube, J-j in.

Water Space—Front. 4!^ ins.; sides, 4 ins.;

back, 4 ins.

Tubes—Wire gauge. No. 12; number 301; diam-

eter, 2K ins.; length, 20 ft. o ins.

Driving Wheels—Journals, main. 11 x 10 ins.;

journals, others. 9 x 12 ins.

Engine Truck Wheels—Diameter, front, 30 ins.:

journals 6 x 10 ins.; diameter, back, 4S

ins.; journals, 8 x 14 ins.

lender—Wheels, diameter, 33 ins.; journals.

SVi X 10 ins.; service, passenger.

Without a love for books the richest

man is poor; but endowed with this

treasure the poorest man is rich. He
has wealth which no person can de-

crease in any degree.
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Patent Office Department.

FEEU-WATER HEATER.

Mr. J. Fournia, Albany. N. Y„ has

designed and patented a means for

heating feed water to locomotive boiL

ers. No. 842.777. The device consists

of a box placed along each side and

across the rear end of the tank as

shown in the accompanying illustra-

tion. A coil of pipe placed in the bo.x

l;i<s>

FEED WATER HEATER.

extends throughout its entire extent, a

pipe connects the lower layer of the

coil with the bottom of the tank, and

means for connecting the upper layer

of the coil vk'ith the locomotive boiler,

and a steam conveying pipe connectins

the interior of the box to the engine

forward of the boiler and an adjust

able valve in the steam pipe.

TRUCK BOX.

A truck box furnished with an im-

proved lubricating device for car axle

journals has been patented by Mr. F. B.

Harrison and Mr. L. V. Williams, Toledo,

Ohio, No. 841,380. The contrivance em-

braces a combination with a journal

box, having recesses in its sides open

to the inside of the box and springs

within the recesses. An adjustable pan

is placed under the axle and the pan

is supported by springs resting on the

bottom of the box. The springs are

held in place by posts.

EXHAUST NOZZLE.

Mr. P. B. Houghton, Carpenter, S.

D., has patented a flexible exhaust

nozzle. No. 841,462. It comprises an

exhaust nozzle including an elbow liav-

;-.t opposite sides of the arm and they

are provided with longitudinal openings

and a tapered slide working in the

openings in engagement with the inlet

branch of the nozzle and the arm.

Mr. J. Renshaw, Point Marion, Pa.,

has secured a patent on a boiler. No.

841,571. The boiler has the additional

contrivance of a water-jacket head ar-

riMiged between a bridge wall and the

tube head with draft flues circumfer-

entially arranged between the tube

head and water jacket, and means to

permit of easy access being had to the

interior 6f the casing and shell. There

is also a head dividing the water cham-

ber from the smoke box and pipe con-

nections between the combustion cham-

ber and smoke box. The combination

gives a large increase in the heating

surface of the boiler.

LOCOMOTIVE TRUCK.

An improved locomotive truck has

been patented by Mr. W. Dalton,

."^chenectady, N. Y., and assigned to the

K.\HAL"ST NOZZLE.

ing its discharge end open and pro-

vided with a longitudinal slot intersect-

ing the open end, and a tillable nozzle

section working in the slot and pro-

vided with an arm extending across the

inlet branch of the nozzle. There arc

guide members upon the inlet branch

THROTTLK \-AI.\i:.

LOCOMOTIVE TRUCK.

.American Locomotive Company, No.

841,380. In addition to the main frame,

there is a truck frame connected with

the capacity of relative lateral move-

ment, and furnished with abutting fric-

tion faces connected to the main and

truck frames, and means for imparting

i'dditional frictional resistance to the

lateral movement of the main and truck

frames.

PISTON PACKING.

Mr. F. McCartliy, Pottstown. Pa., has

invented and patented a piston pack-

ing device. No. 842,230. It comprises

a combination with a gland having a

collar and a shaft extending there-

through, of a packing formed of a plu-

rality of segments adapted to be dis-

posed around the shaft in series, the

meeting ends of each series of seg-

ments being spaced apart and a keeper

adapted to surround the segments.

The device has the quality of auto-

matically contracting the segments

when worn.

THROTTLE VALVE.

.\ throttle valve has been patented

by Mr. M. F. Cox, Richmond, Va. No.

1~!42.448. As shown in the illustration,

the device is a

combination of a

supply pipe having

a concentric steam

chamber at one
end and an open

ended chamber ex-

tending thereinto,

and a double-end-

ed throttle valve

located within tlic

chamber and
adapted to be

moved longitudi-

nally of the end of

the pipe and the

inner wall of the

steam chamber,

thereby opening to

permit steam to

pass into the space formed between the

wall and the intermediately-reduced por-

tion of the valve.

TRACTION ENGINE.

A traction engine has been patented

by Mr. W. N. Springer, Peoria, 111.

No. 842,840. The engine is furnished

with a two-speed transmission gearing

niterposed between the motor and the

traction wheels. There are clutches for

connecting the gears, and shifting rods

for the clutches for connecting up eacli

set of gears, shifting bars, each adapted

to control one of the clutches, and

means associated with the bars for

moving them in the same direction to

cause the disengagement of one clutch

and the engagement of the other.

PISTON PACKING.

Mr. J. J. Redner, New York, N. Y.,

has patented a piston packing device.

No. 839,890. It consists of a piece of

resilient material in the general form of

REDNER PISTON PACKING.

an incomplete circle, the two ends

nearly meeting, having an ofifset por-

tion at the sides overlapping both ends

and admitting of independent move-

ment of either end, and a stop shoulder

or abutment carried at the side of the

offset portion, and retaining pins in one

of the members and slots in the other
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member for receiving the pins to iillow lacc, there is in this httlc narrow gauge It. The water carried is about 850 U.

of the independent movenient of the engine 170 sq. ft. packed away in llues S. gallons and the coal something over

rings but limiting the extent of tlicir and hre box. The great area if 5. 11 1,000 lbs.

movenient. '
s(|. ft. The amount of water carried is The steam and exhaust pipes in the

German Tank Engines.

The enginis shown in iiur h;ilf-toiu-

illustrations, I'"igs. I and 2 arc of a pair

of somewhat similar machines built by

the Hannoversche Maschinenbau-.'Xkticn-

Gescllschaft which being interpreted

nteans the Hanover Locomotive Building

Company
The narrow gauge locomotive is rep-

resented in I'ig. I. It is a tank engine-

of about 40 h. p. wliile Fig. 2 is a st.-md-

ard gauge tank engine of 100 h. p.

These engines, although small, ;ae s 1

built that they arc comparatively eas-

ily examined and are less complicated

than the larger engines for regular

road service.

The builders inform us that they

have supplied a number of these engines

for industrial railway service and other

purposes, and that the engines have

rendered excellent service even under

unfavorable conditions. The engines

themselves are neat and compact in de-

sign and show evidences of that careful

finish of parts whicli is characteristic

of continental shops.

The narrow gauge engine has cylin-

ders 7.27 ins. diameter by 11.97 ins.

stroke, and the driving wheels are a

FIG. 2. STANDARD GAUGE TANK LOCOMOTIVE.

something over 200 U. S. gallons. The narrow gauge engine are exposed and
coal carried is about 650 lbs. the throttle lever in both of them is

The standard gauge engine Fig. 2, outside the dome. The Stephenson
has cylinders 11.22 ins. by 17.32 ins.

with (hivin.g wheels about 35 ins. in

link motion is used on both engines

.ind it is outside and easy to get at.

The whistle shield on the one and the

popvalve muffler on the other are in-

teresting.

Use for the Camera.

It is said that one of the recent plans

adopted on some of the railways in Eng-
land is the application of photography
to the examination of bridges or tun-

nels which are thought to be giving

way. It is the photographer, and not
the engineer who makes this kind of

inspection, and h has occasionally been
found that what might escape the eye
of the engineer is not overlooked by
the eye of the camera, and another ad-

vantage of the photographic method is

that there is a graphic record of how
things were at the time the photograph
was taken.

FIG. NARROW GAUGE TANK ENGINE FOR INDU.-^TRIAL SER\'ICE.

little over 23'/! ins. The wheel base is

43.3 ins. and the pressure of steam is

about 175 lbs. The gauge of the road is

23.6 ins. when it comes to heating sur-

dianieter. The wheel base is 75^4 ins.

and the boiler pressure is close to 175

lbs. The grate area is 11.62 sq. ft., and

the total heating surface about .^88 sq.

His name was not Boss, but the in-

itial was the same. One day a fireman

"as seen about the engine house chalk-

ing B. L. F. upon tanks and other

prominent places. The foreman having
noted what the man was doing jumped
upon him hotly, saj-ing, "it is all right

for you to belong to the Brotherhood
of Locomotive Firemen, but we don't

want it chalked all over the place." You
are mistaken, replied the fireman.

These letters do not stand for Brother-

hood of Locomotive Firemen but for

Bosse's Latest Failure.
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Wa'er Glass Guard.

The Missouri Pacific have sinuc ol llieir

engines supplied with a water gauge glass

guard of the style shown in our illustra-

tion. It is a brass casting or frame made
on three sides and rests on the lower

mounting. It is held in place by two

long pins which pass through holes in

the flanges of the mounting and in the

guard itself. These pins have heads on

them which prevent them from dropping

through, but otherwise the pins are loose

and can be dropped in or taken out In

hand. The guard has three faces filled

with glass Vio of an inch thick and i V1.1

ins. wide. The guard has two horizontal

projections for carrying the gauge lamp
In case anything goes wrong, with the

water glass itself the frame with its

panels of glass prevent the broken bits

being thrown about the cab, and even if

one or inore of the glass panels of tlio

guard become cracked, the fact that they

are there prevents steam and hot water

from getting in their work on the occu-

pants of the cab. When everything is all

right, the three glass panels of the guard

allows the water level to be seen from the

front and sides. Some roads use a wire

netting bent into the form of a cylinder

and placed round the gauge glass, but the

wire, though it keeps broken fragments

from flying out when a gauge glass

breaks does not show the water level as

clearly as glass. The Missouri Pacific

guard has the additional advantage of

causing water and steam to blow upward
and dow'nward only, and the transparent

panels can be taken out and cleaned. Any-
way, they are thick enough to stand a fair

amount of rough usage. A gauge glass

guard which does not in any way obscure

the water level and prevents the painful

result of an accident is a serviceable

affair.

I

Civilizing Influence of Roads.

The history of roads is a history of

civilization. Good roads are unmistak-

ably a sure index of the various grades

of civilization.

Lord Macauley declares that of all in-

ventions, the alphabet and printing press

alone excepted, those inventions which

abridge distance have done most for the

civilization of our species, and this applies

to good roads, even in a greater degree

than to the railroad and steamboat.

Every improvement of the means of lo-

comotion benefits mankind morally and

intellectually as well as materially. "The
road," says Bushnell, "is that physical

sign or symbol by which you will best

understand any age of people. If they

have no roads they are savages, for the

road is the creation of man and a type

of civilized society. As roads are the

symbols of progress, when we trace back

the history of the race to the dawn of

civilization, w-e find that the first spon-

sors of art and science, commerce and

manufacture, education and government,

were the builders and supporters of pub-

lic highways."

The two most ancient civilizations situ-

ated in the valley of the Nile and the

Euphrates were connected by a commer-
cial and military highway leading from

Babylon to Memphis, along which passed

the armies of the great chieftains and

military kings of ancient days, and over

which were carried the gems, the gold,

the spices, the ivories, the textile fabrics

and all the curious and unrivalled pro-

ductions of the luxurious Orient. On the

line of this roadway arose Nineveh, Pal-

myra, Damascus. Tyre, Antioch and other

great commercial cities.

uUI
/^

ITr

W.ATER GLASS GU.\RP OX THE MO. P.\C.

On the southern shores of the Medi-
terranean the Carthaginians built up and
consolidated an empire so prominent in

military and naval achievements and in

the arts and industries of civilized life

that for four hundred years it was able

to hold its own against the preponder-

ance of Greece and Rome. These Car-

thaginians were systematic and scientific

road makers, from whom the Romans
learned the art of road building. The
Romans were apt scholars and possessed

a wonderful capacity not only to utilize

prior inventions, but also to develof)

them. They were beyond question the

most successful and masterful road build-

ers in the ancient world, and the perfec-

tion of their highways was one of the

most potent causes of their superiority

in progress and civilization. When their

territory reached from the remote east

to the farthest west and a hundred mil-

lions of people acknowledged their mili-

tary and political supremacy, their capita!

city was in the center of such a network

of highways that it was then a common
saying: "All roads lead to Rome."

From the forum at Rome a broad and

magnificent highway ran out toward every

province of the empire. It was terraced

up with sand, gravel and cement and cov-

;red with stones and'granite and followed

in a direct line without regard to the con-

figuration of the country, passing over or

under mountains and across streams and
lakes on arches of solid masonry.

The military roads were generally six-

teen feet wide and sometimes they were
double, with an elevated center. Stirrups

were not then invented, and mounting
stones or blocks were necessary accom-

modations; hence the lines or roads were
studded with mounting blocks and also

with milestones. Some of these roads

could be traveled to the north and east-

ward for two thousand mdes, and they

were kept in such good repair that a trav-

eler thereon by using relays of horses

which were kept on the road could easily

make a hundred miles a day on horseback.

Far as the eye could see stretched those

symbols of her all-conquering and aii-

attaining influence, which made the most
distant provinces a part of her dominions
and connected them with her imperial

capital by imperial highways.

Gasolene Locomotive.

.•\ narrow gauge gasolene locomotive is

performing good work on an industrial

railway in the North of England. The
motor is horizontal and is capable of de-

veloping 20 brake horse power at 600 revo-

lutions. It has the general appearance of

a locomotive, but the casing of the whole
resembles the outside of a Belpaire fire-

box.

The driving wheels are four in num-
ber and are 18. inches diameter and
driven from the motor by chain gear.

The engine is fitted with a heavy fly wheel
which is required for the heavy pulls of

rail traction. Two speeds forward and
two speeds reverse are provided. The
speeds are intended for three and eight

miles an hour, but like all motor cars

their tendency is to exceed the specified

speed. The novel little engine looks like

a miniature steam locomotive with a radia-

tor in front of the smoke box.

Railroad Hash.

The passenger train which went east

yesterday morning looked like a dog's

breakfast. There were a few Pullmans,

a diner or two, then some coaches, bag-

gage, mail cars, then more coaches, diners,

mail, and baggage cars mixed up for half

a mile, more or less, and an engine on

each end of the string. It was the ac-

cunuilation of railroad hash that had run

west during the past twenty- four hours

going to The Dalles to get out of the way
of other trains coming.

—

Hood River

(Oregon) Neivs-Letter.

Activity is the best amen to any

prayer.
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General Correspondence.
Early History of the Lehigh.

Editor:

I read witli interest tlu' exccr])! Iruin

"Development of the Locomotive" in

your January issue of the most interest-

ing railway paper published. I particu-

larly noticed two things, the lirst was

the omission of "Hazleton" from the

list of shops, and later in the article

you spoke of the ".Audenricd, later the

John Campbell, having a valve motion

like Clark's." Please correct these

|)oints. I am glad that I am able to

Kive you the correct version, as well as

a complete history of what is now one

of the important divisions of the Le-

higli Valley, organized and chartered a»

tlie Hazleton Railroad.

My informant was the late Ario Par-

dee, Sr., \\ ho organized the company,

later leased it and then sold it to the

Lehigh Valley. Another authority is a

book written by the son of one of the

members of the firm of Eastwick &
Harrison, one copy of which is in the

library of Swarthmore College. A
third was the late David Clark, as well

as various engineers of the road be-

fore the merger.

The Hazleton Co. was chartered in

1836, built in 1837 and the shops were
erected in 1839-40, and the first engine

was built there in 1840. It was named
the "Lehigh." The company had pur-

chased a locomotive from M. W. Bald-

win previously. This was named the

"Hazleton," a single pair of drivers anJ

in all respects a Baldwin of that date,

except in one important feature, she

was a hard coal burner. Mr. Pardee

told me that the Hazleton road was
the only road that never had a wood
burner in service. There was no spec-

ial arrangement of the boiler. The Le-

high was built on the same plan as the

"Hercules" of the Beaver Meadow
Railroad, which was the first locomo-
tive to have an equalizer beam. A
model of the Hercules was part of the

B. & O. exhibit at Chicago in 1892 and
Mr. Pardee was the first to see the

good points of tliis device (see Harri-

son's book).

Mr. Alexander McCausland was the

first master mechanic of the Hazleton

Railroad until 1840, then a Mr. Merkel,

and from 1841 until 1855 Thos. Evans
held the position. On September 2,

1855. David Clark was called to the

Hazleton Railroad. Mr. Clark found

the road equipped with Eastwick and

Harrison's four drivers, Hercules tj'pe

Baldwin single pair, E. L. Miller type

and several si-x and eight driver Bald-

wins with the well known Baldwin

truck .irrangemcnt, also several engines

uf the road's own build.

Mr. Clark at once caused predictions

of dire disaster by building an engine,

the "Superior," with six drivers rigidly

fixed and no truck. Every mechanic

and engineer held that the Superior

would never pass a curve. She did,

however. The Superior was a six-

wheeler, about 14 or 15 x 22 ins., 44-in.

drivers, boiler about 42-in., with swal-

low tail fire box similar to Winans,

but with fire door at the rear. She

burned anthracite coal and was

scrapped in 1885 or 6. The "Oswego,"

built about the same time, was in ser-

vice in 1895 at Easton.

Mr. Clark used the same arrange-

ment of rods as Baldwin, that is, main

rod to rear driver and all wliccN

1882 by David Clark and Thos. C)

Blatch (now general manager Hazleton

Iron Works Co.), and was first applied

to the \V. C. Aldcrson No. 400. This

engine was built to run on the Eastoii

and Amboy Division, L. V. K. R., and

did make several trips in competition

with the famous No. 171, C. R. R. of N.

J., and the engine made as good time

as was expected of her. The Alderson

was withdrawn from this run because

the Easton shops tried to improve (?)

the design and she finished her career

climbing the mountains of Pennsyl-

vania. Clark's valve motion was ap-

plied to the Wm. Brockie, No. 440

(same as the Campbell, see August

issue, 1906), and the "Jupiter," No. 120,

a ten-wheeler.

Clark built the first Woottcn for the

LOS ANGELES LIMITED, A. T. & S. F. THESE ENGINES BURN FL"EL OIL.

coupled. Encouraged by the success

of the Superior, he built engines with

eight drivers, rigid base, and in 1867

built engines with 20 x 26-in. cylinders,

something rather strenuous in those

days.

The Hazleton road was merged with

the Lehigh Valley on June 2. 1868, and

Mr. Clark then leased the shops until

1871 or 1872, when the Lehigh again

took the shops with Mr. Clark as

master mechanic until his retirement

in i8ci2.

The device on the .Audenried. No.

471 (changed to John Campbell be-

cause Mr. Campbell had renamed the

"Delano." No. 66, the "David Clark")

was not only like Clark's, but was

Clark's. This device was patented in

Lehigh Valley, the Jno. R. Fanshawe,

No. 357, which for some reason was re-

built with firebox on top of frames.

This engine for years pulled the fast

passenger trains over the Wyoming
Division and was one of the main rea-

sons why the Duplex. No. 444. was built

—that is "Wilkes-Barre" tried to get

something to beat "Hazleton." The
Fanshawe was the first of the "Camp-
bell" type; many others were after-

ward built.

.At the time of Mr. Clark's retire-

ment the Lehigh had 659 engines in ser-

vice. Of this number 450 were built

at their own shops (six in number"!,

ind of these 130 were Clark's. T'nr

eight-wheelers were pulling the fastest

passenger trains: the ten-wheelers the



io8 RAILWAY AND LOCOMOTIVE ENGINEERING March, 1907.

fast freights on all divisions, so that

you omitted a shop that built 30 per

cent, of their engines, while 16 per

cent, was the expected quota.

I have some extended information

regarding the engines of the Lehigh

up to 1892 and will be pleased to fur-

nish you any points you may request

should you desire me to do so.

A. S. Littleton.

Cleveland. Ohio.

Slipping of Drivers.

Editor:

In the December number of R.mlway
AND Locomotive Engineering, Mr. W.
M. De Witt and "Technology" call

me to account for certain statements

that I made in the October number of

your magazine. Before going further,

I wish to state that I understood from

the article written by "Technology"

that an increase in the diameter of

drivers was a practical remedy for

driver slip.

I understand perfectly well that the

force applied at the crank pin must be

greater, in order to produce either ro-

tation or slipping, when the diameter

of the driver is increased. It certainly

is more difficult to slip a driver, with

the same crank length and cylinder

power, after its diameter has been in-

creased; but this matter has nothing to

do with the practical solution of the

problem. As far as literal accuracy is

concerned, I have to agree with

"Technology." The large driver does

resist slipping, and also resists rotation,

in a greater degree, than the small

driver, it being assumed, of course, that

all other conditions remain unchanged.

I frankly acknowledge that the slip-

ping can be eliminated by increasing

the throttle, and in either case the

tractive power of the locomotive suf-

fers reduction.

I am much pleased that the treat-

ment of the subject has produced so

much discussion, for undoubtedly many
engineers who are annoyed by the

evil of driving wheel slip, thought as

I did, that the statement, "that large

drivers have a greater resistance to

slipping than small drivers" afforded a

solution of the problem. The state-

ment made by "Technology," while it

is perfectly accurate, is devoid of in-

terest in a practical way, as it is the ob-

ject of both the locomotive designer

and engineer to eliminate this evil with-

out reducing the tractive power of the

locomotive, and any method of reduc-

ing driver slip that has as an accom-
paniment decreased tractive eflfort can

never appeal ' to the judgment of the

engineer who is stalled on a heavy
grade and has just discovered that his

sand box is empty.

T. H. Reardon.

Xorth .hlaius, .l/ii,<.f.

Iron Wedge and Table Lock.

Editor:

I am sending you a couple of

sketches of a couple of shop kinks

which may be interesting to readers of

Raihvay ' and Locomotive Engineer-

ing. The first represents an iron wedge

to use in blocking engines, etc., see

Fig. I. In order to fully appreciate the

use of an iron wedge it is necessary for

one to thoroughly familiarize one's self

with its advantages by using it. In

blocking up an engine or putting in a

spring where the time is limited, it is

a time saver. The use of wedges in

this capacity is a subject that all en-

gineers ought to be familiar with, but

• MV^
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l-TG. 1. IRON WEDGE FOR BLOCKING UP
DRIVING WHEEL.

cases come up almost every day where

had the engine-man been thoroughly

familiar with the use of the wedge a

complete engine failure would have

been avoided.

The next sketch. Fig. 2, is of a lock

that can be used on a drop pit or on a

turn-table. It is used on the turn-table

tc hold the table in place in moving

the engine off or on the table, to pre-

vent the table from shifting and allow-

ing the engine to get on the ground.

Sometimes with a low pilot in placing

an engine on the table the table will be

knocked to one side, but when fastened

FIG. 2. TURN T.\BLE OR DROP PIT LOCK.

by sucli a lock, an occurrence of this

kind is avoided. When used on a drop

pit or any pit where it would be neces-

sary to take up the rail it is very

handy.

John F. LnNO.

Beaumont, Kan.

Why Engines Slip.

Editor:

I have read many different theories

as to the cause of engines slipping

when the engine is at bottom forward

eighth (that is the leading pin). Some
writers have placed the cause to the

counter balances lifting the weight off

of the rails at this point of stroke. I

cannot agree with this idea at all, as

the slipping occurs when engine is run-

ning at slow speed and counterbalances

have no tendency to lift the weight

from the rail at this speed; if we note

closely the angular positions of the

rods on either side of the engine it

can plainly be seen that with the lead-

ing pin on the bottom forward eighth

and the following pin on the top for-

ward eighth, there is more weight on

the main drivers at this point than at

any other point of the stroke—^that is,

when the engine is working steam in

forward motion, as the leading pin is

pushed downward and the following pin

is pulled downward by the angle of the

rods, thus transmitting weight from the

front of the engine to the main drivers.

Following is my theory of the en-

gine slipping as above mentioned.

When the leading pin is at bottom

forward eighth, the forward port is

full open (that is, with bar in full gear

forward) and the piston has got prac-

tically boiler pressure against it, while

tlie other pin is on the top forward

tiglith and the port just in the act of

closing, but the back end of the cylin-

der practically with boiler pressure

against the piston. When the engine

IS in this position I consider that it

has more power than at any other

point of the entire revolution for the

following reason: that crossheads are

traveling faster on either side than the

pins are, on account of the angular mo-
tion of the main rods, aj it is known
that the crosshead travels farther over

the guide from the forward center to

the bottom quarter and from the top

quarter to the forward center, thus

giving the engines more advantage

over the pins at the above named points

than at any other point of the revo-

lution.

When the engine is working at full

capacity and the adhesion to the rail

cannot withstand any greater resist-

ance, the results are that when the en-

gine gets in the above position the ad-

hesion can stand no further resistance

against slipping; the results are that the

engine will start to slip, and just as

soon as the engine slips far enough to

let the following pin come close enough

to the center to exhaust, that side of

the engine has ceased to assist the lead-

ing pin, and the leading pin not being

able to continue, the slipping wheel

again will catch the rail and hold until

the next revolution, when it will again

repeat the slip as above stated, wliich

consists of about ten or twelve inches

on the tire. I have noticed engines

slipping as above mentioned, that is,

when working engine slow with long

cut-off. I would like to hear from some
of the readers of Locomotive Engineeb-

iNG in regard to this subject. T am open

to conviction. W, D. Rin-ehart.

Biunsii.nfk, Md.
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Position of Headlights.

I.Uitor;

On page 59 of the February number
of Railway and Locomotive Engineer-

ing there is a letter to the Editor

siKncd "Reader," regarding the lower-

ing of hcadliRhls on large locomotives.

The writer states that he understands

"the L. S. & M. Ry. have tried and
jibandoned the scheme on their large

engines." By the L. S. & M. Ry. I

suppose tile Lake Shore & Michigan
Southern R.iilway is meant, as I do
rot, at present, recall another road
bearing those initials. If so, your cor-

respondent has been misinformed as

that company lias not discontinued the

practice of lowering the headlights on
its engines, and has no intention of so

doing.

In the experience of the Lake Shore
road there has been only one possible

objection to having the headlight so

located. The transparent number, in

the side of the headlight, is not visible

from a point beside the track when the

front end of the locomotive has passed

a very short dist.tnce beyond that point,

on account of its being hidden by the

smoke bo.\.

Owing to the increasing height of the

Lake Shore engines, it became neces-

sary to cut down everything above the

top line of the boiler in order to

keep within the clearance limits. This

necessitated the lowering of the head-

light, and it was placed at about tlie

centre of the smoke box door, tliat

being the location at which it was
thought it would accomplish the best

results. A better light is thrown just

where it is needed the most, and the

lamp is easily reached and taken care

of. If an engine, such as those in com-
mon use ten or twelve years ago, with

the headlight mounted on top of the

smoke box, were placed along side of

one of the Targe modern locomotives

having the headlight at the centre of

the smoke box door, the two headlights

would be seen to be on about the same
level, that on the smaller engine being

I
ossibly a trifle lower than the other;

so that lowering them on the large en-

gines is merely bringing them down to

where we have :\lways been accustomed

to have them.

A headlight placed on top of the

smoke box, close to a short stack, is

the source of considerable annoyance,
the wind, comb'ned with the sharp ex-

haust from the stack, frequently ex-

tinguishing the light. The lowering of

the headlight has largely disposed of

this difficulty. The headlight bracket,

on the L.^ke Shore engines, is bolted to

the smoke box door, .ind when the

door is opened the headlight simply
swings with it. causing no incon-

venience whatever. C. D. Wright.
Fast Cleveland. 0.

First Scottish 4-4-2.

Editor;

By same post, 1 am sending you ;i

pliolograpli of one of the fourteen ex-

press locomotives delivered to the

North British Railway by the North
British Locomotive Co., and built by
them at their Hydepark works, Glas-

gow. These engines, which are the first

passenger locomotives designed by Mr.
Reid, the present superintendent, arc

noteworthy as being the first "Atlan-

tics" built for a Scottish railway, and
with the exception of a few small

shunting "pugs," the first outside cylin-

der engines built for the North British

Railway for over 40 years.

As will be seen by the photograpli,

they approach very closely to the maxi-
mum permitted by the British loading

gauge, and perform the express pas-

senger services on the Main Line, for

which they are designed, with ease and
economy.
The principal dimensions are: Cylin-

Heroism of the Engineer.

I'.ditor :

In the February issue of Railway and
Locomotive Engineer there appears an ar-

ticle by Mr. Westerfield, in which he con
tends that the daily and technical press

of the country are inclined to disparage

ihc achievements of the Locomotive Engi-
neer.

It would appear to a disinterested ob-
-server that the daily press is inclined to

enlarge upon the engineer's accomplish-

ments oftener than it is to criticise his

actions.

We frequently note in the accounts of a

head-on collision or accident due to zn
open draw bridge, how the engineer brave-

ly stuck to his post and went down with
his train, a dead hero, when anyone fa-

miliar with the modern locomotive knows
that after having applied the brake, closed

the throttle, and opened tl:e sanders, the

engineer is powerless.

Engineers have been known to reverse

their engines and attempt to start the

NORTH BRITISH 4-4-2 WITH BELP.MRE BOILER.

ders (simple) 20" x 28"; driving wheels,

6' 9"; bogie wheels, 3' 6"; trailing wheels,

4' 3"; boiler, steel, with inner firebox

of copper. It contains 257 tubes, 2 ins.

diameter, steel. The heating surface

is: Tubes, 2,071.4; firebox, 184.8; total,

2,256.2. Pressure, 200 lbs. per sq. inch.

Weight on bogie, 15 tons 18 cwt.; on

coupled wheels. 40 tons ; trailing, 18

tons 10 cwt.; total, 74 tons 8 cwt. (all

2,240 lbs. per ton). Tender carries 7

tons of coal and 4,240 Imperial gallons

of water. The piston valves are of the

Smith pattern, with collapsible seg-

mental rings. The engines are equipped

with the Westinghouse brake, and
vacuum ejectors, so that trains fitted

with either brake can be worked.

S. A. Forbes.

Ish. Pcrlh. Scotland.

He who sedulousl}- attends, point-

edly asks, calmly speaks and coolly an-

swers, and ceases when he has no more
to say. is in possession of some of the

best requisites of man.—Lavater.

wheels revolving backwards wih driver

brake applied, but it is not necessary to

go into the- details of a comparison of
static with kinetic friction to prove that a
braked revolving wheel has more retard-

ing energy han a locked or sliding wheel.

I has been demonstrated time and again
that even a poor driver brake is more
efficient than a sliding wheel.

Therefore, if the man at the throttle

has done all in his power to stop the

train, which requires but three or four

seconds time, he is at liberty to leave the

engine, and if he deliberately stays at his

"post" and crashes into another train or

through a bridge, he does nothing more
or less than commit suicide.

Tliere are. of course, some exceptions

such as on a runaway freight train, where
a man may sacrifice his life in an attempt

to save the company's propert}-, but a

great many people are of the opinion that

"discretion is the better part of valor,"

and that a live coward is worth more to

the community than a dead hero : the live

coward can at least continue to support



RAILWAY AND LOCOMOTIVE ENGINEERING March, 1907.

his family. A great iiuiuber of the trav-

eling public are also of the opinion that if

some engineers paid more attention tu

train orders, red and green signals, and

less to the heroic part of their occupation,

there would be a greater element of safety

in modern railway travel and a reduction

in the number of accidents.

G. W. KlEHM,

li'asliiii^loii, D. C.

Air Bell Ringer.

Editor:

I enclose rough sketch of .Simple X
Bellringer and the description of same:

I have made the explanation as short as

I consistently can. Any one can make

this ringer as there is no patent on it.

1 figured it out myself, and don't know

of any like it.

Air enters at Q, passes by valve V,

and pushes rubber washer e.xhaust

valve R against piston P, moving same

upward. Meanwhile admission valve V
closes and air is used expansively un-

til exhaust valve strikes the nuts

marked E, the piston traveling onward

opens the exhaust port to hollow pis-

ton rod and the pressure is discharged

through hollow rod, ports X and

through ports G in the body.

On down stroke piston strikes the

exhaust valve and carries it down. It

strikes the nuts O and opens admission

valve and the operation is repeated.

By removing cap-nut B, admission

and exhaust valves may be taken out

and adjusted to suit the vifeight of bell

to be operated. The spring is used to

assist valve V in closing.

Any suitable device may be attached

to piston rod to operate the bell.

The name Simple X is given it be-

cause it is easily taken care of.

It is extremely simple and easy to

regulate and I am sure any one using

it will find it cheap as it uses less air

than any ringer now in use that I know
of. 1 hope you will find room for draw-

ing and description in your March
number, that it may benefit any of your

readers who desire to use it. Thanking
you for past kindness with good
wishes, I am.

Jno VV. Gr.wbill,

Bridgeport, Ohio.

Adjusting Stephenson Valve Gear.

BV JAMES KENNEDY.

Among the subjects of perennial in-

terest to railway men, valve-setting oc-

cupies a conspicuous place. The im-

portance of correctly adjusting and main-

taining the position of the valves can-

not be overestimated. Like the valves

in the hearts of animals their perfect

operation is the very life of the moving
force of the machine. Tlic work of ad-

justing the mechanism has been absurdly

overestimated, and the idea assumed by

many that the operation is a difficult one

is a gross error. Like other alleged

mysteries that owe their importance to

the lack of opportunity of witnessing

their true inwardness, familiarity soon

begets a spirit of common regard. There

is just the same degree of accuracy nec-

essary in adjusting the attachments of

the throttle valve. Both are a simple

matter of careful experimeiU and exact

measurement. In adjusting the ordinary

sliding valve it may be said at the out-

set that there are degrees of proficiency

required frotri the designing of the parts

of the gearing to the simple matter of

squaring the eccentric rods in a brief

roundhouse examination. The working
machinist is very safe to assume that the

designer's part is correct and he can

safely proceed with the adjustment of

tlie valve gear, wliich is generally among
tlie last operations in the building or re-

pairing of a locomotive.

.SIMl-LE X BELL RINGER.

Assuming that the four eccentrics are

loose upon the driving axle of an or-

dinary 8-wheel locomotive, the best plan

is to move the engine until one of the

crank pins on the axle to which the

eccentrics are attached is on the forward

centre, that is the point nearest to the

cylinder. We will assume this is on the

right side. If the eccentric which is de-

signed to move the engine in a forward

direction is intended to be next the frame,

the eccentric may be promptly put in

place somewhere about 85 degrees above

the line of the crank pin, the exact po-

sition need not be ascertained at this

time, the eccentric being temporarily held

in place by one or more set screws. The
eccentric intended for the backward mo-

tion is placed a similar distance below

the crank pin or centre line of the axle.

The eccentrics on the other side of the

engine can be similarly attached tem-

porarily in their places. Assuming that

the links have been already attached to

the rockers and the link hangers adjusted

to the arms of the lifting shaft, the for-

ward eccentric rod should then be ad-

justed to the top of the link and the

back eccentric rod to the bottom of the

link. We are now ready to begin the

operation of correctly adjusting the en-

tire gearing, and it may be stated that

inasmuch as the preparatory markings ot

centers and openings are of prime im-

portance, it is proper that the locomotive

should be levelled. It does not follow

that because the engine is new or newly

repaired it is c.xactly level. The tendency

is to drop slightly in front, which is gen-

erally rectified when the water is placed

in the boiler. When the engine is level

the rocker should be placed exactly

plumb. This can readily be done by mov-

ing the reverse lever while a fine line

is hung over the rocker e:id with two

small weights attached and the lever

stopped at the exact point where the two

lines are equidistant from the center of

the rocker. The valve rod should then

be adjusted so that the valve is exactly

in the middle of the valve seat. A neglect

of this important point will cause vari-

ations in the valve travel that can never

be entirely overcome. At this time it

should be noted whether the valve yoke

is properly adjusted to suit the thickness

of the valve, as in the case of an engine

being frequently repaired the valves and

valve faces wear rapidly and a liner may
be necessary under tlie valve yoke to pre-

vent undue strain upon the valve rod

packing as well -« • tendency to tilt the

valve.

Before finally attaching the valve rod

to the rocker, the best methjd of marking

the exact position of the valve openings

is by a tram reaching from the guide

yoke or other fixed part of the engine to

a suitable position on the valve rod.

Both ends of the tram are sharpened, one

end to adjust itself to a center punch

mark on the guide yoke, and the other

end. which is bent so as to scratch a mark

readily on the valve rod. Tlie points

marked are necessarily where the valve is

beginning to open at the front and back

steam ports. The marks on the valve rod

should be marked lightly with a fine

center punch. The steam chest lid can

then be put on the steam chest and any

danger of material or articles falling into

the steam chest can be entirely avoided.

The next operation should be the ascer-

taining of the exact dead centers or po-

sitions when the crosshead and piston are

standing still at each end of the piston

stroke. This point should be located

very carefully. If the rim of the main

driving wheel is near the guide yoke the

same tram may suit to locate the center,

but generally a longer tram is necessary

with both ends bent. The engine may
then be moved to a point where the cross-

head i.i about half an inch from the back
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or forward end of the stroke. A fine

cc-iiter punch mark may be made on the

crosshead and guide yoke or guide block

as the case may be, and a pair of com-

passes carefully adjusted to the two

points. Accompanying this adjustment,

ihe tram should he extended from the

yuidc yoke or other point to the rim of

the wheel and an arc drawn by the sharp

ond of the tram. The engine should

then be niovcil over the center until tht

crosshead returns to the exact point where

the Compasses touch the center marks on

the crosshead and guide yoke or block.

FIG. I. FIRST MARKING.

Another arc or line should be drawn on

the wheel rim and a point between those

two arc lines is the dead center. It will

be noted by those who have time to try

the experiment that it is difficult to ob-

tain this center mark in a positively cor-

rect position. A repetition of the e.xperi-

ment with the crosshead at a greater or

less distance from the end of the stroke

will show a slight variation. This arises

from the fact that while the crosshead is

moving very slowly near this point the

rim of the wheel is moving rapidly, and

it may be added that the valve is also

moving rapidly at this time. Hence the

utmost care should be taken in ascer-

taining the dead centers. It is often no-

ted that in looking over the valves, it

may be only a few days after the engine

has been running, that the exact center,

as newly discovered, may show a con-

siderable variation in the rim of the

wheel. This arises from the lost motion

already caused by the incidental wear of

the engine bearings, so that old markings

on wheel rims instead of being of any

value are often misleading. Variations in

the dead center marks will also show in

marking while the engine is moving for-

ward as compared with markings tliat are

made while the engine is running hack-

ward.

It is seldom that the wheel rim vari-

ations in marking are heeded, but they

are of real value if a serious effort is

maintained to keep the valves in correct

positions.

Having the valve rods marked and the

dead center points located, we now pro-

ceed to ascertain the position of the

valves. As one at a time is good work,

at least for a beginner, we may as well

proceed with the right forward. Place

the reverse lever in the extreme forward

notch and move the engine forward until

the tram touches the dead center point.

Tlien proceed to make a mark on the

valve rod. If you are on the forward

center observe if the mark made on the

valve rod is near the forward opening

mark. Keep in your mind's eye the lo-

cation of the end of the piston stroke

and steam jjorl you arc working on.

Move the engine ahead till you reach

the other end of the stroke where it is

assumed marks have been made on the

wheel rim in the .same manner as before.

With the tram at the center try the tram

on the valve rod and make another

scratch It is not to be expected that

the scratches will be equidistant from the

marks showing the valve openings. We
will suppose that Fig. i, is about the lo-

cation of the scratchings and opening

marks.

It will be seen at a glance that the valve

opening at the front end of the stroke is

aliout three-eighths of an inch, while at

ihc hack end there is about one-eighth of

,in inch of lap, or in other words there

is no opening at the back end of the

stroke until the valve rod has moved at

least one-eighth forward. It will readily

be seen that no matter which end of the

stroke we are at the valve rod must be

moved about a quarter of an inch ahead

in order lo equalize the opening at both

ends of the stroke. Assuming that both

ends of the rocker are of equal lengtli,

the right forward eccentric rod must be

shortened a quarter of an inch. It is not

I'IG. ECCENTRIC ROD ADJUSTED.

necessary at this time to make the al-

teration perfectly exact, but we shall sup-

pose that the rod is moved and that the

opening on each end is about a quarter

of an inch, .\nother trial of the tram at

both ends should show something re-

sembling Fig. 2.

We will assume that the amount of

opening desired at the end of the stroke

is one-eighth of an inch. It will be seen

that presuming we are at the front end

opening the valve rod must be moved
ahead one-eighth, but it must be .evident

that while moving the eccentric rod would

accommodate us at this end of the valve

stroke, it would have the effect of in-

creasing the opening at the other end, as

was seen in the previous experiment, it

is. therefore, necessary when the eccentric

rod has been evenly adjusted that the ec-

centric itself should be moved in order to

increase or diminish the amount of open-

ing at both ends of the valve stroke. In

the present instance the eccentric must be

moved further away from the crank and

approach more nearly to right angles or

90 degrees from the crank. While the

eccentric is being moved, the valve rod

should be carefully watched and the ec-

centric secured at the desired point,

which after experimentally moving the

engine atui marking the dead centers wMl

show something like Fig. 3.

Turning our attention to the backward
movement of the engine, it is necessary

to place the reversing lever in. the notch

furthest back and proceed with our ex-

periments as before. Very likely the dis-

crepancies will be greater than what is

shown in Fig. I, but the same methods

will bring the desired results, and it will

be noted that after having made the nec-

essary changes on the backward eccentric

rod and eccentric, the effect of the

changes, in addition to bringing the open-

ings of the valve to the desired amount.

will have had the added effect of slightly

changing the amount of openings on the

forward motion. This is easily explained

by the fact that in changing the position

of the eccentric or the length of the ec-

centric rod the position of the link is

slightly changed, thereby affecting the

exact distribution of the motion in a

ratio to the amount of change made.

There are other disturbing causes that

must not be overlooked. The length of

the reach rod is an important factor, and

while the experiments are going on in

regard to adjusting the eccentrics and

rods, it is well to observe the amount

of clearance that the link block has at

each end of the link. It is safe to allow

at least a quarter of an inch more clear-

ance at the top of the link than at the

bottom. In links where the amount of

clearance is limited it is perfectly safe

that the link block may approach within

one-eighth of an inch when the link block

is at the bottom of the link, as the

tendency of the link is always to drop

lower down as the joints begin to wear

and as the heat expands the length of the

reach rod without materially expanding

the length of the frames.

.\nother important consideration is the

fact that while the valves may be care-

fully adjusted to open correctly at the ex-

treme length of the travel of the valve.

it does not follow that when the lever

is hooked up nearer the center of the

quadrant that the openings retain their

exact ratio to each other. The tendency

FIG. ECCENTRIC ADJUSTED.

is in addition to increasing the amount

of opening or lead as it is called, to create

variations in the amount of opening at

each end of the valve stroke. In engines

that are used with short valve travel, as

in light running engines, it is often neces-

sary to sacrifice the exact adjustment at

the extreme end of the stroke in order

that the valve openings may be squared at

the point where the engine is called upon

to perform most of its work. It need
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hardly be stateii that the same remarks

in detail apply to the left side of the en-

gine, and that in common practice both

sides are being adjusted while the en-

gine is being moved or while the wheels

are being revolved.

It has already been noted that an ex-

amination of the exact position of the

valves after the engine has been running

a short time will show more or less vari-

ation corresponding in a great degree to

the quality of the general workmanship

exhibited in the construction or repair of

the engine. Repeated examinations and

readjustments are invariably necessary.

The number and variety of joints through

which the motion has to come before

reaching the slide valve, renders the re-

tention of the exact position of the valve

for any length of time a physical im-

possibility.

Steel Gondola Dump Car.

Our illustration shows what is prob-

ably the first all steel car to be made in

Canada. It is composed of structural

steel shapes and plates and has been

built for the Canadian Pacific Railway

this gives a box with contents about

1.532 cubic feet. The distance between

the truck centres is 25 ft. 8 ins. The
wheel base of the truck is 5 ft. 6 ins.

There are twelve doors in the floor and

these can be operated three at a time.

The doors are 54 ins. wide by about 72

ins. long, all except the doors at each

corner of the car, which are made some-

what shorter, so that the narrow plat-

form over the end sills with which these

cars are provided may be included in

the length of 38 ft. 3V2 ins. over end

sUIs.

The dump mechanism is ingenious. A
shaft passing along the outside of the

box ffirder centre sill has fastened to it a

I air of cranks for each door and from
the cranks a connecting rod is fastened

to the end of a .seclion of 2'/2 in. pipe,

which is pushed up or down inside a

pair of hangers, which make the pipe

move as if on an inclined plane. When
the doors are shut they rest on the pipes

liy means of small, flat iron bar stirrups,

the ends of which are easily discernible

in the illustration. The doors can' be

opened to about 26 ins., the space over

1 IKST STEEL UU.MP (jU.M)ijL.\ .M.XDL li\ L.-\.\.\li.A.

by the Dominion Dump Car Co., Ltd.

The capacity of the car is 100,000 lbs.

The center sills are of the ordinary

box girder type, and the side sills are

practically the side plates of the car,

which are braced to the floor by J4-'n-

plates cut at an angle and secured to

the car sides between angle irons and
riveted at the bottom to the cross

frames between the dump doors. These

beveled upright plates standing at right

angles to the car sides, take the place of

the old stake and stake pocket idea which

was the accepted method of holding the

sides- of gondolas. The form of con-

struction here adopted is very stiflf and,

the side braces are entirely out of the

way, being on the inside of the car over

the crossbeams. Incidentally this gives

the car a smooth outer surface and where
floor and side join an angle iron the full

length of the car prevents the side

from being scraped.

The length of the car inside is 36 ft.

9'/2 ins., and the width is 9 ft. 7 ins. The
height of the coal sides is 54 ins., and

the centre sills has to be cleaned off by

shovel in case fine material is dumped,

but the large opening along the sides

makes the car for all ordinary purposes

practically a self cleaner. The car is

well built and it makes a good appear-

ance.

New Seven Wonders.

The seven wonders of antiquity were:

The pyramids. Babylon's gardens,

Mausolu's tomb, the Temple of Diana,

the Colossus of Rhodes, Jupiter's

statue by Phidias, and the pharos of

Alexandria, or, as some prefer, the pal-

ace of Cyrus.

The seven wonders of the middle

ages were: The coliseum of Rome, the

catacombs of Alexandria, the great

wall of China, Stonehenge, in England,

the leaning tower of Pisa, the porcelain

tower of Nankin, and the mosque of

St. Sophia at Constantinople.

How do these compare with the seven

wonders of the modern world? Per-

haps there may be a difference of opin-

ion as regards the latter day wonders,

seven of which are:

The Brooklyn bridge, the under-

ground railroad, including tunnels to

Jersey City and Brooklyn, the Wash
ington monument, the capitol at Wash-
ington, with its dome weighing 8,000,

000 pounds; the modern steel sky-

scraper, the Echo mountain search,

light, of 375,000,000 candle power, and

the United States Steel Corporation

We are speaking of things made by

man; of those wonders given to us by

God the seven are:' Niagara falls, the

Mammoth cave, Old Faithful, the tire-

less geyser in Yellowstone park, the big

trees (Sequoia) of California, the Grand
canyon of the Colorado the great fresh

water lakes ,and the Great Salt Lake.

—

Mezv York Press.

Among modern things made by man
the locomotive engine appears to us to

be entitled to a place.

First Mountain Railway.

Automobilists who have enjoyed a

tour through the Austrian valleys that

lead from 'Vienna to the Tyrol en-

joy the privilege of seeing what was
once considered one of the railway

wonders of the world. It was the first

railway to cross a high mountain and

rivals engineering achievements hardly

surpassed on the Union Pacific.

It is on the railway from Vienna to

Venice, passing over several ranges of

the Alps, and particularly the Semmer-
ing pass, over a mountain railroad con-

structed between the years 1848 and

1854, or within 15 or 20 years of the

introduction of the railway into civili-

zation, and 20 years before America's

first transcontinental railway. Thirty-

five miles over that pass, the Semmer-
ing, southwest of Vienna, was con-

structed during these years, having in

its length 15 tunnels and 16 viaducts,

with a maximum grade of 2;^ per cent.

The cost of the 35 miles was $300,000

per mile. It was built, as was the en-

tire line from Vienna to Venice, 600

or more miles, owned and operated by
the Austrian government, since at that

time Venice and that portion of Italy

was under the dominion of the Aus-

trian and Italian governments jointly.

Contracts have been let by the Na-

tional-Acme Manufacturing Company
cf Cleveland, Ohio, for the erection of

an addition to their present plant; the

new building will be of brick and steel

construction, approximately 400 feet,

l.^ng and six stories high. It is hoped
to have it ready for occupancy July 1st

of this year. This concern, it will be

remembered, inake screw machines, set

screws, cap screws, machine screws and
special milled work turned from steel,

iron, zinc and brass.
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Tank Engine for the Nevada Northern.

The American Locomotive ' Company
have recently built a heavy tank engine

for the Nevada Northern Railway. This

engine is intended for service between

the mines of the Nevada Consolidated

Copper Company and their smelting

plant, and is of the 2-8-2 type, with a

total weight in working order, with tank

and coal bunker one-half full, of 225,000

lbs., of wliioh 172,000 lbs. rest on the

•driving wheels. The cylinders are sim-

ple, being 19 x 26 ins., and the driving

wheels are 48 ins. in diameter. The cal-

culated tractive power is 33,240 lbs. The

total weight of the engine is 225,000 lbs.

and with the weight on the drivers as

stated, the ratio of tractive power to

adhesive weight is as i to 5.1.

Both front and rear trucks are of the

wheels, and this gives a height frum the

center of the cylinders to the top of the

saddle of 52J/2 ins. The tanks arc placed

as low as posible, consistent with proper

clearance of the driving wheels, so that

although the center of gravity of the

boiler is higher than usual, the center of

gravity of the whole engine is lower on

account of the position and weight of

the water in the tanks. Thus a good

space between the boiler and machinery is

provided which will facilitate inspection

and repairs without unduly raising the

center of gravity of the engine.

The boiler of this engine is 66'4 ins. in

diameter at the front end and the working

pressure is 200 lbs. per sq. in. The heat-

ing surface is in all 2,643.6 sq. ft., made

up of 166 in the fire box and 2,477.6

in the tubes, of which there are 304,

possible between the backhead of the

boiler and the coal box. For this purpose

the front side of the coal box is sloped

downward towards the rear. This adds

about 2J/2 ft. to the space between the

coal box and the backhead, which facili-

tates the operation of firing the engine.

Some of the principal ratios of the de-

sign are as follows

:

Weight on drivers
_

Tractive effort

Total weight

Tractive effort
~

Tractive effort x diameter of driver!

M eating surface

Total heating surface _
Gralc area

Total firebox heating surface

Total heating surface

Weight on drivers

= 5..8

-= 60s

.063

Total heating surface
65

E. C. Morrow, Master Mechanic.
SfL!URB.\N T.-\NK ENGINE FOR THE NEVAD.\ NORTHERN.

.\merican Locomotive Co., Builders.

radial inside bearing type, and in order to

equalize the front truck and the two for-

ward pairs of driving wheels a style of

•construction, in the spring arrangement

on the front truck, was necessary, which

•differs from that ordinarily used on this

type of truck. The forward equalizer

beam rests on a cross-spring, the ends of

which rest on bearings which are capable

of a vertical movement with respect to

the frame. These bearings are guided by

hollow, rectangular castings which en-

close the bearings and are attached to the

frame. The bearings rest on the top of

the continuous axle box. plates being in-

terposed between the bearing and the box
to act as wearing surfaces. This arrange-

ment provides for the lateral movement
of the truck.

This engine is built so that the height

of the center of the boiler from the rail is

considerably greater than is usual with

the samp diameter of boiler and driving

each of 2 in. diameter and 15 ft. 8 ins.

long. The grate area is 46 ft., thus giv-

ing a ratio of grate to heating surface

as I is to 57.

In order to provide as much water-

holding space as possible the inside tank

sheet follows the curved line of the

boihr; it was necessary, therefore, in this

design to pass the reach rod through the

water space, which is unusual even in

this type of engine. \ pipe acts as a

conduit for the reach rod and has a

flange connection with the rear sheet of

the tank and a flange connection at the

front end. with a casting bolted to the

bottom of the tank. This casting is open

at the bottom and the arm of the re-

versing shaft passes through this open-

ing, which is made sufficiently large to

permit of the free operation of the

arm.

In the design of this engine care has

been taken to provide as much space as

Total weight
;=8S

Total heating surface

Volume of 2 cylinders = 8.52

Total heating surface _
Cylinder volume

Grate area

Cylinder volume ^*

Some of the dimensions of the engine

are as follows:

Wheel Base—Driving. 15 ft. o in.; total, 34 ft.

Axles—Driving journals, 8J^ x 12 ins; engine

and trailing truck journals, diameter, 7 ins.,

length, 14 ins.

Firebox—Type wide; length, 107 ^^ ins.; width,

621-^ ins.; thickness of crown, H in.; tube,

Ys in.; sides. H in.; back, H in.; water

space, front, 4 ins.; sides, 3^ ins.; back.

3V2 ins.

Crown Staying—Radial i in.

.\ir Pump— II in.; 4 reservoir, 16 x -4 ins.

Tank—Capacity, 2,500 gallons; capacity fuel, 5

tons.

X^alves—Type, slide ; travel 5"/i6 ins. ; steam

lap, Ji in.; lap, in.

Setting—In full gear, line and line.

Wheels—Engine truck, diameter 42 ins.; trailing

truck, diamtter 4- ins-
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Power of Organization.

The rapid improvement in the condi-

tion of railway men is a source of

gratification to all who have the best

interests of the railway service at heart.

From every part of the country comes
the gratifying intelligence that wages
are being increased, while the hours of

labor are being diminished. In the

opinion of Railway and Locomotive
Engineering it is high time. It has
long been a matter of comment that

while the building trades have been en-

joying the beneficent effect of the

eight-hour law, railway employees have
been working from ten to tw'elve, and
in some instances even si.xteen hours
a day. This condition has been pecu-
liarly exasperating in view of the fact

that in point of skill, not to speak of

attendant risk of life and limb, the de-

mands of railway service have been far

more exacting than anything essential

to pass muster in the building trades.

The causes that have led to this con-
dition are not far to look for. The
great bulk of the railways are in the

hands of gigantic corporations. Work-
ingnien, far apart and unorganized,
were literally helpless in the presence
of colossal aggregations of capital. The

workman, skilled or unskilled, who
cared to w-ork for railways had to take

what he could get. In the building

trades large combinations of capital are

.ilmost impossible. In the great cities

large bodies of workingmen meet and
organize readily, and it must be ad-

mitted that of recent years the men
employed in the building trades have
shown a fidelitj' to each other that is

admirable in spirit and masterly in

effect.

If the railroad corporations had been
squarely met by a solid front of organ-

ized labor, there would have been an-

other story to tell long ago. As it is.

it must be said to the credit of the

locomotive engineers and firemen that

their organizations have shown what
can be done in certain departments of

railroad work. The object lesson which
they furnish has not yet been properly

learned by the machinists and black-

smiths and others of the great indus-

trial army that are the necessary ad-

juncts of railroad activity. Rival organ-

izations have created distrust and dis-

trust has begot apathy and apathy has
generated helplessness. In addition to

this, a class of so-called workingmen,
who do not work, have hoodwinked
and defeated the aims and ends of fra-

ternal union. These professional agi-

tators have kept up a kind of guerilla

warfare, ordering strikes in small

localities, draining w-orkingmen's earn-

ings which were too low already, and
in spite of the unvarying disaster that

has generally befallen their feeble and
erratic attempts at a betterment of

conditions, they have invariably feath-

ered their own nests, and few have ever

returned to honest toil.

In the reports that are coming to us

daily of the marked progress that is

being made in the right direction there

are two very notable features that

should command respectful attention.

In nearly every case the representa-

tives of the corporations have shown a

willingness to meet workingmen who
are selected by their fellows to present

their claims. The corporations are op-

posed to meeting mere professional

delegates. Men who come fresh from
the engine, shop or forge or foundry

command the respect and attention of

the proudest and the highest. There is

an eloquence that speaks in their horny
hands, and if their tongues are not

taught in the set phrase of parliamen-

tary debate, there is an earnestness be-

gotten of long hours of ill-paid drud-

gery that calls aloud for remedy. The
other important feature is that the

more reasonable and moderate the de-

mands are the .greater is the likelihood

of the request blossoming into accom-
plishment.

In this connection mention must not

be omitted of the two premier organi-

zations in the mechanical department
of railroad work, the Brotherhood of

l.neom.otive Engineers and tlie

Brotherhood of Locomotive Firemen
and Enginemen. It has largely been
to the reasonable and conservative

.iction of these brotherhoods that the

status of the whole movement for or-

ganized labor has been raised in the

eyes of labor employers and of tlie

public generally, all over the country

These brotherhoods have shown an in-

telligent appreciation of conditions and
have at the same time maintained what
they considered was just with single-

ness of purpose. Without being belig-

erent or defiant they have studied the

best interests of their own orders and
liave firmly but wisely and steadily

pressed their claims. They have stood

on their rights in the manly, fair play

spirit of give and take, and have tem-
pered their demands with reasonable-

ness, and the result is to-day that

there is hardly a railroad manager in

the country who does not look upon
such organizations as of positive value

as a ready means of adjustment of

diflferences, as an aid in standardizing

work on the various divi'sions of a long

line, as an upholder of discipline and as

a co-worker with the company to build

up that feeling of loyalty and faithful

service without which no great indus-

trial undertaking can be a complete

success.

We believe in organized labor and
organized capital, both are essential to

the well being of civilization, and or-

ganized labor is infinitely the nobler of

the two. Organized capital can well

take care of itself. Organized labor

requires advice garnered from experi-

ence and quickened into action that is

at once gentle in operation and effec-

tive and beneficent in result. All pro-

gress is marked by danger and delay.

The delay in bettering the conditions

of railway men has been excessive. The
dangers have arisen from distrust, from
lack of unity of purpose, and in some
instances from a lack of intellectual

clearness that should see that rising to

the heights of self-sacrifice is a sure

path to ultimate triumph. .-^ fine illus-

tration of this latter quality was shown
in the action of the Amalgamated En-

gineers of Great Britain in accepting

the nine-hour day of work with a cor-

responding reduction of wages, the vast

majority of the members believing that

in a short time the wages would be in-

creased. Their hopes were accom-

plished sooner than they imagined. The
shorter hours necessarily created a de-

mand for more men. and the demand
for more men created higher wages In

America the future is full of hope for

the railroad worker. Every indicition

points to the fact that the toiler is

coming to a larger share of his own.
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The spoilsmen rind the exploiter have

had their day, and for the honest work-
ingnian there is surely coming more of

the rewards that befit a higher plane of

civilisation. The achievement of to-

day is but an augury for the future.

—

Auspicium mclioris aevi—A pledge of

better times.

Museum of Security.

Speaking of this kind of museum Dr.

Hnlman in a recent article in the Cen-

tury Magaciih' says, such institutions

arc of recent origin, the first having

been opened in Amsterdam in 1893, in

charge of a mechanical engineer, who
is responsible for the supervision of

machinery and its e.xplanation.

Among the curious sights in Amster-

dam there is one that will escape the

tourist unless his attention is particu-

larly directed to it. It is the "Museum
van Voorwcrpcntcr Voorkoming van

Ongclukken en Zickten in Fabriken en

Werkplaatsen." Reduced to its lowest

terms, this means in English the ".\m-

sterdam Museum of Security."

The building contains a permanent
exposition of apparatus and devices for

the prevention of accidents in factories

and workshops, so that manufacturers

and all other employers of labor may
see in actual operation the safety de-

vices that guard the lives and limbs of

their workers. This museum owed its

origin to the Association for the De-
velopment of Manual Training and
Handwork in Holland. The labor in-

spectors of Holland find that the mu-
seum is of the greatest service to them,

because it meets every objection on the

part of a superintendent that the safety

device in question will interfere with

the proper operation of his machinery.

In 1887 an important exposition of de-

vices for the prevention of accidents

to laborers was held in Berlin. .\n ef-

fort to preserve the valuable documents
and other exhibits as a collection did

not succeed at that time, chiefly through
the failure of the government to co-

operate. But in 1900 an appropriation

of $142,000 was made by the Reichstag
for the creation of a museum of se-

curity. The Reichstag also appropri-

ated $75,000 in igo[ and $43,750 in 1902.

For the maintenance of the museum,
which is in Charlottenburg, an appro-

priation of $7,500 was made in 1902 and
$10,000 in 1903.

Railroad Investigations in Germany.

The German Government is alive to

the problems presented in modern rail-

road operation and has been and is

conducting a series of investigations

concerning materials and devices for

use in railways. In this connection we
print below the substance of a letter re-

ceived from Mr. A. M. Thackara, the

American consul-general at Berlin.

The letter was in reply to an enquiry

made by Railway and Locomotive En-
ciNiiKKiNG for the purpose of as-

certaining what was being done by the

government of the Fatherland, .and is

valuable as giving accurate information,

of what is being done in Germany at

the present time.

"The Railway Administration in

Germany has taken possession of a

tract of ground at Oranienburg, about

18 miles from Berlin, and has built an

experimental railway for the purpose

of making various tests, and according

to my informant the tracks of the ex-

perimental railroad form an oval, with

a straight double track extension of

250 metres C820 feet), the total length

of the line being 1,756 metres (5,761

feet). Electric motor cars are used,

the current being supplied from the

electric works of the town of Oranien-

burg. Experiments are made with dif-

ferent materials for bedding, with varf-

ous kinds of rails, sleepers made of oak,

pine and beech wood and of iron. In

fact with everything which is used in

track construction. Tests are also to

be carried on with various systems of

automatic block signals, switch-locking

devices, electric, steam and benzine

motor cars for railways, or in other

words, the plant is intended to be a

station for testing everything which

would tend to increase the working
efficiency of the German railway sys-

tems.

In this connection, statistics relating

to the number of railroad accidents and

the number of killed and wounded on

the narrow and the standard gauge

railways of Germany from 1900 to

1904, inclusive, will be interesting:

Killed or

f .\ccidents ^ Tniiued (l).

Derail- Colli- KiJTed Iii-

Vear. nients. sions. Other. Total. (2). jurea.

igoo.. 634 356 2,769 3,759 994 2,447

1901.. 555 302 2,440 3.297 881 2,03s

1902.. 554 248 2,454 3.256 S51 2,05s

1903.. 477 258 2,385 3.120 878 1.979

1904.. 538 309 2,648 3,495 953 2,16-

(l) Not including suicides, the num-
ber of which in 1904 on the standard

gauge railways was 260. (2) In the

number killed are included those who
died within 24 hours after the accident.

In 1904 there were 53,822 kilometres

(33,444 miles) of standard gauge rail-

ways in Germany, of which 49,687 kilo-

metres (30,874 miles) were operated by

the State Railways Administrations,

and 4,135 kilometres (2,570 miles") be-

longed to private parties; of the private

roads 160 kilometres (99 miles") were

also operated by the State Railway

officials. In the same year there were

1,995 kilometres (1,239 miles") of nar-

row .gauge road, 886 kilometres (550

miles; being operated by the State

Governments and 1,109 kilometres (689

miles) by private concerns.

The various German Railway Ad-
ministrations make thorough investi-

gations of every wreck, little or big,

.ind invariably some one is held re-

sponsible and punished for their occur-

rence. The wreck on the Hamburg-
Bremen line on New Year's night, in

which s persons were killed and half a

dozen injured, is regarded as a most
serious aflfair. It will like all other

accidents be sifted to the bottom. Ex-
haustive testimony will be taken with

the thoroughness of a criminal trial

and the cause will be inquired into

with great thoroughness, the idea of the

German railway managers being that

detailed history of railroad accidents

.iffords the best basis for taking pre-

cautionary measures for their avoidance

in the future."

Industrial Agreements.

Among the mass of statistics and

other matter published by the Depart-

ment of Labor of the Dominion of

Canada it is gratifying to find in the

copy of the December Labour Gazette

five or six pages devoted to the publi-

cation of an agreement in regard to the

rules and rates governing the service of

machinists and apprentices employed

on the lines of the Canadian Pacific

Railway system. A general adoption

of the chief features of this admirable

document among all railway machinists

in America would be a decided step in

the right direction. Machinists in the

United States have generally looked

upon their Canadian brethren as poorly

paid, but we doubt if there are many
better paid than the class specified in

.Article 6 of the agreement, which fixes

the minimum rates at 37;^ cents to 40

cents an hour accordin.g to location.

It is also agreed that all overtime shall

be paid at the rate of time and one-half,

and that men called out to work after

shop hours shall receive not less than

five hours straight time. It may be

noted that the men must be paid during

shop hours. This means that the time

occupied in the process of paying, is in

working hours and not at night or dur-

ing the noon recess. ."K bill embodying

this clause was introduced by .\ssem-

blyman Degnan in the New York
Legislature some years ago and failed

to pass the Senate.

Indeed the details of the interesting

agreement all point in one direction^

that of a general betterment of the ma-
chinist trade, and in looking it over one

could hardly suggest any change that

would show a fairer spirit towards all

•-oncerned. With regard to the Satur-

day half holiday, it is gratifying to
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see its observance has been estab-

lished for one-half of the year, and

while the average working hours re-

main about 9^ per day, assurances are

given that the nine-hour day will be

granted as soon as the Great Northern

or Northern Pacific Lines consent to

grant similar conditions. Mr. H. H.

Vaughan, assistant to first vice-presi-

dent, and Mr. Grant Hall, assistant su-

perintendent motive power, have acted

for the company in n spirit of liberality

that i? characteristic of gentlemen who
have themselves risen from the ranks.

while Mr. P. Kennedy. :Mr. B. Hardy
and Mr. J. H. Mathers, representing the

machinists, have shown themselves

worthy of the high trust reposed in

them by tlieir fellow workmen.

Technical Education of Apprentices.

The question of the supplementary
education for railroad apprentices was
taken up in a paper recently read be-

fore the St. Louis Railroad Club by
Mr. S. M. Dolan, master mechanic of

the Missouri Pacific shops at Sedalia,

Mo. He is in a good position to judge
of the merits of this question and of
the advantages gained both by the
young men and the railroad concerned
as the Missouri Pacific have opened
classes for the instruction of appren-
tices at Sedalia.

There is nothing new in the idea of

affording boys who are learning a

trade an opportunity to supplement
their work by mechanical drawing and
other studies, a knowledge of which is

essential to their progress. In 1884 or
'85 a school for apprentices was planned
by Mr. John W. Garrett of the B & O..

but either by reason of the indifference

of the apprentices or from other rea-

sons the scheme fell through.

At Sedalia at the present time there

is a course of instruction for appren-
tices which is carried on in business
hours without loss of time to the boys
themselves. In this particular it is

like the system adopted by the Central
Railroad of New Jersey, in fact tecli-

nical instruction has practically become
part of tlie apprentice course.

The Sedalia class numbers about
sixty and included boys from the boiler

shop, machine shop, blacksmith shop
and from among the electricians, tin

and coppersmiths, painters and carpen-
ters. The coach paintshop was used as

the school room, and the boys were di-

vided into classes with three to five

members, without regard to tlie nature
of the occupations followed, the foreman
being consulted as to the time each boy
could be spared. The co-operation of

foremen was solicited and readily given,

they being invited to spend at least

fifteen minutes each day in the class

room during the time bovs from their

own departments were being in-

structed.

At the expiration of thirty days, a

readjustment was made, the five most

proficient boys were assigned to the

same class. Soon after the work of in-

struction had been inaugurated, draw-

ing instruments were offered to five

students having made the best progress

ill the time. Much healthy rivalry was
occasioned by this. The boys from the

tin and copper shop having won by
reason of extra work done voluntarily

out of hours. Later on fountain pens

were given to all who performed a

certain amount of work during sixty

days, Sixteen qualified in this contest.

The instruction was at first given by
two young men with university train-

ing. Later the work was carried on by
an instructor with university training,

supplemented by correspondence

school study. The shops at Sedalia

were opened in October, 1905, so that

practically all the boys were in their

first year of apprenticeship. The rule

for boys entering the company's em-
ploy in the Sedalia shops as appren-

tices is that each must pass success-

fully an examination consisting of four

examples in aritmetic and must be pro-

ficient enough in spelling and writing

to receive at least 75 per cent.

The subjects taught in the company's
instruction classes include arithmetic,

elements of algebra, common logar-

ithms, geometry. trigonometry and

drawing. This latter branch is taught

as completely as possible. The time

apprentices are withdrawn from shop

work averages about 20 minutes a day.

As the novelty wore off and as the les-

sons required some home preparation

which involved a certain amount of

self denial the interest of some began

to flag. The laggards were taken to

task by the master mechanic, one by
one and kindly but firmly given to

understand that regular attendance and

progress in studies were as necessary

as satisfactory service in the shop. Two
left, rather than pursue their studies,

and one was dismissed, his work in the

shop justifying this course.

Mr. Dolan concluded his paper by
reading letters from several of the fore-

men. These letters all showed that

the system of technical instruction had
the effect of making the boys take a

deeper interest in their work. This was
indicated by the fact thnt they asked

more questions and seemed to observe

and investigate matters on their own
account more fully tlian they had done

before.

The service thus rendered to the

company was of a better quality, and

to illustrate this we may quote the

words of the machine shop foreman
where he says: "In offering this ad-

vantage and compelling it, as we do

here in individual cases, the company is

fortifying itself against incompetency."

Safety Appliances Exhibition.

The exhibition of industrial safety ap-

pliances held last month in New York

was not a very large affair. It did not

login to compare with the display of loco-

motive and car material which may be

seen each year at the meeting of the

Master Mechanics and Master Car Build-

ers' Association. The exhibits, however,

comprised safety appliances for buildings,

factories, processes, workshops, railways

and indeed any art or craft where ma-

chinery or mechanical appliances are used.

As .T matter of fact railroad safety ap-

pliances were not very well represented,

and some people might consider the show

as rather disappointing.

The exhibition was free to the public

and notwithstanding any drawbacks that

tl'.ere were, the promoters of the enter-

[irise. the American Institute of Social

Service, are to be congratulated on the

fact that they got it going. We are cer-

tainly very much behind other nations in

the attention we give to these things, and

it is no small matter to have at least made
a beginning, and tlie movement is in the

right direction.

The idea is ultimately to constitute a

permanent exhibition of safety appliances

not for the purpose of exploiting the

product of this or that concern, but one

by which an observer can gain some

knowledge of the state of the art. The
exhibition to be as it were an ''epistle

known and read of all men." The mu-

seum of security is an accomplished fact

in other lands, and as will be seen from

the account, given in another column, by

tlie American Consul-General at Berlin,

tlie German government has established

an adequate testing plant for the benefit

of railway work.

In practically every civilized country

there are departments of health ; and

further, milk, liquors and many
foods are analyzed, the slaughter of

animals is regulated, parks are pro-

vided, pure water is secured, free educa-

tion is guaranteed and everywhere sani-

tary science is practiced. These things are

done either by municipal or government

agencies, and all are for the benefit of the

public. The well being of any community

is of paramount importance to the com-

munity itself.

.Vdmitting that certain things are best

(lone or should be done in this way for

the common security and comfort and

with an eye on the German railway test-

ing plant, might not the establishment of

some sort of a bureau of investigation

prove beneficial to our people?

Speaking now from a purely theoretical

point of view, good would almost certainly

result from the establishment of some

agency competent to intelligently ex-

I
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amine appliances and claims ant! suggest

improvement here or indicate a clearly

defined want there. It might not he ex-

pedient or possible to test to a finality

€very invention of safety appliances which

passed through the patent office, but such

a bureau would be, in a measure, a sort

of filtering basin toward which might

flow the inventive genius of llu- nation,

and from which the pure waters of

demonstrated utility niiglit be drawn for

the service of the people.

There had been a great loss as far as

inventive ability was concerned in the

single matter of car couplers before the

M. C. B. Association decided upon the

vertical plane principle. As soon as the

association set up this target before the

railway marksmen of the country, fewer

shots went wide and a great economy

of effort and skill was at once apparent.

It was definitely stated by the Asso-

ciation exactly what was wanted, and

when interchangeability became essential,

that quality appeared forthwith. A
species of automatic elimination was tliere-

by brought into being, and healthy com-

petition along specific lines took placo.

There could no doubt be much good

work done by a bureau of investigation in

indicating as did the M. C. B. Association

the style and kind of thing that was de-

sirable or possible of practical attain-

inent, without in any way restricting the

free inventive faculties of any one in the

land. A reasonable expenditure for the

testing of appliances judged by experts

to have undoubted merit would largely

assist in the solution of many an import-

ant problem. Among the appliances ex-

hibited which are of interest to railroad

men were rail joints and switches, boiler

mountings, device for preventing the fall

of workshop elevator, protection on wood-

working machinery, emery wheels, etc.

In all these devices safety was the promi-

nent feature.

Scottish Railway Disaster.

The appalling disaster whifh occurred

on the North British Railway near Ar-

broath, Scotland, whereby tw?nty-two

people lost their lives, has been the sub-

ject of a special inquiry under a new
Act of Parliament recently passed. The
sheriflf of the county acted as judge and

the public prosecutor conducted the in-

vestigation before a jury. The purpose

seems to be to place as speedily as pos-

sible the question of fault, if any. and

on the jury's finding future actions for

damages are necessarily based.

The act of Parliament empowering

the local authorities to make official in-

vestigation docs not supersede the in-

quiry of tlie railroad department of the

Board of Trade. The act has, in fact,

grown out of the recommendation of the

board. The object of the Board of

Trade inquiry in Great Britain is in order

to properly place the responsibil-

ity for any railroad disaster where it

belongs and this is for the purpose of

advising Parliament in order that all

the facts in each case may be known

and that legislation, where necessary,

can be passed.

The causes of the accident were un-

usual. A terrific storm had raged on

the east coast of Scotland, being the

nearest approach to a blizzard seen in

that country for many years. \ pas-

senger tram running from Kdinburgh

to Aberdeen had been stalled at Ar-

broath about half way and after waiting

for five or six hours the local railway

officials had decided to send the train

back to Edinburgh. The train was

crowded, most of the passengers desir-

ing to return to Dundee for the night.

A freight train lind left for the south

some time previously and it never

seemed to have occurred to any one

that the freight train might meet with

obstructions in the terrible snowstorm.

The freight train had only gone a few

miles before becoming stalled in the

blinding storm. Meanwhile the heavy

passenger train came at a high speed

and struck the freight train with such

force that the entire train of passenger

cars was derailed and almost demol-

ished. Many of the victims of the dis-

aster lay exposed to the storm for six

hours before being relieved. Between

the freezing storm aftd the consequent

fire, the scene was of the most appalling

kind. The utter absence of wrecking

tools at any of the local stations has

been the subject of much comment.

The jury found the engineer at fault m
not observing instructions more closely,

although it was evident to everybody

that it is doubtful what his instructions

really were. They also severely con-

demned the absence of fog signals on

the line. The Board of Trade will, how-

ever, proceed with the usual inquiry.

years a network of railways will cover

the island. The locomotives and cars

are almost all from the United States,

but the leading repair shops are already

reconstructing some of the older en-

gines.

Cuban Railways.

In spite of the political disturbances

which continue to keep the Island of

Cuba in a condition of unquiet the com-

mercial interests of the island have de-

veloped amazingly in the last two or

three years. The United Railways of

Havana have extended and consolidated

the various railwaj'S until there are now
in operation over 700 miles worked by

the United Railways. Branches are

being rapidly extended into new and fruit-

ful districts. The rail distance between

Havana and Cardenas has been consid-

erably shortened. The relaying of rails

has been general all along the older

lines, while the rolling stock, both pas-

senger and freight, has been vastly im-

proved and several of the largest

bridges renewed with steel spans. The
Cuban Central Railway Company are

making extensive surveys and in a few

Book Notice.

The Six-Chord Spiral, by J. R. Stephens,

C.E. Published by the Engineering

News Publishing Co., New York, 1907.

Cloth, $1.25; board, $1.00.

Mr. Stephens, a civil engineer of

recognized ability and experience in

Colorado, has performed a notable ser-

vice in civil engineering by producing a

work of real value to engineers, espe-

cially to those who may be engaged in

surveying railway tracks. The six-

chord spiral is an ordinary multiform

compound curve of six arcs of equal

length, the degrees of curvature in-

creasing in the order of natural num-

bers, and so arranged that the seventh

arc always exactly coincides with the

main circular curve. Intermediate

transit points may thereby be set at

any plus without incurring complex de-

flection calculations. The first part of

the book explains the proper methods

calculated to insure consistency with

varying conditions of speed and curve.

The second part deals with methods for

shifting old tracks to make room for

spirals and points out that this question

is entirely independent of the kind of

spiral used. The book will immediately

take its place among the standard

works that are most useful to engineers

engaged in railway construction.

The Prosperous Erie.

More than 7,500 cars are now in proc-

ess of construction to add to the freight

equipment of the Erie Railroad. These

include 3.000 box cars being built by the

American Car & Foundry Co.. 500 prod-

uce cars now in process of delivery by the

same company, 3,000 steel hopper gondolas

of 100,000 pounds capacity for coal carry-

ing, 500 flat cars and 500 drop end gon-

dolas, all for the transportation of hea\T

bulk freight.

The Erie has also placed an order for

35 freight locomotives, which, added to

the 200 engines delivered during the past

year and the 3 Mallet articulated loco-

motives of 410,000 pounds weight and a

tractive effort of 98.000 pounds each—the

heaviest and most powerful locomotives

in the world—will put the Erie in posses-

sion of the best motive power it has ever

possessed. With the delivery of this

equipment, the Erie will be able to handle

rapidly all the freight offered it for trans-

portation.

Five new mail cars, 10 cars for live-

stock express service and 70 new passen-

ger coaches, the latter building by the

Pullman Company, are also to be added to

Erie's equipment for special services.
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Mikado for Woodward.

The Baldwin Locomotive Works
recently turned out an engine of the

2-8-2 type, which is sometimes spoken

of as the Mikado type. The engine is

for the Woodward Iron Company and

is intended for work on a 4 per cent

grade and with 15° curves. We are

informed that the performance of the

engine has been excellent and that a

train of 1,350 tons has been pulled up

a one per cent grade five miles long

from a dead stop at the bottom.

The engine is a simple one with

cylinders 22x28 ins. and 51 in. drivers,

of which there are four pairs. The
tractive power with 200 lbs, boiler

pressure is 45,150 lbs., and as

the weight carried on the drivers

amounts to 173,500 lbs., the ratio of

tractive effort to adhesive weight is as

beam and the step and a few feet be-

hind the rear tender wheel out to the

coupler, so that it is probable that if

this engine was turned round as on a

turntable it would sweep out a circle

about equal in area to its own heating

surface. The circle would be about 64 ft.

in diameter. The weight of the engine

itself in wording order is about 209,700

lbs., and of this 21,600 lbs. rest on the

engine truck and 14,600 lbs. on the rear

truck. The grate area is 57 sq. ft., the

firebox being 114 ins. long by- 72% ins.

wide. It is 61 ins. deep at the back and

72^ deep in the front. The ratio of

grate area to heating surface is as i

to 57-8.

The tender is carried on the regular

steel frame, and the tank, which is of

the U-shaped type, holds 7,000 U. S.

gallons and 11 tons of coal. There are

New Susquehanna Bridge.

The new bridge over the Susquehanna

river near Perryville on the Pennsylvania

Railroad has been completed. The bridge

is nearly a mile long, is part stone and

part iron. The constituents of this struct-

ure are 44,369 cu. yds. of masonry and

more than 10,000 tons of steel.

The new bridge, which is about 150

ft. north of the old one, is of graceful

design, and consists of eighteen spans,

one of which is a swing span 280 ft. long.

Sixteen piers are built of Alleghany

Mountain sandstone with concrete back-

ing and Port Deposit granite coping. The
fender at the swing span is built of piles

with a granite pier at the north end and a

timber crib, filled with stone, at the south

end. The bridge is a fine looking struc-

ture, and one which will greatly add to the

facilities of working the traffic of the road.

SIMPLE, BALDWIN ENGINE 2.8-2 FOR THE WOOnW.NRD IRON COMPANY.

I to 3.8. All the wheels under this

engine are flanged. The pony truck

and the leading drivers are equalized

together and the other drivers and the

trailing truck are equalized together.

The valves are ordinary balanced D-
slide actuated by Stephenson link mo-
tion, the eccentrics being on the main
driving axle, which is the third pair.

The boiler is a straight top one with

wide firebox. It is 79 ins. in diameter

at the front end. The tubes are 406 in

number, each 14 ft. 9 ins. long. They
give a heating surface of 31 17.7 and
with the 182.3 sq. ft. in the firebox

make 3,300 sq. ft. in all. The wheel
base of the engine and tender is 57 ft.

10 ins. There is a certain amount of

overhang in the front for the buffer

two i8-in. electric headlights, one in

front and one on the back of the ten-

der. Some of the principal dimensions

are as follows:

Boiler—Thickness of sheets, % ins.; fuel, soft

coal; staying, radial.
Fire Bo.x—Thickness of sheets, sides. 5-16 ins.;

back. H ins.; crown. }i ins.; tube, ^ ins.

Water Space— Front, 4 ins.; sides, 4 ins.; back,
4 ins.

Driving Wheels—Journals, main, 9V2 x 12 ins.;

others, q x ij ins.

Engine Truck Wheels—Diameter, front, 28 in3.

;

journals. 5 '.-^ x 10 ins.; diameter, back. 36
ins.; journals, 6 x 10 ins.

Wheel Base—Driving, 14 ft. 6 ins.; total engine,
29 ft. o ins.; total engine and tender, 57 ft.

10 ins.

Weight—Total engine, 209,700 lbs.; total engine
and tender, about 345,000 lbs.

Tender—Wheels, diamet-r, 33 ins.; journals, syi
X 10 ins.; service, freight.

Many think they are defending faith

when they are only fighting agiiinst the

necessity of thinking.

The fourth annual meeting of the Rail-

way Storekeepers' Association will be held

at the Auditorium Hotel, Chicago, 111., on

May 20th, 2lst and 22d, 1907. This asso-

ciation, though not as old as some others

in the railway field, is nevertheless mak-
ing progress in the right direction. Mr.

N. M. Rice, of the Atchison, Topeka &
Santa Fe, at Topeka, Kan., is president.

Mr. Josselyn, of the Burlington Lines,

Omaha, Neb., is first vice-president. Mr.

J. H. Callaghan, of the Canadian Pacific

at Montreal, is second vice-president. Mr.

J. W. Taylor, of the C. M. & St. P. at

West Milwaukee, Wis., is treasurer, and

Mr. J. B. Murphy, Collingwood, Ohio, is

secretary. This meeting promises to be

very interesting and will probably be

largely attended.
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Our Correspondence School
In this department we propose giving the information that will enable trainmen to pass the examination they are subjected to

before being promoted. If any of our students fail to understand any part of the instructions, we will gladly try to make
them plainer if they write to us. All letters intended for Our Correspondence School ought to be addressed to Department E.

Third Series—Questions and Answers.

2(ii—lluw Uu yuu understand the other

reading: "Extra 569, north, and extra

231, south, will meet at Kings Moun-
tain?"

A.—Trains receiving these orders will

run with respect to each other to the

designated point and there meet in the

manner provided in the rules.

262—Which one would take siding?

A.—The train moving in the inferior

direction would take the siding.

263—As conductor or engineman of

No. r holding orders reading: "No. 1

will pass No. 3 at Oakdale." How
would you be governed?

A.-—As conductor of No. i, would ap-

proach Oakdale prepared to stop unless

No. 3 could plainly be seen in the siding

and standing clear and the switches

set all right for the main line.

264—What would you do if on No. 3?

A.—If on No. 3 would run according

to rule to Oakdale and arrange for No.

I to pass promptly, No. 3 taking the

siding.

265—As conductor or engineman of

No. 32 holding order reading: "No. 42

will run ahead of No. 32 from Chatta-

nooga to Oakdale." How would you

be governed?

A.—No. 32 would run from Chatta-

nooga to Oakdale behind No. 42, but

must not exceed the speed of No. 42,

between Chattanooga and Oakdale.

266—If on No. 42 how would you pro-

ceed?

A.— If on No. 42 would proceed ac-

cording to rule ahead of No. 32 between

the designated points.

No. 267—No. I had right of track

over No. 2 to Lexington. What would

you do if on No. I?

A.—This order gives No. i the right

of track over No. 2 as far as Lexing-

ton and No. 2 must look out for and

clear No. i until Lexington is reached.

26S—If on No. 2 what would you do?

A.—This order . should specify the

portion of road over which the order

conferred the right of tracks, as for ex-

ample, "Waverly to Lexington." Sup-

pose the order to read correctly, if on

No. I, this order would give to No. i

the right of track from Waverley to

Lexington over No. '2. If the trains

met at either of the designated points,

No. I must take the siding.

269—Under this order, how much are

trains of the same class required to

clear each other?

A.—At meeting points of trains of

the same class, the inferior train must

clear the superior train before the leav-

ing time of the superior train.

270—Suppose No. 2, under the cir-

cumstances, went beyond the point

n.inied in the order, what would you

be required to do when you met No. I?

A.—No. 2 would be required to be in

the siding at the intermediate point and

switches set for the main line previous

to the leaving time of No. i from that

intermediate point.

271-—Suppose you were running a

train, and received orders giving you

the right of track to some specified

point against some train of superior

right, and after arrival at that point

you found you could go still farther,

upon your own schedule rights, what

would you do?
.\.— I could proceed, keeping clear of

AUSTR1.\N COMPOUND.
CGolsdorf System.)

the opposing train as many minutes as

my train was required to clear the op-

posing train under the rules. The con-

ductor of my train would have to stop

the opposing train where it was met

and inform it of our arrival and identity

at that point.

272—Suppose you were running a

train, and received an order that an

extra had right of track to a certain

point against you, could you go beyond

that point before the extra arrived?

A.—No. because the extra's time is

not restricted by the time card.

273—What would you do if on the

extra?

.\.—If the opposing train was an

extra I would not pass the designated

point until the other train had arrived.

If the opposing train was a regular

train, we could proceed if we had run-

ning time and ample clearance to reach

some intermediate point.

274—H6w do you understand an or-

der reading: "Work train Extra 275

has right of track over all trains be-

tween Moreland and McKinncy from 7

A. M. until 7 P. M.
A.—-Work train Extra 275 has abso-

lute right of track over all trains be-

tween the designated points for the

designated time.

275—On work train, how would you
be governed?

A.—Would work between the desig-

nated points and for the designated

time regardless of all trains.

276—Suppose you were on train No.

2, and received an order that train No.

I had right of track over you to Whit-
ley, and the two trains meet at that

point, which one takes siding?

A.—Train No. i would take the siding

at Whitley.

277—How do you understand an or-

der reading: "All regular trains have
right of track over No. i between Junc-

tion City and Lexington?"

A.—The order must be understood to

convey the right of track to all time

table trains without reference to class

or directions over No. I between the

points designated in the order.

278—How would you understand an
order reading: "No. I will run twenty
minutes late from Lexington to Somer-
set?"

A.—This order makes the schedule of

train No. i twenty minutes later than

that givfen in the time table between
Lexington and Somerset, and any other

train receiving the order is required to

run with respect to this later time as it

was before required to run with respect

to the regular schedule time.

279—How do you understand an or-

der reading: "No. 2 will wait at Junc-
tion City until 10:30 P. M. for No. 9?"

A.—Under this order No. 2 must not

pass Junction City before 10:30 P. M.
unless No. 9 has arrived, and No. 9 is

required to run with respect to the time

specified at the designated point. Junc-

tion City, or any intermediate station

where the schedule time is earlier than
that specified in the order, as it was be-

fore required to run with respect to the

schedule time of No. 2.

The alloys of lead, tin and bismuth
show peculiar properties. A mixture
consisting of two parts of bismuth, one
part of tin and one part of lead melts at

a temperature a little below 212° F. It

also has the quality of expanding on cool-

ing. It is very useful in filling blowholes

in castings, and is also used in taking

delicate impressions of dies.
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Calculations for Railway Men.

something about jib cranes.

By Fked. H. Colvin.

The question of jib cranes has come
up and in order to answer this in the

plainest manner I am going to use

graphics, in other words draw the

FIG. I. ORDINARY JIB CRANE.

whole thing in as few lines as possible

and make these lines do all the figuring

or as much of it as possible, which will

leave very little for the usual kind.

Let us take a plain jib crane such as

adorns many a foundry and as shown
in Fig. I. This is supported top and
bottom in some safe way which we
will not go into as we are not design-

KIG. 3. WRECKING TYPE OF CRANE.

ing cranes. It has an 8 foot arm, is

ID ft. high and that the strut is 12 ft.

The full load is 10 tons or 20.000 lbs.

What is the strain at the different

points when fully loaded?
We will forget all about inch pounds

and bending moments for now, and

draw what is called a "stress diagram"
as shown in Fig. 2 and this should be

drawn on as, large a scale as you can,

on your drawing board, or on a board

or anywhere else, a sheet of metal is an

excellent place. In this stress diagram
we arc not dealing with feet and inches

but tons, and first draw a vertical line

to left representing 10 tons; this can

be made 10 inches long with advantage.

Draw the other lines at e.xactly the

same angles to this that the diflferent

members of the crane are to the up-

right and measure these lines by the

same scale. That is draw B C in Fig.

2 at the same angle to A B that B C is

to A B in Fig. i. This will give you
the triangle as shown in Fig. 2, and
we then measure the different lines and
find that the top line measures 8 inches

(assuming that we have used one inch

to represent a foot) and that B C meas-
ures i2.)4 ins. These represent tons

stress in the dififerent members as fol-

lows:

The horizontal stress in A C which
tends to pull the crane over toward
the load at the top, is 8 tons. The
stress in the strut or support is I2j4

tons or 25,500 pounds. This is in com-
pression or is pressed at both ends
and carries the load as it supports the

upper arm right under the load.

This member then must be strong

enough to stand this end pressure and
it is plain that a chain or rope would
answer equally well in place of the

timber above. As this is a rather sliort

strut, only 12 ft., we can allow about C
1,000 lbs. pressure to the square inch f2

on this, so we divide 25,500 pounds by i
1,000 and get 25.5 square ins. of good
oak timber to stand this strain safely. A
A 5 by 5 timber gives 25 square inches

and might safely do the work but it is

better to have it a little deeper than it

is wide to offset any tendency to sag
under the load, and we would make it

either 4 wide by 7 deep or s wide by
6 deep, the latter being the stronger of *..

the two. If we used a rope for the

top member instead of the beam, we ^p.
find from a table of wire ropes that a

'"

galvanized wire rope made up. of 6

strands of 2 wires each will break at

38,500 lbs, and as 8 .tons is 16,000 lbs.,

this gives us quite a leeway for safety.

But it pays to be on the safe side and a

still larger rope might be selected in-

stead.

This brings us to a crane of the

wrecking type like that shown in Fig.

3. This should be figured for different

positions of the boom to be sure it is

strong enough for the position in which
it carries the most load, but we take the

position shown and work it out as it is

a little different from the other ex-

ample. Here the load is 16 tons and we
draw the vertical line A B.16 inches

long, if convenient, or 16 half inches as

the case may be. Then draw the other
lines at the same angles as the others,

the same as we did before and we get
B C and A. C. Measuring up these
lines we find that the stress in A C,

& Toixs

SKELETON DIAGRAM OF ORDI-
NARY JIB CRANE.

which is in the hoisting rope, is 135^

tons in this position, that it is 24 tons

in the strut B C and that the horizontal

pull is 13 tons as shown. The distance

between A and D shows the upward
pull on the base of the crane to be 4%

Ui Ton5

FIG SKELETON DIAGRAM OF WRECK-
ING CRANE.

tons, tending tojift it from the car or

wherever it is anchored.

The same line of figuring can be fol-

lowed as before except that we should
reduce the allowable stress in the tim-

ber for the strut owing to its being a

little longer and also being subject to

shocks which it would not receive in
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connection witli tlu- timber support

above as in tlie case of the other crane.

In Ihis case it would be wi-ll Kj re-

duce the allowable stress to 800 lbs.

lier square inch for that strut timber.

As the stress is 24 tons or 48,000 lbs.,

we divide this by 800 and get 60 square

inches as the size of this, which gives a

6 by 10 or a 7 by 9 as is thought best.

In the same way we find the size rope

for the strain of 27,000 lbs. from the

table of wire rope, not forgetting that

this stress is lessened for every time it

goes around the pulley blocks and also

allowing for wear from this very cause.

A galvanized wire rope 4.11 inches in

circumference has a breaking strength

of 75,000 lbs. for a single rope, but as

this will have at least four ropes (two

turns around each pulley"), we can use

one much smaller. This shows that a

rope 2.46 inches in circumference or

less than an inch in diameter will do
the work.

Questions Answered
H I'.R.'\KK V.\LVE BLOW.

(to) J. F. C, East BulTalo, N. Y..

writes:

I am firing an engine that has the E T
brake on the engine and tender, and when
the handles of both brake valves are on

running position there will be a short

blow at the exhaust of the automatic

frrake valve every once in a while. If the

straight air valve is lapped the brake will

go on. What makes it act that way? A.

—In cases that we have noticed, where

the action of the E T brake was similar

to that which you cite, we have found a

sluggish acting feed valve and an exces-

sive brake pipe leakage, working together,

produced a mild blow at short intervals

at the automatic brake valve. The feed

valve would charge the brake pipe to

70 lbs., then close, and would not open

again until the brake pipe pressure had

reduced from 3 to 5 lbs., and as this leak-

age caused the reduction to take place

rather quickly in the brake pipe pressure,

the equalizing valve in the distributing

valve would operate and admit air to the

applicatioti chamber ; then the reducing

valve would open, charge up the brake

pipe, and return the equalizer valve to re-

lease position, thus permitting the air in

the application chamber to escape to the

f.tmosphere at the automatic brake valve

exhaust. By placing the independent

brake valve handle on lap the air in the

application chamber could not escape each

time the equalizing valve returned to re-

lease position, but remained trapped in the

application chamber ; hence when the in-

dependent valve was lapped the brake

would apply.

BROKEN APPLICATION CHAMBER PIPE.

(20) E. J. K., Altoona, Pa., writes:

In case of the pipe connecting the inde-

pendeiit brake valve and the distributing

v.ilve breaking off, what effect will it have

on the working of the brake and what
must bo done to reiuedy it so as to get in?

.A.—That is the application chamber pipe,

and if it breaks it will put the brake out

i.f commission on the engine only. To
get in and work the brake the connection

at the distributing valve reservoir must
be plugged tight, and the double heading

pipe disconnected. You can then operate

the brake with the automatic brake valve,

but not with the independent brake valve.

FALL OF PKI^SSURE.

(21) T. C, Caspar, Cal., writes:

I have noticed sometimes when drift-

ing and filling the boiler, hot fire in

furnace, that the pressure would not

drop, but upon opening the blower the

steam would drop 10 or 15 lbs. A.

—

When you shut off steam the fire is not

stimulated by the action of the exhaust,

as the blast ceases and the generation

of steam is reduced. It is also some-
what checked by the action of the in-

jector, but this may not become im-

mediately apparent on the gauge, but

it will show after a little while. When
the blower is put on, especially if the

blower pipe is taken off the boiler near

the steam gauge pipe, a local reduction

of pressure rnay be caused which more
quickly shows on the gauge.

DOUELE-HEADINO WITH E. T. BRAKE.

(22) R. S. W., Syracuse, N. Y.,

writes

:

I had a peculiar experience with a

double header where both engines had the

new E. T. brake. I could release all

brakes except those on the second engine

O. K., but these would stay set. What
was the matter? A.—Probably the man
on the second engine neglected to place

the handle of his brake valve on lap after

he closed the brake valve cutout cock.

In all cases of houble heading, where the

engine not operating the brakes is

equipped with the E T. brake, the handle

of the automatic brake valve should be

placed on lap after the brake valve cut-

out cock is turned to the closed position.

This opens up the distributing valve ap-

plication chamber exhaust to the atmos-

phere, so that the air in this chamber can

escape when the man operating the brake

places the handle of his brake valve in

release.

POSITION OF REVERSE LEVER.

(23') M. D,, Scranton, Pa., writes: In

running a locomotive down grade with-

out steam should the reverse lever be

hooked up or put in the forward notch?

—A. The lever should be placed in the

forward notch for the reason that in a

hooked-up position a partial vacuum will

be formed in the cylinder while the piston

is moving from the point of cut-off to the

point of release, and when the exhaust

port is opened, the cinder-laden gases

from the smoke-box rush into the cylin-

der. The compression induced bv the

short travel of the valve also has the

pernicious effect of lifting the valve off

Its seat and causing a clattering of the

valve as it rises and falls on the valve

seat. Opening the cylinder cocks relieves

this trouble, but rapidly cools the cylin-

der.

fiRADUATING OFF THE E. T. BRAKE.

(24) B. R. T., Hartford, Conn., writes:

When handling passenger with the new
brake valve that holds the brakes on the

tender and engine, I notice that you can

jar the train at the stop if you release

the brakes on the train and don't let them
(;ff on the engine. Which is the best

way to handle this brake to make a

smooth stop? A.— It is quite true, if you
do not graduate off the locomotive brakes

properly, when you release the train

brakes (passenger) before coming to a

stop, you will experience a jar or "kick

back" on the train, but there is no good

reason why you should not graduate of!

completely the locomotive brakes just as

the stop is accomplished and make a

smooth stop without the "kick back" com-
plained of. In handling the brakes with

the H brake valve (E T brake), the fol-

lowing is a good method to observe when
releasing and it will, we think, enable you

to do perfect work : Always hold the

handle in release position long enough to

allow all triples in the train to go to re-

lease, then move it to holding position

—

whether you wish to hold the locomotive

brakes applied or not—then graduate off

betwjeen holding and running positions or

release entirely as the circumstances re-

quire. Don't try to gradute off between

release and running position, but always

between holding and running position.

STEAM TE.MPERATURES.

(25) J. A. W., New Orleans, La.,

writes:

Will you please state through the

columns of Railw.^y and Locomotive

Engineering what is the approximate

temperature of steam as it passes

through the throttle valve, and when it

leaves the tip of the exhaust nozzle in

a simple locomotive with the w^orking

steam pressure of 180 lbs. to the square

inch? A.—The temperature of steam
•it 180 lbs. pressure as measured on
the steam gauge is just about 379^° F.

Tliis may be said to be the temperature

of the steam passing through the throt-

tle. Suppose the steam to be expanded
down so that it leaves the cylinders at

5 lbs. gauge pressure the temperature

of that steam would be close on 228° F.

Look up the table of the properties of

saturated steam in Kent or any good
engineering pocket book.

ANGtn-ARITY OF THE CONNECTING ROD.

(26) R L. B., Wilmington, Del,

writes : Will you please tell me in your
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Questions Answered column what is

meant by the angularity of the main rod?

—A. The angularity of the connecting rod

may best be explained by following the

rod in its movements through one revo-

lution of the driving wheel. When the

crank pin is on the forward quarter the

piston is at the forward end of the cylin-

der, and crosshead and wrist pin are in

their extreme forward position. When
the crank pin comes to the bottom quar-

ter, it will be found that the crosshead

has passed over a little more than half

of its stroke. When the crank pin

reaches the back quarter, the crosshead

will be at the end of its stroke. When

the crank pin arrives at the top quarter

the cross head will be found to have

traveled slightly less than half its stroke

and will be in the same position that it

was in when the pin was on the bottom

quarter. When the pin arrives at the for-

ward quarter, having made one complete

revolution, the crosshead will be in its ex-

treme forward position again. The cross-

head has therefore traveled over unequal

distances for each quarter point of a half

revolution of the wheel, the first and last

.quarters having the greater crosshead

movement and the second and third quar-

ters the less. This is due to the angle

made by the conecting rod as the butt end

travels with the pin and the small end

moves with the crosshead.

FIVE-POUXD REDUCTION K TRIPLE.

(27) J. R. O'D., Hazleton, Pa., writes:

I would like to ask a question on the

air brake. In reading an account of the

K triple I always see it mentioned that

a 5-lb. reduction will apply the brakes

nearly full or equal to a 20-lb. reduction

with the old triple valve. Can you apply

the brakes on a 60-car train with less than

a S-lb. reduction and get all the brakes

on ? A.—With the K triple valve, on long

trains, a 5-lb. service reduction is equal

in efficiency- to a 20-lb. service reduction

with the old triple. The quick service

triple (K) has the advantage over the

older type when making a service applica-

tion on long trains, since if the service re-

duction be only 5 lbs., all brakes throueh-

out the train will apply quickly and uni-

formly, and they will also devfelop suffi-

cient cylinder pressure with this reduc-

tion, because of the brake pipe air that

is put into the' brake cylinder to produce

an effective retarding force. With the

older triples a S-lb. reduction made on

long trains, 50 cars or over, will not apply

all of the brakes, and those that are ap-

plied do not develop any retarding power

to speak of. Also those that do apply do

so very slow and hence lose ground on

this account. From the numerous tests

that have been made with long trains

fitted both with the K triple and with

the ordinary quick action triple, it has

been found that a S-Ib. service reduction

with the former will stop the train in

the same distance that a 20-lb. reduction

will with the latter, a slight variation

from this result being noticeable only

when the speed is higher than that usu-

ally attained by a long train on a level

track.

With a full service application, under

precisely similar conditions as to length

of train, speed, load and grade, the quick-

service triple will stop the train in from

40 to 60 per cent, less distance than will

the older triple. While we have never

made any tests to determine whether a

3-lb. service . reduction will set all the

brakes on a 60-car train, we incline to the

opinion that it will. We should be pleased

to hear from some of our readers on this

latter point.

B.\LANCED ENGINE.

(2cS) R. E., Waterville, Ont., writes:

Will you please tell how or why they call

an engine like the Northern Pacific com-

pound, described in your December, 1906,

issue, as a balanced engine? What does

it means to say an engine is balanced?

—A. This engine is spoken of as a bal-

anced engine on account of the arrange-

ment of its cranks. As shown on page

542 of our December, 1906, issue, the

right high pressure crank on the forward

axle is on the top quarter, the left high

pressure crank on the same axle is on

the back quarter. When in this position

the crank pin on the right centre driving

wheel is on the bottom quarter, and the

one on the left side is on the forward

quarter. All the drives are connected by

side rods, and when two pistons are in

mid stroke the other two are on the dead

points. When the right high pressure

piston is moving forward the right low

pressure piston is moving backward, and

vice versa, and similarly with the cranks

on the left side. The two cranks and the

pair of crank pins give four points of

application for the connecting rods, and

each of these points is, so to speak, 90°

apart.

COUNTERBALANCING.

(29'! G. F. K., Moncton, Canada,

writes:

We have a 37 in. wheel centre and a

43 in. tire. If we want the wheel to

be only 42 ins. outside diameter will it

throw the counterbalance of the wheel

out any more to cut down the centre

to 36 ins. or put on a 42 in. tire than

it will to put on a 43 in. tire on the

y/ in. centre and turn down the tire to

42 ins.? A.—This is not a case of

designing a new counterbalance or of

finding the place where the counterbal-

ance should go. We assume that the

engine as originally designed was

properly counterbalanced, and the

counterpoise is fixed in a certain place.

If you increase the diameter of the

wheel by a new and heavy tire you

do not disturb the effect of the coun-

terbalance because the tire put on

balances itself all the way round, and

so would a larger wheel if it was pos-

sible to add to the ends of the spokes

and enlarge the rim. When you have

the counterbalance all right for one

size of wheel, you can put on a heavier

or deeper tire, or you can turn oflf some

of the wheel rim without affecting the

counterbalance, as long as you do

not cut into the counterbalance itself

or alter it in any way.

VALVE P.\CKING AND BY-PASS BLOW.

(.30) L. C. B., Covington, Ky., writes:

Can a by-pass valve blow, in a piston

valve engine, be detected from a valve

packing blow? A.—The distinguishing

of these blows one from the other

might be difficult for this reason: if

you put the valve on the centre so as

to block both ports and the valve pack-

ing was defective there would be a

blow up the stack. If the by-pass

valve leaked so that steam got down

into one end of the cylinder there

would be a blow from the cylinder

cock at that end. If steam was able to

leak from one end of the cylinder to

the other there would be a blow from

both cylinder cocks, like that from de-

fective piston packing, but if the valve

had any inside clearance steam would

blow up the stack from one or both

ends of the cylinder as the case might

be, and the blow up the stack like that

caused from a defective valve, and in this

case it would not be easy to decide which

it was.

AREA FOR BALANCE VALVE.

(31) L. C. B., Covington, Ky., writes:

Please explain how to figure the area

of a Richardson slide valve and the

port areas, and how to figure it out in

a practical way so as to enable one to

equip a plain slide valve engine with a

Richardson balanced valve. A.—The

rule which may be adopted in such a

case as this is to take the area of the

exhaust cavity of the valve and add to

it the area of one steam port and the

total area so found is the area which

can be included within the inner edges

of the strips. This area ought not to

be exceeded, as otherwise the valve

may be overbalanced. A lesser area

may do according to circumstances. In

this connection read "Leakage of Slide

Valves" on page 18 of the January is-

sue of Railway and Locomotive Engi-

neering.

A new line is to be built from Min-

neapolis to the international boundary,

which will furnish a short line to Port

Arthur, Fort William and the Nipigan

country in Ontario. It will be known

as the Big Fork & International Falls.

Its construction will make it possible

for the run from Minneapolis to the

boundary, to be made in a night —N. Y.

Commercial.
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Air Brake Department
CONDUCTED BY J. P. KELLLY

The M Triple Valve

As the electrification of steam roads

proceeds it is found necessary to modify

in some important particular the air brake

."pparatus to make it meet the rer|uire-

luents in a highly satisfactory manner.

tern, mouiUed on the main slide valve; a

high pressure emergency feature, consist-

ing of a piston and a check valve and

spring, placed on top, and cross wise, of

the body of the triple; and the quick re-

charge features which consists of a clieck

J HE M TRirLE VALVE.

Thus in the electrification of the Rochester

branch of the Erie Railroad it was found

that the M triple valve illustrated here-

with would best meet the requirements

of the service of this branch. This triple,

as may be seen from Fig. i, is of the

pipeless variety, that is, it bolts to a

bracket located in some convenient place

ni the car and to this bracket all the pipe

connections are made, so that when it is

necessary to remove the triple for clean-

ing and repairs these con-

nections do not have to be

disturbed.

The M triple is of the

plain type, similar to the

F I or the H 24 plain

triple, and it performs all

of their functions. In ad-

dition it has the quick

re-charge of auxiliaries,

the quick service applica-

tion of the brakes, the

graduated release of

cylinder pressure and the

high pressure emergency
features. Because of pos-

sessing these additional

features it is a triple that is especially

adapted to high speed passenger service

where the trains do not consist of more
than five cars.

A longitudinal and a cross section view
of the M triple is shovirn in Fig. 2. This

view gives us a clear idea of the internal

construction, showing besides the familiar

piston, slide valve and graduating spring,

a graduating valve of the slide valve pat-

valve spring located in the lower part of

the valve body, and a control pipe or

reservoir connection.

A face view of the graduating valve, a

face and plan view of the slide valve, and

a view of the slide valve seat are shown in

Fig. 3-

For the purpose of making clear the

operation of the M triple, use is made of

the diagrammatic drawings. Figs. 4. 5, 6,

; and 8.

With the M triple there is used a con-

trol pipe or a control' reservoir, whichever

is deemed preferable, and it has a connec-

tion to the M triple at port x, so that

at the same time air is passing through

ports a, c and g and also past the small

check valve through ports y, j and u, to

chamber R air from the control pipe or

the reservoir, as the case may be, is flow-

ing through passage x and port k to cham-
ber R and the auxiliary reservoir. Hence
it will be seen that with air flowing

through these three channels to the auxil-

iary reservoir, the latter will be quickly

charged to maximum pressure after each

release of the brake.

The service application position is rep-

resentation in Fig. 5. The brake pipe and
the auxiliary reservoir being charged to

standard pressure in the manner just de-

scribed, a service reduction in brake pipe

pressure causes the triple piston, the slide

and the graduating valves to assume the

position shown. The main slide valve

closes the brake cylinder exhaust, port M.
also the charging ports k and j, and cuts

ofif the control i pipe from the auxiliary.

The triple piston cuts oflf the charging port

i and the small check valve prevents the

back flow of air through port y. The
graduating valve uncovers ports z and r

and auxiliary reservoir air flows through

these ports to the brake cylinder; at the

same time brake pipe pressure raises the

check valve and allows brake pipe air to

flow through port y into cavity v in the

7
TO AUXILIARY
R r^ERVOIR

"

27't>-0

FIG. :. LOXC.ITIDINAL AND CROSS SECTION OF M TRIPLE VALVE.

The release position of the internal

parts is represented in Fig. 4. Air from

the brake pipe enters the triple through

the passages marked a, c, and g. and it

passes into chamber h, thence through

the feed groove i into chamber R and the

auxiliary reservoir. Brake pipe air also

flows upward from passage a past the small

check valve through ports y, j and u into

chamber R and the auxiliary reservoir.

graduating valve thence through ports q
and r to the brake cylinder, thus producing

the quick service feature and economizing

in the quantity of air used in making the

brake application. This local venting of

brake pipe air into the brake cylinder also

causes a quick response of all the other

triples in the train. The service lap posi-

tion is represented in Fig. 6. A<

soon as auxiliary reservoir pressure re-
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duces slightly below brake pipe pressure air passing into the control reservoir and

the triple piston and the graduating valve into the auxiliary reservoir in charging is

move to the position shown, closing all taken from the brake pipe through the

ports between the brake pipe and the feed groove i aiul ports y, j and u into



March, 1907. RAILWAY AND LOCOMOTIVE ENGINEERING '25

^^ J ran

o%: sSJG

FIC. 5

Air Brake Convention.

Ill a circular recently sent out to the

members of the Air Brake Association by

Mr. F. M. Nellis, the secretary, it is an-

nounced that the fourteenth annual con-

vention of the association will be held in

Columbus, Ohio, beginning at 9 a. m.,

Tuesday, May 14, 1907, which is one

month later than the usual date.

The committee on arrangements and

entertainment is composed of the follow-

ing members : Mr. S. D. Hutchins, chair-

man. 1 132 Columbus Savings and Trust

h-uilding, Columbus, Ohio ; Mr. William

Holbrook, Mr. T. M. McGurty, Mr. J. E.

Ganson and Mr. C. M. Kidd.

This committee has selected as conven-

tion headquarters the Great Southern

.SERVICF. POSITIOX.
y

-^—

P

r r

commodation and electric lighting, are

provided. Stoppages for refreshments arc

made at convenient intervals, and Sydney

is reached shortly before the middle of the

day following the afternoon departure

from Melbourne.

The time occupied in the journey of 582

miles is seventeen and a half hours. In

going from New South Wales to Queens-

land a traveler would leave the New
South Wales railway system at Wallan-

garra, 492 miles from Sydney, and he

would then pass into a narrow gauge

Queensland train, arriving at Brisbane, the

capital of Queensland, about 7 A. M. on

the dny after lenving Sydney the di=;tance

FIG. 6,

train of the, orthodox four foot eight and

a half inch gauge.

/ r r r
SERVICE LAP POSITION.

of 725 miles being accomplished in twenty-

eight hours.

FIG.

/ r r r rt

GR.ADU.\TED.RELEASE LAP POSITIOX.

Hotel, located on the corner of High and
Main streets, where ample accommoda-
tions will be provided for all who attend.

Pullman vestibule combined sleeping

and drawing room cars and corridor first

and second class cars, with lavatory ac-

Railway Speed in Australia.

The four chief towns of Australia

—

.Adelaide, Melbourne, Sydney and Bris-

bane—are now connected throughout by

railway, a total distance of 1,800 miles be-

ing accomplished by express trains in six-

ty-three hours. A visitor from Victoria

to New South Wales enters the latter

colony at Albury, on the southern border

and 392 miles from Sydney. Albury is

the changing place, where the traveler

would have to leave a Victoria broad

gauge train and enter a New South Wales

Runaway Train.

On heavy grades there is always a

strong tendency for trains to get from

under the control of the crew, and for

this reason the utmost care should be

exercised, before commencing the descent,

to ascertain if the brakes are in good

working order, and also whether they are

efficient or not.

To neglect to make the proper test

before starting down, and to allow the

speed, after starting, to increase to a

high rate before commencing the brake

application will, sooner or later, end in

disaster, such as is shown in the illus-

tration, "The Result of a Short Brake

Pipe," which pictures what happened to

a train of fifty-one cars, all air, on a

grade of seventy-one feet to the mile,

when it met an opposing train standing

at a point about three miles from the top.

For some reason the air brakes did not

FIG. 8.

^ r X r
EMERGENCY POSITIO.V

T r
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operate as expected, and the crew, not

finding this out before the speed got too

high, were unable to control it with the

hand brakes.

Most of our readers undoubtedly

know what is meant by the term "co-

efficient of friction," and they also know
that at speeds of twelve miles per hour,

or under, it is seldom less than twenty

per cent, of the brake shoe pressure,

while at speeds of twenty-five miles per

hour the co-efficient drops to twelve per

cent., and sometimes to a lower figure

This simply means that if brakes are ap-

plied while speed is not over twelve miles

per hour they are nearly twice as ef-

fective in retarding the motion of the

train as they are when appHed with the

same pressure at a speed of twenty-five

miles per hour, or over.

These facts every trainman wlio is in

pains with them in order that they may
move easily on the crankpins at the ex-

treme ends'or dead centers. With the main

rod, however, the same care is not so

often taken. It is, as a rule, simply bolted

up into place, and the number of times

that the large end of the main rod gets

licated in running is very much in excess

of tlie number of similar occurrences on

any other bearing on the rods. The
trouble has its origin in the fitting, or

rather the want of fitting, in the case of

ihe front end of the main rod.

The wrist pin bearing is one of the

bearings which must be snugly fitted on

account of its not making a full revo-

lution ; it has a particularly binding ef-

fect on the other end of the main rod. A
'little tlioughtful work in adjusting the

front end is always' necessary and should

be proceeded with deliberately. The

RESULT OF A SHORT BRAKE PIPE.

any manner responsible for the safe hand-

ling of his train on grades should never

forget.

-Another thing which should always be

made a rule of action, based upon knowl-

edge of the above, by every member of a

train crew, is, never let your train get

the start on you at Ihe top of the hill,

but always ascertain whether your brakes

will work properly as soon after pitching

over the top as practicable. Failure to

observe this precaution occasionally gets

good men into trouble, and it also costs

the railroad that employs such men a

large sum to pay for the wrecks which

too often, through overconfidence, their

disregard of this important point causes.

Fitting the Main Rod.

It is observable that in fitting up the

connecting rods of locomotives, generally

speaking there is a tendency to take some

wrist pin should be tried on the brasses

and it is well that the brasses should

have a little clearance on the edges, both

where the brasses adjoin each other as

well as on the outer edges where they

adjoin the walls of the crosshead. The
brasses should be left open at least one-

sixteenth when the rod is snugly keyed.

The position of the large end of the main

rod should then be carefully looked at in

relation to the accuracy with which it

points to the center of the main crank

pin. It does not point to the center once

in a hundred times. The causes that may
have led to this are numerous. There

is only one remedy, that is to refit the

brasses on the front end of the main rod

to the wrist pin. This requires fine me-
chanical skill and after repeated experi-

ment the rod may be brought to the exact

center of the crank pin.

When this has been done the opera-

tion must not be thought to be complete.

Ihe main rod strap should be attached tc

the crank and the main rod slid into the

strap. Before entering the flange of the

brass, it can readily be seen whether the

large end of the main rod is exactly llush

with both the upper and lower portions

of the forked strap. This is very rarely

the case and a refitting of the front end

brass is again necessary before an e.xact

adjustment of the two bearings can be

ir.ade. It is then necessary to loosen the

front end and attach the butt end of the

main rod in place and tighten the key

and observe whether the front end is

pointing straight to the center of the

wrist pin. The least deviation should be

rectified by refitting the back end brasses,

and if both ends are pointing exactly

straight and entirely free from vertical

twist, there should be no trouble with a

main rod so adjusted if the proper means

are taken to lubricate the bearing.

It need hardly be remarked that the

hack end of the main rod should have a

little side play. The pernicious habit of

loosening the keys and letting the hot

brass run in the hope of making a hearing

for itself, has the effect of spoiling the

crank pin, often beyond the possibility

of amendment, for while crank pins that

are worn elliptically may be filed into

some semblance of being true they are

never perfect, but create new trouble.

Fitting the main rod in the method we
have described takes time, and time is

perhaps the scarcest thing there is in the

ivcrage engine shop, but it will save time

eventually if these hints are taken by

those who may be entrusted with the fit-

tius up of the main rod.

Useful Flux.

The following flux is recommended
by French engineers for welding steel

and iron or steel to steel. Borax ten

parts, salammoniac one part, prussiate

of potash one part, iron filings free

from oxide or rust about one-third of

a part. The mixture should be reduced

to powder in a mortar. Water is added

until the mixture becomes a heavy mush.

It is placed on a wood fire and stirred. A
material of about the appearance of

pumice stone is thus produced. It is then

pulverized to fine dust and is ready for

use. The flux is sprinkled over the

metals to be welded when they are at

the welding heat.

One of the pleasantest forms of en-

tertaining is now denied to railroad

chiefs. It is no longer legal for a gen-

eral manager or traffic manager or, for

the matter of that, even Mr. Harriman
himself, to take friends on free trips.

Under the interstate commerce law if a

man should accept an invitation he

would have to pay his fare, just as if

he were traveling in an ordinary coach.
—Mezv York Commercial.
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Electrical Department
K. C. & W. Electric Locomotive.

The American Locomotive Company, in

conjunction with the General Electric

Company, have recently completed a 50-

ton electric locomotive for tlie Kansas

City and Westport Belt Railway. The

locomotive is designed for freight ser-

vice and is carried on two four-wheel

motor trucks of the equalized type, with a

total wheel base of 22 ft., and a rigid

wheel base of 6 ft. 6 ins. Each truck is

equipped with two General Electric Com-
pany's type 5S-H, direct current motors.

The motors are inside hung, half the

weight being carried on the axle and half

by what is called nose suspension from

the truck frame. The rated maximum
tractive effort is 16.400 lbs. When exert-

ing its rated draw-bar pull, the motors

will taken a current of 160 amperes per

motor and will operate a train of 320

tons on a 2 per cent, grade, at approxi-

mately 8 miles per hour.

With a current of 215 amperes per

motor, the locomotive will exert a maxi-

m.um instantaneous effort for starting

purposes of 25,000 lbs., and will haul the

same weight of train on the level at a

speed of 13 miles per hour. The maxi-

mum tractive effort corresponds very

closely with calculated tractive effort of

a steam locomotive and the rated tractive

effort is similar to that of a steam loco-

motive when notched up. This locomo-

tive is provided with type M. single unit

control, with s steps in series and 5 in

parallel. It is equipped with General

Electric Company's combined automatic

and straight air brakes, operated by one

centrifugal pump, with a piston displace-

ment of 50 cu. ft. per minute when de-

livering at a pressure of 90 lbs. It is

fitted with one U. S. trolley, suitable for

collecting a current of 500 volts. The
frame is made of 10 in. channels with

cast iron bumpers and floor plates of

^i-'m. steel. The cab is of the ordinary

type used on electric locomotives with

one main motorman's cab and tw'o spaces

for resistance coils, air pump, etc. Some
of the principal dimensions are as fol-

lows : Length over all, 31 ft. I in. ; height

over cab, 11 ft. 9 ins.; width over all,

9 ft. 6'/i ins. ; total wheel base, 22 ft.

;

rigid wheel base, 6 ft. 6 ins. ; driving

wheels, 36 ins. in diameter.

Electrical Units.

By Roger Atkinson.

When a mass of material which we
call a pound is weighed at the sea

level in the latitude of Washington, the

force of gravity which pulls it down
is also called a pound, but in this case

it is a pound of force, and if we let

"W

the pound of material fall, the pound

of force will, at the end of one sec-

ond, have given it a velocity of 32.16

feet per second. Since the force of grav-

ity decreases as the square of the distance

increases, if the pound of material were

taken 4.000 miles high, being then twice

the radius of the earth from its centre,

the force of gravity would be only '4

of what it is at the surface of the earth,

and therefore the pull of gravity upon

the pound of material would only be

14 lb., and if the mass of material were

allowed to fall under the influence of

that force, it would only attain, at the

end of one second, a speed of —ji" = 8.04

feet per second. Vice versa, if you

wish to know how far to remove the

weight in order to produce a given reduc-

tion in force, we have to take the square

gram the force would be ..ii th of a gram

or one dyne, which isthc amount of force

used as the basis of all electrical cal-

culations. As this unit is very small,

too small for most purposes, like at-

tempting to sell coal by the grain of

weight, it is multiplied by 100,000,000

and called a volt. Thus if we multiply

f.Jfth of a gram by 100,000,000 we get

101936.8 grams or 101.9368 kilograms,

and (i kilo — 2.2046 lbs.) therefore =
224.7298 lbs., or the mechanical equiva-

lent of I volt = 224.73 lbs

Elementary Principles of Dynamos

Bv Clarence Renshaw.

All dynamos and motors depend upon

the fact that if an electrical conductor

is properly moved in the neighborhood
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middle finger will indicate the direction

of the e. m. f. generated and of the cur-

rent which flows when the ends of the

moving wire are joined.

The value of the e. m. f. generated

depends on the strength of the mag-
net and on the speed with which the

wire is moved, that is. upon the total

number of lines of force cut in a unit

of time.

If the ends of the moving wire are

joined so that a current flows, a greater

effort is required to move the wire than

before. On the other hand, if a current

from an outside source is sent through

the wire while it is lying in such a po-

sition as to cut the lines of force, then

the wire will tend to move and the ap-

plication of force will be necessary to

prevent its motion. In this case, the

relation of the current, the lines of

force and the motion produced may be

found by the use of the thumb, fore-

finger and middle finger of the left

FIG. I. THEORETICAL DIAGRAM OF A
DYNAMO.

hand. If these are held at right angles,

and the forefinger indicates the direc-

tion of the lines of force, and the middle
finger that of the current, then the

thumb will indicate the direction in

which the wire will move.
In the first case where the wire is

moved bj^ mechanical force and electri-

cal energy is generated, the action is

that of a dynamo or generator. In the

second case where electrical energy is

applied to the wire and mechanical
motion produced, the action is that of

a motor.

If instead of moving a straight wire

across the field of a magnet as in Fig.

I, the wire is bent into a loop and ro-

tated about an axis as in Fig. :; (which
is a more mechanical arrangement)

then when the wire is in the position

abed, the same general effect will be

obtained as in Fig. i. When the wire is

in the position a' b' c' d', however, it is

no longer cutting the lines of force

.c

FIG. 2. GENERATOR WITH SIMPLE CON-
TACT RINGS.

but is moving parallel to them, so that

no e. m. f. is generated. In any inter-

mediate position, the wire is cutting

lines of force but not as effectively as

in the position abed, for the nearer it

approaches the position a' b' c' d', the

fewer lines it cuts for a given distance

moved. As the wire approaches the

position a' b' c' d' the e. m. f. generated

is in one direction and as it leaves this

position on the other side, the e. m. f.

is in the other direction, since its motion
is reversed with respect to the lines of

force.

During a complete revolution there-

fore, the e. m. f. generated in the wire

starts at zero, gradually increases to a

maximum value in one direction, de-

creases to zero and then repeats the

cycle in the other direction. An e. m.

f. which varies in this way is called an
"alternating" e. m. f. and a current pro-

duced by it, an alternating current.

The simple arrangement indicated in

Fig. 2, therefore, affords the means of

transforming mechanical energy into

electrical energy in the form of alter-

nating currents and thus contains the

essential elements of an alternating

current generator.

If instead of the simple contact rings

shown in Fig. 2, the ends of the re-

volving wire are connected to a con-

tact device of the form shown in Fig.

3, then at the same instant that the

e. m. f. generated in the wire is re-

versed in direction, the connection of

the wire to the outside circuit is also

reversed, so that the current in the out-

side circuit remains always in the same
direction, although that in the wire it-

self is alternating. Such a contact de-

vice is called a "commutator" and the

arrangement shown in Fig. 3 contains

the essential elements of a direct cur-

rent generator.

it was considered an ideal tri-

umph of ingenuity and industry. We
wonder what estimate would be placed

upon the performance of one who had

made one candle last as long as two had
done before. The candle nowadays

spreads its rays in the shape of electric

light—but doubling its durability is a great

achievement, and Professor Parker of Co-

lumbia University claims to have invented

an incandescent liglit which has forty-five

times the efficiency of the ordinary lamp

with carbon filament. The novel feature

of this new lamp is the filament, which

is of a substance the inventor calls helion,

because it resembles the spectrum of heli-

um.

In the tests made, the lamps have

burned steadily from 485 to 1,270

hours, giving an average of 1,000 hours.

At a current density which will

give only a dull red color to the

carbon filament, the new lamp burns

with a bright white light which increases

in intensity as the current is increased.

When the ordinary current is running the

illuminating intensity is four times that

of a carbon lamp,, while there is said

to be a much lower consumption of

electricity per candle power. The lamp

has the further advantage that it will

carry a large overload of electricity

without breaking.

Less than a year ago Dr. Siemann, a

German, announced that he had made a

filament of tantalum. It consumed but

t.g watts per candle-power and was called

"the most startling advance in electric

lighting invention since the pioneer work

of Edison." Then Dr. Kusel announced

from Germany that he had found the

ideal filament in tungsten, another scarce

metal. It consumed 1.2 watts per candle.

Now the Columbia man says that i watt

FIG. 3. SKELETON OF GENERATOR WITH
COMMUTATOR.

per candle has been reached in helion,

which is not a metal, and can be manu-

factured in unlimited quantities. If this

lamp is as successful in general use as it

appears in the laboratory it will be

warmly appreciated by the public.

To Cheapen Electric Light.

In the days of old, before fair science

roused the noble race of mankind, the

n'.aking of two blades of grass grow
where only one had grown before,

The Lehigh Valley Railroad have order-

ed from the Standard Steel Car Company
1,000 additional steel underframe box cars.

The above-named company have com-

pleted delivery of 1,000 twin copper

bottom gondola cars to that road.
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Cylinder Relief Valves.

The paper on cylinder relief valves
recently read before the Canadian Rail-
way Club was prepared by Mr. R, E.
Jolinson, son of the well-known as-
sistant superintendent of motive power
of the Canadian Pacific at Montreal,
Mr. Lacey R, Johnson. It seems that
at one of tlic i)revious meetings of this
club, Mr. H. H. Vaughan, assistant to
the vice-president of the C. P. R., had
rallied the younger members on put-
ting down their thoughts and observa-
tions in railway work, in the form of
a paper, saying, "there is subject
enough in any detail of our loco-
motives for a thoughtful man to write
a paper on." This good natured and
well timed cliallenge was taken up by
young Mr. Joluison, who is at present
fourth engineer on S. S. "Montcalm,"
one of the company's Atlantic fleet.

The writer of the paper supple-
mented his own observations on cylin-
der relief valves by writing to several
prominent railway men on the subject.
He tells us that one superintendent of
motive power replied that until thus
written to he had never taken tim'e
to go into the matter. Not long ago
before relief valves for cylinders came
to be generally used there was a great
deal of trouble caused by broken cylin-
der heads, and the inside of cylinders
was covered with grit and dirt, and
the valves and seats were cut and
grooved. Then the relief valve was
tried. They were practically loaded
spring valves, but there was no stand-
ard as regards size and they were put
on in various places about cylinders
and steam chests.

A case for relief valves which hap-
pened in England was cited. .\ heavy
freight train was to be moved by a
switching engine, but it could not
start the train. With throttle wide
open the engineer pulled tlie reverse
lever into back gear and then threw
it forward, and smash went the front
cylinder cover, and when the .^team
cleared away, the valve rod was found
to be bent just outside the steam chest.
All the switching engines on the road
were equipped with relief valves after
that.

Some of the advantages of relief
valves mentioned were: (1) that they
prevent foreign substances from- the
smoke-bo.K being drawn into the steam
ways. (2) They prevent broken and
leaky steam joints or cylinder heads
by compressed condensation. (3) They
make free running engines when drift-
ing. (4) They reduce the cost of
maintenance on pistons and valves.
The usefulness of relief valves is

greater on a rolling division than on a
level one. as on the latter stea 11 is in
constant use. while on the fnnrer there

IS a good deal of drifting, on down
grades.

The automatic relief valve, as applied
to many engines, gives trouble by the
stem of the valve breaking, and allow-
ing the valve to unseat itself, and the
valve face to be injured. The com-
bined relief and pop valve gives
trouble by steam leaks, especially on
the high pressure side of compound
engines. This interferes with the engi-
neer's view. This could be avoided in

some cases, where space permits, by
applying the improved relief valve
which allows the escape of steam to
the atmosphere by way of the smoke-
stack.

A bit of relief valve experience was
here given by Mr. Johnson. He said.

"I had charge of the refrigerating
plant on the 'Montcalm,' on one of
her recent trips. The engines were
etpiipped with loaded spring relief

valves, one on each end of both low
and high pressure cylinders. Tlu-

steam pipe was about ninety feet long,

which caused condensation. Under the
relief valves I placed small tins to catch
the water blown out. In one hour am
thirty-seven minutes I had a quart of
water.

, I then blocked up the relief

valves and waited a few minutes unti.

the engines pounded and began to slow
down. I set the valves free and in a

few minutes everything was running
shipshape. The next time we stopped
the machine, I (on the quiet') had to
put in two new studs in the high pres-
sure cylinder head, because I broke
two in trying to tighten up after the
experiment."

Mr. Johnson suggested the advisabil-
ity of having some experiments con-
ducted with a view of establishing
some rule for proportioning relief

valves to size of cylinders. An ex-
periment in this direction which he
thought might be useful would be to have
a connection or electric contact between
relief valve and a bell in the locomotive
cab, so that when the valve lifts, the bell

in the cab will ring. When this happens a

note of the position of every lever in

the cab to be taken, special attention
being paid to reduction of train line

pressure and air reservoir pressure
used in bringing the trains to a stop.

Next block the relief valves shut, and
repeat the experiment, noting the dif-

ference in momentum of train while
drifting into a station, and also take
indicator cards of engine with relief

valves open and closed.

plates fastened to them. The special con-
struction adopted is shown in our illustra-
tion. This is the standard of the Cana-
dian Pacific Railway, its special feature
being the ventilation of that portion of
the house above the bottom of the hood.
The jack is made .so that the smoke pipe

extends up into the pipe which stands on
the roof and there is an air space between
the two. The ventilating arrangement is

.something like the construction of an in-
jector where the smoke pipe is analogous
to the steam nozzle and the outer pipe
is like the combining tube.

The frame work of the jack is of wood,
iron and asbestos angles. The plates are
fastened by copper rivets, bolts and nails.
All the material used is waterproof and

FIREPROOF SMOKE JACK USED 0.\ THE
C. P. R.

Fireproof Smoke Jack.

Mr. F. P. Gutelius, assistant chief engi-
neer of the Canadian Pacific Railway at

Montreal, has recently designed a smoke
jack for engine houses, made with sup-
porting posts and hardened asbestic

fireproof, it is not afltected by smoke or
fumes of gas or by climatic changes in

temperature, etc.; it is claimed that the
jack has a long life, and that its light
weight and low cost recommend it for
general use. The oblong aperture at the
base of the funnel makes the placing of
engines under it very convenient. An
engine can be moved a short distance for-
ward or back under the jack as occasion
demands without smoking up the whole
house. Suitable drip troughs can be
placed round the edges of the funnel. The
device is patented and is handled in the
United States by Wendell & MacDuffie of
New York.
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Automatic Switch Closer.

Among the safety devices on view at

the Safety Apphance Exhibition in New

York last month was one which was de-

signed to automatically close a facing

point switch in front of a moving train

in case such switch had been left open

through carelessness, design or other rea-

son. Our illustration shows the device

being tried on the L. S. & M. S. near

Silver Creek, N. Y.

The device consists of a trip by the

side of the track which engages with a

striker on the side of the pilot of the

engine. This striker is arranged so that

the engine can back over the trip with-

out moving it. It is in fact like the tool

nnkler on a shaper or planer which holds

the engine is movid past the trip before

the switch is thrown. The idea is to' pre-

vent a train luoving at high speed from

entering a switch, and the fact that the

switch is automatically closed in front of

a train so as to make the main line con-

tinuous does not break or any part of

the switch mechanism. Mr. Ernest F.

Green, the inventor of the device, was in

charge of the exhibit. Our illustration

shows the trip on one track elosmg switch

on another. This was done in the test

as a matter of precaution.

Bucknell Doesn't Want Much.

Bucknell runs an engine on a branch

line, and you know how a man who has

all his spare time at home at the far

TFSTING SWITCH CLOSING DEVICE ON THE L. S. & M. S. TRH> ON ONE TR.\CK

IlOSF^ "witch ON ANOTHER TRACK, FOR EXPERIMENTAL PURPOSES.

against the stroke but gives easily as the

tool slides back. The trip beside the

track is fastened to a rod which is carried

to the switch mechanism.

When the switch is opened a coil spring

lying between the ties is compressed and

the spring is so held while tlie switch is

open by a locking device lying parallel

with the ties in a cast iron box just out-

side the rails. When the trip is moved

by the striker on the pilot it releases the

lock and the compressed spring between

the ties closes the switch at once, and be-

fore the oncoming locomotive has got:

up to the switch. The switch is opened

and closed by hand in the usual way, and

the lock contained in the box is only

operated by the trip. The switch can be

locked by padlock on the switch stand

like other switches, but whether locked at

the stand or not, the trip always operates

to close the switch when it is struck.

W'hen it is desired to take the siding

end of the brancli and away from the

round house expects the hard working

staflf at that point to drop everything

and attend to him for the few hours

he is at the round house. Bucknell w\ts

one of this class of man, and Bucknell

was regarded as' a kicker.

He said something the other day to

Osborne W'hite, the round house fore-

man, which sounded all right for the

moment. They had been talking of

the amount of work which had to be

done and the short time there was to

do it in and Bucknell said, "I believe

you foremen ought to be better paid."

T am very glad to hear an experi-

enced man like you say that Bucknell,"

replied White with a smile of pleasure,

"more pay would be acceptable."

"Yes," replied the branch engineer,

"the company ought really pay a fore-

man more money, because then we

would get a better class of men."

First Train Dispatcher.

The story of the first railroad train dis-

patcher, as given by Mr. George J. Charl-

ton, general passenger agent of the Chi-

cago & Alton, is briefly as follows:

"Mr. A. H. Copeland, who for nearly

thirty years was agent lor the Chicago &
Alton Railway at Chenoa, Illinois, claims

to be the first man who ever dispatched

a train by telegraphic train orders.

in the winter of 1852 Mr. Copeland

worked in the post office at Middlebury,

Vermont, and was also telegraph operator,

tlie telegraph offices in those days being

generally located in the post offices and

not in depots. Railways had no tele-

graph service of their own ; the trains

were operated wholly by time card rules,

which provided that one train would wait

..t a certain station until the other train

1 ad passed. Such a condition existed on

I he winter morning in February, 1852.

riie north-bound train, due to meet the

-outh-bound train at Middlebury, was in

I snowbank in tlie Green Mountains south

of Rutland.

The conductor of the southbound

train was of course unaware of this,

and only knew that he and his pas-

sengers had before them a wait at Middle-

!)ury anywhere from twelve minutes to

twelve hours, when at the expiration of

I lie latter time his train regained its right

to proceed south to Rutland. As the

length of delay increased, the restless,

irritated passengers grew bold and wan-

dered uptown from the depot. Some of

ihem straggled into the post office and

happened to tell Copeland of the delay,

fhe operator thought a moment. Then

he said, 'You bring the conductor up here

ynd perhaps we can fix it so that you can

L'o on to Rutland without waiting for the

i.orth-bound train.' The conductor de-

murred, but finally acceded to the demand

of his irate passengers.

L'pon arrival at the post office Mr
Copeland handed him a message from

his superintendent at Rutland. It

read something like this : "North-

bound train in snowbank south of here.

You come on to Rutland and I will not

let any train go north until you arrive.'

The conductor read his order, looked

Copeland straight in the eyes and said,

'T am afraid to do this. I might be tak-

ing a chance. How do I know it's genu-

ine?' Copeland quietly replied, 'I'll ride

on the engine to Rutland.' That settled

it and the train went on its way, the pas-

^engers rejoicing and heartily thanking

the operator, who kept up a wonderful

amount of thinking while quietly sitting

in the cab from Middlebury to Rutland.

"It was not until 1868. or sixteen years

after all this, that Copeland went to the

Chicago & Alton, where he found in full

tflfect the perfected result of his original

and accidental use of the telegraph in the

movement of railway trains."
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Of Personal Interest
Mr. Y. Vamlcnburg has been elected

president of the Birmingham & Atlantic,

with office at New York City.

Mr. D. P. Kellogg has been appointed

master mechanic of the Southern Pacific,

with office at Los Angeles, Cal.

Mr. T. F. Carberry has been appointed

division master mechanic of the Missouri

Pacific, with headquarters at St. Louis,

Mo.

Mr. C. F. Larson has been appointed

purchasing agent of the Mississippi Cen-

tral, with headquarters at Hattiesburg,

Miss.

Mr. William Henry has been appointed

assistant master mechanic of the St. Louis

& San Francisco, with office at Memphis,

Tenn.

Mr. Isaac McKeever has been appoint-

ed master mechanic of the Lehigh Valley

at Weatherly, Pa., vice Mr. Thomas
Coyle, deceased.

The office of Mr. W. F. Teat, master

mechanic of the Louisville & Nashville,

has been removed from Blue Ridge, Ga.,

to Etowah, Tenn.

Mr. Otto Comelison has been appointed

superintendent of transportation of the

Chicago Great Western, with headquarters

at St. Paul, Minn.

INIr. L. H, Wheaton has been appointed

engineer of maintenance of way of the

Halifax & Southwestern, with office at

Bridge-water, N. S.

Mr. C. W. Clark has been appointed

general foreman of the mechanical depart-

ment of the Midland Valley, with head-

quarters at Muskogee, I. T.

IMr. L. A. Litterer has been appointed

road foreman of i;ngines of the Atchison,

Topeka & Santa Fe Coast Lines, with

headquarters at Needles, Cal.

Mr. J. T. Johnston has been appointed

assistant general boiler inspector of the

Atchison, Topeka & Santa Fe, with head-

quarters at Albuquerque, N. M.

Mr. Walter Reid has been appointed

road foreman of engines of the second dis-

trict of the Atchison, Topeka & Santa Fe.

with headquarters at Needles, Cal.

:Mr. C. M. Hunt has been appointed

superintendent of maintenance and trans-

portation of the Pacific & Idaho Northern,

with headquarters at Weiser, Idaho.

Mr. L. H. Nolan has been appointed to

the new office of superintendent of ter-

minals of the Grand Trunk, with head-

quarters at Milwaukee Junction, Mich.

Mr. R. G. Long has been appointed di-

vision master mechanic of the Missouri

Pacific, with headquarters at Fort Scott,

Kan., vice Mr. W. C. Walsh, resigned.

Mr. O. R. Hale has been appointed

master mechanic of the Torreon division

of the Mexican Central, with headquar-

ters at Torren, Coah. Mex., vice Mr. R.

n. Rutherford, transferred.

Mr. J. J. Curtis has been appointed mas-

ter mechanic of the Chicago Union Trans-

fer Railway, with headquarters at Clear-

ing, 111., vice Mr, D. Anderson, resigned.

Mr. N. Greener, heretofore master me-

chanic of the Treniont & Gulf, has been

appointed superintendent of motive power

of the same road, with office at Trcmont,

La.

Mr. R. M. Galbraith has been appointed

superintendent of machinery of the Kan-

sas City Southern, with office at Pitts-

burgh, Kan., vice Mr. F. Mertsheimer, re-

signed.

Mr. James Kennedy, who has for the

past two years been on the editorial staff

of Railway and Locomotive Engineering

and of The Automobile Magazine, and

JAMES KENNEDY.

who is well known to our readers, has re-

cently been elected vice-president of the

.•\ngus Sinclair Company of New York.

Mr. R. H. Rutherford has been ap-

pointed master mechanic of the Aquasea-

lientes division of the Mexican Central,

with headquarters at Aquasealientes,

Mexico.

Mr. William McMasters has been ap-

pointed assistant purchasing agent of the

Chicago, Indiana & Southern and the In-

diana Harbor, with headquarters at Chi-

cago, 111.

Mr. J. R. Bancroft has been appointed

general foreman of shops of the Houston

& Texas Central, with headquarters at

Houston. Tex., vice Mr. D. E. Bloxsom,

resigned.

Mr. G. J. De Vilbiss, formerly master

mechanic of the Baltimore & Ohio at

Newark, Ohio, has been appointed super-

I

intendent of motive power of the Hocking

Valley, Toledo & Ohio Central, the Kana-

wha & Michigan, and the Zanesville &
Western, with headquarters at Co-

lumbus, O.

Mr. W. W. Thomas has been appointed

master mechanic of the St. Louis & San

Francisco, with headquarters at Cape

Girardeau, Mo., vice Mr. Wm. Henry,

transferred.

Mr. R. H. Cobb, Jr., has been appointed

superintendent in charge of transportation,

maintenance of way and equipment of the

Tombigbee Valley, with headquarters at

Fairford, Ala.

Mr. F. S. Guinn has been appointed

road foreman of engines of the first dis-

trict of the Arizona Division of the Atchi-

son, Topeka & Santa Fe, with headquar-

ters at Needles, Cal.

Mr. M. P. Shields has been appointed

mechanical foreman of the Intercolonial

Railway, with headquarters at Chaudiere

Junction, Que., vice Mr. M. Henchey, as-

signed to other duties.

Mr. H. C. Fleming has been appointed

road foreman of engines of the Alabama

Great Southern, with headquarters at Bir-

mingham, Ala., vice Mr. S. C. Parker, as-

signed to other duties.

Mr. F. B. Harriman. general superin-

tendent of the Illinois Central lines north

of the Ohio River, has been appointed

general manager of that road with head-

quarters at Chicago, 111.

^Ir. F. R. Cooper, formerly master me-

chanic on the Lehigh Valley, has been ap-

pointed superintendent of motive power

of the South Buffalo Railway, with head-

quarters at Buffalo, N. Y.

Mr. M. J. McGaw, heretofore division

master mechanic of the Missouri Pacific

at St. Louis, Mo., has been transferred to-

Sedalia, Mo., in the same capacity, vice

Mr. S. M. Dolan, resigned.

Mr. T. Rumney, heretofore assistant

mechanical superintendent of the Erie,

has been appointed mechanical superin-

tendent at Meadville, Pa., vice Mr.

George W. Wildin, resigned.

Mr. R. M. Drake has been appointed en-

gineer of maintenance of way of the

northern district of the Southern Pacific,

with headquarters at San Francisco, Cal.,

vice Mr. W. C. Edes, resigned.

^Ir. F. S. Forest, superintendent of the

Montana Central, has been appointed as-

sistant general superintendent of the Great

Northern, with headquarters at Minot, N.

Dak, vice Mr. J. M. Davis, resigned.

Mr. M. N. Forney, the distinguished

engineer and author, has lately gone

through a severe attack of illness, but is

now convalescent. In reply to a request
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for his photograph, Mr. Forney wrote

:

"My friends say I am looking better, but

not better looking.''

Mr. C. \\'. Booth has been appointed

purchasing agent of the Wisconsin Cen-

tral, with headquarters at Milwaukee,

Wis. Mr. Booth was heretofore assist-

ant general superintendent of that road.

Mr. H. A. Boomer, heretofore general

superintendent of tlie Lake Erie & West-

ern and the Northern Ohio, has been ap-

pointed general superintendent of these

roads, with headquarters at Indianapolis,

Ind.

Mr. H. M. Fickinger has been appointed

assistant general manager of the Cuba

Eastern Railroad and allied companies.

Worth divisions, with headquarters at

Fort Worth, Tex.

Mr. E. .X. Wcstcolt, heretofore fore-

man of car repairs on the Erie at Kent,

O.. has been appointed assistant mechani-

cal superintendent in charge of the car

department of the Erie, with headquar-

ters at Meadville, Pa.

Mr. Harrington Emerson, who as an

expert production engineer has for three

years past been working upon the Santa

Fe, recently addressed the Engineering

Assembly of Purdue University on "Rail-

road Operating Records."

Mr. W. A. Drake, heretofore general

superintendent and chief engineer of the

Santa Fc. rnsruit & Plioenix. has been

lias for the past two years been assistant

to the president of that company.

Mr. S. S. Stiffey has been appointed to

tlie new office of general superintendent

of motive power of the Hocking Valley,

Toledo & Ohio Central, the Kanawha &
Michigan, and of the Zanesville & West-

ern, with office at Columbus, Ohio.

Mr. Garrett Davis, fo'rmerly district en-

gineer on the Rock Island, has been ap-

pointed superintendent of the division of

that road from Vinton to Estherville and

Cedar Rapids to Minneapolis. Mr. Davis'

headquarters are in Cedar Rapids, la.

Mr. K. A. Froberg, formerly superin-

tendent of shops on the Great Northern,

has been appointed master mechanic of

JASPER WANDLE'S LAST ENGINE. HE IS STANDING WITH HIS I'IREMAN AT THE FRONT END.
F. W. BLAUVELT, IS IN THE CAB WINDOW.

HIS NEPHEW,

and assistant to the president of the Cuba
Eastern, with headquarters at Guantana-

mo, Cuba.

Mr. A. H. Hodges, formerly general

foreman of the Baltimore & Ohio at

Brunswick, Md., has been appointed mas-
ter mechanic of the Cumberland division

of that road, with headquarters at Cum-
berland, Md.
Mr. A. E. Mitchell, formerly connected

with the motive power department of the

Lehigh Valley, has been appointed en-

gineer of tests of the New York, New
Haven & Hartford, with headquarters at

New Haven, Conn.

Mr. J. W. Robins has been appointed

general superintendent of the southern

district of the Rock Island lines, compris-

ing the Oklahoma Panhandle and Fort

appointed vice-president and assistant

general manager of that road, with head-

quarters at Prescott, Ariz.

Mr. J. Kirkpatrick, heretofore master

mechanic of the Cumberland division of

the Baltimore & Ohio, has been appointed

master mechanic of the Newark division,

with headquarters at Newark, Ohio, vice

Mr. G. J. De Vilbiss, resigned.

Mr. E. H. Harlow, master mechanic

of the Valley Division of the Atchison,

Topeka & Santa Fe at Richmond, Cal.,

has ben transferred to the first district

of the Albuquerque Division, with head-

quarters at Albuquerque, N. M.
The Standard Coupler Company, 160

Broadway, New York, announce the pro-

motion of Mr. Edmund H. Walker to be

their general sales manager. Mr. Walker

the Montana Division of that road, with

headquarters at Havre, Mont., vice Mr.

Geo. Herren, assigned to other duties.

Mr. H. H. Hale, formerly assistant

master mechanic, Pere Marquette Rail-

road, Grand Rapids, Mich., has resigned

to accept a position as superintendent of

motive power and machinery of the Ne-

vada Railroad and consulting engineer

of the Nevada Consolidated Mining and

Milling Company.

Mr. Alfred Price has been appointed

general superintendent of the Central Di-

vision of the Canadian Pacific Railway

at Winnipeg, Man., vice Mr. G. J. Bury,

promoted. Mr. Price was at one time a

telegraph operator on the road and has

also been a divisional chief train dis-

patcher. He has made a thoroughly good



March, 1907. RAILWAY AND LOCOMOTIVli ENGINEERINO 133

vt'cord in the various positions he has

held, and has been steadily advanced in the

service of the company. Mr. Price is a

practical railroad man, and each step in

his advancement has been gained by hard

work and ability.

Mr. K. C. Spatz has resigned from the

position of general foreman of the Edge-

mont shops of the C, B. & Q.

Mr. W. D. Dawson has been appointed

general foreman of the Cliicago, Burling-

ton & Quincy shops at Edgemont, S. D.,

vice Mr. K. C. Spatz, resigned.

Mr. William Schlafge, formerly Master

Car Builder of the Erie, has been ap-

pointed general master mechanic of that

road, with headquarters at Meadville, Pa.

Mr. J. W. Small, heretofore master

mechanic of the Southern Pacific at Los

Angeles, Cal., has been appointed super-

intendent of motive power of the Arizona

Eastern, the Arizona & Colorado, the

Cananea, Yaqui River & Pacific, the

Maricopa & Phoenix and Salt River Val-

ley, and the Gila Valley & Northern, with

headquarters at Tucson, Ariz.

Mr. George J. Bury, formerly general

superintendent of the Central Division of

the Canadian Pacific Railway at Winni-

peg, Man., has been appointed assistant

general manager of the Lines West of

Fort William. This is a new position which

has been lately created. Mr. Bury was at

one time secretary to Sir William Van

Home, and has steadily worked his way

up by perseverance and ability through

the positions of assistant superintendent,

superintendent and general superintend-

ent on various divisions of the C. P. R.

His appointment to the position just

created gives general satisfaction. His

office is in Winnipeg.

Mr. M. P. Cheney, road foreman of

engines for several years past at Needles,

Cal., has recently been transferred to San

Bernardino as road foreman of engines

of the Los Angeles Division. The engi-

neers and firemen of the Arizona Division

of the Santa Fe Railway made a presen-

tation to him as a token of their

appreciation of his straightforward and

honest methods of dealing with them and

his kindly and painstaking manner of

giving instructions, in his official capacity

of road foreman of engines. They gave

him the best railroad timepiece they were

able to secure in Los Angeles, fitted in a

solid gold case. The following inscrip-

tion was on the watch : "Presented to M.

P. Cheney, road foreman of engines, by

the engineers and firemen of the Arizona

Division. .\., T. & S. F. Railway." The

presentation was made at the dedication

of the recreation building which the Santa

Fe Railway have provided for the em-

ployes at Needles, Cal.

Another Veteran Engineer Gone.

JasptT Wandlo, another of those old

locomotive engineers, one of the few

pioneers who helped make railroading

a success, and whose life was practi-

cally spent with a firm grip on the

throttle of a locomotive, has passed

;.\vay, he died on Wednesday, January

30, 1907, at Paterson, N. J., where, for

the last eleven years he has made his

home with his sister, Mrs. Peter

Doremus.
Mr. Wandlc was born in New York

City on March 10, 1825, and was nearly

82 years old. While still a young man

he engaged himself with a "whaler,"

and for three years cruised about the

Pacific Ocean and the China Sea, this

was in the forties, when the American-

built clipper ships and whalers were the

Read, not to contradict and confute,

not to believe and take for granted,

not to find talk and discourse, but to

weigh and consider.—Bacon.

THE L.VTE JASHICK WANULK.

pride of the seas. Iti 1852 he took to

railroading and began his career on

the Erie Railroad, when its Eastern

terminus was at Piermont, New York,

he was at first employed as a fireman,

but was soon promoted to the right

hand side of the cab, his first engine

was the "New York," No. 9, a si.x-

wheel connected Baldwin wood burner

with a haystack boiler and an old-

fashioned broad top smoke stack, the

valves were operated by hook motion,

the cylinders were mounted at an angle

about half way up the sides of the

smokebox. and the main connections

were on the rear drivers, there were no

truck wheels under the engine.

In 1S56 Mr. Wandle left the Erie.

and soon after went to the Central

Railroad Company of New Jersey,

where for more than six years he ran

both freight and passenger trains, then

early in 1863 he entered the service of

The Cold

Test
With the bleak, cold

weather comes more or

less imperfect action of

the air brakes, and worry
and trouble for the engi-

neer as a result. If noth-

ing is done to relieve this

condition, you will be

bothered all winter, and

consequences may be seri-

ous.

When the air brake sys-

tem is lubricated with
Dixon's Graphite Air

Brake and Triple Valve

Grease the brakes respond

sensitively to all reduc-

tions of pressure. Even in

the coldest winter weather

this grease will not stiffen

and result in emergency
action of the brakes when
service application is

wanted.

Get "proof" sample No.

69-1 and make some trial

tests on your engineer's

valve and angle cocks.

JOSEPH DIXON
CRUCIBLE CO.
Jersey City, N. J.
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the Lehigh Valley Railroad Company,
remaining in their employ imtil De-
cember, 1895, over thirty-two years,

when, being nearly seventy-one years

of age, he was retired by that company
and his name was placed upon its pen-

sion roll, thus ending most satisfac-

torily a long and successful railroad

career; his last engine on the Lehigh
Valley was No. 27, shown in our illus-

tration on page 132.

During his later years Mr. Wandle
led a very quiet life, but was always

ready to talk of the good old days

in railroading, his record of over forty

years as a locomotive engineer was re-

markable in that during all that long

period of service he never met with a

serious accident, this \vas his one pride

and of which he often spoke during the

latter part of his life, that this ex-

cellent record was appreciated by the

Lehigh Valley Company, is shown in

the following letter sent him by the

superintendent notifying him of his re-

tirement.

LEHIGH VALLEY RAILROAD.
Lehigh Division and Easton & Aniboy
Railroad. Office of the Superintendent.

E.\STON, Pa., November 6. 1895.
Mr. Jasper Wandle, Engineman,

South Easton, Pa.
Dear Sir.—In consideration of your long

term of service in the employ of this com-
pany as a locomotive engineman, and your
good record during that time, permission
has been given to allow you to retire from
active duty, and the salary to be paid you
will be $35.00 per month.

This retirement may go in effect, say
by December 1st, if you so desire. Of
course, if you prefer to remain at your
post for a while longer, you are at liberty
to do so, but considering the fact that you
have been on an engine for a period of
thirty-two years in the employ of this
company, no doubt you will be glad to ac-
cept of retirement.

Yours truly,

(Signed) James Donnelly.

Superintendent.

On March 25, 1851, Mr. Wandle was
married at Keyport, N. J., to Miss
Sarah Cornelia .Mlaire. a descendent of

the old Huguenot family of that name,
his wife died in October, 1895. they
had no children, he is survived by three
sisters. The body was laid to rest in

the family plot in Easton Cemetery.

N. Y. C. Electric Locomotive.
The Coming of the Electric Locomotive

on the New York Central Lines, is an

interesting illustrated pamphlet of eight

pages, concisely and carefully written,

w'hich describes the new motive power
on the Hudson and Harlem Divisions of

the New York Central. The adoption of

electricity for the motive power by the

New York Central, for their enormous
passenger traffic into and out of the.

terminus at the Grand Central Station,

New York, marks an era in passenger
transportation in America. A few days
ago there were eighty-four trains being

operated in and out of this station either

by electric locomotives or multiple unit

controlled electric cars. A copy of this

pamphlet will be sent free to any address

in the world on receipt of a two-cent

stamp by George 11. Daniels, Manager.

General .Vdvertising Department, Grand

Central Station. New York.

Coal of the World.
The amount of coal which is niiuL'd

in the various countries of the world

only lacks about three-quarters of a

million of being one full billion tons.

Taking a ton of coal as occupying 40
cubic feet, the pile which the amount of

the world's coal output for 1905, would
make a cubic pile more than 3-5ths of

a mile wide, long and high. The com-
parative figures as given by Technical

Literature are as follows

:

"The latest statistics available ol llio

coal production of the world in 1905

put the total at 929,623,000 tons, as

compared with 867,021,000 tons in 1904,

RECESSIONAL,

or an increase of 7^4 per cent. Most
of the producing countries share in the

advance, the notable exceptions being

Belgium and Russia. The greatest gain

was exhibited by the United States,

wdiose output has jumped from 318,-

276,000 to 352,694,000 tons, or a rise of

6J4 per cent. America is now by far

the largest producer, though the

United Kingdom is a close second and
still remains the largest exporter. The
production of the United Kingdom,
according to British official figures, was
239,889,000, as against 236,147,000 tons,

or an advance of 11/2 per cent. Ger-
many, the third largest producer,

mined 173,664,000 tons, as against 169,-

448,000 tons, or a gain of 2]/^ per cent.

The output of India increased from
7,682,000 to 7,921,000 tons, and of

Japan from 11,600,000 to 11,895,000

tons. Austria-Hungary's total is 40,-

725.000, as compared with 40,335,000

tons, and France's contribution is 36,-

048,000, as against 34,502,000 tons. The
yield of Canada has grown from 6,814,-

000 to 7,959.000 tons, and of South

GOLD
Car

Heating
and

Lighting

Co.

Maoufactureri of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Building

17 BATTERY PLACE

NEW YORK
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America from 3,015,000 to 3,210,000

tons, and France's contribution is 36,-

3,200,000 tons. The production of

America from 3,015,000 to 3,219,000

to 21,844,000 tons, and of Russia from

19,318,000 to 17,120,000 tons, reasons

for the lattiT 1)iing obvious."

A pamphlet just issued by tlie Amer-

ican Locomotive Company illustrates and

describes ten-wheel locomotives weighing

over 150,000 lbs.' It is a sequel to the

pamphlet issued last month by the same

company describing lighter designs of this

type. Tliirty different designs are illus-

trated and the principal dimensions of

each design is given. The engines pre-

sented in the pamphlet range in weight

from 152,000 to 201,000 lbs., and are

adapted to a wide variety of road and

service conditions. This is the sixth of

the series of pamphlets which is being is-

sued by this company, and the scries now
includes pamphlets on the Atlantic,

Pacific, Consolidation and Ten-Wheel

types of locomotives. A copy of this

booklet, which is standard with other

American Locomotive publications can be

had by direct application to the head

office, which is at in Broadway,

New York.

Fire at Baldwin's.

Last month a fire occurred at the Bahl-

win Locomotive Works in Philadelphin

The building destroyed faced on Sprim

Garden street and adjoined the main oflficr-

The burned building was about 175 ft

long by 150 ft. deep, and in it sheet iron

work, pipe bending, brass fitting, paintitu

of cabs was done, also the paint store,

metal pattern store and part of the draw-

ing office were in the same building.

About a thousand men were temporarily

thrown out of employment, but have since

been absorbed into other departments.

The loss has been estimated at about

$500,000. The building will be restored as

quickly as possible.

How and Why.
It is well to bear in mind that the

man who only knows how to do cer-

tain things, but does not know why
they are done, usually remains in a

subordinate position. It is essential to

success that you get into the habit of

analyzing things.

This is particularly true in regard to

railway men. The thinking man comes
to the surface. Some reading outside

->i the daily routine work should be

done by all who expect to advance in

their calling.

Right here. R.\ilvvay and Locomotive

Engineering supplies the necessary ma-
terial. Its pages are filled with the ex-

pressions of the best thoughts of the

leading railroad men of our time. It

has met the universal approval of the

hading railway men throughout the

world. The price, $2.00 a year, places

it within Uie reach of every railro.ul

employee.

"Twentieth Century Locomotives,"

Angus Sinclair Co., deals comprehen-

sively with the design, aonstruction, re-

pairing and opir.iling locomotives and

railway machinery. First principles art

explained. Steam and motive power is

dealt with; workshop operations de-

scribed, valve motion, care and man
agement of locomotive boilers, oper-

;iting locomotives, road repairs to en

gines, blows, pounds in simple and

compound engines; how to calculate

power, train resistance, resistances on

grades, etc. Shop tools explained.

Shop recipes, definitions of technical

terms, tables, etc. Descriptions and di-

mensions of the various types of

standard locomotives. The book is

well and clearly illustrated and is

thoroughly up to date in all particulars,

fully indexed. Price, $3.00.

"Locomotive Engine Running ami

--I 1 , I

III

-
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well illustrated. New edition. Up to date

inforination concerning the whole air brake

problem, including the ET equipment in

question and answer form. Instructs on the

operation of the Westinghouse and the

New York Air Brakes, and has a list of ex-

amination questions for cnginemcn and

trainmen. Bound only in cloth. Price, $1.00.

"Compound Locomotives." Colvin.

This book instructs a man so that he

will understand the construction and

operation of a compound locomotive

as well as he now understands a simple

engine. Tells all about running, break-

downs and repairs. Convenient pocket

size, bound in leather, $1.00.

"Catechism of the Steam Plant."

Hemcnway. Contains information that

will enable a man to take out a license

to run a stationary engine. Tells about

boilers, heating surface, horse power,

condensers, feed water heaters, air

pumps, engines, strength of boilers,

testing boiler performances, etc., etc.

This is only a partial list of its con-

tents. It is in the question and answer

style. 128 pages. Pocket size, 50

cents.

"Care and Management of Locomo-

tive Boilers." Raps. This is a book

that ought to be in the hands of every

person who is in any way interested in

keeping boilers in safe working order.

Written by a foreman boilermaker.

Also contains several chapters on oil

burning locomotives. Price, 50 cents.

"Locomotive Link Motion." Halsey.

Any person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and valve

motion in plain language. Price, $1.00.

tion. Each rail is carried over the bridge

in a 15-in. channel weighing 50 lbs. to the

foot. In the channel spa(;e between

flanges a strip of vulcanized wood 12 ins.

wide and about 54 in. thick is laid, and

on this and in the centre of the channel

the rail stands. On each side of the rail

pieces of oak, cut to fit flange of rail are

bolted down through the holding strip of

oak, the vulcanized wood, the channel web

and the Va-in. plate which forms the

metal floor of the bridge.

The oak holding pieces fit tightly be-

tween the flanges of the channel and the

web of the rail and are laid in 7 ft. 6 in.

lengths. The oak pieces are thick enough

to come up flush with the top of the chan-

nel flanges. In this way the rails are held

rigidly down in the centre of the chan-

nels and the holding bolts do not form

a metal contact between rail and the

Dridge floor. The track circuit for oper-

ating the electric automatic signals is

therefore perfectly insulated.

The bridge floor is, as we have said, a

H-inch plate, carried on a series of 24-in.

Track Insulation on a Bridge

One method of carrying railroad track

over a steel bridge where a track circuit

is used for operating automatic signals

is very well illustrated on the Delaware,

Lackawanna & Western at East Buflfalo,

N.' Y. The bridge in question carries

several lines of rails over William street

in that city. A similar floor is used on

the Lackawanna at Hoboken, N. J., where

the tracks cross Henderson street. Mr.

L. Bush, chief engineer of the railroad,

to whom we are indebted for the in-

formation and the drawing from> which

our illustration is made, informs us that

the design has proved very satisfactory in

practice. The bridge has been in service

five years and notwithstanding the diffi-

culty of insulating rails where they fasten

direct to metal-work, the insulation has

proved very eflfftctive and has not caused

trouble on the signal system.

At the East Buffalo bridge it was de-

sired to avoid raising the grade line and

at the same time maintain a fixed clear-

ance over the -tracks and underneath the

structure. This arrangement gives a com-

paratively shallow floor of good construc-

RAIL INSULATION AND GUARD ANGLE
ON STEEL BRIDGE.

I-beams, and another feature of this

method of rail fastening is the presence

of an angle 6 x 4 x 54 ins. placed with

its long leg against the flange of the chan-

nel on the inner or gauge side of each rail.

This angle is riveted to the floor plate

and also to the adjacent flange of the

channel. On the inside of the channel

the rivet heads are countersunk, so that

the oak holding pieces can be laid in place

without being notched out for rivet heads.

The angle therefore stands up to rail

level and with the channel forms a very

stifT and solid form of construction.

The angles, which are carried off the

bridge at each end, meet on the bank in

a sharp point somewhat resembling the

lines of a gothic arch or church door,

this outline being the usual form in which

bridge guard rails terminate. The object

of this angle brace is, that in case of de-

railment of any vehicle while on the bridge

the wheels would be prevented from ap-

proaching dangerously near the edge of

the structure. If off the track, the flange

of the wheel would, of course, plough into

the oak holding strip, but the angle would

ensure a safe limit to the displacement of

JUST PUBLISHED

The Waischaert
Locomotive Valve Gear

nv \v. \Y. woo LI

Nt'arly 200 pnges. Full.v Illustrated.

PRICE $1.50
Tilt- only book

Issuoi that Is de-
voted (cxrhisively

to llicWalsfbaert
Vfilvo (leiir. and
t tills 11 demand

"" h 1 ( h, during
tlie last few
luoiitlis, has be-
come very im-
portant. If you
vonltl thoroughly
unilerstaiid the
\Va 1 s h a e r t

Valvp Gear you
should fiossess a
ropy of this

hook. as the
author takes the
plainest form of
a steam engine
— a stationary
engine In the

rough, that will only turn Us crank In one
direction—and from It builds up—with the
reader's help—a modern locomotive eqHipped
with the Waischaert Valve Gear, complete.
The points discussed are clearly Illus-

trated; two large folding plates that show
the position of the valves of both Inside or

outside admission type, as well as the links

and other parts of the gear when the crank
is at nine different points in its revolution,

are especially valuable in making the move-
ment clear. These employ sliding cardboard
models which are contained in a pocket in

the cover.

The book is divided into four general
divisions, as follows: I. Analysis of the

gear. II. Designing and erecting the gear.

III. Advantages of this gear. IV. Ques-
tions and answers relating to the Waischaert
Valve Gear, which will be especially valu-

able to firemen and engineers preparing for

an examination fur promotion.

Just Issued—1907 Revised and Enlarged
Edition.

UP-TO-DATE

AIR BRAKE CATECHISM
By ROBERT II. BLACKALT/.

PRICE $2.00

The Standard Book on the Air Brake.
Contains over 2.000 Questions and
Ansirers giving a detailed descrip-

tion of all the Old Standard and
Improved Equipment.

Owing to the
many changes
and improve-
ments made In

the Westing-
bouse Air Brake
It has been
found necessary
to Issue the new,
revised 1907 edi-

tion of the Air
Brake Cate-
chism, which
contains all the
latest Informa-
t 1 o n necessary
for a railroad
man to pass his

examination on the new as well as the

older style of brake.

The new revised 1907 edition is right up
to date and covers fully and in detail the

Schedule E. T. Locomotive Brake Equip-

ment, H-B Brake Valve, SF Brake Valve
(Independent), SF Governor Distributing

Valve, B-4 Feed Valve, B-3 Reducing Valve.

Safety Valve. K Triple Valve (Quick-Ser-

vice) Compound Pump.

I^^Send for a special circular of these

hooks as well as our Other Hailroad Books.

{^"Copies of these books sent prepaid on

receipt of price.

Ailnfitc W^ntori'^'''te for our special terms.
A?enii TTdniEU you can make equal to a

month's pay selling our books on the side.

The Normao W. Henley Publishing Co.

132 Nassau St., New York, U. S. A.
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When the Employer
wei^hj* a. ma.n

Did you ever stop to tliink

that your emplo\er constantly
weighs his men balancing one
against the other?

0£ two men, you and another,
both equally faithful and ener-

getic, the thing that decides in

your favor or against you is

training.

The untrained man kicks the
beam—weighs light; the trained
man outweighs him, always. He
must be kept, promoted, pushed
ahead.

The Internationai, Corre-
spondence Schools are organ-
ized to give you the training thai

makes you indispensable to your
employer. I. C. S. training
turned the scale in favor of 712
men in two months of last year,
bringing them promotions or
increased salaries.

Within the next few months
thousands more will be advanced
through I. C. S. training. Will
you be one of them? You can
be, without leaving your home
or present work. It makes no
difference where you live, what
you do, or how little you earn.

Write us today, stating the
occupation you would like to
rise in, and we will tell you how
3'ou can advance most easily

and most surely.

Facts are facts. You are
being weighed every day. Don't
be found wanting! Write us
at onre.

Here is a List of Good Positions

Select the one you wish to secure,
write a postal to the Intern.\tionai.
Correspondence Schools, Box 805.
ScRANTON, Pa., and ask how you can
qualify to fill it at a good salary. Be
sure to mention the position you prefer.

General Fore. R. R.
R. R. Shop Foreman
R. R. Trav. Enjjineer
R. R. Trav. Fireman
l.ocomolive Engineer
Air-Brake Instructor
Air-Brake Inspector
Alr-Brake Repairman
Mechanical Engineer
Mechanical Drafts.

Electrical Engineer
R. R. Con. Engineer
Civil Engineer
Bridge Engineer
Chemist
Mining Engineer
Architect
Bookkeeper
Stenographer
Ad Writer

the trucks so that vehicles, even moving

at high speed, would be at least safely

carried over the bridge. Satisfactory in-

sulation with a high degree of safety has

I bus been secured.

Twist Drills.

To say that the Cleveland Twist

Drill Co. has brought its specialty to

,1 high degree of perfection is not to

overstate the case. Catalogue No. 34,

just issued, is a model of its kind; not

only are the drills and attachments de-

scribed and illustrated but complete

instruction is given in regard to the

proper use of the drills so that any
intelligent reader can readily learn to

use these fine tools as they should be

used. Probably one of the newest

features in the catalogue is the illus-

trations and descriptions of the im-

proved grip sockets which form an ex-

cellent device for holding taper shank

tools. The oil feeding sockets are

:miillicr important and ossrnfi.Tl feature

is that the earthquakes have so disturbed

that strata that the oil and coal have been

dislodged from their respective places and

thrown together to a certain extent. This

fact has caused considerable dissatisfac-

tion among coal consumers, who claim

that the hard coal which they used to buy

a few years ago for about half the present

price of the product was fully twice as

good as what they get to-day. The oily

coal of the present day is also dusty and'

sooty like soft coal, and when burned in.

furnaces dirties up all the rooms in the-

house."

—

Mihvaukee Sentinel. ,

Self-Closing Water Gauge.

.\t the American Museum of Natural

History, in New York, there was held

last month an exhibition of safety ap-

pliances, and among the devices for use

on railroads was an automatic self-

closing safety gauge glass mounting
and we understand this appliance is

being tried on the New York Central.

The device is made bv the Northern

\ .VLLl-.VliS lUUk-L\ i.i.MlKk til.MPOUXU U.\ 1 H iv L'. 1'.

which only require to be seen to be

appreciated. It may be remarked that

while the use of twist drills has been

general for many years, the Cleve-

land Company has strikingly empha-

sized the proper use of these tools so

that full efficacy of the operation of the

twist drill can be obtained and the life

of the • drill prolonged. Catalogues

may be had on application to the com-

pany, Cleveland, Ohio. Catalogue

No. 32 furnishes nearly 200 pages of

illustrations and descriptions, while

Catalogue 34 has the particular merit

of presenting brief and lucid instruc-

tions.

Oil in Coal.

"One odd feature of the seismic dis-

turbances of the last decade is the effect

they have had on coal," said Hobart John-

son, of Scranton, Pa. "All the coal mined

this year has been so heavily charged with

oil that it burns like pitch pine and %vill

last only about a third as long as the old-

fashioned anthracite.

"The supposition among mining experts

Specialty Company, and consists of the

ordinary gauge glass mounting with

the ordinary valve on the end of the

threaded stem, which can be closed or

opened in the usual way. In addition

to this valve there is inside a weighted

check valve hinged to a pivot on its

lower edge. The weight of the valve

normally keeps it open, but any undue
rush of steam or water through the

mountings, as when a gauge glass

breaks, causes the valve to close and
the pressure on the back of the valve

holds it closed.

In order to prevent the closing of

this valve when blowing out the glass.

the pivot on which the hinged check

valve turns is made in the form of a

horizontal spindle, which passes out of

the mounting through a gland and
packing nut and terminates in a small

hand wheel. The spindle is made with

a lug which engages with a small pro-

jection on the hinged check valve, and
when the spindle is turned the valve

can be opened, and held open. This

permits of the gauge glass being blowr»

out as occasion requires.
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The spindle, hig and liingcd clicck

valve are disposed to one another so

that they cannot be put together ex-

cept in one way, and that the right

way, and in this respect the device is

said to be fool-proof, and it is further

arranged that though this hinged check

valve can be opened by hand wlien it is

desired to blow out the gauge glass,

it is impossible to shut the check valve

by hand. Nothing but the rush of

steam and water through the mounting
will close the check, and though it can

be swung back temporarily to permit

of blowing out. it cannot be closed

from the outside.

There is one other contingency pro-

vided for in this device, and that is that

in case the hinged check valve was left

closed after the glass had been blown

out, that it should automatically open

so that a misleading or false water

level would not be possible in the glass.

In order to do this there is, in the seat

of the hinged check valve, a small

groove cut. so that even when shut,

the valve is always "cracked," and a

slight leakage constantly takes place.

This has the effect of filling the glass

in a minute or two, and when the pres-

sure in the gauge glass equalizes, the

valve falls fully open by its own weight

and correct water level is obtained.

The small groove in the face of the

check valve also serves another purpose.

In case a gauge glass should break when

no one was in attendance the hinged

check valves would close and prevent

loss of water and steam, but these valves

being always "cracked" slightly open, by

reason of the groove in the face of each

would cause a constant sputter and buzz

of water and steam, sufficient to call at-

tention to the fact that the glass was

broken.

Cui Bono?
An industrious watchmaker, in To-

Tonto, Canada, has recently constructed

a steam engine stnaller than a common
house fly. It weighs 4 grains, and it

would require 120 such engines to weigli

one ounce. The speed is said to ap-

proach si.x thousand revolutions per

minute. The sound emitted while run-

ning resembles that mai^e by a mosquito

about to alight on a victim. The bore

•of the cylinder is 3-1000 of an inch; the

stroke is 1-32 of an inch. The working
parts are of steel. The engine bed and

stand are of gold. There are seventeen

pieces in the engine, and in running

before the Canadian Institute com-
pressed air was used. No motion is

visible to the naked eye, but the cal-

culations of speed made by Prof. C.

A. Chant of Toronto University shows
that the engine is the fastest of its size

on earth. It always seems to us that

there is an enormous amount of energy

wasted in work like this.

Electric Tools.

A tinely illustrated catalogue has

been issued by tlie Chicago Pneumatic

Tool Co., chiefly explanatory of the

principle and workings of their air

cooled Duntley electric tools. Portable

pneumatic tools have for many years

been recognized as an essential requi-

site to all macliinc shops claiming to

be in any sense prepared to meet the

requirements of the times. As is well

known a compressor plant is essential

to air worked tools and as there arc

many busy mechanical establishments

where there is neither room for, nor a

desire to incur the necessary expens,-

of fitting up, a plant of this kind, the

Chicago company has met the situation

by designing tlie Duntley portable

electric tools wliieh fulfil all require-

ments and are adapted to any shop or

factory where there is a surplus of

electric energy. Thousands of the

tools are now in use, and we would
recommend those who may be inter-

ested in the matter to applj' for a copy

of the Electrical Tool Catalogue. No.

21, to the Chicago Pneumatic Tool

Company.

Tate Flexible

Staybolt

Locomotive Tonnage Rating.

The first essential in properly rating

engines is to determine scheme upon whicii

to base the ratings. These were practically

the opening remarks of Mr. D. C. Buell

in a paper on Tonnage ratings of engines

read before the Central Railroad Club

not long ago. The items, he said, which

determine the basis for ratings are the

character of division, hilly or level, dis-

tance between terminals, length and loca-

tion of ruling grades, condition of road

bed, length and location of side tracks,

water tanks, and coaling stations, density

of traffic, character of freight to be

handled and the service that must be

given. To this should be added the condi-

tion of the power and facilities for making

running repairs and doing boiler work at

terminals.

From a mechanical department stand-

point, it is sometimes uneconomical to load

an engine as heavily on one division as

on another, even if the grades are the

same, provided the condition of the power

is poor or engines cannot be properly cared

for at terminals, as the chance for engine

failures is greatly increased.- One engine

failure a day will many times more

overbalance the small increase of tonnage

gained by trying to handle too heavy a

rating.

There are two ways to determine en-

gine ratings : First by theoretical calcu-

lation, second by actual service tests. To

get at the theoretical tonnage rating it is

necessary to know the ruling grade in feet

per mile or in per cent., the maximum

curvature on the ruling grade, and if com-

pensated or not. the tractive power of the

Holds firebox sheets secure-

ly together, and accommo-

dates itself to the unequal

expansion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURG, PA., U. S. A.

Suite 308, Frick BIdg.

B. E. D. STAFFORD, - - General Manager
Write us for Reference Book
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Homestead
Valves

Straightway. Three-way and Four-way.
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but nre worth very niiicti

more than other makes. Ynn try them
and see.

Iron Body, Brass Plug, l*^ in.

HOMESTEAD VALVE Mrd.CO.
WORKS:

HOMESTEAD. PA. PITTSBURG, PA.

American Locomotive
Sander Company

1 3th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

Leach, Sherburne, Dean, QANDPPQ
Houston, "She" and Curtis 0/\l^UCrI\;5

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY. CHICAGO.
66 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House, London, Eng.
Inspection of Steel Rails, Splice Bars, Railroad

Cars, Wheels, Axles, etc. Chemical Labora-
tory—Analysis of Ores, Iron, Steel, Oils, Water,
etc. Physical Laboratory—Test of Metals, Drop
and Pulling Test of Couplers, Draw Bars, etc.

Efficiency Tests of Boilers, Engines
and Locomotives.

I'liginc and its total weight in working

order. Tlie resistances are usually stated

in pounds of draw bar pull, and are fig-

ured in pounds for each foot rise per

mile or 20 lbs. per ton for a one per cent,

grade. For curvature the most satisfac-

tory allowance seems to be ^ lb, per

ton for each degree of curvature. The
resistance of cars at from 6 to 20 miles

per hour, is .ibout 5 lbs. per ton for old

equipment. Fur the internal friction of

an engine 15 lbs. per ton with oil lubri-

cation, and 17 lbs. per ton for grease,

give satisfactory results.

Theoretical calculations based on these

or similar rules generally check up very

closely the results of actual tests. In

order to get the best results of service

tests, the use of a dynaiiioincler car is

essential. .'V simple dynamometer car can

be constructed by strengthening the frame

trains are expected to haul under favora-

ble conditions. It is generally too heavy

for daily practice. Other ratings such

as "B", 5 per cent, less than "A," also

"C" and "D" ratings are made for fast

trains and bad weather conditions. Rat-

ing "A" is the dead freight tonnage.

To get at a practical rating for the

different hills, judgment has to be used in

loading trains to a point at which the

engine can just get over the grades when
working full capacity and in most cases

a second engine will not be necessary for

a test of this kind. In these tests attention

has to be paid as to how the engine has

to be worked, and an estimate made as to

how much less, or perhaps more, might

have been in the train to give the average

speed over the grade, and to cause the en-

gine to just make the minimum speed on

ihe hardest pulls. In case of stalling when

C.XNTILEVER BRIDGE ON THE .\. T. S. F.. .\T NEEDLES. CM..

of an old passenger car or a caboose and

installing an hydraulic dynamometer,

which can be purchased for about $250 in

open market, and equipping the car with a

speed recorder.

Some interesting facts, the speaker said,

had been brought out by tests with a dyna-

mometer car by Mr. C. D. Purdon, con-

sulting engineer of the 'Frisco .system,

in which he has been able to show that

grade reductions below .5 per cent, is un-

economical, as the tonnage which can be

pulled over a grade of less than .5 per

cent, is more than can be started on level

track.

If it is desirable to get the maximum
tonnage that an engine can haul over cer-

tain grades, the train should be made too

heavy in the test for the grade, so as to

be sure to stall the engine, and a second

engine should follow to cut off cars and

assist in the test. On some roads such a

rating is called the "A" rating and is

shown as the amount of dead freight

making this practical test, the speaker said

the only thing to do was to go back and

try it again.

It is important to have the engine in

good condition, and that the crew should

be able to maintain boiler pressure. Dry
valves on an engine make a difference

of 25 or more tons in pulling capacity on

a long hill, and this is only one of several

things which may affect the engine's per-

formance, .^s a genera! proposition 10 or

15 per cent, reduction from dead freight

tonnage is found to give good results,

though very • fast schedules require a

greater reduction.

The matter of arranging for reductions

due to bad weather conditions is open to

argument. The Canadian Pacific make the

least reduction for extremely cold weather

of any road known to the speaker, and

he said this fact was due to that road be-

ing well prepared for cold snaps. He be-

lieved that this matter should be handled

b>- the chief dispatcher. Another point
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touched on was that no matter how care-

fully ratings are made, successful results

cannot be obtained if the way-bills do not

show proper weight and if conductors do

not accurately figure out the tonnage. It

must be borne in mind that into the prob-

lem of tonnage is woven practically all

of the problems of Transportation and

Traffic Departments, and many of those of

the mechanical department, and that arbi-

trary handling of the subject will cause

poor service, long hours on the road, en-

gine failures, excessive overtime, and gen-

eral dissatisfaction.

Alundum.

The Norton Company, of Worcester,

Mass., have achieved an enviable repu-

tation in their specialty of grinding

wheels. Their extensive works at

Worcester, Mass., have been found in-

sufficient to keep up with the growing

demand for their machines, and an

elaborate electric furnace plant for the

manufacture of Alundum has been es-

tablished at Niagara Falls, N. Y. As

an abrasive Alundum is said to sur-

pass any other material hitherto

in use. This material possesses great

hardness and is suited for the bonding

of its grains into wheels, thereby se-

curing a product which is accurate and

in form homogeneous in structure.

The enterprising company have just

published a finely printed pamphlet de-

scriptive of the manufacture of Alun-

dum, and perusal of the work will re-

pay all who are interested in grinding

machinery.

"I happened to be very busy in the

study," he said, "when the door quietly

opened, and your little boy stood in

front of me, holding out in his tiny

liand a dead sparrow. 'Well,' I said,

'Wcntie, what can I do for you?'
" 'Undead this sparrow,' he replied.

" 'I cannot do that,' I answered.

"'Doctor, can't you dcnd a sparrow?'
" 'Yes, Wentic.'

"'And can't you un-dead a sparrow?'
" 'No, my little boy, I cannot.'

" 'Well,' he said, as his face grew
red, and his eyes very bright, 'well. Dr.

Baker, I don't think you are very much
of a doctor, any way!' and lie turned

on his heel and left me, startled and

rebuked, feeling what he had said in

his childish wisdom was true, and

—

that I wasn't much of a doctor after

all."

—

Robert Mitchell Floyd.

A Child's Judgment.

A chance shot had pierced a noisy

little sparrow, who fluttered and strug-

gled, and dropped a lifeless, fluffy heap

just in front of where our little four-

year-old boy was standing. Quickly

picking it up before his dog Rover

could get it, he turned the feathery

morsel over in his hand, smoothed, and

tried to coax it back to life again.

Unseen by him we watched the work-

ings of his baby face, which had be-

come so serious that we were about

to throw open the window and speak to

him, when he turned and walked with

childish dignity down the path, across

the broad street, and up the flight of

steps leading to our good friend and

physician's door. We noted his up-

raised hand, his pounding upon the

doorway, its opening, and his passing

in beyond our vision.

As soon as his familiar war-whoop
and the bark of his dog were heard

again, we went over to the doctor's

and met him half way as he was com-
ing to us. His kindly face had that

queer look of half-amusement and

whole earnestness that held us quiet,

and we waited for him to speak.

Railroad Safety Lamps.

The principle of what are called the

Stillman safely lamps was shown at the

exhibition of safety appliances which was
recently held under the auspices of the

American Institute of Social Service.,

The Stillman hand lamp as applied to

railroad work for use of conductors,

brakemen and others is similar to the

usual form.

The font of the lamp is provided with

a perforated metal false bottom and a

perforated wick chamber of cylindrical

form. The rest of the space is packed

with wool, leaving on open space at the

bottom for free oil. The wool absorbs

the oil in the font and when the lamp is

lighted there are always slight drippings

of oil into the shallow space at the bot-

tom and this the wick absorbs and so

feeds the flame.

If the lamp is overturned the free oil

which has dripped into the shallow space

in the bottom of the font is carried back

through the perforations of the false bot-

tom and is re-absorbed by the wool. This

causes a partial vacuum which is at once

filled by air which enters through and

aroimd the wick, thus causing a down
draught sufficient to extinguish the flame.

The lamp designed for use in electrical

establishments or on an electric road has

a handle covered with insulating material

so that in case the lamp accidentally came

in contact with the third rail or a live

wire the man carrying the lamp would

not receive an electric shock.

MASTER CAR BUILDER
IS OPEN FOR ENGAGEMENT

Young, Active, used to Big Prop-
ositions ; Capable of Installing

Piece Work ; Steel Car Work Han-
dled ; Not Afraid of Hard Work.

Further Particulars by Address-
ing

J. R. P.
Care ANGUS SINCLAIR CO.

136 Liberty Street, New York

THE UNION

SWITCH & SIGNAL

COMPANY
CONSULTING

AND MANUFACTURING

SIGNAL ENGINEERS

Automatic Block Signals—Electric

and Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staf? Apparatus

The Past of the Pass.

The man who through the courtesy

of a high railway official traveled for

years all over the country wherever

pleasure or his business took him on

a pass carries a neat gold-edged card

case, one side of which was arranged

to hold his "annual." This could be

seen through a piece of transparent

celluloid, and handling by the conduc-

I

General Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK -

CHICAGO - -

ST. LOUIS

43 Liberty Street

Monadnock Block

Frisco Building

THE TANITE CO.
seeKs tHe support of
Railroaders because:

Tlie man who uses a TANITE wheel

will find it safe. Because pay for a TAN-
ITE wheel secures the greatest productive

capacity. Because TANITE MILLS
EMERY is mined in America and ap-

peals to all who earn wages in America.

Because TANITE grinding machines are

practical.

THE TANITE CO. sells Emery, Solid

Emery Wheels, Buffing Lathes, Guide Bar
Grinders, Car Brass Grinders, Bench and
Column Grinders, Surfacing Machines,
Open Side Emery Planers, Saw Gum-
mers. Automatic Planer Knife Grinders,

Diamond Tools, Polishing Paste for Brass

and Nickel, Emery Wheel Cutters and
Dressers.

The Tanite Co. builds special machines

for special wants

THE TANITE CO.
STROUDSBURG, PA
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Locomotive

Blow=Off Plug Valves

tor was llius avoided. The man still

carries the card case, but there is no

pass in the place where there was one

for a long time. Instead there is a

white card bearing the picture of a

massive tombstone, on which is in-

scribed: "Pass. Gone but Fondly Re-

membered."—A^fa' York Tribune.

Fig. 9.

All Brass, extra heavy, with Cased Plug.

For 250 lbs. pressure.

Made with Draining Plug to prevent

freezing.

Fig. 23, with Wlice*.

Locomotive

Gauge

Cocks
For High Pressure

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight

under the most ex-
acting conditions.

Shanks Threaded
to specifications for

Locomotives.

Swing-Joints and

Pipe Attachment
El"

value after six months to a year stor-

age. By this system of storage there

is provided sufficient coal to operate

the plant, under normal winter condi-

tions, for four months."

Coal Storage.

In looking over the illustrated and

descriptive pamphlet got out by the

Western Electric Company, of Chicago,

concerning their plant called the

•llawlhornc," one is struck by the

mention of a method of coal storage

adopted at these works, which is com-

paratively new in this country. The

method, which is that of storing coal

under water, has been successfully

tried at Portsmouth, England by the

British Admiralty. This method elimi-

nates the chance of spontaneous com-

bustion, and largely prevents the de-

terioratioH of the coal before it is used.

Speaking of this method the corn-

Fig. 33.

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.

.'\ recent press dispatch from Coatz-

coalcos in Mexico states that Presi-

dent Diaz and his party, participated in

tlie opening of the Tchuantcpec Rail-

road, crossed the isthmus the first

freight transported by the road was

transferred to the steamer Louis Luck-

enbach, under the supervision of the

president. After the opening ceremo-

i:fes the president and his party in-

spected the port works.

Within the past few months new .

branches have been opened by the Johns-

iManville Company of New York at New,
Orleans, Dallas and Baltimore, so that the

company now has 16 branches throughout

the United States, and a new branch has

just been opened at 214 Main street, Buf-

falo. This branch will be under the man-

LEVEL CROSSINGS ALMOST UNKNOWN IX GREAT BRITAIN.

pany says in the pamphlet ; "Continued

uncertainty of the coal supply, due to

strikes and other conditions beyond

the control of the manufacturer, has

led to a careful consideration of the

problem of coal storage. The Western

Electric Company, after carefully in-

vestigating the question, decided to fol-

low the practice adopted by the British

Admiralty. Two storage bins, one of

4,000 and the other of 10,000 tons

capacity, both located below the nor-

mal ground level, have been con-

structed, into which coal may be

dumped from cars and taken out by

means of a locomotive crane fitted with

a grab-bucket. Carefully executed

tests in Europe show that nearly thirty

per cent, of the heating value of coal

is lost in six weeks when stored ex-

posed to the air. By keeping the bins

flooded, the company expects to re-

duce the losses of the coal to approxi-

mately two per cent, of its heating

agement of Mr. Geo. A. Schmidt, who is

well known throughout that section. Mr.

B. F. Boscoe has been appointed assistant

manager of this branch, and will make

his headquarters in Rochester, N. Y. Mr.

Harry V. Patton, formerly manager for

a local asbestos house, will also be asso-

ciated with the new Buffalo branch.

Compounds in Great Britain.

It is interesting to note that after

eighteen years experimenting with

various types at compound loco-

motives, the leading railways in Great

Britain are gradually 'abandoning the

compound for the simple engine. Many
of the older compound locomotives

have been scrapped, and others of

more recent construction have been re-

built as two-cylinder simple expansion

engines. The Great Western Railway

of England had up till recently placed

much reliance on the De Giehn com-
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This illustralion shows (he form o[ constructioo of Itie

Dart Patent Union

Every feature of construction represents the
best points to Insure stability and durability. The
malleable Iron pipe ends and nuts, in comblnatloD
with bronze metal seats, are as near perfection ao

Is possible to approach, and the sales to date In-

dicate the puhUr approval. There are none so

good. For sale by all the principal Jobbers Id

Onlted States, Canada and Europe.

£. M. Dart Mfg. Co., Providence, R. I.

FAIRBANKS CO.. SALES AGENTS.

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels,

Cost too much, take up too much

room and don't give satisfaction.

Nicholson

Expanding Mandrels

Take everything from I to 7 inch

holes. Take up little room

—

always ready and you can buy

four sets for the cost of one of

the solid kind.

Are You UsingThem?
Catalogue tells you

tnore about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.

pounds. Their adoption of the Bous-

([uet type of the Dc Glebn compounds
had established a superiority, for that

type which is passing away, and in a

series of tests with Mr. Churchward's
magnificent two-cylinder simple en-

gines it has been found to the complete
satisfaction of the British experts that

the latest 4-4-2 and 4-6-0 types will

take a load of 50 tons in excess of tlic

compounds at the same speed.

Strong Tubes.

Mannesman tubes four inches in diam-

eter have been made which stand a pres-

sure of 2,000 pounds to the square inch.

The first tubes made to stand this pres-

sure were for a water-main in Chili.

The enormous tensile strength is due to

excellent steel being worked into spiral

form. Chrome steel could probably be

made to stand a higher pressure. Thomas
Prosser thinks that Krupp special chrome
steel tubes made in the same way might

stand a pressure of 3,000 pounds to the

square inch. That steel has never been

known to fail in automobile construction.

Castiron tubes that are so often laid un-

der our streets will not stand a pressure

of more than 200 pounds to the square

inch, and welded tubes one-quarter inch

thick have a limit of about 1,000 pounds.

Miner Entombed.

Some time ago a miner named
Hicks was buried under a fall of earth

and rock in one of the subterranean

galleries of a mine in the mountains
near Bakerslield, Cal. He was held

down by iron rods under a heavy car.

He had with him at the time of the

accident one of the hack saws made by
the L. S. Staratt Company, of Athol,

Mass., and with this saw he managed
to cut the rods which held him down,
and in this way, gained his bodily free-

dom, though still seventy feet below

the surface of the earth, and was actually

imprisoned for fifteen days. He was.

however, finally rescued and keeps the

saw as a memento of his terrible experi-

ence.

Jointer Guard.

A shop safety appliance for wood-
working tools was on exhibition at the

Safety Appliance Show in New York
last month. It was nothing more or

less than a sheet metal guard for a

jointer, and when the machine was
working and the man in charge was
engaged in pushing the pieces of wood
along the table and over the cutter, he

was completely protected from contact

with the knives.

The device is made by J. M. Jones,

and consists of a series of light sheet

metal plates, supported on a convenient

stand clamped to the side of the ma-
chine. The metal plates slide out, one

under the other, telescopic fashion, if

one may so say, and they are each

curved up slightly so as to be a little

higher in the middle and the edges are

rolled under so as to make a smooth
surface in which fingers and clothes

cannot catch. The object of the ex-

tension arrangement or the telescope

idea as we have called their movable
fit, is to allow the guard to be carried

out so as to cover a cutter of any
width.

The operator, when pushing a piece

of wood along, if careless, is liable to

let his hand come in contact with the

knives, with disastrous results. If the

machine is fitted with the Jones jointer

guard his fingers would simply slide

up on to the metal sheet and remain
good, undamaged fingers, as far as that

part of the operation was concerned.
When not required, the guard can be
swung out of the way, and it is easily

adjusted to any required height or to

any width of table.

Willie Weary, Blacksmith.

BY T. TOOT.

"Look here, Toot, am I ever going to

get that frame for 4-1 1-44 that came in

a week ago?" and the M. M. looked
at me with his corkscrew eyes and his

side whiskers bristling out like the gills

of a game fish, ready to sprinkle a lit-

tle salt on me and down me at one
gulp

—
"and, there's that crank shaft for

the alligator shear," he went on after

getting his breath, "and a hundred
ether things," he continued, "we are

waiting on to get, and need badly." He
gave an extra twist to his eyes that

made me feel as if a gimlet was pierc-

ing my abdomen.
I managed to articulate that I had no

one to depend on to do the frame and
shaft as my best smith was off with

three broken ribs from a fall from
a telegraph pole where he had
climbed to get away from the little blue

devils that were chasing him, and the

ether man had been unfortunate

enough to hold hfs finger on a tool too

long and the finger was somewhat
bruised. "Mr. Chasem," I said, "I will

try to do those two jobs myself so you
can get them, .".nd I will try and get

some more smiths." The M. M. gave
me another hair raising look. "Fire the

rascals out, Toot, if they don't do better

and hire anybody that comes along,

and get a hustle on that frame." The
M. M. hurried onf down the shop, only

hitting the mounds and protuberances
in his usual way. I was just in the

act of peeling off my vest to get busy
when in walks one of those specimens
of the genus globe trotter that make a

specialty of one week stands and have .

an unlimited capacity for rest; he am-
bled up to me and doffed his dilapi-

dated touring cap.
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The Locomotive Up to Ddte

Price, $2.50

New Yofk dnd

WestinjUousc Air Brakes
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One Thousdnd Pointers lor

Ndchinists and Engineers
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AGENTS WANTED everywhere; write for
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prepaid to any address upon receipt of price.

GRIPFIIN SWINTBRS
171 La Salle Street, CHICAGO

TOOL
Die Blocits

Steel Forgings

First Prize awarded at the

Louisiana Purchase Ex-
position, at St. Louis, for

our TOOL STEEL when
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with the best makes in

England and Germany.

Write ior informalion and Prices.

Specify Mcinnes Tooi Steel wlien
ordering.

McINNES
STEEL CO.

CORRY, PA.

"Is you'sc de boss? If ye is, I wants

a job as a smit', and I want it bad,

too."

I did not have the least doubt about

the latter part of his oratorical effort,

but his being a smith, and the kind I

wanted just then, was very problemati-

cal. However, I asked him a few ques-

lions, and found out he had worked at

some e-xccllcnt places, that is if he was

not handling the truth too carelessly. I

asked him if he had ever done any

fiame work and his reply was, "Sure,

Old Times, that's me long suit" ; but to

get a line on him I gave him some tools

ro make and I rould see that he knew
bis business all right.

I thou.2:ht I would let him tackle the

crank shaft next. So I made a rougli

sketch for him, shown in Figs, i and 2,

and after I had given him a few point-

ers as to the way I would go at it, he

stopped me with, "Say, Roxy, I see you

ain't made a crank shaft lately." I ad-

n.itted the allegation. "If youse lets

me do dis job de way I wants to, 1

and as the frame was bi<jkeii through

one of the holes this is the way he went

at it. Fig. s. shows the break. Fig. 6

the way he cut his V's out. I was

keeping a close watch on him and when

he began to sink a chisel in the sides I

began to get suspicious, and remarked

I.) him, "Weary, I don\ want you to

get tangled up on that job, and if you

don't think you can manage it I will

help you out." lie gave me a look that

spoke louder than any of Lord Byron's

bizarre poems, squared his shoulders and

delivered himself as follows:

"Look here, Old Honey Chum,
ain't I demonstrated to your Daniel

Webster intellect dat I am de real ting?

There's no four flushing about Weary.

.So youse just go down in your pala-

tial boudoir, keep very quiet for about

a couple of hour.<: and we will have dis

foundation of de running gear of 4-II-44

done to de orders and specifications of

de Princess of Bulgaria." I had to take

his word for it, so went oflE and took a

back seat, remarking to him as I went
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The Great Tunnel. amount to over sVz miles. Our frontis- make a pathway for the iron horse

There are on the Denver, North- piece this month gives a view from one may in some measure be gained by a

western & P.icilic Railro.id as many as of the short but similar tunnels on an- glance at the forbidding faces of the

\ lEW OF A SHORT TUNNEL AND THE PORTAL OF A DISTANT ONE. SEEN FROM THE INTERIOR OF ANOTHER.
.

(Stereograph, Copyright, 1906, L'nderwood & Underwood, New York.)

thirtv-four tunnels in a distance of fifty other road taken from the interior of mountain slopes which must be attacked

miles out of Denver. The length of all the bore, and the laborious work of by the civil engineer m order that a na-

these tunnels would, if added together, penetrating solid rock in order to tions commerce may flow saiely
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tlirough, rather than over, these natu- and through numerous galleries and tun-

ral ramparts of stone. , nels cut in tl e rock, and in places it is

A great work has but recently been ac- built upon solid masonry which fills nar-

compHshcd in ?\Yit;^cr!and— the success- row gorges. There were about twenty

I'uklAI. .\T i;KiK(, O-N lllK SWISS SIDE, SiluWi.NL. lllE L'X 1- 1 .\ ISU ED ENTH.Wtl-:
TO THE RIGHT OF THE PICTURE.

ful opening of the Simplon tunnel on the

line of the Jura-Siniplon railway. The
Simplon mountain is one of what are

called the Lepontine Alps, this range

forming part of the boundary between

Switzerland and Italy. The Simplon

mountain rises to a height of more than

11,000 ft. above sea level, and along one

shoulder of it winds the famous Simplon

pass, the roadway reaching a height of

6,592 ft. The pass itself leads from

Brieg in the valley of the Rhone, to

Domo d'Ossola, a village on the river

Toccia, which flows into Lake Maggiore.

One of the greatest engineering achieve-

ments of the early days of the last cen-

tury was the construction of the Simplon

road. It was begun in 1800 under the

direction of Napoleon, chiefly for military

purposes, and was completed in t8o6. It

was a wagon or carriage road about 25

or 30 ft. wide, and its maximum gradi-

ents were about l in 13. or nearly 8 per

cent. The roa<l passes over 611 bridges

houses along the road for the shel-

ter of travelers. The road suffered se-

verely from storms between the years

1834 and 1850.

The altitude of the Simplon tunnel is

2.313 ft., or more than 4,200 ft. lower than

that of the pass. The tunnels, for there are

two of them, are separate excavations

about 55 ft. apart. /A present only one is

completed, the other being as yet only a

through heading. The mouth of the un-

finished one may be seen in our illustra-

tion of the portal on the Swiss side.

These separate tunnels will be connected

by oblique passages for the purpose of

ventilation and drainage while building

and for facilities in working traffic when

completed. The tunnel now in use is

about 16 ft. 5 ins. wide and 18 ft. above

rail level. It is lined all the way through

with masonry. The cost was about £3,-

200,000, or about $1,552,000,000, the Swiss

and Italian governments being the princi-

pal contributors. 'I he time taken to do

the work has been 6 years and 9 months.

Numerous obstacles were encountered

in the work of driving the tunnel, of

which Mr. Francis Fox gives details in

an admirable paper read recently before

I he Institution of Civil Engineers of

Groat Britain. Among other things he

says

:

The work of excavation progressed

rapidly at both ends, an advance of 18 ft.

per day being frequently recorded. On
the Swiss side the rock encountered

chiefly was gneiss and micaceous schist.

On the Italian side, after traversing about

2''i miles of hard Antigorio gneiss, the

thermometers in the rock showed a di-

minishing temperature, and suddenly a

cold underground river of 12,000 gallons

per minute burst in. Owing to the

treacherous nature of the rock at this

point only heavy joists buried in quick-

setting concrete were able to hold open

a heading of sufficient area to give access

by small hand wagons to the drills be-

\ond. This short length entailed a delay

of 6 months.

"After traversing another 2% miles, hot

springs with a maximum flow of 4,330

gallons per minute and a temperature of

about 113° Fahr. were encountered, but by

taking the water of the cold spring and

throwing it into the crevices of the hot,

the heading was made bearable.

"During these delays to the south end,

the north end had been advancing with

increasing rapidity, and had reached the

central summit of -.Uie tunnel ; to avoid

delay, however, the heading, hitherto on

the level of the floor of, the tunnel, was

made to rise on a gradient of I per 1,000.

"When the advance heading reached

the roof level of the future^ tunnel, work-

ing down hill was attempted, but finally

work on the Swiss side was abandoned,

the drills were withdrawn and the heavy

iron doors which had been erected were

closed March 20th, 1904. Completion

was thus left to the south advance, whose

S.\N1> DL.SST CAR FOR R-\n. BONDING.

drills could just be heard through the

intervening 1,094 yards of rock.

"On the 24th February, 1905, at 6 a. m.,

the final charges on the Italian side were

exploded in the roof of the gallery.
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blowing a hole about 8 ft. by 2 ft. into

the floor of the Swiss heading above.

"The first train passed through on the

2Sth January, 1906, and on the 19th May
the King of Italy travelled in a special

VIEW OF DIFFERENT LINES AT BRIEG.

train to meet the Swiss President at

Brigue, who returned with him to Domo
d'Ossola; the final opening to the pub-

lic taking place with great festivities

on the 30th May, 1906."

The tunnel is 122/5. rtiiles long, being

the longest -in the world. The central

portion is approximately level for about

1,600 ft., with 2/10 per cent, down grade

toward the Swiss end and 7/10 per cent,

toward the Italian end. The tunnel is

ventilated by large fans, one at either

€nd. Steam locomotives were originally

used to work the traffic, but these have

been replaced by electric locomotives

built by Brown, Bouvier & Company, of

Baden. Switzerland, to whom we are in-

debted for photographs of the tunnel and

data concerning the electric equipment.

Referring to the electric locomotive the

builders say it is of the bogie type with

five axles, of which three are driven by

the motors. The traction motors, as
'

they are called, are placed between the

three pairs of driving wheels, and both

drive on the middle axle by means, of a

bar coupling them rigidly together. This

axle in turn drives the other two by

means of coupling rods, so that there are-

no gears. The motors not being on the

axles, the work of dismounting them for

repairs is therefore facilitated. The fol-

lowing are the leading dimensions:

Length between buffers, 40 ft. 6 in. Total

length between axles, 31 ft. 10 in. Dis-

tance between driving axles, 16 ft. I in.

Distance between bogies, 23 ft. Diameter

of the driving wheels, 5 ft. 4% in. Diam-
eter of the smaller wheels, 2 ft. g'/z in.

Weight on the driving wheels, 42 tons.

Weight of the electrical portion, 28 tons.

Weight of the mechanical portion of the

equipment, 34 tons. Total weight, 62

tons. Normal output of the two motors

together, 900 H. P. Maximum output

of the two motors together, 2,300 H. P.

Weight of the motor complete, ioJ4 tons.

Speeds, 42 miles per hour and 21 miles

per hour. Draw bar pull at 42 miles per

hour, 7,700 lbs. normal ; 20,000 lbs. max-
imum. Draw bar pull at 21 miles per

hour, 13,500 lbs. normal; 31,000 lbs. max-

imum.

The locomotives are built on liberal

lines. When starting at the higher speed

with a passenger train weighing 300 tons,

a draw bar pull of 16,600 lbs. is required

in order to obtain the specified accelera-

tion, and when starting at the lower

speed with a goods train weighing 400

tons a draw bar pull of 20,000 lbs. is re-

quired to obtain the specified acceleration.

The traction motors are each rated at

450 H. P. and work with three-phase

current at 2,700 to 3,000 volts, 16 cycles.

Their momentary overload capacity is

as high as 1,150 H. P. per motor at the

higher speed. At the lower speed they

are rated at 390 H. P., but can be over-

loaded continuously up to 575 H. P. The

chief feature of the construction of these

ning arresters and a line switch to the

emergency switch, which is placed in the

roof of the locomotive. From this the

circuits pass directly to two busbars and

then through fuses to the reversing switch

which controls the direction of working

of the locomotive. Then they pass to the

pole changing device which controls the

speed at which the locomotive works,

and finally to the motors themselves.

The third phase is brought in from the

rails themselves, and, as in the other

two phases, the current passes through

the reversing switch and the pole

changing device before reaching the

motor.

The resistances are placed at each end

of the locomotive under the driver's

cabin, there being one set for each motor.

They are built of a network of wires,

PORT.\L ox THE IT.\LI.^X SIDE AT DO.MO UU,-^SULA.
TUNNELS CLOSE TOGETHER.

ENTRANCE TO BOTH

motors lies in the pole changing device the electrical resistance of which is ex-

by means of which two speeds are ob- ceedingly high. Doors are provided on

tained. . each side in several places so that they

Current is collected by means of the 'can be readily inspected,

bow contacts from the two overhead They are artificially cooled by means

lines, and connected through the light- of four ventilators placed in sets of two
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at each end of the locomotive. These are

driven by small motors so connected that

they start up when the main motor starts,

and are automatically cut out of circuit

as soon as the main motor gets up to full

speed. At this moment the resistances

are no longer in circuit, so that no fur-

ther ventilation is necessary. These re-

sistances are so dimensioned that they

can remain permanently in circuit, allow-

ing the locomotive to run continuously at

any intermediate speed.

All the high pressure apparatus, the

reversing switch, the pole changer, and

the current transformer, are enclosed be-

hind a sheet metal partition, which can

only be opened when the collecting bows

are not in contact with the overhead line.

There are two current collectors mounted

one at each end of the locomotive roof.

In the tunnel itself, where the height of

the wire is 17 ft., the frame is lowered

right down.

The power necessary to drive the com-

pressors and part of the lighting is sup-

plied by a small oil transformer fitted to

the locomotive platform and connected

to earth. The compressed air is supplied

from two Christensen piston type com-

pressors driven by small electric motors.

They have to supply the necessary com-
pressed air for the Westinghouse brake,

the whistle, the sanding gear and all the

pneumatically controlled apparatus. Each

It is a remarkable fact that last year

saw the opening of the Simplon tunnel,

its traffic worked by modern electric loco-

motives, with power drawn from torrents

which flow from the snow capped moun-
tain hciglits, the "white coal of the Alps."

The tunnel unites in friendly commer-
cial intercourse the peoples of two diverse-

nationalities. It is just one hundred

years since the completion of the Sim-

plon road by the great Napoleon, but the

new highway does not echo to the tramp

of armed men. In 1806 Napoleon was

almost at the zenith of his power, with

his war-loving ambition still unsatisfied,

the practical embodiment of the despotic

military spirit, sinister and destructive.

The year 1906 has seen success crown the

patient labor of applied science, devoted

to a constructive work, as noble in its

conception as it is in its achievement.

The grim glory of -battlefields may haply

pass away, but the road from Valais to

Piedmont will endure. "Peace hath her

victories no less renowned than war."

Reminiscences of an Old-Timer.

Bv Shandy M.vcuire.

When a man goes into the graveyard

of the past to resurrect dead memories
and again animate them with life the

trip may not yield much pleasure, for, if

his head of hair has taken on life's

KI.F.CTRIC LOCOMOTIVE USED IN THE SIMPLON TUNNEL.

compressor supplies 14'/: cubic feet of

air per minute at a pressure of no lbs.

to four cylindrical reservoirs which are

mounted two and two at each end of the

locomotive. All the compressed air

pipes are fitted with return valves so

that they may be operated from either

of the two controllers, so that if either
'

of these is not in order the locomotive

can be driven from the other.

autumnal hues, he is likely to be re-

minded of those glorious times when
hopes n-ere high and the nectared wine

of the long ago had a flavor to the

taste of his earlier years never to be

equaled by a later vintage.

Among all the occupations which

a young man looked for, say 30 years

ago, there -was none he so earnestly

hankered after as railroading, par-

ticularly as engineman. Think of

when you were a boy and you stood

convenient to some railway crossing to

watch the engine dash past you, and

think of the envious look you gave at

the men who were perhaps exhausting

INTKKIOR OF THE TUNNEL.

all their efforts to make her dash faster,

whom you exalted into demigods, and

wished for the day to come when you
could be employed like them. I re-

member reading of a young granger

writing a letter to a master mechanic

asking for a position on a locomotive,

giving as his qualifications "he could

look out for cows as good as either of

the two fellows sitting on the seats, as

he always satisfied his father by keep-

ing his eye to business."

I suppose it was fate directed Paddy
Ryan to go to the master mechanic of

the Oswego and Syracuse division of

the Lackawanna Railroad to solicit a

job firing one day in the early seventies.

He was sized up by that mighty dig-

nitary in a three-seconds' glance just

as critically as he could be nowadays in

a fifteen-minutes' roustabouting by the

autocrats of that hope-frustrating hell

known as "the eye and ear car." He
passed muster, and got a job block

tossing on a 16 X 24 Rogers engine,

known as the Skinner. This engine

had two domes, with the whistle on the

forward one. The domes were covered

with brass, also the wagon-top, the bell,

bell standards, the jacket bands, the

edges of the running boards, the steam

chests and cylinders, the brackets

around the headlight, the flagstaffs. and

every other place an ornament could be

attached to, which included a brass

eagle, with big wings, extended, on the

sand box cover. Paddy, by way of exer-

cise, when not tossing the blocks, had

to scour all these enumerated parts from

once to twice a day. besides making 35

miles to Syracuse and 35 miles back to
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Oswego, fur that magnilicciit piece of

the mint known as "the dollar of our

daddies," and if it took a couple of

hours into the ensuing day to make the

round trip the 50 cents each way would

not be increased a single dime. Remem-
ber that all this happened in those

^'dear old days" before the birth of the

Grief Committee.

Tom Dayton, as slick a .trent as ever

admired himself in a mirror, was the

engineer of the Skinner, and he loved

Paddy with that same volume of affec-

tion that the devil is supposed to carry

about in his dressing case for holy

water. Tom and Paddy never could

mix. They often kept the cab much
hotter than the firebox with their

tongue-walloping set-to. Dayton was
not able for Paddy with the dukes, but

he had a way of getting even which
laid him out worse than a solar plexus

thump. All he had to do was to carry

three full gauges of water, if no more,

then when it was signal station time, to

open the whistle wide and, it being on

the forward dome, the water which
would fly back would speckle the brass

for Paddy to massage again. In fact,

lie fairly reveled in oxalic acid and
rotten stone between trips for desserts,

all because Dayton wanted to run him
oflf the Skinner. "Did he succeed?"

"Well, I guess not," says Con. "Bide

a wee, and you'll find out."

It was in February of 1871 that the

heaviest snowfall of the winter came.

Snow-plows were kept running con-

stantly for a while, but the end came

0\'ERHK.\D WIRE SUSPENSION.

one day as the wind took a hold. In

those days injectors were a rare com-
modity, and when placed on an engine

were as unreliable when required for

duty as the promise of a young maiden
with several suitors. But one trust-

worthy way was left to get water into

an engine and keep licr from dying

out in a snowdrift. Next to burning

one, letting one die out on the road

in stormy weather was considered the

greatest crime, and the old reliable

method of jacking up so as to use the

pumps, was the only hope.

not half as good backing out as you
are."

"You get down ofif that scat and back
the jacks out to the front until I pump
up."

"Are you in a hurry?"

"I want no fooling from you, but
As the engineer in those days was the do as I tell you, F have but one gauge

chief cockalorum and high driver-gen- of water."

eral, his orders were obeyed a: all "That's more than I thought you had,

\.\LI.i:V OF THE RHONE. LOCOMOTI\'E AND CARS AT THE NORTH PORT.XL.

times. His most reliable man was the

fireman, and to the credit of those old

time block tossers I'll say that they

could be depended upon in nearly every

case.

Running between Fulton and Minet-

to, eight miles apart, was considered

ticklish, as there were many drifts. The
Skinner, being the heaviest engine, was
always depended upon for breaking the

road.

Paddy was after having a protracted

spell of rag-chewing with Dayton, and
was lying low to get even. His chance

came gloriously at last; Dayton sent

the Skinner for all she was worth with

three coaches and a baggage car be-

hind her for the Red Cut. He drove

her into it up to the running board; he

staked his chance of going through the

drift. He knocked off his pump, got

the benefit of 20 additional pounds of

steam to help him along, and heard the

safety valve blowing merrily—so did

Paddy. Down went the reverse lever

into the 19-inch notch as she began
slowing up, but it did no good, for she

made but a few exhausts more till she

gave up the tussle, and stopped dead.

Over came the reverse lever, and out

to its widest limit came the throttle to

back out, but she never made a kick.

"Arrah, Tom." says Paddj-. "She's

and more than 3'ou deserve, from the

w-ay you knocked the water out of her

coming into this cut, thinking you could

get through."

"I want you to get out the jacks and

get to work, and cease your gab."

"All right, Tom. Lead the way and
I'll follow the leader. You will get a

dollar for this trip, while I'll get but

the half of it, but I'll do as much work
as you."

Dayton had to plow waist deep

through the snow with a 26-inch plug

of a rusty jack on his shoulder and
Paddy followed after with the other

jack and both levers.

"Come, come! Hurry up and gef

these jacks set," said Dayton.

"Tom, I always was told to never

take a tool out of a man's hand, and
I'll not commence now."

"But the water is going out of the

lower gauge."

"God speed all travelers, Tom. I

wish we were going also, but, judging
by the looks of things, we'll enjoy a

spell of weather here."

There was no shovel brought out to

clean a place for the jacks. Dayton
told Ryan to go back and get it. He
went, but was slow in his movements.
Dayton took it out of his hand, and,

after shoveling a while, the jacks were
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set, but the engine would not lift Mnless

more help was coming, which did not

look likely, as the conductor and his

baggageman were the only employees

on the train.

"I'd advise you to go back and try

the water," says Paddy. "She is blow-

ing off the little she has in the boiler."

you haven't a nearer friend than me to

•ay the litany over both of you."

The snow was so high and heavy it

was impossible for them, in their pres-

ent condition, to save the engine from

freezing by taking down pipes and

pumps. Dayton was demoralized, but

Paddy had a card up his sleeve, and

die in the Red Cut, because you exer-

cised poor judgment, on the i6th inst.,

thereby blocking the road for a week.

What have you to say to the charge?"

"I did everything a man could do to

keep her alive, and if my fireman had

helped me out, as he should, I wouldn't

be here now."

CROSS SECTIONS OF PITTSBURG, SHAWMUT & NORTHERN RAILROAD ENGINE.

He did, and found the water had

left the lower gauge. Then he roared at

Ryan to pass up snow, which he put

up on top of the firebox full of wood
until every spark was extinguished.

"Begob, Tom, she's dead; and, my
brainy plug-puller, if I don't miss my
guess, you'll be a dead cock in the pit,

too, when the old man gets through

with you."

Dayton never replied. He looked

didn't give a tinker's damn for his

feelings.

The road remained idle for a week,

as all the power, three 16 x 22 engines,

was stuck and couldn't get out till

the shovelers would come, and the

Skinner was dead. An engine was bor-

rowed from the N. Y. C. after the

storm had ceased, and in a couple of

days the road was opened. Dayton

and Ryan were notified to be in the

"That's a blasted lie, Dayton," says

Paddy.

"Mr. Ryan," said Mr. Phelps, "I am
in authority here, and I'll have system

conducting this examination of what

was sadly lacking in the Skinner's cab.

You must not speak again until called

on to do so."

"All right, sir," says Paddy.

"What else have you to offer, Mr.

Dayton?"

ELEVATION OF SIMPLE FREIGHT LOCOMOTIVE WITH SUPERHEATER. P. S. & N. R'D.

and felt like a man who was through

with life, and Paddy helped him along

graveward.

"Tom, you'll not twist your mustache

in the looking-glass before your mug
there passing Brant's Crossing for a

ipell after we get in, I don't think, me
bucko," again said Ryan. "There is no
use in killin' a dead dog. Your dead,

the Skinner is dyin', and I. regret that

superintendent's office for investigation

a few days after the ball, and I give

verbatim the result, as I happened to be

called into the conference.

The superintendent, Mr. W. B.

Phelps, who has since gone over to

the majority, as humane a man as ever

lived, conducted the proceedings.

"Mr. Dayton," said the Super., "you

are charged with letting your engine

"That's all, sir. My fireman wouldn't

help me as he ought."

"Now, Mr. Ryan, it's your turn. Give

me your version of this affair."

"Yes, sir, I will, and I'll give it to

you truthfully, also. I do not like be-

ing an informer, but my life has been

made a hell by Dayton. No matter how
good I attended to my work I couldn't

suit him. Almost every day I had to
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scour brass back of the whistle twice

on account of the way lie carries water.

He'll be drowned yet, because ne.xt to

full schooners of beer he loves it."

"I am waiting to hear why the engine

was let die, Mr. Ryan, instead of listen-

ing to you going over the life of Mr.

Dayton. Please confine yourself to it."

"All right, sir. I can give evidence

enough to hang him on any subject.

Now, the reason the Skinner died is

because I ceased being Dayton's dog.

When he got to Syracuse daily he'd go
oflf down town and leave everything for

me to look after. If he knew his busi-

ness he'd never undertake to pump up

an engine by jacking up the front end.

I told him to get two 6x6 sticks, 32

inches long, and to place them up and

down at each end of the front beam;

to also carry four pieces of iron 2%

well as muscle, and can look ahead to

be ready for trouble, you will take

charge of the Skinner to-morrow
morning "

Paddy demurred, and tried to save

Dayton, but the Super, wouldn't have

it. So he may be heard from again, in

the role of engineer.

Simple Engine for the P., S. & N.

The Baldwin Locomotive Works have

recently completed a heavy 2-10-2 loco-

motive for the Pittsburg, Shawmut &
Northern Railroad. This engine has the

distinction of bearing the construction

number 30,000, and is altogether a very

interesting machine. It is similar in

many respects to the heavy tandem com-

pound locomotives built for the Atchison,

Topeka & Santa Fe. The principal differ-

In the matter of equalization the pony

truck in front is equalized with the two
forward pair of drivers and the main

drivers, the two rear pair and the wheels

of the trailing truck are equalized to-

gether. The wheel base of this engine i»

35 ft. II ins., the driving base being 19 ft

9 ins., and the engine in working order

weight 288,000 lbs. With the tender the

total weight comes up to 450,000 lbs. The
trailing truck is of the Rushton type, with

inside journals. It is equipped with a

self-centering device, which brings the

truck back to normal after rounding a

curve.

The boiler is very similar to those used

on the Santa Fe tandem compounds. The
firebox is supported by sliding shoes at

the front and a buckle plate at the rear.

The heating surface in the boiler is 4,796

sq. ft., made up of 210 in the firebox,

R. A.

HEAVY
Billinghani, Siipt. of Motive Power.

2-10-2 FOR THE PITTSBURG, SHAWMUT & NORTHERN.
Baldwin Locomotive Works, Builders.

X 4 inches, to put under the cellars of

the driving boxes, just over the pedestal

binders; also, two blocks long enough
to reach two ties, and thick enough so

that the jacks screwed in, and the

blocks would reach within two inches of

the underneath part of the back beam
of the cab; then to have two small

pieces of wood to put on the head of

the jack to not let iron be to iron, to

avoid slipping. Then jacking was sim-

ple, as the engine only had to be barely

lifted so she'd spin wheels on a greased

rail. But the only reply he made me
was to know if there were any more
like me left behind out of our family in

Ireland."

"As Mr. Dayton cannot contradict

you, Mr. Ryan, I'll give him a vacation

sufficiently long to permit him going to

Ireland to search for more smart

Ryans; and, as you have made out your

case, proving that you have brain as

ences consist in the use of single ex-

pansion cylinders, Walschaerts valve mo-

tion and a smoke box superheater. The
engine shown in our illustration has

cylinders 28 x 32 ins. and with driving

wheels 57 ins. in diameter, and a boiler

pressure of 160 lbs. the calculated trac-

tive effort amounts to about 59.860 lbs.

and with an estimated weight of 235,000

lbs. on the driving wheels the factor of

adhesion becomes 3.92.

The cylinders are of the usual form,

each being cast in one piece with half

the saddle. The Walschaerts gear as ap-

plied to this engine actuates balanced slide

valves ; it is fitted with a rocker shaft

having both arms pointing downwards.

The rocker shaft bearings are bolted to

a crosstie, which is supported on lugs cast

in one piece with the upper front frame

rails. In this engine the main drivers are

the third pair, and they are without

flanges, all the other wheels are flanged.

4.586 in the tubes. These tubes number in

all 391, they are 2^4 ins. outside diameter,

and each is 20 ft. long. The boiler is of

the extended wagon top variety 78J4 ins.

in diameter at the smoke box end.

In this engine advantage has been taken

of the opportunity to economically use

superheated steam at a comparatively low-

pressure. No change is required in the

construction of the boiler in order to ac-

commodate the superheater, which takes

the place of the steam pipes in the

smoke box. The superheater consists of

an upper and lower drum for each

cylinder, these drums being connected by
curving rows of tubes, which follow the

contour of the smoke box shell The
drums are cast steel. The tubes are ex-

panded into tube plates, which are bolted

to the drums ; copper gaskets being pro-

vided in order to make the joints tight

The tubes are divided into separate groups,

through which the steam is successively
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passed on its way to the cylinders. ITie

heat of the waste gases is thus utilized as

fully as possible, for superheating pur-

poses. Tlie heated gases arc compelled to

circulate among the superheater tubes by

means of suitably arranged deflecting

plates. Our illustrations show this ar-

rangement; also the position of the net-

ting and petticoat pipes, in the smoke

box.

The upper and lower chambers of this

superheater arrangement are connected by

288 pipes of iH ill- diameter, and these

pipes contain in all 352 sq. ft. of heating

surface. They do not detract from the

flue heating surface of the engine, but

w-ith the 29 sq. ft. contained in each of the

four cast steel chambers of the super-

heater make the total heating surface of

this device 468 sq. ft. When the' heating

surface of the boiler is added to that of

the superheater the amount comes to 5,264

sq. ft. This is the total amount of heat

absorbing surface for water and steam,

and is over three-fifths of the area of a

baseball field.

The tender is of the Vanderbilt type

carried on steel frame. The water

capacity of the cylindrical tank is 8,500

U. S. gallons and 14 tons of coal are car-

ried. Some of the principal ratios are as

follows: The grate area is 58.5 sq. ft.

and the total heating surface (exclusive

of the superheater) wdien divided by the

grate area gives one foot of grate area

to 82 sq. ft. of heating surface. The fire

box heating surface is 4.4 per cent, of the

total heating surface. The grate area

Engine Truck Wheels— Back, diameter,

journals, /Vi" by 12".

W'heil Bast— Total engine, 35' 11".

Total Engine and Tender—67' 4'/i".

Weight—On driving wheels, tstimated, 23

lbs.; total engine, estimated, 288,000

total engine and tender, estimated, 451

lbs.

Tender—Wheels, diameter, 33"; journals,

by 10".

Service—Freight.

5,000

lbs.;

0,000

S'A"

while the technical graduate, in turn,

frequently snubs the practical man.

The speaker w-ent on to say. that

the future will be far more exacting

to young engineers than the present

is. The engineer of the future will

have all the dangers whioh we know of

now to contend with, ami to these

will be added those of the future. He

Theory vs. Practice.

Xot long ago Mr. ^Y. E. Syinons ad-

dressed the engineering students at

Purdue University at Lafayette, Ind.,

on the subject of theory and practice,

.^mong other things he said;

"There are two kinds of engineers,

the theoretical .;nd the practical, and

the man who is both theoretical and

l)ractical is better than the other two

combined." The theoretical man sits

down and works out the mathematical

side of some new scheme involving

millions of dollars, all of which looks

perfectly satisfactory on paper. The

practical man comes along, tumbles it

all over. He knows that the thing

won't work. But the theoretical man
is not practical enough to see why it

won't work, and if you take his figures

away from him he is lost. The man

wholly theoretical is exactly the man
who is wholly practical, but neither of

them is worth considering in a project

of any consequence.

It is the happy medium between the

two that the student should endeavor

^B^^^SX
SIDE AND END VIEWS OF SUl'ERHE.\TEk IX SMOKE I'.O.X.

divided by cylinder volume is 2.57 sq. ft.

Some of the principal dimensions are as

follows

:

Boiler—Thickness of sheets, H" and 'Vi«"; fuel,

soft coal; staying radial.

Firebox—Material, steel; length, 108"; widtk,

78"; depth, front. 80^"; back, 78^^"; thick-

ness of sheets, sides, -H"; back, H"; crown,

H"; tube, Vio"; water space, front, 4'/i"

;

sides, 5"; back, 4".

Tubes—Wire gauge. No. 11.

Driving Wheels—Journals, main, 11" by 12";

others, 10" by 12".

.Engine Truck Wheels—Front, diameter, 29^";

journals, 6;4" by loV^".

to reach. He should either combine

his practical work while getting his

technical training, or else he should be-

gin at the bottom when he graduates

and thoroughly master the practical

details of his business.

It is a great pity the technical man and

the practical man do not get closer to-

•gether. lliere seemed always to be a wide

difference between the two. The prac-

tical man often takes ofTence at the

dress, language, education and general

behavior of the technical graduate.

PLAN oi' sri'i-,Riii:.\'rKK.

(Iwi-It on the engineer being familiar

with his work and of always being

sure he was right. He advised his hearers

not to oppose anything unless they

had thoroughly investigated the pro-

ject, and so were in a position to look

comprehendingly at all sides of the

question. He spoke of the well

known case of Dr. Lardner, a noted

scientist and engineer, who had in the

early days of the steamboat, done

much to retard steamboat construction,

and practically delayed it for nearly a

score of years through his hostility to

the idea. This man lacked the quali-

fications of the finished engineer, which

Mr. Symons, quoting from "Ethics of the

Engineer," defined as follows: Natural

aptitude, proper technical training and

proper experience. Continuing, he re-

minded his audience of the fact that an

engineer has to work in harmony with

the forces of nature as applied to the

uses of man, and that as Victor Alderson

has said of the engineer, "no man's

errors are so glaringly brought to light

as his. The lawyer can fall back on

the plea that the judge was biased,

or the jury packed; the doctor may
perchance bury his mistakes, but the

mistakes of the engineer bury him."

The Warren Electrical Manufacturing

Company, of Sandusky, Ohio, have pur-

chased the plant and good-will of the War-

ren Electric Manufacturing Company of

that city.

The officers of the new company will

be: Millard H. Nason, president, who is

also president of the Brilliant Electric

Company, Cleveland, Ohio; Frank War-

ren, secretary, who has been secretary of

the Warren Electric Manaufacturing Com-

pany for a term of years, and Norinan L.

Hayden, general manager, who was presi-

dent of the Hayden & Derby Manufactur-

ing Company, New York, and later gen-

eral manager of the N. L. Hayden Manu-

facturing Company, Columbus, Ohio.
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General Correspondence

Walschaerls vs. Stephenson Gears.

I'.ilitnr:

'I'lic introduction of the Walschaerts

v;;Kc motion lias brouglit out the most

singular fact that where two engines

of the same class, with the same num-
ber and size of wheels, same dimensions

as to the cylinders, piston stroke,

weights, etc., are engaged in the same
service, the engine with the Wal-

schaerts gear invariably develops less

tractive power than the other engine

of the same class but wilh the Stephen-

son link motion; or, in other words, the

engine with the old link motion can

pull more cars than the engine with the

Walschaerts gear can—this referring to

heavy freight engines. In heavy pas-

senger service it is generally the case

that the difference between the two
valve gears is not so pronounced in

starting a heavy engine and train, but

after a speed approximating twenty

miles an hour has been attained the

engine with the Walschaerts valve gear

has the advantage over the one with

the Stephenson motion in steam econ-

omy and maintenance of speed.

As the management of a railroad look

upon tlie freight engines as chief reve-

nue producers, however, the f&ct that

the equipment of those engines with

the Walschaerts valve gear is reducing

the number of tons per train that they

should haul is beginning to create an

adverse opinion of the merits of Wal-

scherts' device.

Kow. admitting that from a pulling

test the engine with the Stephenson

link motion proves superior—does that

really prove the inferiority of the Wal-
schaerts gear? Maybe we don't quite

understand the application of the de-

vice, as yet. It certainly is being de-

signed under the theories that govern
the application of the common link mo-
tion, }-et the two systems are radically

different.

During the past winter, on one of the

leading trunk lines of this country, a

ccmipetitive test of the two valve mo-
tions was made by a committee that

was thoroughly equipped for the pur-

pose, and composed of men who were
presumed not to be prejudiced before-

hand in favor of either principle. The
engines used were two heavy, consoli-

dation freight locomotives of the same
general dimensions, weight, etc., one
having the Walschaerts gear and the

•other the Stephenson link motion, and
the tests included the use of the Indi-

cator and Dynamometer Car.

\\ li.it ihd lliey .start out to lind, a'ld

prove? lldw could their c(|uipment

show the cause of any inequality in the

principles of the two valve gears? Well,

they did not discover anything inferior

in the Walschaerts principle, and only

one tiling of importance was developed

—and it had not been included in their,

calculations—by the Indicalrir durintr

the I'irst comparative trips of the two

engines, wliile the reduced tonnage rat-

ing of the engine with Walschaerts'

.gear rendered the Dynamometer car

unnecessary.

Several tests were made, at speeds

sch;ierls engine dropped lo 1(15 pounds,

while the same pressures of the Ste-

phenson engine only fell to 190 pounds;

yet the Walschaerts engine was steam-

ing freely, while on the Stephenson-

gearcd engine the boiler piessure was

not kept continuously at the 200-pound

mark.

Evidently Egide Walschaerts wasn't

to blame. Wire-drawing of the steam

somewhere between boiler and cylin-

ders was in evidence, and about all that

was gleaned from the tests, from which

much was (why?) expected, were the

facts just related. Subsequently it was

.\\.\I..\\C!il, ii\ .\ R.MLW.W LINE OX 'niF. AUSTROITALIAX FRONTIER.

varying from four and a half to thirty-

five miles an hour, and the main show-
ings made by the Indicator were that

the engine with the Walschaerts gear

suflfered a depreciation of steam pres-

sures between the boiler and steam-

chest and initial cylinder pressures

amounting to ll.S, 12, 13 and 15.4 per

cents., respectively, as to the different

speeds at the time of testing, while the

engine with the Stephenson motion, and

approximately the same speeds, the same
weight of train, reverse lever in the

same notch, and at the same landmarks,

during three tests showed losses 'ii

steam-chest and initial cylinder pres-

sures of only i.S, 1.54 and 3.55 per

cents., respectively. Both engines car-

ried 200 pounds of steam, and at the

higher speeds the average steam-chest

and initial cylinder pressures of the Wal-

found that on the engine with the Wal-
schaerts gear the lift of the throttle-

valve was not great enough; there were

obstructions in the passages between

the throttle-valve seat and piston valve

seat due to mechanical imperfections

in manufacture; a fault)- design of cyl-

inder saddle and valve-chest coring

produced a form that induced eddy cur-

rents and restricted the flow of steam

to the steam ports; that the area of

throttle-box, stand-pipes, tee-head,

steam-pipes and steam passages in cyl-

inder saddle were too small to supply

cylinder requirements; that the induc-

tion port core entering valve chamber
was so enlarged as to equal 3 feet 6

inches increased length of dry-pipe, and
producing an expansion tending to ma-
terially reduce initial cylinder pressure;

a loss of temperature credited to the
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traverse of the steam through cavities

lying outside of the influence of heat

passing through the smokebox.

It would seem that the Walschaerts

valve gear on the engine tested had

been designed more nearly correct in

principle than has been usual, to make

so fair a showing as to tonnage hauled

as this machine has, in the face of the

disclosed facts. I wonder in how many
other cases this valve gear has been

condemned on account of faulty design

elsewhere. The indicator cards taken

during these tests will, of course, be

interesting, and no doubt will form the

subject of a discourse by some one;

but what do the cards indicate? Sim-

ply the personal theory of the designer

of the valve motion in regard to lap,

lead and exhaust clearance.

I wish to submit the following prop-

ositions to those who are interested in

the matter, and who have a fair knowl-

edge of the construction of both the

Walschaerts and Stephenson valve

gears; it is a fact that different engine

designers and motive-power officials

have differing beliefs as to what should

be the proper proportions of the valve

for an engine in any certain class of

service ; now

:

First— If the designer's ideas are in-

corporated in a valve as applied to a

locomotive equipped with the Stephen-

son link motion whereby the admission

of steam to the cylinder begins when
the crank-pin is at a predetermined

point in its revolution and is cut off at

another given point, and the exhaust

begins when the crank-pin has reached

a calculated position, can not this en-

gine be fitted with the Walschaerts gear

and have its valve so designed, and the

combination lever so proportioned that

the valve's phases will occur identicall/

the same as they did with the Stephen-

son gear? May not the opening and
closing moments be coincidental with

both gears? It is a matter wholly de-

termined by the amount of steam lap

and exhaust clearance of the valve and
the proportions of the combination

lever; by working on those features a

valve theorist can make the Wal-
schaerts gear give his own pet steam
distribution in the cylinders.

Second— If two engines, with the

Stephenson and Walschaerts motions,

respectively, but of the same general

design in all other respects and equally

proportioned, can have their valves and
valve gear so devised that the steam
distribution to the cylinders is the same
in both—the opening and closing mo-
ments occurring when the crank-pin is

at the same identical points on both
engines—can there be any reason why
one engine should develop a greater

tractive power than the other?

When a service change in the cut-off

is made by hooking up the engine, then

is tlie time when the only automatic

difference between the two valve gears

comes in, in so far as the results obtained

are concerned; whatever lead the Wal-
schaerts valve may have had in full

gear remains the same when the reverse

lever is hooked up—it becomes no

greater; while with the Stephenson gear

the lead docs increase as the increased

speed compels hooking up. Instead of

this increase of lead being a help to a

fast-running engine, as some declare,

it may be a detriment, for it can hardly

be disputed that most heavy passenger

engines with the Walschaerts gear are

superior to the Stephenson-geared en-

gines of the same class at high speeds,

and the lead of the Walschaerts engines

is non-increasing.

Third—With reverse lever in any
given notch the steam admission port

to cylinder is open while the crank-pin

is describing a certain number of de-

grees of the wheel's circle. Increasing

the amount of lead, or decreasing or

lemoving it entirely, will not cause the

steam to be admitted to the cylinder

for any longer or shorter proportion

of the crank-pin travel; the crank will

NEW FRENCH ENGINE AND TRAIN.

receive the steam impulse during the

same number of degrees of its revolu-

tion, but its zone of power may be

shifted and that is all. Lead cannot

increase the power.

Fourth—When the opening and clos-

ing of the admission ports occur with

the crank-pin an equal number of de-

grees each side from the quarter points

(which coincide with a vertical line

through the center of the wheel hub)

the axle is then receiving the greatest

turning force that the piston can give It

—the leverage position is true; this cor-

rect placing of the degrees of force is

impossible when lead exists, with any
type of valve gear. Lead thus de-

creases the power of the crank.

Fifth—With lead opening of the ad-

mission port when the crank-pin is on
the dead center a certain number of the

crank's degrees of force are annulled

completely as to their turning power,

but then exist as a retarding pozver,

giving a braking effect between axle

and driving-box. Lead is thus deitrttctive

of poxvcr.

Now, for experimental purposes I

should like to see a locomotive valve

gear designed without any lead at all

—

with the valve always one-fourth of a

cycle of motion from the piston. That

would not be possible with the Stephen-

son double-eccentric motion, in which

it was early learned that the eccentrics

would have to be shifted away from

their positions normally quartering

with the crank-pin, but it would be

easily possible with so simple and

square a gear as the Walschaerts, which

would only require the removal of the

combination lever, coupling the radius

rod directly to the valve stem, although

this would make it necessary to

lengthen or shorten the throw of the

eccentric, according as to whether the

valve was of outside or inside admis-

sion.

The design of the valve would then

demand most careful consideration; but

as the question of the correct delivery

by the Walschaerts gear lies wholly

within the valve and the doubtful com-
bination lever, and remembering that

with but one eccentric, and it exactly

ninety degrees from the crank-pin, the

valve has a most rapid travel while the^

crank is near to, and passing, the dead-

center points, and that when the engine

on one side is on the dead center the en-

gine on the other side is very much alive.

It might be well to go back to first

principles with the Walschaerts gear

and try it out by throwing the whole
government of the steam distribution

on the valve itself, without any inter-

ference from eccentric or crosshead.

There is a strong probability that not

one man now alive who is interested

in locomotive valve motion has ever

witnessed the action , of double-con-

nected engines, such as a locomotive,

with valves set—and working squarely

at all points of cut-off—at exactly

ninety degrees of the cycle of motion
from the piston and, for reasons stated,

it has not formerly been clearly pos-

sible. But by using only that portion

of the Walschaerts gear that would re-

duce to first principles tlie action of the

valve, and by substituting different

valves with differing combinations in

the amount of steam lap and exhaust

clearance, some indicator cards—and
incidentally some unlooked-for work on
the part of the engine—may be ex-

pected. W. W. Wood,

Air Brake Instructor, C. I. & L. R'y.

Lafayette, Ind.

Mr. Thomas Purvis, who was not long

ago appointed superintendent of motive

power of the Denver and Rio Grande, is

the Purvis mentioned in Skeever's Object-

Lessons, and he it was who is responsible

for many of the points in connection with

shop work which were introduced into

those inimitable sketches of "Skinny'.!''

life and career on the Great Air Line.
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Improved Stuffing Box.

Editor:

I inclose you a blue print of an improved

stuffing box for locomotive throttle stems,

which can be packed with full steam pres-

sure oil the boiler. I have had one of

these in use for over a year and have

paclced the same with full boiler pressure

on, in IS or 20 minutes.

Fig. I shows position of stuffing bo.\

when engine is in service. Fig. 2 gives

overtook us, and as I was the only pas-

senger and as the train crew were over

ahead most of the time, I soon got sleepy,

and taking my satchel and making a pil-

low of it, I stretched myself out on the

long caboose seat and went to sleep.

Nothing disturbed my slumbers until the

train stopped at a side track called Hop-
kins, when I was awakened suddenly by

a sound like an engine exhausting very

rapidly. I was alone in the caboose at the

I'IG. 1. SITITINGBOX WHILE IN SERVICE.

the position of the stuffing box while pack-

ing is being done. As will be seen, the

piece N is forced along stem by nuts J

until it seats on B, which shuts off all

steam from stuffing box F. After replac-

ing gland C the nuts JJ are screwed out

on stud, and steam pressure in boiler

forces N to former position. The piece N
can be revolved on stem by using a span-

ner wrench at M, and the seats B and D
can be ground.

Hopnig this will be of some interest to

your readers.

R. L. Mobsman.
Medina, Oliio.

time, and being young in the business and

also of an inquiring disposition, and at

the same time thinking that perhaps the

sound came from a train making fast time

on the Minneapolis & St. Louis road that

paralleled ours only 200 feet distance, I

arose and opened the side door of the

caboose and looked out to see it go by.

There was nothing, however, to be seen

the third thought that struck me and of

the most forcibly was that if I did not

get out of that caboose, and that right

away, that I would get badly left. And
I got. I jumped on the ground and ran

about 20 feet and turned around, when
the engine hit the caboose and went
through it like a shot, and the caboose

went into the air, taking with it the

smoke-stack, bell, sandbox, whistle, safety

valves and cab. Then rolled over onto

the ground in front of me.

I saw the fireman jump out of the cab

window just before the engine struck the

caboose. I also saw the front brakeman
hit th.e ground from the head car, and
saved himself.

The engine stopped in the second empty
box car ahead of the caboose, a badly

wrecked engine.

The train crew, upon hearing the racket,

all came running to the scene, and the

conductor of the train on which I had
been riding was certainly excited, and he
fairly yelled, "There is a fireman pinned

under this wreck." All hands looked for

the fireman, and it was quite a few min-
utes before I could stop the excitement

and show them I was all right and alive.

I have railroaded a good many years,

but have never since had anything ap-

proaching so narrow an escape.

Fred Whitmore,

Trav. Eng., Great Northern Ry. Line.

There Are Others.

There has been a great deal of talk

ibout car shortage in this country and it

A Close Call.

Editor:

I once had a very close call, said an old

engineer one day, while talking to some

friends in the roundhouse.

It was in the early '8o's and I was then

a young fireman on the Milwaukee road.

We had been working on construction all

summer on what was then called the H.

& D. cutoff, and had about finished the

work so that the management had been

able to run a few freight trains from Ben-

ton Junction to Minneapolis. Things in

general had been going along fairly well

at the front, as we called it, when one day

I resolved to take a lay off and go to

Minneapolis and stay over Sunday. All

that I had to do was to arrange with the

engine watchman to fire my shift, and I,

along in the afternoon, boarded a freight

rain for the East. The distance that we
nad to go was not very great, but there

was a lot of station work to do, so that

we got along very slowly. Night soon

FIG. 2. STUFFINGBOX WHILE PACKING IS BEING DONE.

on their track, and the sound of exhaust

still continuing I looked to the rear of

our train. This is what I saw. A freight

train following us and approaching at a

speed of about 30 miles per hour, the en-

gine of which was reversed, was slipping

in the back motion frightfully, and not

over 150 feet from the caboose in which
I was standing. The first thought that

entered my mind was that there was to be

for the first time in my experience the

novelty of a collision. The next thought

was that I must see the whole thing, and,

is interesting to learn that "there are

others." A recent press dispatch from
Vienna sets forth the fact that Austria is

juffering in much the same way that we
did last fall and during the winter. The
dispatch says : "The insufficient supply of

locomotives and cars on the railways to

the coal fields in the northwestern part

of Austria threatens to cause a coal

famine in Vienna, where the present

stocks are far below the average. The
manufacturers of lower Austria and Hun-
gary have suffered great inconvenience
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and losses in the past months, through

the miserable transportation conditions on

the coal lines, and the subject will be

"brought up at the next session of the

Reichsrath. Railroads in Austria are

owned and operated by the Government."

Journal Rolled Out in Service.

Editor:

I refer herewith blue print of a freak in

hot journals, which is somewhat unusual

and might be of interest to the readers

of your valuable paper. This journal

Slipping of Engines.

Editor

:

Referring to my letter, on Slipping of

Drivers, in your March number, page 108,

the paragraph commencing with the 29th

line, should read: "I frankly acknowledge

that the slipping can be eliminated by in-

creasing the diameter of the driver; tlic

same result may be secured by closing the

throttle, and in either case the tractive

power of the locomotive suffers reduc-

tion."

The words in italics were dropped from

Clamp for Valve Stem.

Editor:

Attached is a sketch of a valve clamp

to use in case one has to disconnect

and block the valve. Sometimes a little

difficulty is experienced in clamping a

TOUKNAL ELONGATED IN SERVICE.

was lemoved from under a 100,000 pound

capacity hopper coal car. You will notice

that the size of the original journal is

shown in the dotted lines. You will also

observe that the journal was rolled out

and elongated 2^ inches beyond the origi-

nal length and reduced from its original

diameter from 5J4 to xH inches in the

centre, without showing any fracture,

which would seem to indicate a very

liberal factor of safety in journals of this

size. W. H. Lewis,

Supt. Motive Power Norfolk & Western.

Roanoke, Va.

the article, and I should not care so much

for that, but the sense of the sentence is

destroyed. Will you kindly correct this

paragraph, preferably in your next issue,

if possible, as the driving wheel subject

generally brings fortli more or less corn-

Front Flue Sheet Cracks.

Editor:

The attached sketch shows flanging

of front flue sheet. We had an en-

gine here and after doing some heavy

boiler work aiid with flues all in place,

the test was put on, and crack devel-

oped as marked. I would like to hear

from some of the readers of your valu-

able paper on this subject, to know if

they have ever been up against the

same kind of trouble after an engine

was nearly ready to go out of the shop,

and if so, what was done. With my
twenty-two years' experience, this is

the first case I have ever known.

B. E. Greenwood, General Foreman.

Portsmouth, Va.

(° "p) (o M 6)y \_knEaa '

VALVE STEM CLAMP.

valve stem where metallic packing is

used on certain class engines, but with

this kind of a clamp one can clamp any

style. In placing this in position re-

move one nut off each side of the valve

stem gland and place this clamp on the

gland, then tighten the clamp round

tlic valve stem after it is in the proper

position.

Beaumont, Kan. John F. Lono.

Packing Nut Lock and Swab.

Editor:

I inclose a drawing of a combined nut

lock and swab that serves as a piston

J

NUT LOCK AND SWAB IN PLACE.

swab, and very effectually locks the

packing" nuts of air pumps.

The lock, Fig. i, is made of i^-in.

sheet steel, and to it is riveted a plate

(Fig. 3), slotted at each end to receive

swab frame (A) ; frame is made of

l-32-in. sheet copper 34 in. wide. After

the frame is wrapped with cotton the

lock is placed in the slots of upper and

lower packing nuts, the loose end of the

CRACKS IN FRONT FLUE SHEET.

ment, and I am very anxious to be prop-

erly understood in what I have to say in

regard to it. T. H. Reardon.

North Adams, Mass.

DETAILS OF NUT LOCK AND SWAB.

frame is passed through a slot in plate

A and drawn tight and looped over as

shown in Fib. B. Fig. 2 shows the

packing nut lock and swSb holder in

place. J- A- JASSON.

Corbin, Ky.
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Early Hustle for Steam.

Editor

:

Enclosed please find sketch of a smoke-

stack attachment on one of the early Wm.
Norris engines on the Pennsylvania State

road. It was a sheet iron spiral fan

pivoted top and bottom. It would whirl

when the exhaust struck it. The idea

was to increase the draft. The thing did

not live long enough to get green with

age. Now these little engines were always

hot, as the fuel was good wood and good
soft coal mixed. It was in fact a good
combination for producing heat, and while

the engines had no blowers, the exhaust

steam, when the engine was under way,

kept the pot boiling. Where I am living

now I hear engines every day with three

exhausts, but when this spiral fan was in

commission the exhausts came out like a

string of beads. Walter de Sanno.
Fi-uit Vale, Cat.

Model of Puffing Billy.

This is a full-sized working repro-

duction of the original engine at the

South Kensington Museum in London.
The model was taken in hand by a staff

of German railway employees after a

visit to South Kensington, and facili-

ties for measurement, etc., were given

to them by the authorities there. The
model is destined for the Munich Tech-

nical Museum, being presented by the

Union of German Railways, and built

in the shops of the Bavarian State Rail-

ways at Munich.

Varnish.

Tracing the history of modern var-

nish it would appear that early in the

eighteenth century the French people

were making varnish from the materi-

als used to-day. These are fossil hard

i:.\RLY DR.M'GMT ACCELER.\TOR.

gums, linseed oil and turpentine. The
early history of varnish making in

London was attributed to a French
refugee who had escaped from the

French Revolution, and who began to

make carriage varnishes about 1776.

Mr. William Marshall, president of

the American Locomotive Company,
when reading a paper on this subject

at a recent meeting of the New York
Railroad Club, said of himself: "There

The introduction of varnish making:
into the United States does not extend
back more than a hundred years. A
story is told that William Tilden saw
a German with a large tray filled with
toys, and was attracted by the bright

colors and the high luster they pre-

sented. He stopped the man and made
inquiries, and subsequently hired the

man to make varnish at 115 Norfolk
street in New York.

In answering the question what is

varnish the speaker confined himself to

what are known as "oil varnishes" in

contradistinction to "spirit varnishes,"

which are a solution of gums soluble

in alcohol or turpentine. He said:

"What are known as 'oil varnishes' are

those applied to a car, a piano, a table

or any piece of furniture. Spirit var-

nishes are gums soluble in spirits,

whereas the gums used in 'oil var-

nishes' are not soluble in or by oil, but

must first be dissolved by heat, which

we call melting, before the gum wilt

absorb or mix with the oil. Answer-
ing the question, then, 'What is var-

nish?" It is a composition, or, as Dr.

Dudley would say, an amalgamation of

fossil resins (which is strictly the name
of gum), linseed oil and spirits of tur-

pentine, with a certain per cent, of ox-

ides worked in to serve as driers. This
is varnish in general and applies to all

kinds, the proportions and treatment

varying according to the purposes for

which the varnish is to be used. The
varnish-maker must make his goods so

rui.i. sizK MoriKL of pui-finc, billy :fAni-; ix thk b.wwrlw state railways shop at muniih. i.kkmany.

An Irish station master sent a tele-

gram to headquarters about a cow
which had been run down by a train.

It read: "The cow that the down mixed
killed yesterday is not dead yet: what
shall I do with her? Michael Grady."

are varnish-makers to-day in England
who date their connection w-ith the

business back to the days of the poor

Frenchman, and the writer, although

not of the same family, is one who sat

at the feet of these Gamaliels."

that they are suitable for outside and

inside, for cars, engines, pianos, furni-

ture, interior woodwork, agricultural

implements, for air drying and heat

drying; for a high polish, like a piano,

or to be rubbed to a dull finish; for
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metal, for paper, for floors to be walked

on and for hardwood ceilings to be

looked at. All these and many others

require special treatment to adapt

them for the purpose required.

"Gum, strictly speaking, is a word

only properly applicable to those that

are soluble in water, Such as arable,

Senegal, tragacanth, aloes, etc., all of

which exude from live trees, but the

gums or fossil resins used by the var-

nish-maker are petrified, only dissolve

under great heat and are the exudations

from trees which are extinct. This res-

inous deposit is found buried in the

earth, having lain there, it is stated by

geologists, from the period before the

creation of man. Diflferent kinds are

used for different products, the prin-

ciple of which are Animi or Zanzinbar,

Sierre Leone and Benguela; these are

found in Africa and the East Indies.

enough to be spread with a brush.

When the turpentine has evaporated it

leaves the resultant film of gum and

oil, which is essentially varnish. Ox-

ides are only used to assist in the dry-

ing. The three principal ingredients,

gum, oil and turpentine, are vegetable

products, whereas the oxides belong to

the mineral kingdom and are neces-

sarily a disturbing factor. Some of

these are red lead, litharge, umber,

black oxide of manganese, borate of

manganese, oleates of manganese, sul-

pliate of zinc and sugar of lead. Their

mission is by throwing off their ozygen

to assist the oxygen of the air to facili-

tate the drying of the varnish.

Let us go into the shops where we can

see in action this "Last Thing Applied but

Not the Least Important." In the shop

we see cars either building or being re-

paired. The shop room is limited, only

together. It is only mechanically

homogeneous, because it is so finely

ground. Now comes the varnish coats.

These are the opposite and are sup-

posed to contain a maximum of oil;

the absorbent effect of the pigment,

which has little, if any, oil in it, is seen

when the first coat of varnish is ap-

plied, or rather, it is seen the next day,

when it presents an all-gone-in appear-

ance, and only begins to look bright

and glossy when it has received an-

other coat of itself to hold it up; be-

cause this second coat looks better for

the time, the work of oil absorption by

the color is still going on, and the mar-

vel is that so long a service is secured

with any varnish, as now prevails. Var-

nish would hold its lustre longer and

clean up better were it possible to give

longer time between color coats and

thus permit of some oil being incorpo-

HOOK OF HOLLAND

Kauri, however, is the resin most used;

this comes from New Zealand and be-

gan to be exported in quantity after the

Australian gold discoveries. It is esti-

mated since then up to 1904, $65,000,000

^Irorth have been shipped, and in that

year (1904) $2,509,085 worth was

slhipped to the United States and the

United Kingdom. In the writer's recol-

lection it used to be shipped unsorted

in bags as ballast on sailing vessels and

sold in London in the sixties at 2j4d.

per pound. It now comes all sorted by

the natives and ranges from sixty-tive

cents to about five cents per pound."

Linseed oil is the expressed juice of

flaxseed. It is prepared by boiling. All

the varieties of varnish are made by the

varied proportions of linseed oil and

the grade or quality of the gums used.

Turpentine is used as a dilutant to ren-

der the treated gum and oil, fluid

EXPRESS OX THE hii.MiOX A.M) SOUTH

eight, ten or twelve cars can be accom-

modated, and the cars are required to

be out again and in service as soon as

possible. Someone tags each car, stat-

ing the class-repair, day it is shopped

and the day it is to go out, and all

things must bend to the accomplish-

ment of this order. If it is a burned-

off car, there will be about nine coats

to apply—three surfacers, one guide

coat for rubbing, three coats of color

and at least two coats of varnish. Up
to the day of varnishing every coat is

a quick drier; each color coat is a pig-

ment ground in japan, and sometimes

two coats are applied in one day. That

which counts for durability, the linseed

oil, is present only in very small pro-

portions; all preliminary work must be

rushed through, and at last we have a

surface largely made up of pigments

with just enough of binder to hold it

K.\SIEKN K.\U,\V.\\.

rated, not too much, for that would

render a surface unsuitable for varnish-

ing. Oil is the "life blood" both of

paint and varnish, and if the paint and

color coat does not have its quota, it

will be like a sponge, absorb it from

the varnish, and to that extent it is

giving up its life to another. Here we
see the reason why many cars look dull

so soon after they have been in ser-

vice; the varnish cannot keep its lustre;

it has all it can do to keep itself to-

gether for a time, and soon its parts

are weakened, fine checks first appear,

then cracks are seen; that which held

it together has been stolen; the oil is

gone, and now the varnish is found in

a resiny, woe-begone and powdery con-

dition. Two causes instead of one have

brought about its premature decay.

The one unavoidable cause of decay

is the wear and tear of the elements.
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the sun that drinks moisture from the

rivers and ocean also dries out the oil

in varnish, and in hot weather is a se-

vere test on the best varnish that mor-

tal man can make.

weighs 382 tons, and has accommoda-
tion for 119 first-class passengers and
272 second-class passengers, or 391

persons in all.

The Hook of Holland is the name
given to the low-lying beak of land which

All are said to be working satisfactorily,

doing fast express worlj; the heaviest of

which is the Hook of HoHand Express, a

vestibule train with dining car attached.

This train is run at a regular speed of

SS miles per hour. The cylinders of the

Hook of Holland Express.

The Great Eastern Railway of England

have a beautifully equipped corridor din-

ing car train on the Hook of Holland

service between Liverpool street terminus

in London and Harwich. It excels any

train hitherto built for the continental

traffic of this company, which has in-

creased very rapidly during the last

few years.

The complete train consists of 13

vehicles made up in the order shown in

our illustration. A corridor enables pas-

sengers to walk from end to end and spa-

cious accommodation is allowed in the

compartments, the cars being six inches

wider than the standard for main line

trains. The restaurant cars have centre

passages and the passenger cars have side

corridors. The exterior of the train is of

varnished teak; the interiors of the first-

class compartments are panelled and

moulded in walnut relieved with gold

lines. The ceilings and partitions above

the parcel racks are decorated in white

with tinted borders and gold lines. The
smoking compartments are trimmed with

crimson leather and the non-smoking with

blue cloth. The second-class compart-

ments are fitted with dark oak framing,

relieved with light oak panels, the ceilings

being white, picked out with designs in

French gray and gold lines. These com-

partments are upholstered in crimson and

black plush. The train is lighted through-

KOTTKKDAM, Hiil LAND, LOOKING ACROSS 'Mil: uLDEXll A\L.\ KUl.K,
(Stereograph, Copyright 1904. Underwood & Underwood, N. Y.)

juts out into North Sea at the mouth of

the Rhine and the Meuse rivers. The
wreck of the Great Eastern Railway

Company's steamer "Berlin" recently took

place oflf the Hook of Holland.

We have lately received from a cor-

respondent in Slikkerveer, Holland, a

engine are 18 x 26 ins. and the driving

wheels are 7 ft. in diameter. The total

heating service is 1201.3 sq. ft. and the

boiler pressure is 150 lbs. The engines

are fitted with Westinghouse brake, steam

sand blast and steam heating apparatus,

and are painted green with black borders

lined with red.

naoK 01- IIOI.I.ANli EXPRESS EN'GIXE ON THE COXTINEXt.

out by electricity derived from dynamos
on the axles.

The illustration will give an idea of

this handsome train de luxe, the building

of which at the Stratford Works occupied

the short period of ten weeks. It has been

designed by Mr. James Holden, the loco-

motive carriage and wagon superintend-

ent of the railway. The engine weighs
about 90 tons, and the train measures

653 ft. long over the buffers. The train

photograph of the engine used in con-

nection with the Great Eastern Railway

Company's service, between London and

Rotterdam. The engine belongs to the

Holland Railway Company, and was built

at the Sharp, Stewart & Company's Atlas

Works in Glasgow. During the past

year some engines built by the North
British Locomotive Company of the same
general dimensions have been used in

this service.

A Varnish-Making Gamaliel.

"Tracing the history of what might

be called 'modern varnish making" as

best we can, it would appear that early

in the seventeen hundreds the French
people were making varnish from the

materials used to-day, viz., fossil hard

gums, linseed oil and turpentine. There
are varnish-makers to-day in England who
date their connection with the business

back to the days of the poor Frenchman.
The writer, although not of the same
family, is one who sat at the feet of one

of these Gamamiels."

The above is a paragraph from the

New York Railroad Club proceedings.

The essayist referred to the feet of

Gamaliel. Gamaliel was a famous
Jewish teacher, who had Paul among
his pupils. The essayist on varnish

seemed to know that, but the printer and

proofreader evidently never heard of the

Jewish teacher. They probably thought

the reference had something to do with

enamel gums.
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«as attained, but it was noted that

tlie shocks due to the high speed were

very severe upon the track.

The designers of electric locomo-

tives have all fallen into the mistake

of adopting a center of gravity wliich

is too low.

When the steam locomotive was in

course of development, designers la-

bored to secure a low center of gravity

and many curious subterfuges were

resorted to, for the purpose of harmoniz-

ing the conflicting elements of large driv-

ing wheels and low center of gravity for

the entire engine. Some designers went

to the extent of putting the axle of

the driving wheels

others put the driving wheels entirely

behind the boiler. By degrees experi-

ence taught designers of locomotive':

that a low center of gravity entailed

a rough riding engine, and one that

imparted destructive shocks to the rail.

This experience was by no means

confined to the users of pioneer loco-

motives. Many modern freight en-

gines with small driving wheels are

notorious for damaging the track.

There is a prevalent belief that con-

solidation and other multiple coupled

locomotives are destructive to track,

owing to their heavy weight or long

wheel base, but these are not the

causes of trouble for most of the many

Entered at the Post Office, New
Second-class mail matter.

York, as

time that the designers of electric

locomotives were becoming alive to-

the fact that their motors demand
something more than being made cap-

able of attaining very high speed.
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Low Centre of Gravity.

There has been a great deal of con-

troversy in various publications con-

cerning the terrible accident to a New
York Central suburban train on Feb-

ruary 16, at Williamsbridge, N. Y.,

pulled by two heavy electric locomo-

tives, but we do not believe that any

one has identified the real cause of the

derailment. Defective track, breakage

of running gear and excessive speed

have been blamed, but we believe that

the inherent want of adaption to con-

ditions in the design of the locomo-

tives caused the accident.

In 1903, a series of experiments was

cairied out on a military railway be-

tween Marienfelde and Zossen, in Ger-

many, for the purpose of testing high

speed electric motors. The tests were

made under direction of military offi-

cers and their report of what was done

may be regarded as correct. There

were two series of trials. In the first

trials a speed of 114 miles an hour

was attained, but the locomotives were

so destructive to the track that the

experiments had to be abandoned until

a track could be built of 100 pound

rails, laid on particularly strong foun-

dations. With the track thus strength-

ened, a speed of 125 miles an hour

Safety in a Staple Article.

The number of disastrous wrecks on.

.American railways has focused public at-

tention on the operating repartment, in

which the railroad superintendent is a

very conspicuous if not the most impor-

tant figure. The press of the country has

lately been devoting a good deal of atten-

tion to Mr. Harriinan's utterances, an.!'

among the things he is reported as saying

above the boiler, at Washington is that in th; future rail-

roads will have to be rebuilt with much-

heavier rails, with a gauge of six feet

instead of four feet eight and a half

inches. Locomotives of such a size that

nobody can now imagine them, <5r electric

engines will have to be provided, and the

freight car of the present will have to-

give way to an all-steel car, and bridges,

tunnels, yards and building will have to-

be made to suit these changes.

Whether one believes that these things

will or will not come in lime, they refer

entirely to road construction and equip-

ments and have very little to do with trairr

operation, except in so far as they pro-

vide facilities to work with. The main-

stay of the operating department is now
wheel engines carry less weight per and will always be the kind of men who

axle than eight wheel engines, and the jo the work and the discipline maintained

rigid wheel base is seldom excessive.

The destructive shocks to the track

are due to the low center of gravity

which leads the wheel flanges to strike

heavy side blows on the rails when in-

equality of track produces side move-

ment of the wheels.

With a high center of gravity the

on the road, and the responsible officer

for these things is the superintendent.

Legislation dealing with hours of labor

and re:-l cannot take the place of constant

and intelligent supervision nor work a

regeneration of the whole system, because

it is not possible to force men to rest 'n

the time set apart for rest, and because

body of the engine responds slowly often the spirit of any law may be evaded

to the shocks produced by rough track

or by curves: the weight swings slowly

and acting through the springs, tends

to impart its concussion upon the too

of the rail. If an engine or car had

its center of gravity on the level of the

rail all shocks due to inequality of

track would be delivered on the side

of the rail. Every developmental move-

ment which raised the center of gravity

tended to remove these lateral shocks from

the side to the top of the rail, and hence

a high center of gravity tends to pro-

duce an easy riding engine, and one

that exerts little force to spread the

rails.

An electric locomotive with the pon-

derous, unresilient load carried upon

th:; axles will always hammer the

track as no other vehicle can do, and

the center of gravity being very low, it

converts the wheels into huge ham-

mers that exhaust their blows upon

the side of the rail. This destructive

tendency may be greatly reduced by

improved designs, and we think it is

while its letter may be complied with, or

it is possible that a law may not be rigidly

or impartially enforced. We do not mean

that legislation in railway matters may not

be good, nor do we mean that wisely drawn

measures will not bring about an im-

provement in certain cases, but mere law

will not accomplish all that is required

for safe railway operation.

Quoting again from the daily papers.

Mr. Daniel Willard, vice-president of the

C, B. & Q., in charge of operation, is re-

ported to have recently said at Clarinda,

Iowa : "Trains are run to-day on practi-

cally every Amerijcan railroad faster than

the operating otficials in charge consider

wise or prudent, and this condition has

been forced by the curious idea which

many people have that they must go some-

where in a great hurry. The desire for

fast travel has become a mania with many,

and it is, in my opinion, responsible for

many of the recent accidents." While we

desire to treat the opinion of so eminent

an authority with all the respect possible,

we hardly agree with Mr. Willard that it
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is the piihiic wlio arc to blame for exces-

sive or dangerous speed. Granting that

the public want high speed, it is the rail-

ways who actually give it, and they do

that not because of any so-called impera-

tive demand of the public, but because

fast speed attracts travel, and this means

increased revenue for the railways.

If it came to a popular vote concerning

fast speed the public would probably vote

for it. So it probably would for half-ccnf-

a-mile fare, or seats for everybody, or for

more trains. But very cheap fares and

greater comfort are not necessarily pro-

vided in answer to any vaguely defined

demand on the part of the public. If Mr.

Willard is correctly quoted, his words

form a severe indictment of modern rail-

way methods in general, and of the rail-

road superintendent in particular. Safety

is a standing order placed by the public

on the railways now and alwa\';, and is. if

anything on earth can be, a popular de-

mand, and is a demand which should never

be lost sight of or for a moment igmired.

We have before now referred to the

superintendent who is capable of giving a

good lecture to a new man, but who prac-

tically stops at that. The ideal railway

superintendent is a man with much the

same kind of mind that a construction

engineer has, a man satisfied to work

quietly, to work steadily, to keep at it, to

make progress inch by inch, as the work

of driving a tunnel is doi.e. Tliere ire

' many superintendents who work in this

w-ay, but there arc also a number who do

not. On behalf of the superintendent it

may be said that he is too often called on

for the preparation of statistical or other

information for the use of his superior

officers, which has a tendency to distract

his attention or restrict the time which

he has to devote to safe and expeditious

train operation and to the steady main-

tenance of discipline.

Major Charles Hine, of Virginia, ad-

dressed the students at McGill L^niversity

in Montreal not long ago on the subject

of modern railroading. Among other

things, he is reported as saying that "prob-

ably not ten per cent, of the operating

officials of to-day ever worked in the

train or engine service, or on the track.

They come up through one channel or

another, and it is a tribute to their ability

that they so came up : but the all-round

man must be developed." We do not think

Mr. Hine's remarks can be intended to ap-

ply to the whole country, because it is the

rule rather tlian the exception that those

occupying important executive positions

on our railways have climbed the ladder

of promotion step by step.

The charge against the railway operat-

ing officer to-day appears to be not that

he is without ability, not that he does not

produce results economically, but that in

many instances he has let safety become
more of an incident than the supremely

important thing to be striven for. The

task of maintaining discipline, of following

up details, of seeking out the weak spots

and applying the remedy, is not easy ; it

is not dramatic nor spectacular. Like a

great deal of well-done railroad work, it

is simply hard.

Good equipment is necessary; a reason-

able regard for tho.se things which make

travel attractive is good business, and the

previous training of the man is also im-

po'rtant; but standing out prominently

above and beyond all other considerations

is safety in train operation, not merely

as a public demand, but as a duty which

is laid upon the shoulders of the operating

official. This duty cannot be evaded and

the responsibility cannot be delegated. The

public may desire this concession or that,

the daily press may clamor for this or that

innovation, but amid all the fluctuations of

the law of supply and demand in modern

railroad service, safety is a staple com-

modity in a rising market, and woe be

to the road which permits itself to be

caught selling short.

Railway Service.

In spite of the dangers attendant on

railway service it is attractive to the

best class of working men, chiefly be-

cause of the regularity of employment.

Even in the most prosperous of times

the applications for positions in railway

service are largely in excess of the

number employed. In view of the fact

that the building trades are better paid

and the hours of labor are shorter, it

is nevertheless generally admitted that

railway employes are superior in point

of intelligence as well as in regularity

of habits. Apart from the mere ques-

tion of wages there is a beneficial effect

in steady employment. If the hours of

labor are not too long there is nothing

that so completely fills up the measure

of human existence as constant em-

ployment, and there is a variety in

railroad work which adds to the pleas-

ure of doing it.

Idleness is not only miserable in

itself but it begets other evils. Noth-

ing is more common than to see work-

ing men during their unemployed

periods frequenting beer saloons and

other resorts where their savings are

not only foolishly frittered away, but

habits are formed that have a pernicious

eflfect on their lives. Young men start-

ing out in life are apt to look upon

toil in any form as a necessary evil

to be evaded if possible, and borne

grudgingly if it cannot be avoided.

Envy of the rich occurs only in the

minds of those who have not had the

opportunity of meeting with the rich

and seeing at close range the shallow,

frivolous, miserable lives that many of

them lead. The richare not necessarily

all of this kind, and as a class they

know little of the substantial satisfac-

tion that comes to the clear minded

working men who take a pride in their

work and whose daily tasks are

ennobled by the unselfish efforts and

self sacrifice that look to the welfare

of others who may be depending upon

them.

In this regard the railway service is

largely composed of the best class of

men. The regularity of their occupa-

tion induces a sober and intelligent

regularity of life. The dangers attend-

ant on their work begets a seriousness

well calculated to develop the highest

qualities of good citizenship. There is

a charm in using power in any form

and a heightened enjoyment springs

from the intelligent guidance of force

to the accomplishment of a good and

useful end, and the necessary diversity

in each day's work makes railroading

attractive. It is probable that these

are *at least some of the reasons why
so many intelligent men find congenial

employment on our railways, notwith-

standing the dangers and the constant

petty annoyances which come into the

lives of all railroad men. It is not

surprising to see and know that a con-

stantly increasing number of railway

employes not only own their own
homes, but, what is perhaps better, take

special care in the education of their

children and thereby not only give a

good example of a life well spent but

lay the foundations of the improved

future well being of the communities

in which thev live.

Fallacy About Boiler Explosions.

An experienced engineer telling to

a newspaper reporter notes of narrow

escapes from being present at boiler

explosions, told of finding a man try-

ing to pump water into a red hot boiler

which the engineer concluded would

have resulted in a disastrous explosion

had the cold water reached the hot

plates. We would have excused that

man if he had not emphasized the claim

that he is an engineer of training and

experience.

There is a prevalent belief among
people, who ought to know better, that

should a steam boiler get hot through

shortness of water, and feed water be

suddenly injected upon the hot plates,

an explosion is almost certain to follow.

The fallacy of this has been repeatedly

demonstrated by experiment in the

L'nited States, and several years ago

the Manchester Steamusers" Associa-

tion instituted a series of tests to as-

certain the eflfect upon an overheated

boiler of the entrance of coIH water,

which ought to be widely known.

Three tests were made, the boiler

plates in each case being heated nearly
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to redness. Water was then introduced.

In one case the steam pressure rose

within a minute from si.x to 27 pounds,

but in the other tests the cold water

did not result in increasing the pressure

at all. The effect of the sudden change

of temperature was to distort the plates

and tubes, but no indications of an ex-

plosive tendency were found.

In connection with these tests, some

experiments described by Mr. Coleman

Sellers long ago at a meeting of the

Railway Master Mechanics' Associa-

tion will be of interest, for boilers are

liable to act to-day as they did then.

He said: A locomotive, which was

condemned and had been condemned

to be taken to pieces, was run out on a

side track off from Altoona, in the

woods, and they determined to try an

experiment which they had always de-

sired to see tried, namely, the firing

of a boiler until the steam was very

high, then blowing it out so as to

expose the top of the crown sheet, and

allow it to become red hot, and with

a large fire engine force water into

that engine. They fired it up and re-

tired to a safe distance. They saw
the pressure gauge go up to 125

pounds; then the lock-up safety valve

blew off, showing it was not weighted

heavily enough. They had no means
to determine, except by guess, and re-

tired a second time, thinking they could

then go on with the experiment as tTiey

intended, but they had hardly gone
from the boiler—they were not five

minutes away from the boiler when the

pressure gauge hand seemed to run

as rapidly as anything could until

it reached something near 200 pounds,

when the engine blew to atoms. It was
full of water, with every condition that

would insure safety, except that the

pressure was a great deal too great for

the strength of the material composing
it. No other reason could be given

for the explosion.

They then took a second engine and
treated it in the same manner, but that

one happened to be strong enough to

sustain the pressure they desired. They
blew the water out, and when the

glass gauge indicated that it was below
the crown sheet to be red hot they

pumped water into it and in pumping
in it behaved as I had seen it do in

other cases. The steam merely went
down. Once or twice or three times

they repeated it. The boiler was in-

jured by the fire, but it did not ex-

plode or do any harm to inject large

quantities of cold water into the very

much heated boiler.

In other experiments made at the

Harrison Boiler Works with cast iron

boilers, many gentlemen present, rep-

resenting a Committee of the Franklin

Institute, were anxious to see this ex-

periment of a red hot boiler having

water suddenly injected into it tried

with a cast iron boiler. They had al-

ready fired one of them up to a pres-

sure of 170 pounds. One of these same

boilers was fired up to 150 pounds, the

blow-off cock was opened, and the whole

of the steam discharged. We waited

ten minutes, and heated the furnace

so that a stick of wood put against

the boiler would immediately become
ignited, and we injected the water in.

But, instead of making steam, it cooled

off the boiler. We waited for steam,

blew it off again, and three times we
repeated that experiment, and during

that whole time I was standing within

five feet of that boiler, with by hand

on it most of the time, and it behaved

just exactly as a mass of iron of that

size should behave; that is, the water

passed into it, merely cooling off the

iron and doing nothing else. The ex-

periment was very interesting and was
very conclusive that the whole mass
of the boiler, if heated red hot, does not

contain heat enough to raise the water

in the boiler up to the steam point.

Block Signal Report.

The Interstate Commerce Commission

have under the direction of Congress in-

vestigated matters connected with acci-

dents on American railroads, for the pur-

pose of reporting to that body. In the

report just issued, on Block System Sig-

nals and Appliances for Automatic Control

of Railway Trains, there is a great deal of

very valuable information and much food

for thought.

In the appendix which gives the cas-

ualty list of employees killed and injured

for the years 1902, 3, 4 and 5, we find that

in Great Britain there were 4, 9, 7, and

6 employees killed respectively in those

years, making a total of 26 killed, while

the totals for the same years in the United

States are 654 825, 749, and 715, or a

total for those four years of 2,943. , For

every one employee killed there, we killed

113. The proportion of injured is not so

high, but it is bad enough.

Statistics like these show fluctuations

with good years and bad years for both

countries, and statisticians will prob-

ably draw all sorts of conclusions

therefrom, but there is one very

plain and very sad fact apparent

through it all, and it is that though we

have a greater mileage than the United

Kingdom, and with not so dense a traffic

as they have, yet by reason of railroad

accidents we nail down the coffin lid over

the dead faces of many more people than

they do in Britain, and there is a cause for

it that we are quite competent to get at

and remedy if we determine to do so.

Many roads here make as good a record

as any across the water, and the insistence

that the average of performance here be

raised all round is not like crying for the

moon, the attainment of safety is a thing

which can be done, is done by some and

ought to be done by all.

In dealing with the subject of block

signals the report says that :
'"1 here is no

escape from the conclusion that the block

system is the best known instrumentality

for the prevention of collisions, notwith-

standing the imperfections which have

been shown in the results of its opera-

tions, and that the highest standard, both

of the public requirements and of expert

railroad opinion, call for its general use.

The most progressive railroads are using

the system extensively and are extending

it, and their signal engineers and operat-

ing officers are constantly striving to make

it perfect.'"

Further on in the report we find that

in the two years from July I, 1904, to

July I, 1906, there were a large number of

butting and rear collisions. Of these 13

were on lines worked by the telegraph

block system. In the same two years there

were 7 other rear end collisions on lines

operated under automatic block signals,

due to engineers passing signals indicating

stop. These accidents appear to be suffi-

ciently important to be given in detail.

In such cases there is a strong presump-

tion that laxity of discipline is one, if not

the principal cause of the trouble.

The La Follette law passed at the last

session of Congress is designed to prevent

overwork on the part of employees en-

gaged in train service. The report

nf the Interstate Commerce Commis-

sion concerning the block systein shows

that there is a desire to provide a remedy

for the evils which have grown up in

railroad service. It is to be noted that

the legislative remedy comes from the

outside, and the fact that a remedy is

proposed by those not immediately con-

nected with railroad work argues that

there has not been any comprehensive

or effective attempt to improve conditions

by those railroad officers whose duty it

was to have made safety the first con-

sideration in carrying on the work of

handling traffic; a work which they are

daily engaged in, year after year.

If the large number of railroad acci-

dents are the result of the system em-

ployed, it is no great stretch of imagi-

nation to see that the system must be at

fault, arid that so far it has not been very

greatly improved from within. The idea

of always laying the blame on "the men"

has not been productive of much good.

In case of naval and military disaster

the court martial directs its attention to the

commanding officer, and where laxity of

discipline is the real underlying cause of

the trouble he is held responsible. The

application of the military idea of re-

sponsibility would do a great deal of good

in transportation matters, and a way

should be found to empower the Inter-

state Commerce Commission to investi-
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gate and definitely place the blame for

every railroad disaster which occurs in

this country and the remedy should be

applied by order of the Commission.

Judging and Knowing Speed.

There has been more or less discussion

from time to time as to the ability of the

locomotive engineer to judge speed, and

it is pretty generally admitted that the

steam locomotive engineer has done well

in the matter of judging the speed he

may be traveling, at any particular mo-
ment. When it comes to the judging of

speed the man in charge of an electric

locomotive has not exactly the same
chance to form an estimate of speed. In

the electric locomotive there are no ex-

haust beats, and there are in this coun-

try at least no outside rods or moving
parts to look at, and there are many
things absent on an electrically driven

machine, which are noticed in connection

with a steam locomotive and which help

the steam locomotive man to tell about

how fast he is going.

In the Simplon tunnel there are defi-

nite spaces measured otf and set with ap-

propriate mechanism, with which the

passing locomotive makes electric contact,

and, so to speak, registers its own per-

formance. On tlie Continent the practice

is to have some sort of speed recording

device on most of the steam locomotives

hauling important passenger trains. The
application of a speed recording and speed

indicating device to electric locomotives

ought to be part of their regular equip-

ment.

In this matter the Chicago, Burlington

& Quincy have shown a determination to

have reliable information in regard to

actual speed. This road has now over a

hundreds speed recorders in use on their

locomotives hauling passenger and mail

trains. They use the Boyer Speed
Recorder, made by the Chicago Pneu-
matic Tool Company.
These recorders are applied to the en-

gines over the front truck and are belted

to an axle pulley on the outer end of the

front truck axle. By means of a fine

tension wire, the movement of the re-

corder is transmitted to a speed gauge in

the cab. This gauge is placed in front

of the engineer so that he can see at a

glance just what speed in miles per hour
he is making. In addition to thus indi-

cating in the cab the rate of speed of

the locomotive, a permanent record is

made on a paper tape in the speed ma-
chine. This tape is removed at the end
of each round trip for future reference.

With this apparatus on the engine there

is no excuse for exceeding any prescribed

limit of speed and the indicator has been

found very convenient for engineers when
given a slow order for any portion of the

Toad

The Injector.

The degree of perfection attained by

the working of the injector is such that

it.almost passes unnoticed in the cate-

gory of devices attached to the modern
locomotive. Barring impurities in the

water supply the injector performs its

functions with a freedom from irregu-

larities that is in marked contrast with

many of the other accessories of the

steam engine. Like Watt's condenser

it is one of the very few inventions

that sprang into being fully equipped,

and the subsequent improvements have

added little to its qualities or to its

utility. It was a peculiarly bright and
daring thought of the French engineer.

Henri Giffard, who conceived the idea

of forcing water into a boiler against

the same pressure which was used to

carry the water, and yet this seeming

impossibility is not only feasible but

the injector will force water into a

boiler against a higher pressure than

the steam used by the injector.

So effective and so quiet is the work
of the injector that the immense power
it exerts is seldom taken into consid-

eration. The larger kind of injectors

will force 75 gallons of water per min-

ute into a boiler. The amount of steam

required in working the injector is also

greatly in excess of what is generally

supposed. It is safe to assume that an

average of one-eighth of the entire vol-

ume of steam generated is used in op-

erating the injector so that in the larg-

est locomotives something over 100

h.p. is probably used in keeping up the

supply of water. Shutting off the in-

jector on approaching a grade adds

much to the power of the engine, and
it is also a saving of steam to work
the injector while the locomotive is

standing.

Book Notices.

Air-Brake Catechism, by Robert H.

Blackall. Published by the Norman
W. Henley Publishing Co., New York,

1907- 375 pages, with numerous engrav-

ings and folding plates. Price, $2.00.

This is one of the standard works on

railway mechanical appliances and in its

own department meets every requirement.

The fact that this is the twenty-first edi-

tion is sufficient proof of the popular ap-

proval which has crowned the laudable

efforts of Mr. Blackall to place in the

hands of railway men a work that meets

the growing requirements of all who are

in any way connected with the applica-

tion of air brakes in railway operations.

The author and publishers have the fine

sense to realize that an edition of such a

work cannot continue to meet the re-

quirements of the expanding use of the air

brake for any considerable length of time,

and the intelligent enterprise they show in

constantly keeping the book abreast of

the times is praiseworthy. The new edi-

tion fully meets all the changed condi-

tions of service which now prevail, par-

ticularly in the matter of cars of heavier

capacity and locomotives with an in-

creased power and weight equal to their

increased duties. A valuable appendix to

the book has been added with a view of

explaining the operation of the newest

equipment, and it is absolutely necessary

for railway employees to become familiar

with the complex mechanism necessary

in the effective use of the air brake. The
book is sure to meet with increased favor

among railway men.

Modern American Lathe Practice, by

Oscar E. Perrigo, M.E. Published by

the Norman W. Henley Publishing Co.,

New York, 1907. 416 octavo pages,

314 illustrations. Price, $2.50.

This is one of the best books of the

year and in its particular branch is one

of the most complete works on mechani-

cal appliances that we have had the pleas-

ure of examining. In its pages the his-

tory and designing of lathes are thoroughly

discussed, and the classification of lathes

is taken up, giving the essential differ-

ences of the several types of lathes, in-

cluding a special chapter on electrically

driven lathes. The book is written in a

clear and interesting style and every page

shows how thoroughly the author has

mastered his subject. It has the merit of

representing the very latest practice in

lathe operations as well as the construc-

struction of lathe tools. The engravings

have been specially made for the work,

and the book is in every way a fine ex-

ample of the printer's, illustrator's and
binder's art.

The Railroad Pocket Book, by Fred H.

Colvin. Published by the Derry-Collard

Co., New York, 1907. Flexible cloth.

Price. $1.00.

This book has been a popular favorite

with railway men, and appears this year

with many marked improvements that

are sure to meet with a warm apprecia-

tion. The book was originally intended

to give such information as is constantly

called for in different branches of rail-

road service. The information is alpha-

betically arranged and is presented in con-

densed form. The arrangement of matter

renders the use of an index as unneces-

sary, and it is surprising how much val-

uable information the work contains 'n

compact form. The book is neatly printed

and the rounded corners fit it admirably

for the pocket. Its growing popularity

is assured. The author modestly states that

errors will be gladly corrected. In his next

edition he should state that Egide Wal-
schaerts, the inventor of the valve motion

that bears his name, was a native of Bel-

gium, and not Germany, as stated.
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Patent Office Department

I

SUPERHEATED LOCOMOTIVE BOILER.

Mr. H. O. Keferstein, Brooklyn, N. Y.,

has secured a patent for superheat-

ed boilers. No. 837,844. The boiler

consists of three drums with connect-

ing tubes and superheater coils. The

.,.^....,.,,..,.-.^...,a;l

WATER TUBE BOILER.

upper drum may have a diameter of 36

ins. and the middle drums of 30 to 24

ins. There are about 20 connecting

tubes 2 ins. in diameter. The super-

heater coils are 1 in. in diameter and
directly connected with the upper

drum. Sliding or rolling dampers are

arranged between boiler tubes and
superheater coils in order to regulate

the steam temperature in an easy and
regular way. The advantages claimed

are lighter weight in boilers and

cheaper price with a large saving of

coal, while a pressure of 300 lbs. is

perfectly safe with a boiler so con-

structed. The inventor is a well-known

mechanical engineer and expert in

boilers.

LOCOMOTIVE EXHAUST NOZZLE.

An exhaust nozzle suitable for loco-

motives or other steam engines has

been patented by Mr. J. B. Allfree,

ANNULAR EXHAUST.

Ironton, Ohio. The device embraces
an exhaust nozzle in the smoke box
and comprising an inner cylinder, an

outer annular and concentric cylinder

surrounding the inner cylinder and
forming therewith a uniform unob-

structed annular exhaust passage, the

upper edge of the outer cylinder being

above the edge of the inner cylinder,

and means for connecting the passages

formed by the inner and outer cylin-

ders with the exhaust of the engines.

FLUE CLEANER.

Mr. G. C. French, Chicago, 111., has

patented a f^ue cleaner. No. 844,928. As
is shown in the accompanying illustra-

tion the device comprises a central bar,

a scraper mounted upon the bar con-

sisting of a double spiral spring having

coils of substantially uniform diameter

and provided with eyes formed integral

with the spring adapted to engage the

pnrtnients. In the first compartment
the smoke is acted upon by a jet of

steam for the purpose of partially

washing out the carbon and other visi-

ble matter in the smoke and also di-

rects the smoke into the second com-
partment where the exhaust steam pipe

FLUE CLEANER.

bar. There is also a follower mounted

upon the bar apart from the spring.the bar apart from the

and guide rods extending from

edge of the follower to the bar.

the

DOUBLE-CRANK JOINT.

An improved double-crank joint has

been patented by Mr. W. L. Morrow,
Stockton, Cal. No. 843,090. The de-

vice comprises a connecting rod with

a semi-circular brass bearing and a sec-

ond connecting rod fitting between the

furcations of the first rod, a semicircu-

lar brass bearing carried by the second

DOUBLE CRANK JOINT.

connecting rod. the outer faces of the

second connecting rod bearing against

the inner faces of the furcations of the

first rod, thereby forming a bearing for

the outer faces of the second rod, and

keys for tightening each of the con-

nections on the crank or shaft.

SMOKE CLEANER.

Mr. J. Roesser, Baltimore, Md., has

patented a smoke-cleaning and cinder-

catching apparatus adapted for use in

locomotives. No. 846,052. The de-

vice comprises a boiler and smoke
chamber with a partition separating the

chamber into two compartments and

forming a flue connecting the two com-

SMOKE STACK CLEANER.

i? located and is provided with a jet on

the free end and discharging within

the second compartment and completes

the washing-out process and precipi-

tates into the bottom of the compart-

ment the carbon and other matter

where adjustable openings are ar-

ranged to draw off the accumulated

matter from time to time.

JOURNAL BOX LID.

Mr. A. Lipschutz, St. Louis, Mo., has

patented an improved journal box lid.

No. 845,800. The journal box lid is

provided with a hood, a leaf spring se-

cured to the inside of the lid below the

lower end of said hood and projecting

into it, the hood having a wall which

forms a closure for a portion of the

hood, and is imperforate above the

JOURNAL BOX LID.

point where the spring is secured ta

the lid and terminating below the point

where the spring is connected to the

lid.



A|iiil, KXi/. RAILWAY AND LOCOMOTIVE ENGINEERING i^S

Correspondence School

Third Series—Questions and Answers.

jSo—How (Jo you understand an or-

der reading: "No. I display signals Som-

erset to Oakdale for engine 85?"

A.—If I were engineer of No. i would

display signals from Somerset to Oak-

dale, indicating that a section was fol-

lowing. If I was on engine 85 I would

not display any signals.

281—How do you understand an or-

der reading: "and No. 31 display sig-

nals Oakdale to Boyce for 3rd No. 31?"

A.—Under this order Second No. 31

will display signals from Oakdale to

Boyce. Third Xo. 31 will not display

signals.

282—How do you understand an or-

der reading: "Engines 580, 585 and

590 run as 1st, 2nd and 3rd sections No. I

Ludlow to Somerset?"

A.—Under this order engines 580 and

585 will display signals from Ludlow
to Somerset. Engine 590 will not

display signals.

283—How do you understand an or-

der reading : "Engine 585 is withdrawn

as 2nd No. i at Junction City, following

sections change numbers accordingly?"

A.—Under this order engine 585 af-

ter arrival at Junction ceases to be the

second section of No. i and drops out.

The sections following will take the next

lower number.

284—How do you understand an or-

der reading: "Engine 577 will run as

an extra passenger train, leaving Chat-

tanooga on Thursday, Feb. 17th, on

the following schedule, and will have

the right of track over all trains

:

"Chattanooga, leave 8:00 A. M. ; Day-

ton, leave 9:10 a. m.; Rockwood, leave

9:50 a. m.; Oakdale, leave 10:15 a. m.;

Somerset, arrive 12:55 p. ni.?"

A.—Under this order the schedule

for engine 577 as extra passenger train

is made for Thursday, Feb. 17th, and
must be obeyed by engine 577. All

other trains must respect this schedule

and clear the time of the extra by the

time specified in the rules.

285—How do you understand other

trains would he governed with regard to

this extra passenger train?

A.—A]\ other trains must run with full

regard to this schedule, and clear the time

of this particular extra passenger train by
the time specified in the rules.

286—Must trains in yard limits be pro-

tected against such trains.

.'X.—Answer according to special rules

of \our railroad.

287—How do you understand an order

rr:idnig : "hnginc SW run extra, (jreen-

wood tu ilelcnwood?"

.-\.—Under tin's order engine 599 would

carry white classification signals from

lircenwood to Helenwood because it is a

train not represented on the time table.

288—How do you understand an order

re.-iding : "Engine 581 works 7 A. M. until

6 P. M., between Danville and Burgin.'"

A.—The work extra must, whether

standing or moving, protect itself against

extras within the working limits in both

directions as prescribed by rule. The
time of regular trains must be cleared.

289—How do you understand an order

reading: "Work extra 422 protects against

extra 225, south, between Burgin and Don-

ville ?"

.\.—Under this order work extra 422

ST.\TION .^T B.\SLE, SWITZERL.VND.

must protect itself against such trains,

as indicated in rule 99.

290—What would you do if running the

extra train?

A.—If running extra 225, would proceed

expecting to find the work extra protect-

ing itself between Burgin and Danville.

291—How do you understand an order

reading : "Work extra 422 has right over

all trains between Junction City and

Moreland, 7 P. M. to 12 night?"

A.—This gives the work extra the ex-

clusive right to the track between Junc-

tion City and Moreland between the hours

named and need not protect.

292—How do you understand an order

reading : "Engine 234 works 5 P. M. to

10 P. M. between Holcar and Fortescue,

protecting against westward extras?"

A.—L'ndcr this order the work extra

will protect itself only against westward

extras during the period of time specified.

The time of regular trains must be cleared.

293—What would you do on an order

reading : "Extra 576 will protect against

work extra 595 between Evensville and

Dayton ?"

.\.— If on extra 576, I should receive a

copy of the work train's orders, and

would protect myself as per rule 99

against the w.jrk tram ijelweeii l*.vansville

and Dayton.

294—Do you understand that a work
train, when overtaken by an extra, should

let it pass without unnecessary delay?

A.—Yes.

295—How do you understand an order

reading : "Work extra 595 between Bar

ren Fork and Whitley protects against

No. 10?"

A.—Under this order the work extra

may work upon the time of No. 10, but

must protect itself against No. 10 as pei

rule 99, and No. 10 will run expecting to

find work extra 595 protecting itself.

296—Suppose you had an order read-

ing: "Work extra 595 protects against

regular trains, and no regular trains

due, do you consider it would be neces-

sary to protect your train in each direc-

tion?

A.—No, because a regular train must
not run ahead of its schedule, and under

these circumstances no other extra shall

be authorized to run over that portion of

the track without provision having been

made for it to pass the work train.

297—When an operator presents you an

order reading: "Hold all trains." What
should the conductor and engineman do?

A.—They must receive copies of the

order from the operator. The order

should be addressed to him. They must
obey the order as if addressed to them.

298—When may a train holding this

order proceed?

A.—A train holding this order may pro-

ceed only after receiving an order specifi-

cally authorizing its departure, as "No. 10

may go," or until an order has been re-

ceived annulling the holding order.

299—How do you understand an order

reading: "No. l, February 29th, is an-

nulled. Gobies to Brightwood?"

A.—The schedule of train No. i between

Gobies and Brightwood becomes void and
cannot be restored.

300—In case the train is only annulled

between Chattanooga and Oakdale?

A.—The schedule existing between

those points only, becomes void.

301—When a train has been annulled,

can it be again restored under its origi-

nal number?
A.—No.
302—If you received an order reading:

"Order No. 53 is annulled," how would
this affect order No. 53?

A.—It would make order No. 53 void.

and its effect would be as if it had not been

issued.

303—Should an order be received that

trains i and 2 would meet at Eubanks.
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and it was afterwards found necessary to

change the meeting point to Kings Moun-
tain, how should the order changing the

meeting point read?

A.—The order would be of the torm,

"No. I meet No. 2 at Kings Mountain in-

stead of Euba-nks."

Gearing Up a Lathe for Screw Cutting.

Bv Fred H. Colvin.

Having found the depth of threads

and the size drill to use or hole to bore,

we naturally come to the old but ever

new question of gearing up a lathe to

cut any thread within its capacity. This

capacity is limited by or depends on

the gears it has.

There are many new lathes where

the gear problems are cut out by a gear

COMING ALONG FAST,

box, where you simply move a handle

to any thread on the index and you
get just what you want, but there are

still hundreds of lathes without this,

and the question remains open just the

same.

The first thing to do is to find out

the lead or pitch of the lead screw and
whether it is "geared even" or not.

In other words, does the spindle and
lead screw each make one revolution in

the same time. If they do, then we are

started right, and have no further com-
plications, except to find the gears.

If they do not, we must find the

"equivalent" dead or pitch by putting

on even gears, say, a 36 on both lead

screw and spindle, and see what thread

it cuts on any piece of metal. This is

the "equivalent" pitch of lead screw,

and what we have to reckon with.

If the lead screw has four threads

to the inch and it cuts a 4 thread, it is

geared "even," but if it cuts an 8 thread

it is geared "two to one," and 8 is

the equivalent thread, and the one we
must use in our calculation.

You can arrive at this same conclu-

sion by figuring the gears between the

spindle and lead screw, but it is a whole
lot easier to cut a thread and it avoids

all the mistakes that might creep in.

But be sure and put even gears (no
matter what number of teeth, so they
are alike) on both spindle and lead

screw.

Having found that the pitch of lead

•crew to be considered is 8—either be-

cause it is geared even or from cutting

a thread on a piece of metal—we are

ready for business.

Suppose we want to cut a 4 thread.

Isn't it clear that, as the lead screw
will cut an 8 thread when geared even,

that It must be made to move twice as

fast as the spindle to cut a 4 thread,

because a 4 thread is twice as fast a

pitch as 8 threads?

Now, we know that if we drive a 12-

inch pulley with a belt from a 24-inch

pulley on the line shaft, that the 12-inch

pulley will make twice the number of

revolutions that the 24-inch will. This
is simply because the distance around
the 24-inch pulley is twice that of the

12-inch, and it must turn twice while

the other is turning once.

It's the same with gears.

So, if we put a 48-toothed gear on

the spindle and a 24 on the lead screw
we know it will turn twice as fast as

the spindle, and consequently must cut

a 4 thread.

If you want a 16 thread you simply
reverse these gears, because 16 is only
half as great a pitch as 8, and the screw
must turn half as fast as the spindle.

We see from this that when the

thread to be cut is finer than the

equivalent lead screw pitch, the larger

gear goes on the lead screw, but when
it is coarser, the larger gear goes on
the spindle. This precaution is given

because the writer has seen good work
spoiled by the lathe man putting the

gears on wrong. He had figured them
out right, but had not stopped to think

which should go in the spindle.

Suppose we want to cut a 7 thread.

We could go through a lot of calcula-

tions and show what relation they bore
to each other, but it isn't necessary.

Just take your thread to be cut and
the pitch (equivalent lead) of lead

screw and multiply them hoth by any
number, no matter what number so
long as it gives you gears that you have
on hand.

This gives us 7 and 8. Multiply
these by 4 and we get 28 and 32. As
the thread to be cut is faster than the

lead screw, we put 32 on the spindle

and 28 on the lead screw, which shows
that the gear obtained by multiplying
the thread to be cut always goes on
the lead screw and that obtained by mul-
tiplying the pitch of the lead screw al-

ways goes on the spindle.

Instead of multiplying by 4 we could
take 3. 5, 6, 7, 8, or any number; but
multiplying by 3, 5 or 7 gives us 21,

35 or 49 for one gear, and we are not
apt to find odd toothed gears in a lathe

set. So it is usually best to take even
numbers and as low as possible. It's a

good plan to try 4 first, as it usually
works out.

Here is a 13 thread to cut, what are

the gears?

Multiplying both 13 and 8 by 4 gives

52 and 32, both even and likely to be

in the set. If not try 6 and get 78 and

48, and so on, until you get it if there

are gears there, which is not always the

case.

Suppose you want to cut iiyi thread,

which is a standard pitch for pipes

from I to 2 inches, inclusive. Most
lathes have gears to cut this, but all

do not.

Multiplying 11^ and 8 by 4 we get

46 and 32, which all lathes do not have,

but in one case I knew there happened
to be a 23-toothed gear. So the machin-
ist threw in the compound gear, which
reduced the speed of the lead screw
one-half with reference to the spindle,

put the 23-toothed gear on the lead screw

instead of 46, and went ahead.

Quick pitches do not often occur in

railway work, but you may want to

know how to handle them just the

same, so we assume a special screw
with lyi threads to the inch. We
cannot multiply by 4, as we have no
gear less than 24, as a rule, so we
multiply by 16 and get 24 and 128. If

you have 128, this lets us off easy, but

the chances are you haven't, so the

compound gearing comes in again, this

time reversed, so as to move the lead

screw twice as fast as the spindle.

This practically makes the lead screw

4 instead of 8, so we multiply over

again and get 24 and 64. which we have
and our troubles are over.

Compound gearing is usually 2 to i

in., so as to either reduce the equivalent

pitch one-half, or double it, depending

how it is used. This makes the pitch

GOING, GOING, GONE,
equivalent to 4 or 16, as the case may
be, and you can figure from that basis.

If any other compounding is used,

such as 3 to I (which would be awk-
ward in most cases), or 4 to i (which
is very seldom needed\ proceed in the

same way.

So, when we come to look into the

heart of screw cutting it is very simple,

if we only grasp the principle and it is

this which I have endeavored to make
clear.

As in all sorts of calculations, and in

mechanics generally, it is necessary to
reason things out as we go along, and
if this is done you will have no trouble
in cutting any thread the boss wants,

providing you have the gears for it.
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Questions Answered
LENGTH OF STOPS.

(32) W. C. C, Elmira, N. Y., writes:

About how far should it take to stop a

passenger train going fifty miles per

hour with the high-speed brake, and

how far would it take for eighty miles

per hour? A.-— It all depends on condi-

tions. At the Atsion tests made in May
and June of 1903 with a test train con-

sisting of an engine and six cars fitted

with Westinghousc high-speed brakes,

in first-class condition, stops were made
on a level track from a speed of sixty

miles per hour in 976 feet, and from a

speed of eighty miles per hour the train,

consisting of an engine and three cars,

in 2,029 feet. With average conditions

of train brakes, however, it would re-

quire a little greater distance than that

given above.

OPERATING EXPENSES.

(33) R- P. G., Field's Landing, Gal.,

asks:

What is considered a fair percentage

of operating expenses for the maintenance

of equipment? A.—The mechanical de-

partment of a railway is like the public

works department of a government, it

spends the most money. As a rough ap-

proximation, the percentage of expendi-

ture for the maintenance of equipment,

taking into account ordinary betterments

without including new engines and cars

is about from 40 to 50 per cent of the

total outlay. When getting at these fig-

ures a good deal depends on the way
the accounts are kept.

FIREBOX .^ND SMOKEBOX TEMPERATURES.

(34) J. N. E., Decatur, III., asks:

(l) What is the temperature in the

back and front ends of the firebox? A.

—

Nc very accurate experiments have been

made to determine the temperature of the

different parts of the firebox. Tlie tem-

perature of the fire in a locomotive fire-

box, when in a state of active combustion,

as when the engine is working hard, is

probably from 3000° to 4000° Fahr. (2)

What is the tetrperature in the front end,

with length of flue 16 feet 4 inches? A.

—

Experiments which have been made
have demonstrated that when working

at maximum capacity a probable tem-

perature of 675° Fahr. exists in the

smokebox of an engine. (3) What is the

temperature of the flue sheet, free from

scale? A.—This has not been accurately

determined. The flue sheet is one of the

vehicles by which the heat of the fire is

transferred to the water, and, as a mat-

ter of fact, it may be cooler on the water

side than it is on the fire side. Steam at

200 pounds pres.^ure, as shown on th«

gauge, is at a temperature of about 386°

Fahr., and it is probable that the flue sheet

only becomes very slightly hotter than the

water and steam next to it, if at all. If it

became much hotter the flue sheet would

burn away. Its function is to transfer

heat, not to retain it, and it derives its

heat from the gases in the firebox, which

are, of course, at quite a high temperature.

(4) Is there any difference in the tempera-

ture of the top and bottom of the flue

sheet? A.—There may be slight differences

at times, due to local conditions, but, as

the steam and water in the boiler are prac-

tically at the same temperature, the flue

sheet on the average is about the same.

(5) What causes the bottom flues to leak

more than the top ones? A.—The leaking

of flues is caused by the sudden changes

of temperature of the flues and the flue

sheet, and although, as we have said, the

average tempeiature is about the same,

yet the opening of the firebox door or

other local causes which allow a rush of

cold air into the firebox at any time mav
produce a sudden contraction of the flues

;

which makes minute gaps in the joint be-

tween flue and sheet and show as a leak.

It is the unequal contraction which takes

place which causes a leak, consequently

it may be that one part of the flue sheet

may be hotter or colder than another

part at any particular moment, or the flue

ends may become temporarily cooler. The
sudden local change in temperature may
not be exceedingly great, but is enough

to produce a leak. (6) Why do tubes leak

at the firebo.x end oftener than at the

smokebox end? A.—In the firebox the

local changes of temperature are more

rapid and more marked than in the smoke-

box, hence the greater sensitiveness of

the firebox ends.

FLUTTERING IN K TRIPLES.

(35) J- C. C., East Salamanca, X. Y..

writes:' On the cars equipped with

K triples I notice a fluttering or buz-

zing noise, which sounds like a leaky

emergency valve, but there is no leak

at the exhaust port. Why is it? A.

—

When the K triples are charging the

reservoirs, brake-pipe air flows past the

non-return check valve and causes this

check to raise and lower rapidly, thus

produci.ig a buzzing or fluttering simi-

lar to that had with the older triple

when its emergency valve leaks. This

fluttering should cause no uneasiness,

unless it is accompanied by a blow
from the exhaust port of the triple,

when it should be cut out, if in a train,

and carded for inspection and repairs.

LUBRICATOR ACTION.

(36) A. J. D., Whiting, Ind., writes:

With a Nathan No. 8 lubricator feed-

ing, and engine standing, steam flows

through lubricator and out of steam chest

vacuum valve. With lubricator steam

valve shut off. engine standing, no steam

shows at steam chest vacuum valve. What
if the matter with lubricator? A.—In

locomotive lubricators the delivery end of

the cup is in constant communication w'iih

the boiler steam supply through the equal-

izmg pipes in the condenser, and as long

as the operating steam valve of the lubri-

cator is open steam can blow in small

quantity through the choke or reducing

plug, whether this be located at the outlet

of the cup, as in the Nathan lubricator, or

at the steam chest. This is necessary m
order to have the lubricator properly

equalized between the boiler pressure and

that of the steam chest. This prevents

the syphoning out of the oil reservoir or

body, whenever steam is shut off from the

steam chest end of the system.

EFFECT OF SAND IN BRAKING.

(37) W. D. O., Galeton, Pa., writes:

When making a heavy application of

the brakes, will sand help much to

make a shorter stop? A.— It will de-

pend on the condition of the rail. If

the rail is clean and dry at the time

brakes are applied the stop will not be

materially shortened by the use of sand.

If it is wet and slippery, sand applied

in time to get under all the wheels when
the brakes are applied will help very

much to make the stop shorter than

it would be if sand were not used at all.

Sand applied to slippery rails after,

brakes are on hard will help to shorten

the stops, but it will also cut flat spots

very rapidly in wheels that are sliding

at the time it is dropped. Unless it is

an emergency stop, then, sand should

not be used after the brakes are ap-

plied, for if it is, flat wheels are likely

to be had.

STRAIGHT AIR AND K TRIPLE.

U8) J. McK., Little Falls, N. Y., writes:

When releasing brakes on long trains,

it is good practice to apply tlie straight

air before putting the automatic brake

valve in release to avoid breaking the

train in two; but if the straight air

brake will do this, what is the use of

the K triples holding back on the re-

lease of the front brakes? A.—The
holding power of the straight air brake

on the engine and the tender is limited

by the cylinder pressure and the lever-

age, the same as the tractive effort of

the locomotive is limited by the size of

the steam cylinders, the stroke of the

piston^, the diameter of the drives, the

steam pressure, and so forth. Now, as

the tractive effort limits the number of

cars that the locomotive can haul, so

does the amount of retarding power of

the straight air brake limit the number
of cars in a train of which it can hold

the slack bunched sufficiently well to

pi event damage to draft gear, and to

prevent break-in-twos when releasing at

slow speeds. Hence it has been found
by experience that trains of forty-five

or more cars require a greater retard-

ing power on the head end when releas-

ing at slow speeds, to prevent shock
and damage to draft gear and to pre-

vent break-in-twos, than the straight

air brake can always furnish ; and to sup-
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ply this needed additional power, as well

as to bring about a smoother and more

uniform release throughout the whole

train, the uniform recharge and re-

tarded release features were incorpo-

rated in the K triple, in addition to its

quick service application feature.

STUDY OF PARTS AND OPERATIONS.

(39) W. F. E.. Philadelphia, Pa., asks:

(i) What is an eccentric? (2) What

are the positions of the eccentrics on the

axle in relation to the crank pin? (3) By

what means are the eccentrics made to

operate the valves? (4) How is the travel

of the valve changed by the motion of the

link? (s) Is there any limit to economi-

cal cutting back of the reverse lever? A.—
These questions cannot be fully answered

in the short space at our disposal in the

question columns of this paper. In order

to get a proper knowledge of the points

you refer to, we would advise you to study

up locomotive valve motion, and for that

purpose we would suggest that you get

Forney's Catechism of the Locomotive, or

Sinclair's Engine Running and M.inage-

ment, or some such work, which will give

you a comprehensive knowledge of the

whole matter. Simply answering these

questions would not put you in possession

of the information you really need, be-

cause more is involved ;l.an appears in

these few isolated queries.

LARGE RAILROAD SHOPS.

(40) W. A., Sherburn. Minn., asks:

Which is the largest railroad shops in

the United States? I am not particular

as to number of men employed, or work

turned out, but size of buildings. I would

also like to know what others—about six

of them—in the order of their importance.

A.—This is a statistical question, and we

cannot answer it very definitely. As to

size of buildings, however, without plac-

ing any importance on the order in which

Honeymooning on the Lehigh.

It is not often that you sec a railroad

man behind the footlights, but in one

sense you can see Mr. B. F. Hardcsty,

of the Lehigh Valley, in that position,

for he has been "on the stage" at sev-

eral of the Keith and Proctor theatres

in New York, and the way it happened

was this: Mr. Hardesty aided and

abetted a very pretty little comedy

which was got up by the kinetograph

.U'ST SIMPLY GR.\Nn.

we name them, we may say that the Col-

ling^vood (Ohio) shops of the Lake Shore

and Michigan Southern is a large modern

establishment ; so is the Missouri Pacific

shops at Sedalia, Mo. ; the Philadelphia

and Reading shops at Reading, Pa. ; the

Delaware, Lackawanna and Western shops

at Scranton, Pa. ; the Lehigh Valley Rail-

road shops at Sayre, Pa., and the Cana-

dian Pacific shops at Montreal, Canada.

NICKEL PLATED TIP ON THE LEHIGH.

department of the Edison Manufactur-

ing Company for the purpose of taking

a moving picture for the theatres. The

picture is called "The Honeymoon at

Niagara Falls," and is a film 1,000 feet in

length and contains 16,000 separate pho-

tographs, and it takes from ten to fif-

teen minutes to see them all. It is a well

conceived and a well executed piece of

work, and shows the trouble often taken,

simply to entertain.

The scene is on the Lehigh Valley

Railroad, and as the Black Diamond

Express draws into the station a party

of friends are gathered at a railroad

station awaiting the arrival of a young

couple who have just been married.

The carriage containing the bride and

groom approaches the station and all

rush down the platform to .Tieet it. The

party of alleged friends pelt the un-

happy couple with rice, paper confetti,

old shoes, etc., and away they all go

for the Falls.

When the train arrives at Niagara

the bride and groom alight; tlie lady

drops an illustrated magazine, which is

ceremoniously picked up by the groom,

who then turns to the porter to hand

that worthy a tip. It so happened (and

we were told this on the Q. T.) that tlie

gentleman acting as the groom found

at the critical moment that he had only

very small change in his pocket—in

fact, a single nickel. The moving-pic-

ture machine was taking it all in, so

there was no time for explanations and

the party had to keep moving ; so the

groom abjectly gave the nickel to the

porter, caught the bride's arm and they

hurried ofif. The porter paused, speech-

less, glanced at the coin, and looked

after the couple. And here let it be

noted that there was no sham and no

make-believe to suit the necessities of

a picture. The look of utter sadness

and disgust on the porter's face was the

faithful portrayal of his innermost feel-

ings. Every one felt so sorry for him,

and even the kinetograph, which is the

heartless machine that takes the pic-

tures, was almost put out of counte-

nance. The net result is that the spec-

tators have a good laugh and the porter

is in—well, just five cents.

The newly wedded pair first stop at

Goat Island, from which point they

get a magnificent view of the Ameri-

can Falls. Later a trip on the steam-

boat "Maid of the Mist" appeals to

them, and they are seen going aboard.

Reaching the deck, they don rubber

coats and hoods. The start is soon

made, skirting the base of the Falls,

where the spray, thrown high in the

air, drenches everybody and everytliing.

llic happy couple included. A pano-

ramic view of the Horse Shoe Falls is

seen from the Canadian side, and

at the base of the Falls appears the

"Maid of the Mist," loaded with eager

tourists, and of course, the happy

couple. A view of the American

Falls from the Canadian side is

shown, which is just simply grand.

it includes the bride and groom
strolling along the rocky shore and

occasionally sitting down to view

the rushing torrent. The Cave of the

Winds is, of course, entered, the pair

being dressed in the regulation rubber

suits. A beautiful panoramic view of

the whirlpool rapids is also given. Then
the return to the raiKvay station, the

Lehigh Valley's lamous Black Diamond
Express train comes in, and the party

:irt ofif for New York.

.\11 through this picture the train

scenes are good, and the effect of the

tumbling water—blue as seen in mass,

and foamy white as it pours over stones

and rocks—is marvelously reproduced.

Great credit must be given to Mr. E. S.

MAID OF THE MIST NEARING FALLS.

Porter, of the Kinetograph Company,
who "engineered" the various scenes

and took the pictures, and if you want

to get a good idea of what "honey-

mooning" at the Falls is like, drop in

at one of the Keith-Proctor theatres

when this picture is running and you

will, like many others, be touched by

the porter and moved by the motion

pictures.
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Air Brake Department
CONDUCTED BV J. P. KELLY

Defects of New Brake Equipment

Editor

:

The advent of the new Wcslinglionse

engine and tender brake equipment has

been a remarkable success in many re-

spects
;
yet it appears that the advantages

of this equipment are not yet fully real-

ized by all railroad men connected vviih

its operation.

It is not only a more efficient brake, with

less apparatus, but it requires less atten-

tion, and it is, consequently, less expen-

sive. Nearly all new locomotives are being

•equipped with this brake, and it has given

excellent service, with very little trouble.

However, the valves comprising this ap-

paratus are comparatively new and very

few defects have developed ; bv.t as they

continue in service and become worn

more defects will follow.

Nothing has appeared in these columns

concerning the S. F. 4 pump governor

beyond a description of its construction

and operation, and this governor, owing

to its construction and method of piping,

is affected in its operation by other valves

in the equipment, which is not the case

with the F. 7 governor used with the

standard brake of two years ago.

The standard one-inch pump governor

is operated entirely by main reservoir

pressure, and the governor pipe breaking

would cause it lo lose control of the pump
rti.o make a bad leak.

With the new S. F. 4 governnr, should

the pipe connected at F. U. P. break,

the governor would stop the pump and

keep the steam valve closed until the

liressure in the main reservoir fell below

40 pounds. It would then be necessary

to plug this pipe, and to blank the one

connected at .A. B. V. which would allow

the high i>ressure lop to control the pump.

The low pressure top, which is usually

adjusted to maintain i^^o pounds in the

main reservoir, should operate whf'u the

liandle of the H. 5 brake valve is in re-

lease, running, and holding positions, as

it has brake pipe and spring pressure on

top of its diaphragm and main reservoir

pressure beneath. It follows then that

the correct operation of this top depends

to a certain extent upon the condition of

the B. 4 feed valve and the H. 5 brake

valve.

It sometimes happens that the low pres-

sure governor stops the pump at 130

while the brake valve handle is in running

and holding positions, but m train brake

release position the main reservoir hand
goes to 140. This is usually due to a

•small leak in the slide valve or regulating

valve of the li. 4 feed valve. The leak

is not sufficient to increase the pressure

in the long brake pipe on the engine

above that for which the valve is adjusted,

but in release position the feed valve is

required to maintain the pressure in the

short feed valve pipe only and the small

leak quickly increases the pressure above

that for which the feed valve is adjusted.

The low pressure governor is then ren-

dered inoperative, and the high pressure

top will control the pump.

This same leak into the feed valve pipe

may come from the rotary valve seat of

the H. 5 brake valve, or it may come
through the diaphragm, of the governor

top, but it will affect the governor only

on a light engine or very short train while

the brake pipe is overcharged. The leak

on the H. s rotary valve seat or past

on the engine, if the brake valve docs not

leak, by closing the main reservoir cut

out cock, which will bleed off all air

pressure, then take valve apart and clean

it, replacing all parts except the spring

body and the diaphragms.

By placing the H. 5 brake valve handle

on lap position and opening the main res-

ervoir cock air will be admitted to the

top of brake valve rotary and through

the feed valve as far as the regulating

valve which will move the supply valve

piston and open port c which should re-

sult in a heavy blow at this port which

should cease as the pressures equalize

around the supply valve piston. The
movable parts can then be operated by

unseating the regulating valve with the

finger which should be followed by a

short heavy blow at port c. The length

SIGHTSEERS ABOUT A PASSENGER TRAIX WRECK.

the diaphragm in governor will increase

brake pipe pressure, while handle is on

lap position, and it will force the equaliz-

ing piston and the slide valve of the dis-

tributing valve to release position, but it

will not release the brake, as the exhaust

port of the application chamber is blanked

by the double cut out cock. If the B. 4
feed valve does not constantly maintain

a predetermined pressure in the brake

pipe and above the diaphragm of the gov-

ernor the work of the governor is likely

to be erratic. The feed valve may main-

tain this pressure with the light engine

and fail when coupled to a train. If the

brake pipe pressure falls while the main

reservoir pressure is at its maximum, the

governor will stop the pump and necessi-

tate placing the brake valve handle in

release position to again start the pump
and charge the brake pipe.

The feed valve should be cleaned and

tested regularlv. .A. fair test can be made

of this blow indicates the amount of leak-

age past the supply valve piston pack-

ing ring, a very short blow indicating a

leaky ring. Then test cap nuts, regulating

valve, and port c for leaks : if none ex-

ist replace diaphragms and spring box,

place the brake valve handle in running or

holding positions, and set the feed valve

by gauge. If a leak is found at port c

the slide valve is leaking that amount.
.\ more exacting test is required after

repairs have been made to the feed valve.

.\ small port drilled through the piston

is relied upon to equalize the pressure

surrounding the piston, but this port often

stops up and the brake pipe is over-

charged. If the packing ring is left open

at the ends about i-iooth of an inch the

feed valve will work accurately regard-

less of the stopped up port.

The B. 3 reducing valve can be cleaned

and tested in the same manner. After

closing the reservoir cock, the stop cock
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on signal line should be opened to prevent

the possibility of back leakage through

check valve. When cleaned and ready to

test open main reservoir cock, and when

ready to set place handle of independent

brake valve in service position and set by

single pointer air gauge.

Washington, D. C. G. W. Kiehm.

Handy Device.

Very handy and efficient device for

removing air pistons from the rods is

shown in the illustration "Piston Re-

mover." This tool was gotten up by

Mr. T. J. Cutler, foreman of air brake re-

pairs on the Northern Pacific. It was

later improved by Mr. F. G. Kellogg, air

brake foreman of the same road at South

Tacoma, Wash. They have used it with

success in air pump repair work. It is

now made and furnished by the Westing-

Braking Power on Grades.

Those who control the motion ol

freight trains with the air brakes on

heavy descending grades know that

there is not a large margin of retarding

force on which to depend, and hence

they are careful not to let the speed get

higher than experience indicates is safe.

To such the following will probably

be of interest: A car weighing 40,000

pounds, having a braking force of 85

per cent, of its light weight, will exert

a retarding force at slow speeds of

about 6,yoo pounds.

It is important, then, before descend-

ing grades, to check up carefully the

number of tons to be handled against

the number of good brakes to handle

them with.

On a two per cent, grade gravity will

exert a pull on this car of about 800

pounds. This leaves a balance of power

A freight engine with twenty-six

loads left the terminal on the Louis-

ville division of the Pennsylvania Lines

to make her run of no miles. The
weather was cold, and the triple valves

kept freezing up. The engineer drained

the main reservoir several times, get-

ting considerable .water at each drain-

ing; but the triples continued to freeze,

and so it was decided to shut off the

pump, and to complete the trip without

the air.

Upon reaching the end of the run the

engineer reported the pump pumping
steam into the brake pipe. It was his

first run, and all the old machinists

gave him the laugh ; nevertheless, he

stood by his report, even though he

did not understand the trouble, and, of

course, could not explain it.

The shop foreman finally ordered the

pump to be taken off the engine and ex-

amined, and when this was done a hole

was found in the piston rod extending

from the reversing valve-rod hole to

the bottom end of the rod in the air

end of the pump. When this defect was

found, the reason of steam and water

in the brake pipe was apparent.

John R. Pogue.

No. Madison, Ind.

[While this defect may be the first one

of the kind our correspondent has ever

had to deal with, water has been found

in large quantities in brake pipes be-

fore this, due to similar defects in the

pump piston-rod.—Ed.]
S,W-r Srffi 3ADDLC,

SECTION A-B. «ll

PISTON REMO\"ER FOR AIR BRAKE PUMP.

house Air-Brake Company. It is prac-

tically a screwjack, which may be

bolted to the air pistons of the 8, 9^
and II inch pumps in such manner that

a steady and powerful pressure may be

applied to the piston rod to force it

and the air-piston head apart. The

method of attaching the device to the

piston head, as well as the scheme on

which it operates, will be easily under-

stood from the illustration.

Keep Up the Locomotive Brake.

It pays in more ways than one to

keep a good brake on the locomotive.

Where the engine brake is made to

take care of the engine properly—that

is, hold the engine without assistance

from the cars in all brake applications

—

there will be less wheel sliding under

the train.

In emergency applications there will

always be a shorter stop, with less ten-

dency for the engine to break away

from the train.

in favor of the brake of 6,100 pounds,

which is ample to control its speed

safely up to thirty-five or forty miles

per hour.

Load this car with 100,000 pounds

of freight, making the total weigh 140,-

000 pounds, and gravity will exert a

pull of 2,800 pounds, leaving a balance

of power in favor of the brake at slow

speeds of 4,100 pounds.

The coefficient of friction at slow

speeds is usually 20 per cent, of the

brake shoe pressure, while at thirty

miles per hour it drops to 12 and some-

times to 10 per cent., depending some-

what on rail conditions. At the higher

speed, therefore, it will be seen that

gravity would be likely to get the best of

the brakes.

Peculiar Air Piimp Trouble.

Editor:

I have never before heard of the air

pump failing from the following cause,

and so I am writing you about it.

Air Brake Convention.

The 14th annual Air Brake Association

Convention will be held in Columbus, O.,

at 9 A. M., Tuesday, May 14, 1907.

The Committee on Arrangement and

Entertainment are: Mr. S. D. Hutchins,

Chairman, 1132 Columbus Savings & Trust

Bldg., Columbus, Ohio ; Mr. William Hol-

brook, Mr. T. M. McGurty, Mr. J. E. Gan-

son, Mr. C. M. Kidd, members.

The committee has selected as con-

vention headquarters the Great South-

ern Hotel, located on the corner of

High and Main Streets, where rates

have been secured as follows : European

plan, $1.00 to $1.50 per day, without bath,

one person to a room. European plan,

$2.00 to $2.50 per day, with bath, one per-

son to a room. For each additional person

a charge of $1.00 will be made. American

plan, $2.50 to $3.00 per day, one person to

a room, without bath. American plan,

$3.00 to $3.50 per day, one person to a

room, without bath. American plan, $3.00'

to $3.50 per day, one person to a room,

with bath. American plan, two persons to

a room, with or without bath, double the

rate, less 50 cents.

Too keep your secret is wisdom ; but

to expect others to keep it is folly.

—

Holmes.
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Electrical Department

What is a Watt?

By George Sherwood Hougins.

The word "Watt" is an electrical term,

and stands for a certain unit of power.

Worli, as distinguished from power, is

defined as pressure acting through

distance and is usually expressed in

foot-pounds, as the foot is a convenient

unit of distance, and a pound is a com-

mon standard of weight or pressure.

When the word power is used it sig-

nifies a rate at which work is done, as

work being carried on so that a cer-

tain quantity of it is performed in a

stated time.

James Watt, the Scottish inventor

and engineer, was the man to whom we
owe the idea of a horse-power, and

when the electric unit involving the

idea of work came to be formulated,

the name of Watt was chosen to indi-

cate this unit, just as that of Volta has

given us the term volt, and Faraday,

the farad.

Watt considered that taking the aver-

age, a London dray horse was capable

of doing the work of lifting 33,000 lbs

through one foot of distance in one

minute of time, against gravity. The
introduction of this time limit, the min-

ute, gave the unit of power or the rate

of performing work. This or its equiva-

lent has ever since been called a horse-

power. It is not probable that a horse

would be able to perform work con-

tinuously at this rate for any consider-

able period of time, but for ordinary

purposes the horse-power is a con-

venient unit. It is, in fact, work per-

formed at the horse's rate of doing

work which we refer to when we speak

of a horse-power and that is equivalent

to 33,000 foot-pounds per minute, or to

the raising of 550 pounds one foot high

in one second, and if repeated con-

tinuously for one hour it is spoken of

as a horse-power-hour.

The electrical unit called the watt is

capable of being represented in terms

of the horse-power, and in that form it

is perhaps more intelligible to those

who are familiar with mechanical,

rather than with electrical expressions.

The electrical watt is the product of

volts multiplied by amperes, where the

volt is the unit of electrical pressure and

the ampere is the unit measuring the in-

tensity of an electric current. The
ampere is represented as the unvarying

electric current which when passing

through a solution of nitrate of silver

in water Uuposits silver at llic rale of

0.001 1 17 of a gramme per second, or a

current which in each second deposits

by electroplating 0.00033 grammes of

metallic copper, is said to be of one am-
pere intensity.

The ampere, therefore, includes tlie

conception of rate of doing something,

and as the watt is the mathematical

product of volts by amperes, it neces-

sarily includes the idea of rate, though
not that of absolute quantity. The
chemical separation involved in the

deposition of pure metal from a solu-

tion in a given time becomes a meas-

ure of intensity of activity, but is not

regarded as the performance of work,

in the sense of pressure acting through
distance.

The expression "watt per second,"

though correct, is not used for the

same reason that the expression "horse-

terest for liic iii.ni who li.is ins uffice

or house lighted by electric lamps, be-

cause the kilowatt-hour is the unit upon
which the power and light companies
base their charges. The kilowatt-hour

is stated on the accounts rendered, to

be approximately equivalent to the

steady use, for one hour, of 20 standard

incandescent lamps, each one giving

about as much light as 16 standard

sperm candles. The kilowatt-hour is

also roughly speaking, equal to the use,

for one hour, of two arc lamps such as

are employed in street lighting.

The mechanical energy necessarily

expended for the production of light in

20 incandescent lamps for one hour, is

about equal to 1.34 horse-power and
the energy required to keep up the glow
in one of these lamps for an hour must
therefore be the twentieth part of the

number just given or 0.067 of one horse-

ELECTRIC LOCOMOTI\E ON HIE CENTR.AL LOXDOX R.MLW.-W.

power per minute" is not used. The
conception of horse-power involves

the idea of rate, and so also does the

watt, but watt-second is what is really

meant by the general use of the term watt.

Careful experiments have demon-
strated that 746 watts per second are

equal to 550 foot-pounds per second,

or to state the equation in its usual

form. 746 watts equal one horse-power.

The form in which electrical power is

generally sold is computed on the basis

of kilowatt-hours. The prefix kilo

comes from the Greek chilioi, one

thousand. A kilowatt, written also

k.w. is therefore 1,000 watts. The
kilowatt-hour is the performance of

work at such a rate that 1,000 watts

per second shall be delivered con-

tinuously for one hour.

The kilowatt-hour has a special in-

povver. The expenditure of this amount
of energy may be more readily com-
prehended if stated in terms of what
we may here call man-power instead of

that of the horse.

In former days the power required to

drive church tower clocks was obtained

by the gradual falling of a heavy
weight, attached to a rope which was
wound round a drum. This arrange-

ment was similar to the mechanism of

a grandfather's clock. When the

church clock had run down, a man
wound it up by attaching a crank-

handle to the axle of the drum, and
revolving it until the weight was drawn
up to the required height inside the

tower. If the same style of mechanism
could be applied to the production of

light in an incandescent electric lamp,

a weight of one pound would have to
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be raised 36.85 feet in each second in

order to maintain the glow, for one

hour in one of the i6-candle power

bulbs with which we are all familiar.

In every machine there is a certain

amount of loss due to internal friction,

so that we never get out of a machine,

as work, the full amount of energy put

into it. This is true of all the trans-

formations of energy used in the arts.

In a recent lecture delivered by Sir

James Dewar before the Royal Insti-

tute in London, he stated that out of

the total amount of energy required

for one glow lamp, only 3 per cent was

actually transformed into light and

that 97 per cent was expended in a

non-luminous form. This statement is

not so surprising to those who have

reason to know that in the best sta-

tionary steam engine practice, it is

probable that not mo-re than 15 per

Iiroduced by the downward move-
ment of the one pound weight

for a distance of only 1 i-io feet

in each second. , No light, however,

would appear unless the whole distance

of 36.85 ft. had been traversed by the

weight. In this, however, the in-

candescent hmip is superior to the

l6 candles which it supplants, for in

their case tlie luminous energy pro-

duced by the burning of each one is

only 2 per cent, while the non-luminous

energy is 98 per cent of the total

amount liberated by the consumption of

the melted fuel, by the tiny flame.

Steel Suburban Motor Car.

In addition to the regular electric

locomotives used on what the New
York Central call the electric zone,

that company has in its rolling equip-

ment one luindred and twenty-five

MOTOR COACH FOR SUBURB.\N TR.M-FIC, NEW YOR1-: CEXTKAL.

cent of the total energy developed in

the burning of the fuel, is ever trans-

formed into useful work while in the

case of a locomotive probably from 6

to 10 per cent is all that is available.

In a general analysis of electric light

radiations, many years ago, Tyndall

found that the invisible emission from

this source of light was eight times

that of the visible.

Taking Prof. Dewar's figures and ap-

plying them to the case before us, it is

evident that out of the total energy

stored up when the hypothetical one

pound weight was raised in the clock

tower—for the production of light, and

steadily liberated during one hour by

the gradual fall of one pound through

a distance of 36.85 feet in every second,

that a distance as great at 35^^ feet per

second would be traversed by the de-

scending weight in the production of

heat and in overcoming internal re-

sistances. Further, that all the act-

ual energy which the lamp was

able to radiate as light, could be

steel motor passenger cars of the tj'pe

shown in our illustration. The car

will hold si.\ty-two persons. It is

vestibuled and when the doors are

closed the car can be operated from

either end.

The cars are spoken of as all steel

cars for the_ reason that wood is used

only for holding part of the interior

finish in place, and is not used in the

under frame or in the structural part of

the car. The wood so used is encased

in metal, and material otherwise in-

flammable has been subjected to a

fire-proofing process. All these cars

are equipped with a motor on one

truck. The company is, however, buy-

ing fifty-five similar cars without elec-

tric equipment, and these will be used

as trailers.

The length of the motor car over

bumpers is 60 feet. The truck centres

are 38 feet 6 inches apart. The total

weight of the motor car fully equipped

is 53 tons. The body itself weighs

33.8 tons. The motor truck weighs

13.7 tons, while the trailer truck is

j'/a tons. The motor equipment con-

sists of two motors of 200 H.P. ca-

pacity each, mounted on the motor
truck. The cars are equipped with

Sprague General Electric muhiple

control apparatus; Westinghouse air

brakes ; National Malleable Castings

Co.'s radial draft gear. The cars are

fitted with both electric and steam-

heat, electric light and Pintsch gas

light. The car measures 48 feet 11%
inches long inside the body. The
heiglit from rail to top of roof is 13

feet 9V2 inches. The width over side

sills is 9 feet 8% inches. The under-

frame consists of two 8 inch, 18 lb. to

the foot. I-beams placed at 24 inch

centres. They extend from buffer

beam to buffer beam, and are the cen-

tre sills and take the buffing and pull-

ing strains.

The motorman's controller is similar

10 that used in the New York Subway
and is made with what is called on the

road the dead-man's handle. The ar-

rangement with this gruesome name
is simply a button, like the projecting

handle of a locomotive cheek valve,

only smaller. This little handle is de-

pressed by the motorman in grasping

the main handle and has a vertical

motion of about % of an inch. The
little button when pressed down can

rise about % of an inch without pro-

ducing any effect, but in case a motor-

man overcome by heat or for other

reasons relaxed his hold on the con-

troller handle, the button would fly

up to the full extent, the electric cur-

rent would be at once cut off, and

brakes would be applied in the emer-

gency. It is only necessary to let go

of the controller handle in order to

insure prompt automatic action of

brake and the entire cessation of the elec-

tric impulse which drives the car.

Illinois Traction Locomotive.

The accompanying illustrations show

one of two locomotives recently built

by the General Electric Company and

American Locomotive Company for

the Illinois Traction Syndicate. The

locomotive is a swivel truck switching

type weighing 40 tons on drivers, and Fig..

I shows the general appearance of the ma-

chine. The cab is the well-known switch-

ing locomotive cab of the general type de-

veloped some years ago by the General

Electric Company, having a main

operating cab with sloping ends, the two

spaces, one at each end, are covered with

sloping tops. The operating cab, hav-

ing a floor space of 9 ft. by 9 ft. 6 ins.,

stands in the center of the locomotive

and contains an air compressor, to-

gether with engineer's seat at the

window, control mechanism, master

controllers, brake valves and sander

apparatus.
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The end spaces have an area of

9 ft. 6 ins. by 5 ft. 6 ins. each, with a 24-

inch platform or passage, one on either

side, running from the operating cab to

tlie end dl" llu- locomotive. 'I'lie doors

cast with the steel tires fused onto them

in the making. The journals are S'A ins.

X 10 ins., tlic construction being particu-

larly heavy in order to meet the demands
cif locomotive service. The plate bolster

' UUltlMA. « LOW OtCiNftmuft

ILLINOIS I'KACriON SYMHIAIL II.IATRIC H)t i iM< IT l\ L.

from the cab open at diagonally opposite

corners on these side platforms or pas-

sages, thereby giving easy access from the

cab to the end of the locomotive ; while on

the operating side it gives the engi-

neer an unobstructed view of the track

in front of him, or of the train which

he may be handling, or of the brake-

man or switchman at the couplers.

The cab framing is built of 2 x 2

in and 3 x 3 in angles, with sides

and roof of Vs-in. sheet steel.

The platform is built up of a fram-

ing consisting of four lo-in. channels

running the lengtii of the locomotive

and riveted to the end frames and

bolster. The end frames are iron

castings with push pole sockets near

the outer ends, and with lugs for riv-

eting to center and side sills and the

draw bar castings. Over the center

pins the sills are trussed together with

heavy braces stiffened by castings and

forming a built-up body bolster. The
floor consists of solid sheets of %-in.

plate riveted to the longitudinal sills

and serving as a stiffening member for

the frame. The M.C.B. vertical plane

coupler is carried in a draw bar cast-

ing bolted to the end frame and center

sills.

On each end of the locomotive therf

is carried a heavy pilot built of i-in.

round bars riveted to a 'A-in. bottom
plate below and the 4x4 in. angle

above. The truck is of M.C.B. , equalizer

type with plate bolster. The wheel

base is 6 ft. 6 ins,, the wheels are 36

ins. in diameter, with fused steel tires.

This means that the wheel centres are

carrying the center pin and side bearings is

built up of 9-in. channels and plates riveted

together. The whole truck construction

is heavy, and is designed for the service

in which it will be used.

The motor equipment consists of a

effort with a load on the motors
slightly in excess of their rated load.

Fig. 2 ii a view of the interior of

the locomotive cab showing the ap-

paratus at one of the engineer's oper-

ating positions, and a view of the in-

terior of the space covered with the

sloping roof. In front of the engi-

neer's seat is a master controller

operating the contactors used for sin-

gle unit control. Brake apparatus for

both automatic and straight air and

pneumatic sanding valves are also

within easy reach. In this end space

arc also contained the contactors and
rheostats of the control system. The
air reservoir and pneumatic Sanders

are used to operate through nozzles

carried upon the trucks directly in

front of the forward wheels 01 the lo-

comotive. In the center of the operat-

ing cab there stands an air compres-

sor worked from the 500 volt circuit,

having a piston displacement of 50

cubic feet per minute.

Some of the principle dimensions

of the locomotive are: Length over

all. 31 ft. I in.; height over cab, II

It. 9 ins.; width over all, 9 ft. 6 ins.;

rigid wheel base, 6 ft. 6 ins.; weight of

electrical equipment, 27.500 lbs.;

weight w-ithout electrical equipment,

52,500 lbs.

That there is an abundance of lions in

Central Africa is proved by these tele-

grams, said to have been sent recently by

INTERIOR SIIUW INo lOXTROLLER WITH BUTTON ON TOP OF HANDLE.

type of motor designed especially for

the slow speeds and heavy tractive ef-

fort required in freight service. At the

rated load of the motors the locomo-

tive will give a tractive effort of 16,800

lbs., and at the slipping point of the

wheels will develop 20,000 lbs. tractive

a railway station master to his division

headquarters : "Please send further police

protection. Men very brave, but less so

when roaring begins." And "Please let

10 a. m. run up to the platform disre-

garding signals. Signalman up post, lion

at bottom."
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Under Water Coal Storage. three sections into four equal parts.

About the year 1902, the Western There are also two railroad tracks, one

Electric Company of Chicago, 111., on each side outside the pit, running
after carefully investigating the ques- the entire length, so tliat coal cars

CO.\L STORAGE BIN, JUST BEGINNING TO l-'ILL WITH COAL.

tion of the uncertainty of the coal

supply, due to strikes and other con-
ditions beyond their control, decided
to provide for storage of a considera-

ble amount of this fuel. Their experi-

ence with coal bunkers at one of their

plants showed very clearly that the

Illinois coal, which this Company
makes use of, when stored in ordinary
bins, exposed to the air, suffered the
risk of spontaneous combustion, and
in any case, deterioration in quality.

It was decided to dig a hole in the

ground and store a large quantity of

coal under water. This was carried

out with very satisfactory results in-

asmuch as since then no trouble has
ever been experienced with spon-
taneous combustion.

When the company decided to pro-
vide for large storage of -coal at the
new plant at Hawthorne, 111., the same
plan was followed and a storage pit,

built of concrete, divided up into three
sections and covering a ground area
of about 310XI14 feet, was arranged
for. It was made so that it could be
filled with water so as to entirely

cover all the coal that may be placed
ir it. As constructed, each section
is approximately ij feet in depth and
the whole pit has a capacity of ap-
proximately 10,000 tons, and this is

kept for emergencies. Three railroad

tracks are carried on concrete piers

and arches running the entire length
of the pit, thus dividing each of the

may be emptied into or loaded from
the storage pits while on any one of

live railroad tracks.

A locomotive crane, fitted with a

use as it is believed that the handling
of the coal will result in its being

dry enough for all practical purposes

by the time it reaches the boilers.

One of the leading English en-

gineering p.ipers, commenting on a re-

port that Lord Charles Beresford had
said that possibly half the heating

value of coal is lost when the coal is

stored for a considerable length of time

in piles exposed to the open air, made
the statement that the loss in calorific

value, will probably be found in prac-

tice to be between 10 and 15 per cent,

with a possible maximum of 20 per

cent. In the same paper. Lieutenant

Carlyon Bellairs, R.N., in a communi-
cation to the editor, states that from
second-hand evidence he believes that

the coal stored at Hong Kong loses

from 20 to 40 per cent, of its calorific

value with a probable average of from
.20 to 25 per cent. The British Ad-
miralty have made some successful ex-

periments in the storage of coal under

water at Portsmouth, England.

Mr. John Macaulay, General Mana-
ger of the Alexandre Docks & Rail-

way of Newport, Wales, contributed

an article to The Engineer (London)

some time ago, in which he stated that

as a result of his experiments and ob-

servations he believed that coal sub-

merged to a considerable depth in

water so that it would be under pres-

sure, would not lose more than 3 per

cent, of its calorific value after being

stored for twelve months, whereas if

COAL STORAGE UNDER WATER. THE EMPTY BIN.

grab bucket, is provided for taking the the same coal was stored in the open
coal out of the storage pit and load- air in England, at least 12 per cent,

ing it into coal cars. No provision would be lost, and in a hotter climate

is made for drying the coal before 18 to 24 per cent, would . disappear.
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These opinions aiparciitly all refer

to bituminous coals with probably 30

to 35 per cent, of volatile combustible

niatter similar to or equaling ihc Illinois

coal which the Western Electric Company
makes use of. Mr. Macaulay, in the

course of his experiments, found that

coal submerged in salt water showed

Some of the typical ratios of the de-

sign are as follows: Ratio of weight on
drivers to total weight, 85 per cent.;

ratio of heating surface to grate area,

56 per cent.; ratio of tractive effort to

heating surface, 11.4; ratio of hcatin^j

surface to volutiie of one cylinder, 524;

ratio of grate area to volume of one

for bracing between the main frames.

The introduction of the heavy cast

steel cross-tie between the front and
main pedestals in these engines greatly

strengthens and stiffens 'he frames.

The .Mogul type of locomotive has been

the favorite type of freight engine on

(he Vandalia Line, and these engines

/
COAL STOR.VGE UNDER WATER. APPEARANCE OF THE BIN BEI'ORE HEING FLOODED.

an apparent increase in heating value,

which may or may not have been

caused by the salt in the water. The
Western Electric Company uses fresh

water and has secured very satisfactory

results from the under water storage of

bituminous coal.

Heavy Vandalia Moguls.

The Vandalia Line have recently

added to their motive power equipment

three very heavy 2-6-0 locomotives.

They were built at the Schenectady

works of the American Locomotive

cylinder, g.3; ratio of tractive effort to

adhesive weight, 4.77. Compared with

other designs of Mogul locomotives,

these engines have a considerably

greater heating surface in proportion

to the cylinder volume, which gives

them a boiler capacity well adapted for

all-round freight service.

These engines are equipped with the

Walschaerts valve gear, and considering

the fact that the Mogul type oflfers no
difficulties to a simple design of Ste-

phenson link motion, without transmi>-

sion bars or other objectionable fea-

represent the highest development of

weight and power in this type.

The main drivers are the centre pair

and their tires are without flanges. The
driving wheel diameter is 63 ins. The
driving wheel base is 14 ft. 9 ins. and

the total engine wheel base is 23 ft. 10

ins. The piston valves have 5 ins.

travel w-ith a steam lap of ll4 'is. They
are set with '/,<, in. lead, which is, of

course, constant with this style of valve

gear. The exhaust clearance is % in.

The boiler is n straight top one. with

a diameter of "65-^ ins. at the front end.

W. C. Arp. Supt. of Motive Power.
HEAVY MOGUL ENGINE FOR THE VANDALIA LINE.

Araerican lx)co. Co.. Builders.

Company and weigh, in working order,

187,000 lbs. The weight on the driving

wheels is 159,000 lbs., which gives an

average load per axle of 53,000 lbs.

The engines have 21 x 28 in. cyclinders

and a maximum tractive power of

33,300 lbs., which gives them a hauling

capacity about equal to that of a 210,000

lb. locomotive of the 4-C-0 or the 2-6-2

type.

tures, the use of the Walschaerts valve

gear on these engines gives evidence of

an increasing belief among railroad

men in the advantages of this type of

valve motion or at least a willingness

to give it a trial.

One of the points taken athantage of

where Walschaerts valve motion is

used is that it affords a better oppor-

tunity than the Stephenson link motion

The shell is made of two courses and

the dome, which is placed toward the

back of the second course, is 30 ins. in

diameter. Tlie roof sheet slopes 3Ji

ins. toward the back and the crown
sheet is parallel to it. The back sheet

slopes forward at the top 13?-^ ins. and

the steam and water space above the

crown sheet is about 20 ins. There are

390 two-inch flues in the boiler, each
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13 ft. 7 ins. long, and these give a

heating surface of 2,754.6 sq. ft. The
fire box has 180.4 sq. ft. of heating sur-

face in it and these together give a

total of 2,935 sq. ft. The grate area is

52 sq. ft.

The tender is of the usual U-shaped
plan and is carried on ordinary arch

bar trucks. The centre sills of the

frame are two 12-in. steel channels,

weighing 40 lbs. to the foot, and the

side sills are lo-in. channels, 35 lbs. to

the foot. The tank has a water bottom
and holds 7,500 U. S. gallons of water

and 13 tons of fuel. Some of the prin-

cipal dimensions are here appended for

reference:

Wheel base—Total, engine and tender, 56 ft.

10^4 Jns.

Weight— In working order, 187,000 lbs.; engine
and tender, 3."?.l,ooo lbs.

Axles—Driving journals, 9^ x 12 ins.; engine
truck journals, diameter 6^ ins., length
12 ins.; tender truck journals, diameter 5'i
ins., length 10 ins.

Boiler—Working pressure, 200 lbs.

Firebox—Type, wide; length, 108;^ ins.; width,
6()J4 ins.; thickness of crown, Vin in.; tube
sheet, ^ in.; sides, 1^ in.; back, is in.;
water space, front, 4i^ ins.; sides, 4 ins.;
hack, 4 ins.

Crown staving—Radial.
Tubes—Thickness. No. 11 B. W. G.; air

pump, II ins. L. H. 2; reservoir, 20^4 x
114 ins.

Piston—Rod diameter, 3^ ins.

Wheels—Driving material, cast steel; engine
truck, diameter 33 ins., C. I. Spoke Cen.;
tender truck, diameter ^^ in?.

munication with pipes leading to a pair and handles are placed within easy reach

of specially designed blow-off cocks ut engineer and lireman, who can readily

placed outside the boiler one at either relieve any foaming and priming when-

Boiler Skimmer and Blow-off.

The object which Mr. T. B. Barnes,

superintendent of the locomotive and
car departments of the Wabash Rail-

road, had in view when designing his

boiler skimmer used in connection with

his blow-off valve was the prevention of

foaming, or at least of providing means
for removing the cause or of lessen-

ing its effects. It is applicable to a

stationary boiler as well as to that of

a locomotive.

Our illustration makes clear the

general form of its construction. It

consists of a V-shaped trough lying

round the throttle valve something in

the form of the letter U. The ends

of the trough have webs across so

that the only way in which foamy
water can get into the trough is to

splash over the edges. At the bottom
of the V-shaped trough and cast on

as a part of it, it is a 2-inch pipe, and

at the sharp angle of the V at the

bottom there is a series of holes

placed at intervals all along, so that

whatever water splashes over the

edges of the trough will drain into

the 2-inch pipe which forms the base

of the casting.

The whole thing hangs on slings

from the dome course and the height

can be regulated to suit conditions.

Our illustration shows it placed so that

the top of the trough is just even with

the water level in the boiler when that

is at the normal level opposite the

centre gauge cock. The cast iron pipe

at the bottom of the trough is in com-

side. The trough itself

wide and 6yi ins. high.

is 4^i ins.

The skim-

B.SiRNES" BLOW-OFF VALVE,

mer is made in two pieces and the

semi-circular end is placed around the

throttle standpipe and the straight

ends of the trough extend toward the expansion in washing, which it is diffi

ever necessary. The blow-off valve

complete is of brass with the exception

of the lever, which is made of either

malleable iron or cast steel. The valve

;in(l valve-stem are cast in one piece,

the part above the seat having four

wings which fit into a projection of

the nut, thus forming a guide for the

upper part, and the stem proper passes

through the valve body, thus insuring-

the proper seating of the valve. A
pocket is cored in the valve ot re-

ceive a spring made of '/s-in. German
silver w^re, I inch in diameter and 4
ins. high. Tlie application of this

spring makes it impossible for the

valve to remain open when the lever

is released. It will readily be seen

that this valve can be operated on the

road by the engineer or fireman with-

out any fear of its not closing, a

feature most desirable in any form of

blow-off valve.

^Ir. Barnes informs us that "an

engine equipped with this skimmer and
properly operated will make between
washings eight times as many miles

as other engines not so equipped.

This means the saving of all expense

for repairs incident to contraction and

front of the boiler along the dry pipe.

The position and the arrangement of

tlie skimmer are such that in the event

forming

cult to estimate. Any device which
\vill keep an engine out of the round-

house and in service, especially in busy

times, is certainly worthy of consider-

ation."

The skimmer is intended for use in

locomotives operated in a district

where the water used contains impuri-

ties likely to cause foaming or those which

are found at certain periods of the year, or

where by reason of the absence of scale-

ingredients, regular water

o°o°§oSg8go°ogo„

000, :; tnloo^

SECTION, PLAN AND END VIEW OF BARNES' BOILER SKIMMER AND BLOW-OFF
VALVE.

treating plants have not been installed.

The device has been tested on the

Wabash and the inventor tells us that

a 21x20 inch 4-4-2 type engine, which

of the water beginning to foam the

uprush of steam and water to the

throttle will cause most of the foam-

ing water surrounding the stand and

dry pipe to find its way into the V-
shaped trough.

before being equipped with this device

required washing out at the end of

The blow-off valves are placed outside every 1,000 miles, was after the appli-

the boiler, one on each side, and from each cation of the skimmer able to make

a y^-in. iron rod extends back to the cab over 8.000 miles between washings.
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Items of Personal Interest

Mr. J. A. Best lias been appointed

purchasing agent of the Georgia Rail-

road witli oflice at Augusta, Ga.

Mr. G. M. Ellsworth has been appointed

chief motive power clerk on the Penn-

sylvania Railroad, at Altoona, Pa.

Mr. O. 11. Cherry has been appointed

assistant chief motive power clerk on the

Pensylvania Railroad at Altoona, Pa.

.Mr. C. P. Oichr has been appointed

master ncchanic on the New York Cen-

tral Railroad with head<inarlers at .Avis,

I'a.

.Mr. .\. Clordon Jones has been ap-

pointed purchasing agent of the South-

ern Railway, vice Col. J. P. Minitry, de-

ceased.

Mr. M. 11. Strauss has been appointed

rciad foreman of engines on the Xew
York Central Railroad, vice Mr. C. P.

Dichr, promoted.

Mr. Earl Haggett has been appointed

assistant superintendent of the Brooks

shops of the American Locomotive Co.,

at Dunkirk, N. Y.

Mr. F. D. Gomware has been appointed

road foreman of engines on the Wabash
Railroad at Decatur, 111., vice Mr. J. .S.

Sweeney, resigned.

Mr. J. Shumaker has been appointed

master mechanic on the Missouri Pacific

Railway at Ferriday, La., vice Mr. J.

W. RufTner, resigned.

Mr. A. W. Harvey has been appointed

division foreman of the Chicago & North

Western Railway with headquarters at

Fort Pierre, South Dakota.

Mr. B. Donahue has been appointed

master mechanic on the Missouri Pacific

Railway system at Van Buren, Ark., vice

Mr. F. K. Tutt, transferred.

Mr. J. G. Sullivan has been appoiiUed

manager of construction for the Eastern

Lines of the Canadian Pacific Railway,

with office at Toronto, Canada.

Mr. Warren Togwell has been appoint-

ed road foreman of engines on the Wa-
bash Railroad with office at Decatur, 111.,

vice Mr. J. S. Sweeney, resigne<l.

Mr. Bert Meyers has been appointed

acting road foreman of engines of the

Lima & Chicago division of the Erie,

vice Mr. J. .\. Cooper, transferred.

Mr. F. P. Mooney has been appointed

master mechanic of the Trinity & Brazos

Valley, with headquarters at league,

Texas, vice Mr. W. C. Burel, resigned.

Mr. Harry Hayes has been appointed

standard practice engineer of the Brooks

shops of the American Locomotive Co.,

at Dunkirk, N. Y., vice J. R. Marshall,

promoted.

Mr. John R. Magarvey has been pro-

moted from the position of siiperiiiteiid-

cnt to that of manager of the Brooks

shops of the American Locomotive Co.,

at Dunkirk, N. Y.

Mr. P. J. Colligan has been appointed

acting master mechanic on the Chicago,

Rock Island & Gulf Railroad, with head-

quarters at Fort Worth, Texas, vice Mr.

J. E. Holtz, resigned.

Mr. Herman F. Ball, vice-president of

the American Locomotive Automobile

Co., has become vice-president of the

.American Locomotive Company, in

charge of mechanical engineering and de-

signing. He also retains his connec-

ill.KM.X.N 1". l'..\Li..

tion with the .Automobile branch of

tliat corporation. Mr. Ball succeeds Mr.

J. E. Sague, who was until recently

first vice-president of the American Lo-

comotive Co. Mr. Ball was for many
years superintendent of motive power of

the Lake Shore & Michigan Southern.

Mr. R. B. Van Home, son of Sir Will-

iam C. Van Home, has been appointed

assistant to the general manager of the

Cuba Railroad, with oflice at Camaquay,

Puerto Principe, Cuba,

Mr. S. P. Hall has been appointed en-

gineer of signals on the New York Cen-

tra! & Hudson River Railroad, with

jurisdiction outside of the electric zone.

His office is in New York,

Mr. John Lintz, master car builder of

the Lehigh Valley Railroad at Packer-

ton, Pa., has had his jurisdiction extended

to cover all car repairs and car shops on

the company's entire system.

Air. R. B. Watson has been appointed

engineer of tests on the Eric Railroad

aiid of the Xew York, Susquelianiia &
Western, with office at Meadvilk, Pa.,

vice Mr. J. G. Piatt, resigned.

Mr. W. L. Garland has been appointed

general agent of The Safety Car Heat-

ing & Lighting Company, of New York,

witli office at Philadelphia, Pa., vice

Mr. B. V. H. Johnson, resigned.

Mr. J. J. Flynn, general foreman of

the Louisville & Nashville shops at Mo-
bile, Ohio, has been promoted to the po-

sition of master mechanic of the com-

pany's shops in Nashville, Tenn.

Mr. E. A. Williams, formerly general

mechanical superintendent on the Erie

Railroad, has resigned to engage in pri-

\.ite business. The position occupied by

.Mr. Williams has been abolished.

Mr. F. K. Tutt, formerly master me-

. lianic on the Missouri Pacific Railway

.It Van Buren, Ark., has been transferred

to Osawatomie, Kan., in a similar posi-

lion, vice W. B. Gaskins, resigned.

Mr. J. J. Cozzens has been appointed

assistant engineer of signals on the New
^'ork Central with office at Syracuse,

.\'. Y. He is in charge of the installation

and maintenance of signals at the western

district.

Mr. R. W. Burnett, formerly master

r.'.r builder of the Erie Railroad at Mcad-

ville. Pa., has been appointed assistant

n;aster car builder of the Canadian Pa-

cific Railway, Lines East, with oflSce in

Montreal, Can., vice Mr. S. King, resigned.

Mr. R. J. Marshall, formerly standard

Iiractice engineer in the Brooks shops of

the American Locomotive Co.. at Dun-

kirk, N. Y., has been appointed superin-

tendent of the shops, vice Mr. J. R. Ma-

garvey, promoted.

Air. H. W. Davies, formerly chief

traveling auditor of the Atlantic & North

Carolina division of the Norfolk & South-

ern Railway, has been appointed purchas-

ing agent of that road, vice Mr. W. R.

Burrows, resigned.

Mr. R. L. Stewart, formerly general

foreman of the Kansas City Southern

Railway, has been appointed master me-

chanic of the northern division of the

same road at Pittsburg. Kan., vice Mr.

W. B. Dunlevj', resigned.

Mr. Robert J. Hardie has recently

been appointed the Manager of the Union

Foundry and Machine Company of \'al-

paraiso, Chile. Air. Hardie takes the

place of his brother, who recently died

vhile in the service of that company.

Our friend Air. F. W. Blauvelt. to

wh.oni we are indebted for many photo-

graphs which have been reproduced in

the pa.ges of R.^ilw.w .\nm> I-ocomoti'.'S



I/-8 RAILWAY AND LOCOMOTIVE ENGINEERING April, 1907.

Engineerix(., was llic amateur artist wlio

took Jasper VVandle's last engine, which

we showed on page 132 of our March

issue. He is a nephew of the late Mr.

Wandle. The lad in the cab of the en-

gine is Mr. Blauvelt's son. The underline

below the half-tone did not indicate this

relationship, but this is the way it is.

Mr. R. Marpole, formerly general sup-

erintendent of the Pacific division of the

Canadian Pacific Railway, has been ap-

pointed general executive agent of the

company for British Columbia with office

at Vancouver, B. C. All legislative work,

extraordinary litigation and claims affect-

ing the company's interests in that prov-

ince will come under his supervision.

All applications for leases or agreements

with reference to these properties will

have to be submitted to him for approval.

He has also supervision over exploration,

surveys and the construction of new lines

in the Province of British Columbia.

Adjusting Stephenson Valve Gear.

Bv J.VMKs Ke.nni;i)V.

In the March issue of R.mlw.'VY anu

IxiLOMUTivE Enuineekinc. the common
method of adjusting the Stephenson

valve gearing was described as far as

the preliminary setting of the eccen-

trics and the adjusting of the eccentric

rods was concerned, and while this is

generally as much as is done in a run-

ning repair or round house examina-

tion, it is by no means a complete ad-

justment of the gearing if it is desired

to examine the action of the valves

when the valve stroke is shortened by

moving the reverse lever to other

points of the quadrant, or "hooking"

up the lever as it is called.

Assuming that the rods and eccen-

trics have been carefully adjusted to

suit the extreme travel of the slide

valves and that it is necessary to ad-

just the amount of valve opening or

val\c by moving the engine a short dis-

tance backward and forward again 10

the point where the tram exactly enters

the mark on the valve rod, showing

that the steam port is at the closing

point. The distance from the extreme,

front end of the crosshead to the pen':il

mark on the guide may not be exactly

six inches, but this is immaterial. Sup-

l)0Sc it is 6^ ins., this should be

marked down with chalk or otherwise

;ind the operation continued on the

other side of the engine in the same

way and so on until the four separate

and distinct distances are discovered

and marked down for reference. Sup-

pose the right side shows 0/2 ins. in

front and S'/ ins. in the back and that

the left side shows 7 ins. in front and

.4'-4 ins. back. A general summing up

of these distances would show that

somethin.g near six inches would be the

best average that could be obtained.

iiy. .J
LtKv. Eng,

OUR MODEL OF STEPHENSO.N V.\LVE GE,\R, WITH ADJUSTABLE POINT OF SU.SPENSION.

Obituary.

We have the sad duty of recording

the death of James N. Weaver, which

occurred at his home in Sayre, Pa., in

the month of February. From 1869 to

1898 he was master mechanic on the

Lehigh Valley Railroad at that point,

and was well known on the road for

his ability and energy in the discharge

of his duties. After severing his con-

nection with the Lehigh Valley, which

he did voluntarily after many years of

faithful service, he became the post-

master of the town of Sayre. He was

a veteran of the civil war, was promi-

nent in Masonic circles and was hon-

ored and respected by all who came
ii: contact with him. He had been in

failing health for several years and was

in his sixty-third year when the final

summons came. A large circle of

friends, not only in Sayre, but among
railroad men all over the country will

grieve to hear that he has passed away.

travel at some hooked-up point, the

common practice is to begin the opera-

tion by marking the extreme travel of

the crossheads on both front and back

end of the stroke. This can be readily

done with a pencil marking a line on

the guides. It is immaterial at what

point we begin, but for simplifying the

matter, suppose we begin as formerly

at the right front end and, moving the

engine forward until the crosshead has

moved si.x inches from the pencil mark,

the valve tram can be used to locate

the position of the valve. With the re-

verse lever in the front notch it will be

found that the front steam port is wide

open. By drawing back the reverse

lever the valve port is gradually closed

and when the tram is exactly at the

shut point on the valve rod the reverse

lever latch should be dropped in the

nearest notch and allowed to remain

there. It is well to repeat the opera-

tion of finding the exact position of 'he

Now if the link saddles are not new
and are already bolted in place, the

only course open to remedy the varia-

tion in the cut-off is to sacrifice the

exact adjustment of the eccentric rods

and make such changes in raising one

of the tumbling shaft blocks or lower-

ing one of the rocker boxes as may
best meet the compromise object at

which we are darkly aiming.

Returning to our familiar position on

the right front where the distance from

the crosshead to the pencil line is 6Y2

ins., suppose we stop the engine a little

before we reach 6 ins., say 5^ -ins.,

and try the valve tram in order to as-

certain how far we are from the valve

opening mark. It will be found that

there is probably Vk of an inch of a

valve opening at this point, and it will

readily be seen that if the valve rod

h.as to move forward a short distance

in ord?y»that the tram will touch the

mark .ns desired the shortening of th:
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forward eccentric rod will have the de-

sired effect. After affecting this sliijht

change in the forward eccentric rod the

crosshead distance from the pencilled

lines on the guide can be again ascer-

tained, and conlining ourselves to the

right side, suppose the distance at the

front end shows 5^8 '"S. and at the

back end the distance is 614 ins., it is

well to remember that a slight increase

of the amount at the back end as meas-

ured from the crosshead to the pen-

cilled line is a necessary arrangement in

the case of a piston where the piston

rod does not extend through the front

cylinder head.

In the case of the ordinary single-

ended piston the variation in steam

liressure at the different ends of the

piston can be readily determined by

calculating the area of the piston rod

and deducting it from the area of the

piston. Suppose the diameter of the

cylinder is 20 ins., then 20 X 20 X -7854

= 314.16 sq. ins., the area of the face

of the piston. If the piston rod is 4

ins. in diameter then 4 X 4 X -7854 =
12.56 ins., the amount to be deducted

from the area of the back end of the

piston. This is equal to one twenty-

fifth of the entire area, and in any ad-

justment of the valve gearing this fac-

tor of pressure area should be consid-

ered. It would be very safe, therefore,

to allow the figures to stand that we
have already found on the right side

and turn our attention 10 the important"

variation discovered on the left side.

In this case where the difference in

the measurement of the crosshead from

the pencilled lines is much greater it

would be inadvisable to adjust the ec-

centric rod so as to make up the entire

difference. If we did so, it would be

found that an excessive amount of lead

or valve opening would occur at one

end of the stroke when the reversing

lever was placed at the extreme end of

the quadrant and there w-ould be no

opening at the other end of the stroke.

Apart from this involved problem, an-

other one equally important arises

from the variation occurring in the

amount of the distances at which the

cut-off occurs. Even if it were advis-

able to adjust the eccentric rod to

equalize the distribution of the amount
of distance traveled by the piston at

each end of the cut-off, the total

amount at each end would still be

greater than the distance already equal-

ized- on the right side. Now if we will

observe the angle at which the link is

hanging as held by the ends of the two
eccentric rods it will readily be seen

that if the link could be raised or the

link block be lowered the effect would

be to move the lower end of the

rocker arm towards the eccentrics

while the valve rod would be moved a

corresponding distance in the opposite

direction, thereby effecting an earlier

closing of the valve.

There are two methods by which

this can be accomi)lished. A liner can

be placed between the rocker box and

frame or between the tumbling shaft

block and frame. The effect in both

cases is alike, although both remedies

should be avoided if possible. A third

remedy lies in the shortening of the

link hanger, but this is a delicate and

difficult operation, owing to the brittle-

I'.css of the ends of the link hanger, and

of the three evils the readjustment of

the height of the rocker box is the best.

The exact thickness of the liner can

best be discovered by experiment.

It need hardly be said that in the

case of a new link, or new link saddle,

the saddle can be temporarily adjusted

and moved experimentally to the cor-

rect position. It is usual in describint;

the exact location of the position of the

pin by which the link is suspended to

produce an array of figures and selec-

tions from the alphabet to illustrate

the true position of the point of sus

pension. The illustrations and formu-

las are of little use, as is well known tD

all who have placed the parts of the

Stephenson valve gearing in position,

and, in spite of the calculations having

been very accurately made by the most

accomplished mechanical engineers,

there are almost invariably changes 10

be made in regard to the exact location

of the link saddle pin. There are sev-

eral causes that lead to this involved

problem. The angular advance of the

main rods, together with the same fe'\-

ture in the eccentric rods, have a sin-

gularly conflicting effect on the action

that moves the rocker arm. It may be

remarked that when the link is sus-

pended exactly by the centre of the

link the large variation m the cut-off

occurring under such conditions is

caused largely by the angularity of the

link caused by the action of the eccen-

tric rod that is not supposed to be in

gearing, but is nevertheless affecting in

a marked degree the action of the ec-

centric rod that is in gearing. It is

usual to ascribe the variations in the

cut-off to the angular advance of the

main rod. This would doubtless be

true if the eccentrics were set at the

same point as the crank is set. but as

they are set nearly at right angles to

the crank the angular advance of the

main rod has a corrective effect on the

peculiarities of the link motion.

In common practice it is not neces-

sary to trouble ourselves about these

involved problems. They may very

safely be set down as being among
those that are past finding out. The
effect of moving the point of link sus-

pension can readily be seen by the most
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casual observation. In the accompany-

ing illustration showing the Angus Sin-

clair valve model with piston and re-

verse lever in the centre it will be seen

at a glance that by moving the suspen-

sion point of the link, as can readily be

done in the model, either forward or

backward, the effect is to raise or lower

the link, as the case may be, as the line

of the centre of suspension is not in tlie

same plane as the engine frames. In

fact, the only points where the link is in

a perpendicular position is at the two
centres when the piston is at the ex-

treme ends of the stroke. It may be

noted that moving the saddle pin back-

ward or forward affects the distribution

of the cut-off and has the effect of

equalizing or distorting the points of

cut-off according to the direction in

which the pin is moved, while moving
the link saddle higher or lower upon
the link increases or diminishes the dis-

tance of the cut-off point from the end
of the stroke or pencilled mark. Indeed

it may be remarked that in the case of

a new saddle it is merely a matter of

careful experiment which necessarily

requires repetition, as the movement of

the link saddle affects the valve open-

ing at the extreme ends of the stroke so

that the reverse lever should be placed

in the end notches and the valve open-

ings re-examined after each saddle ex-

periment.

It might be added that after the for-

ward cut-off has been carefully adjust-

ed it does not follow that the backward
cut-off will be found to be correct.

Other changes and compromises may
have to be made, but it should be noted

that if we have disposed of the right

and left sides of our engines and have

the cut-off adjusted, say at 6 ins. in the

back and 5% ins. in front, it is not nec-

essary that the same figures should be

established as an absolute necessity for

the backward motion of the engine. It

is enough that the points are equalized

to each other, and while the forward

and backward motions of the engine

can be equalized exactly if there is a

new quadrant to be made it will be found

that where the notches are already

made in the quadrant it will be hardly

possible to arrange the cut-off points so

that they will exactly correspond.

This leads us to observe what will

always be noticed, that no matter how
carefully the entire valve gearing may
be adjusted it will be found that when
the locomotive is overhauled for gen-

eral repairs variations have occurred

that seem to the casual observer ex-

tremely puzzling. It is common to be-

little the original construction and set

down the apparent errors in organic

construction to a lack of ability or care

in the first adjustment of the mechan-
ism. This is a gross injustice, and if

we could only dimly discern the vicissi-

tudes through which tlie mechanism has

passed and measure the blows of cir-

cumstance that have fallen upon the

multiplex parts of the elastic contriv-

ance we would perhaps recognize the

fact that it is remarkable that machin-

ery so involved and so subject to dis-

turbing influences has retained such a

degree of perfection as it is often found

to possess after service so peculiarly

exacting and so painfully strenuous.

Steel Tie Filled with Asphalt.

The Pennsylvania Railroad has lately

put in some new ties on the Pittsburgh

division. The new ties are made of steel

castings, about the size of the ordinary

wooden ones. They are in the form of a

box without a top and are filled with

asphalt and rock, and when placed in

roadbed the open face, showing the fill-

ing, is turned down and lies upon the

stone ballast of the road.

Each of these ties weighs in the neigh-

borhood of 700 lbs. and about 3,000 of

them have been put in the track near

Lockport. The ordinary wooden sleeper

weighs about 230 lbs. The Pennsylvania

are also experimenting with the steel I-

beam tie, also with track laid on longi-

tudinal girders. Efforts are also being

made to preserve soft wooden ties by

impregnating them with creosote, as is

done in Great Britain and other countries.

Crucibles.

Crucibles is the title of a very neat

little brochure published on the subject

of graphite crucibles, which are also

known as plumbago or black lead cruci-

bles. The author of this work is Mr.

John A. Walker, vice-president, treasurer

and general manager of the Joseph Dixon

Crucible Company, Jersey City, N. J.

The purpose of the little book is to in-

struct users of crucibles as to the proper

use of crucibles, and what may happen by

the abuse of crucibles. It tells what

graphite is, and why crucibles are made

of it. It tells why crucibles should be

made of flake graphite. It tells why some

crucibles are dark and others light, and

the import of that fact.

It gives rules for annealing crucibles,

and tells why they should be carefully

followed. It tells why it is advisable to

buy crucibles in quantities. It tells of

the proper shape of tongs and how they

should be handled, and how the metal

should be placed in the crucibles, and how
the crucibles should be placed in the fire.

The booklet describes the various fuels

used in smelting metals, and their effect

on the crucibles. It speaks of the im-

portance of perfect combustion. The book

also contains other information ; it gives

the proportions of metal in commonly-

used alloys. It gives the freezing, fusing
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and boiling points of various substances.

It gives Ibe specific gravity of various

metals and other commodities. It gives

the comparative values of fuels, and much

other information of value in the foundry.

The illustrations throughout tlic book are

good specimens of photographic art, and

the pamphlet is artistically printed and is

a credit to its well known author and to

the printers.

Early Turbine Engine.

It has just come to light that as far

back as 1833 the Earl of Dundonald, a

distinguished Scottish scientist, invented

and patented a revolving steam turbine

for locomotives and marine vessels. The

recent adaptation of the invention to ma-

rine propulsion has brought the invention

of the early .scientist into notice, and it

appears that he was the author of many
remarkable inventions, not a few of which

failed to be successful from the fact that

they were too far in advance of their time.

In the turbine for locomotives the mech-

anism was extremely simple, consisting of

two drums attached to the driving axle.

It seems surprising that it did not meet

with a greater measure of popular ap-

proval, as it certainly was simplicity itself

compared with the ponderous beams and

cranks that distinguished the work of

other early adapters of Watt's steam en-

gine to the locomotive. Indeed, a close

examination of the printed details of the

noble earl's contrivance shows a close re-

semblance to the turbine as now used in

marine engines, with the difference that

the turbine of the present day is attached

to the screw shaft, while the earlier in-

vention was attached to the paddle-wheel

shaft.

Do It Now.

Tliis is a motto which is constantly

used more or less humorously, but it is

probable that the idea contained in the

little sentence was serious enough when
Paget wrote : "Instead of the 'I will' of

procrastination, the words should be 'I

will now,' and the work should follow

instantly."

There is one great essential in the art

of doing it now, and that is the knowing

how to do it, and there are various ways

of learning how. Among these ways, the

study of books has its appointed place.

Reading does not give a man manual

skill but the ability to work intelligently

is certainly assisted by study and the de-

sire for truth, for as Maeterlinck truly

says: "'No condition in life can warrant

I our abandoning our desire and search for

the truth."

Among the aids which we can recom-

mend to our readers are the following

books

:

"Machine Shop Arithmetic." Colvin

and Cheney. This is a book that no per-

1 son engaged in mechanical occupations

can afford to do without. Enables any

workman to figure out all the shop and

machine problems which are so puzzling

for want of a little knowledge. We sell

it for 50 cents.

"Firing Locomotives," Sinclair. Treats

in an easy way the principles of combus-

tion. While treating on the chemistry of

heat and dombustion, it is easily under-

stood by every intelligent fireman. Tlic

price is 50 cents.

"Skeevers' Object Lessons," Hill. A
collection of the famous object lesson

stories which appeared in this paper

several years ago. They are interest-

ing, laughable, and, best of all, they are

of practical value to-day. $1.

"Standard Train Rules." This is the

code of train rules prepared by the

American Railway Association for the

operating of all trains on single or

double track. Used by nearly all rail-

roads. Study of this book would pre-

vent many collisions. Price, 50 cents.

"Mechanical Engineers' Pocketbook,''

Kent. This book contains 1,100 pages,

6x314 his., of closely printed minion type,

containing mechanical engineering matter.

It ought to be in the bookcase of every

engineer who takes an interest in en-

gineering questions. We use it constantly

as a reference for questions sent to us

to be answered. Full of tables and illus-

trations. Morocco leather, $5.00.

"Locomotive, Simple, Compound and

Electric," Regan. An excellent book for

people interested in any kind of locomo-

tive. It will be found particularly useful

to men handling or repairing compound

locomotives. It is the real locomotive

up to date. $2.50.

"Simple Lessons in Drawing for the

Shop," by O. H. Reynolds. This book

was prepared for people trying to acquire

the art of mechanical drawing without a

teacher. The book takes the place of a

teacher, and has helped many young men

to move from the shop to the drawing

office. 50 cents.

"Locomotive Running Repairs," by L.

C. Hitchcock. This book contains direc-

tions given to machinists by the foreman

of a railroad repair shop. It tells how to

set valves, set up shoes and wedges, fit

guides, care for piston packing, and, in

fact, perform all kinds of work that need

a thoughtful head and skilful hands. 50

cents.

"Care and Management of Locomotive

Boilers," Raps. This is a book that ought

to be in the hands of every person who

is in any way interested in keeping boilers

in safe working order. Written by a fore-

man boilermaker. Also contains several

chapters on oil-burning locomotives.

50 cents.

"Locomotive Link Motion," Halsey.

Any person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and valve

motinn in plain language. Price, $1.00.
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Electric Night at the N. Y. Club.

A very interesting meeting of the

New York Railroad Club was recently

steam locomotives and the advantages

were only such as were of limited

value in congested districts. He con-

cluded an able address by stating that

he believed that the time was very far

distant when the steam locomotive

would give place to the electrically

driven engine.

Mr. Walter C. Kerr and Mr. F. J.

Sprague also made interesting ad-

dresses presenting an epitome of the

NEW YORK CENTR.AL ELECTRIC LOCOMOTIVE.

held at the Club's new rooms in the

building of the Engineering Societies.

Mr. H. H. Vreeland, presiding. The
proceedings took the form of a series

of short addresses by men of promi-

nence in railroad matters, each giving

his views on some phase of heavy elec-

tric traction that had received particular

investigation at his hands. Mr. W'. J.

Wilgus, vice-president of the New York

Central Railroad, was the first speaker,

and presented a brief history of the

introduction of electric traction on the

company's tracks in and near New
York. He claimed that the work had

been the result of nearly three years'

experimenting, and that during that

period every kind of test had been made
with the most satisfactory results. He
presented a report of the recent dis-

aster, whereby over twenty people had

lost their lives by the derailment of a

train of cars drawn by electric locomo-

tives. Mr. Wilgus deplored the acci-

dent, but carefully refrained from ven-

turing any opinion as to the cause of

the disaster. Mr. George Gibbs, of the

Pennsylvania Railroad, presented in a

very concise manner the advantages

and disadvantages of electric locomo-

tives. He claimed that the cost of in-

stallation and maintenance of electric

locomotives was nearlv double that of

progress made in recent years in elec-

tric installation. Mr. T. Varney re-

ported on the overhead methods in

vogue and made special reference to the

construction and operation of the

ARMATURE OF THE SIMPLON ELECTRIi
LOCOMOTIVE WITH DRIVING PIN
TO WHICH CONNECTING ROD

IS ATTACHED.

Simplon Tunnel, which many e.xperts

claim to be the best system of electric

traction now in use. The details of

this system will be found in another

column of this issue of R,mlw.\v ami

Locomotive Engineering. Mr. W. B.

Potter spoke very ably on the difficul-

ties in establishing a complete electric
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the early days of steam locomotives

there was a belief that it was neces-

sary to have the center of gravity as

low as possible. There were all sorts

of peculiar appliances used to get the

center of gravity down low. There

were boilers placed below the driving

luTieiicc with small wheel.-;, we iii.i\ .-ay

multi-coupled wheels such as arc used

on consolidation engines. When con-

solidation engines first came out, there

was a belief that they were destructive

to the track owing to their unbalanced

revolving weights. But greater e.xperi-

Tate Flexible

Staybolt

i-ri-;nxh engine "L'aigle,' 1S55. SEGMENTAL BOILER,
CENTRE OF GRAVITY.

USED TO PRODUCE LOW

axles, and boilers were placed be-

hind the driving wheels, and, all

sorts of things were done to pro-

duce an easy riding engine and

one which would not be hard on

the track. The opposite was found to

be the eflfect. The action of locomo-

tives having a low center of gravity

was found to be more injurious to the

weak strap-rails and other fragile rails

used in those days than the engines hav-

ing a high center of gravity. Pioneer

cnce with the consolidation, or eight-

wheel connected engine, showed that

the greatest damage was done by the

side thrusts of the low wheels. That

was finally acknowledged and that is

why there are so few consolidation en-

gines used to-day, with very small driv-

ing wheels.

"When the Wootten locomotive first

appeared tliere was a good deal of

alarm because it was thought to be a

dangerous engine with its high center

builders never attained the height we
have had of late years, but their ex-

perience was that an engine with a low

center of gravity was a rough riding en-

gine in itself, and one that would damage
the track, owing to the side thrusts

that it transmitted.

"We have all had more or less ex-

of gravity. But it was found that it

had a tendency to transmit the blow,

due to uneven track or curves, to the

top of the rail instead of to the side of

th"; rail. Consequently the tendency

of recent steam locomotive dssigners

has been to get the center of gravity

as high as is practicable with safety.

B.\GGAGE TRUCK. C.\KRVl.\u M.\1L. .\ 1 1 E.MiA.N 1 uali ilAS TO START, SIXJI' AXb
STEER, THE MOTOR PROPELS.

Holds firebox sheets secure-

ly together, and accommo-

dates itself to the unequal

expansion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURG, PA., U. S. A.

Suite 308, Frick BIdg.

B. E. D. STAFFORD. - General Manager
Write us for Reference Book
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Homestead
Valves

straightway. Three-way and Four-way.
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth very much
mor^ than other mflkoa. You try them

and see.

Iron Body, Brass Plug, IVi in.

HOMESTEAD VALVE Mfd.CO.

HOMESTEAD. PA. PITTSBURG, PA.

Now I do not see wliy llic designers

of electric locomotives should not take

a lesson from what the steam loco-

motive engineers have gone through.

Klectric locomotives certainly have

l)ieii running at a very high speed with

a low center of gravity, and I believe

iliat what has been found true of steam

locomotives is going to be found true

with electric locomotives."

American Locomotive
Sander Company

I3th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

Leach, Sherburne, Dean, ^AMHPPQ
Houston, 'Shi" and Curtis 0/\l'^L»UI\.3

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation.

1137 THE ROOKERY. CHICAGO.
66 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House, London. Eng.
Inspection of Steel Rails, Splice Bars, Railroad

Cars, Wheels. Axles, etc. Chemical Labora-
tory—Analysis of Ores, Iron, Steel, Oils, Water,
etc. Physical Laboratory—Test of Metals, Drop
and Pulling Test of Couplers, Draw Bars, etc.

Efficiency Tests of Boilers, Enginei
and Locomotives.

Automobile Baggage Trucks.

There liavc been placed in use in the

Broad Street station of the Pennsylvania

R.iilni.id in Philadelphia, baggage and

respect they ''a^c proved satisfactory.

Their speed is controlled from a small

lever fastened on the tongue by which

they are steered, and it is further arranged

so that if this tongue is dropped or let

down the current is shut off and the

brakes are put on. A catch is also pro-

vided, so that the tongue can be fastened

up against the front of the truck, in which

position the current is also shut off and

(he brakes are held on the same as when

it is on the ground.

Four of these trucks are now ni use,

three built by the Pennsylvania Railroad

and one bv an outside concern.

a; ii i.\iiii;ii,i: i;.VL.t;Ar,i: truck u.-i.

mail trucks which are in themselves minia-

ture automobiles. Those in use now are,

in a sense, experimental, but the satisfac-

tion which they have given points clearly

to the fact that they will ultimately take

the place of the old hand-pulled trucks in

the larger stations.

It often happens that a passenger does

not deliver his trunk in the baggage room

until five minutes or less before train

time. It is not an uncommon thing to see

several baggage porters pushing and tug-

ging at one ordinary heavily loaded hand

truck in their effort to deliver its burden

within the allotted time. To-day one may

be attracted by a heavily loaded truck

running along at a good speed and guided

by a man who holds the tongue and starts

it simply by pushing a button.

The general appearance. of the trucks is

similar to that of the old hand-pulled

ones, but beneath the platform are boxes

containing a storage battery and one elec-

tric motor.

It is important that these trucks must

neither run away nor get beyond control

it accidentally left standing. In thi=

i.X IIIE I'ENNSVL\-.\NIA.

Tlie Smooth-On Manufacturing Com-

pany, of Jersey City, N. J., have issued in

very readable form, the address recently

delivered by the company's president, Mr.

Samuel D. Tompkins, before the Modern

Science Club of Brooklyn. N. Y. Mr.

Tompkins explained that Smooth-On is

an iron cement. It is a metallic, atomized

iron in a compound that hardens when

saturated with water and thoroughly

kneaded into a compact homogeneous

mass and when put into a hole, crack or

small crevice fills it with iron that lays

up to the surface so close that the slight

expansion of the cement forces it into the

grain of the iron.

As an example of some work done by

this substance, Mr. Tompkins said:

"When the seven million gallon centrifu-

gal hydraulic pump in the New York

Xavy Yard collapsed, with a crack 20 feet

long and it was ascertained from the

makers of the pump that it would take

26 weeks to procure duplicate castings

to replace the broken parts, it was sug-

gested by the engineer in charge who had

used Smooth-On Cement successfully.
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that he believed he coulil repair it with

this cement and permission was given. It

was repaired successfully in three days

and worked during the past six years."

The new catalogue recently got out by

the Smooth-On Company, as well as the

copy of this very interesting address will

be supplied by the company for the ask-

ing.

Fulton Knows It Well.

"Do you know what is the matter

with Windbag Fulton?" said the hostler

to Jimmy French, the lirenian of 418, as

he shut off the injector with a "chunk,"

"No," said Jimmy, "except that when lu-

goes to tell you anything his coal all

drops through his grate, and you never

get either steam or smoke out of him."

"Oh, you miss the whole point." said

the hostler, in the tone of a man who

believes himself to be a line judge of

character. "The trouble with Fulton

is that when he hears anything he tries

to match it with some stuff out of his

own box. If any one has seen anything

wonderful anywhere all over the whole

wide world. Windy lets on he is quite

familiar with the locality. Do you know,

if he heard Satan himself describing the

infernal regions, Fulton would say,

'That's so; I've run on the Hell Cen-

tral for years and know the place well.'
"

Tool Holder.

We have received a circular recently

issued by the Armstrong Brothers Tool

Company of Chicago, describing their

improved lathe tool post. This company

is generally spoken of familiarly as "The

Tool Holder People." The lathe tool

post is a good tool holder and combines

SIDE VILW OF TOOL POST.

the strength and holding power of the

strap and stud tool clamp, with the con-

venience of the "open side" and ordinary

set screw tool post. It has no side pro-

jection and is therefore adapted to work-

ing close up to the chuck. It has also

a large range of adjustment without loss

of power as the rocker jaws adjust them-

selves on parallel lines. The open side

in the post permits of rapid and con-

venient change and adjustment of tools

for various uses. This post is so made
that it does not cut or injure the tool

shank and is therefore well adapted for

use of tool holders. The body and jaws

are of drop forged steel, hardened, and

the other parts are made of bar steel. A
copy of the circular, containing prices,

will be sent to any address on applica-

tion to the company, 104-24 North Fran-

cisco avenue, Chicago.

General Foremen's Association.

The regular annual meeting of the In-

ternational Railway General Foremen's

-\ssociation will be held at Chicago

on the 14th of May, 1907. Mr. E. C.

Cook is the secretary, and his address

is 405 Grand Central Passenger Station.

Chicago, 111. Below we give the topics

for discussion at the coming meeting.

STKEL TOOL POST FOR L,\THE.

with the names and addresses of the

members of the various committees

who are to prepare the reports.

1. Sh.)p Betterment: How Can Out-

put of Shops be Increased by Recon-

struction of Old Machine Tools, Main-

tenance and Proper Distribution of

Small Tools, Care of Air Tools, the

Manufacture and Standardizing of New
Tools, Special Devices, Jigs, Templets

and Use of Same. The Necessity of

Having One Main Tool-Making Plant

for Large Railway Systems and Distri-

bution of Tools to Outlying Points.

The Committee are as follows : C. E.

Hanse, Seaboard Air Line Railway, Sa-

vannah, Ga.; Robert C. Hyde, Toledo,

St. Louis & Western Railroad, Frank-

fort, Ind.; Lee R. Laizure, Erie, Hor-

nelb, N. Y.; William Rose, Wabash
Railway, St. Louis, Mo.

2. Piecework: Its Relation to Cost of

Output as Compared with Other Ad-
vantages of Standardizing and Central-

izing of Work at One Point as a Manu-
facturing Feature of Railroad Work
and Supplying of Outlying Points with

Finished Material. The Committee are

as follows: W. S. Cozad, Erie Ry.,

Meadville, Pa.; L. H. Raymond, New^

York Central, W. Albany, N. Y.; C. H.

Voges, Big Four. Bellefontaine, Ohio:

O. F. Herold. Chicago, Burlington &
Quincy Ry. Co.. Holyoke. Colo.

MASTER CAR BUILDER
IS OPEN FOR ENGAGEMENT

Young, Active, used to Big Prop-
ositions; Capable of Installing
Piece Work; Steel Car Work Han-
dled; Not Afraid of Hard Work.

Further Particulars by Address-
ing

J. R. P.
Care ANGUS SINCLAIR CO.

136 Liberty Street, New York

THE UNION

SWITCH & SIGNAL

COMPANY
CONSULTING

AND MANUFACTURING

SIGNAL ENGINEERS

Automatic Block Signals—Electric

and Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staff Apparatus

General Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK -

CHICAGO - -

ST. LOUIS

143 Liberty Street

Monadnock Block

Frisco Building

THE TANITE CO.
seeKs tKe support of
Railroaders because:
The man who uses a TANITE wheel

will find it safe. Because pay for a TAN-
ITE wheel secures the greatest productive
capacity. Because TANITE MILLS
EMERY is mined in America and ap-
peals to all who earn wages in America
Because TANITE grinding machines are
practical.

THE TANITE CO. sells Emery, Solid
Emery Wheels, Buffing Lathes, Guide Bar
Grinders, Car Brass Grinders, Bench and
Column Grinders, Surfacing Machines,
Open Side Emery Planers, Saw Cum-
mers, Automatic Planer Knife Grinders.
Diamond Tools, Polishing Paste for Brass
and Nickel, Emery Wheel Cutters and
Dressers.

The Tanite Co. builds special machines

fcr special wants

THE TANITE CO.
STROUDSBURG. PA
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Locomotive

Blow=Off Plug Valves

Fig. 9.

All Brass, extra heavy, with Cased Plug.

For 250 lbs. pressure.

Marie witli Draining Plug to prevent
freezing.

Locomotive

Gauge

Cocks
For High Pressure

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight

under the most ex-
acting conditions.

Shanks Threaded
to specifications for

Locomotives.with Wheet.

Swing-Joints and

Pipe Attachment

Fig. 33.

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

.V Individual Effort System: The
Relations of Wages, Including Special

Rewinds Whether Piece Work or Other

Methods, to Cost of Output. The Plan

of Allowing Each Worker, Includinc;

Foreman, to Determine His Own Rate

of Pay. The Committee are as fol-

lows: D. E. Barton, Santa Fe, Tope-
ka, Kan,; S. A. Moore, Chicago, Rock
Island & Pacific Ry., Chickasha, L T.

;

Elton F. Fay, Union Pacific R. R.,

Cheyenne, Wye; Wm. E. Farrell, Big

Four, Delaware, Ohio.

4. The Relation of the Store De-
liartnicnt to Shops. Necessity of Store

Department Being in Close Touch and
in llarniony \vith the Mechanical De-
partment. The Anticipation of Their

Wants and Preparedness to Supply

Them. The Shop Stock Room and
Proper Care of Distribution of Ma-
terial to Special Gangs. Manufacture
of and Care of Finished Standard

Parts and Distribution to Outlying

Points. The Committee arc as follows:

G. W. Keller, Norfolk & Western Ry.,

FortsiKouth. Ohio; Thos. L. Drew,

Including the Various Types of Build-

ings, Location. Conditions to be Con-
sidered, Fuel L'sed in Engines, Methods
used for Heating and Ventilating, Va-
rious Styles and Location of Fans and
.Application of Power, Cost of Plants,

Intluencc on Personnel of Employes
and Aid to Facilitate Repairs, Loss of

Time Considered, etc. The Committee
are as follows : George H. Gates,

Louisville & Nashville R. R., Mobile,

.Ma.; J. W. Cryslcr, Chicago & North
Western Ry., Milwaukee, Wis.; T. H.

Ogden, Chicago, Peoria & St. Louis

Ry., Springfield, III.; S. B. Clay, Frisco

Ry.. Fort Smith, Ark.

Steel Postal Car on the Erie.

The first steel postal car ever built

in this country left New York May 20,

1905, over the Erie Railroad and has

since been in service on that line. Its

utility has been so successful that two
more have been ordered and will be in

service in a short time. This car was
inspected on the date mentioned by

Complete Booklet on Application

L.J. BORDO CO.
PHILADELPHIA, PA.

Baltimore & Ohio R. R., Connellsville.

Pa.; J. R. Crowley. Central of Georgia

Ry., Macon. Ga.: W. Polhman, New
York, Ontario & Western Ry., Middle-

town. N. Y.

5. The Lagging of Boilers, Ma-

terial lor High and Low Steam Pres-

sures, Covering of Cylinders and Cylin-

der Saddles, and All Steam Passages

E.xposed to .Atmosphere, with Proper

Jacketing of Boilers. Including Fire-

bo.xes, Blackheads. Smoke Arches, etc.

The Committee are as follows: \\'. H.

Graves, Hicks Loco. & C. Works. Chi-

cago Heights. 111.; E. G. Bryant. In-

ternational & Great Northern R. R.,

Mart, Texas : F. Nelson, New York

Central Lines. W. Albany, N. Y.: John

F. Lawler, Chicago. Burlington &
Quincy Ry.. Sheridan. Wyo.

6. X'entilation of the Roundhouse.

\I.I. >TKLL POPT OTFICE C.\R OX THE ERIiC.

Superintendent Bradley of the Railway

Mail Service and was then put on its

regular run between New York and

Chicago.

The Cleveland City Forge and Iron

Company have issued an elegant leather-

bound hand book presenting information

and tables relating to manufactured round

and square bars, such as Turnbuckles and

Clevis nuts. The work will be found to

be particularly useful to engineers and

builders in the direction of its scope. The

dimensions of the turnbuckles and other

work, their weight in pounds, and every

detail is furnished in the handiest pos-

sible form. The illustrations that accom-

pany the text leave nothing to be desired,

and the work, in addition to the sixty

pages of printed matter, has a convenient

-ection of blank sheets forming a handy
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This illustration shows the form of coastruclico of the

Dart Patent Union

notebook. Copies may be had on applica-

tion at the company's works or at the

\'e\v York oflicc, No. 11 Broadway.

Krupp tires and they arc still engaged
ot\ this highly laudable line of com-
petition.

Every feature of constinietlon represents the
best points to Insure stahUlty and durability. The
malleable Iron pipe ends and nuts. In comblnatloD
with bix>nze metal .seats, are as near perfection a»
Is possible to approach, and the sales to date In-

dicate the public approval. There are none so
good. For sale by all the principal Jobbers In

United States, Canada and Europe.

E. M. Dart Mfg. Co., Providence, R. I.

FAIRB\NKS CO.. SALES AGENTS.

MICA
CABOOSE LAMP (HIMNEYS

Save 50 per cent.

STORRS MCA CO.,

R.R. Dcpt. Owegro. N.Y.

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too much

room and don't give satisfaction.

Nicholson

Expanding Mandrels

Take everything from I to 7 inch

holes. Take up little room

—

always ready and you can buy

four sets for the cost of one of

the solid kind.

Are You UsingThem?
Catalogue tells you
more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.

Pay Increased.

It is reported that the assistant general

manager of the Lake Shore and Michigan
Southern Railway, Mr. D. C. Moon, has

liccn in conference with Mr. Warren
Stone, chief of the Brotherhood of Loco-

motive Engineers regarding the pay of the

engineers. An agreement has been reached

by which the men will receive an increase

1 atiging from. lo t6 i8 per cent., according

to the kind of engine handled and the

service performed. The increase will

amount in the aggregate to more than

$100,000 per annum.

Light Locomotives.

A pamphlet recently issued by the

American Locomotive Company illus-

trates and describes light locomotives,

both steam and compressed air, adapt-

ed for the use of contractors, mines,

logging roads, plantations and indus-

trial plants and for a wide range of ser-

vice on light rails and poor roadbed.

The pamphlet contains 31 illustrations

of different designs and types and on
the page opposite each illustration is a

table giving the principal dimensions

of the designs and the weights and
hauling capacities of the types illus-

trated. The last part of the pamphlet
is devoted to engineering data and con-

tains a number of very useful tables

and formulas. The pamphlet is, a com-
plete record of the production of the

company in locomotives or light power.

It may be had on application to the lo-

comotive company.

High Class Steel Tires.

The so-called ''bursting" of a locomo-

tive tire on the Long Island Railroad

one day last month was considered of

sufficient consequence to be telegraphed

all over the world. When we consider

the number of steel tires in use on
locomotives and cars, the rarity of

breakage is a high compliment to the

railroad companies that purchase the

high class material which forms the

best guarantee against fractures. The
species of dear cheapness which leads

to the selection of inferior material for

many purposes does not seem to have
contaminated the purchasers of tires.

In one respect there is a standard of

excellence set up by one manufacturer
nf steel tires that has to be lived up to

by all others. This is the product of

the Krupp Works of Germany. These
works were among the first to make
steel tires, and they gave entire satis-

faction from tlie beginning. American
manufacturers of tires have aimed to

produce something as good as the

Seats for Machinists.

It seems to shock the prejudices of an

old machinist to see people gravely

recommending that a machinist should be

provided with a seat while doing his

work. Yet that seems to be a growing
fashion. A machine shop foreman writes

lo the American Machinist:

"All those in my department are al-

lowed stools and they use them whenever
the work will permit.

"I began by stopping at each machine a

few moments every day and getting ac-

quainted with the men, their likes and dis-

likes, their ideas as to how the tools were
working and improvements that some
trought could be used with advantage. In

the evenings I went to each one before

the bell rang to quit and inquired how
they were feeling. Some would be pretty

tired, others were about ready for their

supper and a few were thinking of the

good time they would have that night at

some party or dance.

"Two of the men were running ma-
chines which required the use of both

bands continually turning the handles,

and of both feet to brace themselves,

both being in a standing position. After

pulling those handles around all day and
having the weight of their bodies to sup-

port also, these two men were quite tired

uhen night came.

"After watching them for some time I

decided to try stools for those machines

as well as for the others. I asked them
what they though of it, and they replied

that anything which would not make the

work more difficult to do would suit

them.

"I explained to them that I thought a

stool which was just high enough to

allow of their weight resting on the edge

of the seat, so that they could just reach

tlie floor and have sufficient weight on

their feet to properly brace themselves

while operating the machines, would be

just the thing and that because of their

not having to support the weight of their

bodies all day, they would not be so tired

at night.

"I never saw men more pleased than

were those fellows after they had used

the new seats and found how much they

helped them in getting their work out.

They both turned out about 10 per cent,

more work and felt better for it as it

was the means of my getting them a

raise in their wages."

A for.m of taper boiler is being fitted

to all Great Western Railway engines

as new engines are required. This form
of boiler has been in use on the Taff

Railway for nearly thirty years for en-

gine? employed on steep gradients.
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STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE.

The Locomotive Up to Ddte

Price, $2.50

New York and

Westin^house Air Brakes

Price, $1.50

One Thousand Pointers lor

Ndchinists and Engineers

Price, $1.50

All books bound in fine cloth.

AGENTS WANTED everywhere; write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIFFIN acWirSTBRS
171 La Salle Street, CHICAGO

TOOL
Die Blocks

Steel Forgings

First Prize awarded at the

Louisiana Purchase Ex-
position, at St. Louis, for

our TOOL STEEL when
placed in competition
with the best makes in

England and Germany.

Write for Information and Prices.

Specify Mclnnes Tool Sleei when
ordering.

McINNES
STEEL CO.

CORRY, PA.

1 111! li, K. Porter Company, of Pitts-

Inirgli, Pa., have issued the ninth edition

of their elaborate book descriptive of light

locomotives. The work extends to 240

printed pages and embraces a comprehen-

sive presentation of their work, which is

generally recognized as an exclusive spe-

cialty in the construction of light loco-

motives. Besides the special designs, beau-

tifully illustrated in the publication, there

arc endless modifications of locomotives

built for special purposes, and in this par-

ticular the firm is growing rapidly in pop-

ular favor. It may be stated that at the

present time there is an average of one

locomotive each day of the year turned

out complete at the company's works.

Many excellent features have developed

in the course of the company's long and

varied experience. One fine feature, which

it would do well to imitate, is the fact

that the company has always on hand a

number of finished locomotives, so that

contractors and others need not suffer

from vexation'; dclay<;. Copies of this

one of the ponderous machines that ex-

pands the sheets into the network form,

it will result in a mass of broken strands.

When a sheet of expanded metal is pro-

duced without any broken strands it is

necessarily a guarantee of it« high quality.

The .American Locomotive Sander Co.

have just issued a finely illustrated cata-

logue descriptive of their single, double

and triple Sander. The growing popu-

larity of the apparatus is such that proof

of its good qualities comes from every

quarter. Not only is the operation of the

appliance such as to insure a constant

and regular supply of sand when required,

but the long standing trouble in regard

to the clogging of the valves and attach-

ments has been overcome. The apparatus

can be readily attached to any kind of

sand box. Adjustable nozzles render the

apparatus serviceable for any condition.

The catalogues will be sent free upon

application to the company at 13th and

Hamilli>n streets. Philadrlphia. Pa.

ROLLER LIFT BRIDGE. CHICAGO TERMI.\.\L TR.\X.SFEK R.MLROAD.

fine book may be had free, and while the

work is particularly intended for those

who may be interested in light locomo-

tives, it contains much valuable informa-

tion in regard tn the details of railway

construction.

Jersey Central Warehouse.

One of the largest railroad warehouses

ever built on the .Atlantic Coast is nearing

completion in Newark, N. J. The build-

ing is 360 feet long and 180 feet wide and

rises to seven stories. It is being erected

to carry loads of 300 to 500 pounds per

square foot, and is so arranged in con-

nection with the Central Railroad of New
Jersey that cars can be run directly into

the building to be unloaded. The walls

are of concrete, with frames of steel. The

floors are all heavy expanded metal, in

the erection of which over 360,000 square

feet have been used. It seems incredible

that the thin layer of expanded metal

could bear such enormous weights, but

a very important fact about this expanded

metal can be stated—it cannot be made

of poor steel. If poor metal is put into

D. Saunders' Sons. Vonkers. N". Y.,

have long enjoyed an excellent reputation

for the manufacture of high-class pipe

threading and cutting machines. Tlie cat-

alogue for 1907 is larger than any of its

predecessors, extending to 132 pages, and

embraces full descriptions and illustrations

of more than a hundred different machines

and tools chiefly adapted for pipe

threading and tapping and drilling,

besides numerous forms of hand

stocks, and dies for pipe taps, and

reamers and vises and other tools. Tlie

long experience and marked success of

the company have given them opportuni-

ties to become thoroughly acquainted with

the needs of the trade, and it is but just

to state that they have successfully met

the growing requirement? of the trade.

.\ notable feature that has contributed in

no small degree to the success of the com-

pany has been the admirable system of

testing their output before placing it on

the market. Their tools are reliable. All

interested should send for a copy of their

new catalogue, the publication of which,

it may be stated, cancels their previous

catalogues.
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One Year and
Eleven Months'

SERVICE
WITHOUT BBPACKING, ON

High-Pressure Locomotives

Sfyle 300 TV.

A throttle failure is an absolute
impossibility where CrandalTs
Throttle Valve packing is used.

IT WILL NOT BLOW OUT

CrandallPacRingCo.
FACTORY AND GENERAL OFFICE

PALMYRA, - . NEW YORK
BRANCHES

New York Cleveland
130 Liberty St. 9 So. Water St.

Chicago

52 West Washington St.

Patents.
GEO. P. WHITTLESEY

McQILL BUILOINQ WASHINQTON, D. C.

Terms Reasonable Pamphlet Sent

Molding Machines
Vertical Vibration Power Draft

ALL KINDS OF MACHINES

TIic Lackawanna people use hard
< oal for their passenger engines and
have remarkably clean trains. They
have advertised this feature of the road
through a fictitious young lady, Phoebe
Snow, traveling on locomotives and
cars in spotless white attire.

A joke that involved President Under-
wood of the Erie and President Trues-
dale of tlie Lackawanna was told re-

cently at a Xew York banquet. These
two presidents were going along
Broadway one day when Mr. Trues-
dale stopped and talked a minute with

wliat seemed to be a colored woman.
Underwood began to joke his friend

about stopping to talk with a negress

and Truesdale replied that was not

a colored woman, that was Phoebe
Snow just come in from Chicago over
the Erie.

The Catalogue on Springs got out by
tlie Railway Steel Spring Company of

Xew York is a standard size publication

wliich is beautifully printed and illus-

trated. It shows various forms of loco-

motive driving springs with ends slotted

for sword hangers, with bulb ends, and
uith jaw bands. Engine truck springs with

curved and with flat bearings for strap

liangers, tender springs, caboose springs,

reverse lever springs, duplicate and trip-

licate elliptical springs: also the same kind

made in the sectional form. Then comes
passenger car springs, doublet, quadruple,

r'lid quintuple; quadruple with auxiliary

hands, three-quarter elliptic springs, and
single full elliptical springs. The cata-

logue also shows draw gear springs,

double coil, freight bolster springs, equal-

izing springs, helical springs for locomo-
tive trucks and for locomotive reversing

gear and safety valve springs. All these

are made in any variety to suit conditions.

Write to the company for a copy of the

catalogue if you are interested ; their ad-

dress is 71 Broadway, Xew Y'ork.

The Safety Car Heating and Light-
ing Company of New York have
moved their offices to more commodi-
ous quarters. They are now on the

seventh floor of United States Express
Building, which is situated at Trinity

Place and Rector street, just in rear

of Trinity Church. This company
handles the Pintsch lighting system for

railway cars, and indeed all the many
applications of this system to marine
and stationary lighting.

THE E. H. MUMFORD CO.
17tb a Callowhill Streets, PHILADELPHIA, PA.
J. W. JACKM.AN & CO., Ltd., 3g Victoria St..

The Baltiinore & Ohio Railroad

Iiave recently placed an order for the

installation of a Kennicott water soft-

ening plant. It will be situated at East
Side. Philadelphia, Pa., and will be

capable of treating 40,000 .gallons of

water per hour.

SKATI
Off

Comes
the Dirt.

When the hands
are.sinearedaiid stained

with a greasy grimy coat

of oil, soot, dust and dirt,

rub un a little

The Best Hand Soap Known
and Beetlow qnickly they're clean and Boft again.
SKAT is made todu vliat orduiaiy hard soaps

canH do. (Jets into liie pcree and li'Osens all the
dirt BO it Bimply rinses olT. I'lire. eflfectual and
beneficial to the skin. 10 crntM n cnii.
Write postal for//r*'8anii>le and we will tell you

where to buy MK AT, or it not sold n yi-nr locality,
will tell you how you can become our exclusive
agent and make money selling it. Write to-day.

THE SKAT SIANrFACTrRI.VQ CO.,
807 PiirU Street, Ilartfard, Conn.

Xot long ago the Pennsylvania ex-

pressed official appreciation of the act

of a fireman, by which an accident was
averted. A derailment in a tunnel on

the line blocked both tracks and the

fireman of the stalled engine went forward

with a torch to stop an approaching train

on parallel track. The men in the engine

of the approaching train did not see the

light or the fireman, and he thereupon

threw the torch into the cab of the mov-
ing engine. This prompt action had the

desired effect and the train was stopped,

and what might have been a serious acci-

dent was prevented. This is one of

those emergencies which arises occa-

sionally in railroad service and the fire-

nan who saved his fellow employees

showed that he had a cool head and a

very alert brain and the company did

simple justice in acknowledging the

fact. This fireman was H. Barteinan, of

Bell Alton, Md.

CONTENTS.
"The Great Tunnel 145
Reminiscences of an Old Timer, by Shandy
Maguire 148

V^arnish 157
Editorials:
Low Centre of Gravity 160
Safety is a Staple Article 160
Railway Service 161
Fallacy about Boiler Explosions 161
Black Signal Report 162
Judging and Knowing Speed 163
The Injector 163

Book Notices 163
Correspondence School 165
Questions Answered 167
'Honeymooning on the I^ehigh 168
*.\ir Brake Department 169
* F.lectrical Department 171
What is a Watt? George S. Ilodgins 171
*Coal Stored under W:.ter 174
"Boiler Skimmer and Blow-off Valve 176
*Ittms of Personal Interest 178
"Adjusting Stephenson Valve Gear, by James
Kennedy 178

Crucibles 180
•Electric Night at the New York Club 182
"Automobile Baggage Trucks 185
General Foremen's Association 186
"Steel Postal Car on the Erie 187
Seats for Machinists 188
Jersey Central Warehouse i8q
Theory vs. Practice 152
Early Turbine Engine 181
•Tool Holder for Lathes 186
Locomotives:
"Hock of Holland Express 159
"Heavy Vandalia Moguls 175
•Simple Engine for the P. S. & ^f 151



R"t!£l%::EiKiiMeflK
Copyright by Angus Sinclair Co.- 1907

A Practical Journal of Railway Motive Power and Rolling Stock

Vol. XX.

Suspension Bridges.

TIic suspuMsioii priiu'iiile, .is applii-d

ti) l)ridgcs, liki." .'I f^i\;tl ni.in_\- ntlur

things with « hiili \vc ;in,- lolcralily

familiar, is not new, but when it takes

tlic form of a railway bridge and a car-

riage road bridge in the same structure,

136 Liberty Street, New York, May, 1907 No. 5

bridge builders, John A. Roebling's smaller ropes, and covered with bam-
.Sons Company, of Trentim. X. J., tn l)oo. One of these bridges had a span
ulmni we are indebted for tlie pliDtDf^ra- of 22$ ft., and was sufficiently strong

\iire from which our engraving of the to permit loaded animals being driven

Niagara bridge was made. over it.

Suspension bridges, as we have said. The suspension bridge shown in our
.ire not new, and several curious ex- frontispiece this month is the road

it is certainly entitled to be called a aniplcs of this form of road bridge bridirc 5i)annine the Men.ai -trait, •.v'lirh

KDAD SUSPKKSlU.N I'.KIlM.h ii\KK IHb. .\U-.\.\I .-^TK.NTT IN \V.\LES.

bold and ilaring piece of engineering.

Such a Isridge was opened for traffic

over the Niagara River in 1855. It

united the village, generally called in

those days Suspension Bridge, N. Y.,

with the town of Clifton, in Upper
Canada. The engineer, whose name is

inseparably associated with this great

work, was John A. Roebling. the

founder of the well-known firm of

were once in existence on the ancient

public highways of Peru. A bridge of

this kind on one of the mountain roads

in that country was made from ma-
terials which the workman's hand found

ready for use on the ground. The
cables were of twisted osiers, passed

over wooden supports, and reaching

from bank to bank. These primitive

cables were bound together with

is the narrow body of water separating

the island of Anglesea from Wales.

The roadway is 100 ft. above water

level at high tide, and is 560 ft. between

towers. The bridge floor is about 30 ft.

wide. The "cables," from which the

bridge structure hangs, are composed
of a series of short links, which in

reality make three sets of chains, all

of which hang from two lofty towers.
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The shore ends of the cliaiiis are se-

curely anchored in the ground, and al-

though there is a heavj- pull along the

chains, due to their own weight and

that of the bridge, the stresses are so

arranged as to act vertically on the

towers. The expansion and contraction

of the chains is compensated for on

towers by means of movable bearings,

lar way. and lia\ing got the parabola, wo
can derive the catenary from it very

casilj'. The flame of the headlight

burns in the focus of the reflector, and
if it was possible to cut the reflector

down the centre, sawing through the

glass and the wick, we would have a

l)arabola very clearly defined. Now,
suppose the reflector be hold upright

Or.U-TIMI-; .-^r.-^PE.VSION BRIDGK at Nr.XGAR.X.

which carry the load and prevent any

tendency to tilt the supports.

The curve which a cable or chain

makes when hanging freely between
two supports is called a catenary curve

and the derivation of this word is

readily understood from a glance at

the graceful sweep and form of the

linked bars in the Menai bridge, or that

of the road bridge at Conway Castle.

Tlie word comes from the Latin catena,

a chain, and this is the curve which a

rope or cable or chain of uniform weight

per unit of length assumes when sus-

pended between two points of support

and acted upon by gravity. This is the

s:;me kind of curve which is made by a

telegraph wire hanging between poles

by the side of a railway track, though

the sag of the wire is necessarily not

great.

The catenary is an interesting curve

from a mathematician's t>oint of view,

and he would probably speak of it

as one of the roulettes of the conic sec-

tions. This expression refers to the

method by which the curve can be con-

structed, without hanging a rope or

chain between two supporting towers,

and letting it settle itself under the in-

fluence of gravity.

A glance at a locomotive headlight

reflector may help to make this clear.

The reflector, when cut along its axis,

is found to be a parabola. This curve

is a conic section, because it is always

formed when a cone is cut in a particu-

and rolled along the cut edgo on a

shop bench, the flame would trace out

a catenary curve, and the relation be-

tween these two curves would thus be-

come apparent. This is only one of the

many curious relationships which the

science of mathematics has been able

long between the centres of the towers.

The bridge was carried by four cables,

each ID ins. in diameter, and the solid

wire section of each of these cables was
60.4 sq. ins. Each cable was made up

of seven strands, each strand containing

3J0 wires, of the finest quality of iron,

No. 9 gauge. There were thus 3,640

wires in each cable, and the ultimate

strength of the four cables was 12,000

tons. The permanent weight supported

hy the cables was about 1,000 tons.

In connection with the manufacture

i>f these cables, a foot-note appended
l)y the editor of Mr. Roebling's

memoir on the bridge, published by

John Weal, London, 1856, says: "It is

an important fact that iron of a suitable

quality for wire is increased in strength

or tensile power nearly threefold by
being drawn into wire. Thus, a rod

of iron capable of sustaining, say, 30

cwts., when drawn into wire of only

one-third its sectional area, or, what is

the same thing, into three times the

length of the rod, will still sustain

30 cwts."

The deflection of the cables, or, as

we would say, the sag of the upper

cables, at medium temperature, was 54

ft., and that of the lower cables was

64 ft. The effect of heat and cold

upon the cables caused their contrac-

tion and extension, and the calculated

difiference in level of the bridge floor

corresponding to a change of 100 de-

grees in temperature was 2 ft. 3 ins. in

the centre, and this was found to agree

closely with tlie results of actual

observation.

I

METHOD OF ANCHOKING NIAG
(From Metr.oir of Niagara Falls Bridge,

to bring to light in the study of various

curves. A catenary has a lower centre

of gravity than any other curve hanging

from the same points of support.

The railway suspension bridge over

the Niagara gorge was, as we have

said, opened for traffic in 1855. It has

since been replaced by the steel arch,

which we illustrated in our article on

arched structures in the December,
1906, issue of R.\iLWAY ,\nd Locomo-

tive Engineering. The suspension

bridge was used until 1897, a period of

forty-two years. It was 821 ft. 4 ins.

ARA SUSPENSION BRIDGE CABLES,

published by John Weale, London, 1856.)

The bridge structure itself was in

the form of a hollow box, 24 ft. wide

by 20 ft. deep, made with solid girders

5 ft. deep, trussed so as to effectively

resist the action of any gale. In addi

tion, there were 56 wire-rope stays

intended to resist wind pressure. They
were attached to the lower floor, and

were securely anchored to the solid

rock of the cliffs. Each of these ropes

had an ultimate strength of 30 tons, or

altogether 1,680 tons. This bridge, with

its cables passing over the tops of the

towers, which were 60 ft. 6 ins. high
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and held to the cables by 624 suspend- section of 3 x 7 ft., and was enlarged

ers, was used not only for railway at the bottom so as to make a chamber

trains, which moved along the top

chord, at a height of 245 ft. above the

:i/i«;W;>,

8 ft. square. Into each of these cham-

bers a large anchor plate was laid.

Each plate was of very strong, cold-

blast, charcoal iron, made at the

foundry of Oliver T. Macklem, of Chip-

pewa. The plate was 6 ft. 6 ins. square,

-'Mi ins. thick and had eight heavy

ribs on the lower side. The anchor

chains were composed of nine links, all

of which were 7 ft. long, except the top

one, which measured 10 ft. The lower

link was composed of seven bars and

was secured to the cast-iron anchor

plate by a pin s'A ins. in diameter,

ground to its seat. The next link was

composed of six bars and two half-bars

on the outside. The aggregate sec-

tion of each was 69 sq. ins. After se-

curing a plate, and its chain in posi-

tion, the whole shaft was filled with

sary to enclose the whole length of

the chains in masonry. The tempera-

ture of the iron was thus kept com-

paratively uniform. The ends of the

chains where they connected with the

cables were also enclosed in masonry
thoroughly grouted. The ultimate

strength of the four chains was equal

to 11,904 tons.

This notable bridge united the New
York Central Railroad with what was
then the Great Western Railway of

Canada. This latter road has since be-

come part of the Grand Trunk System,

and the traveler to-day is carried over

the magnificent steel arch, which now
stands where once hung probably the

most widely known international high--

way in the world.

If you wish to be miserable think

about yourself, about what you want.

CROSS SECTION OI' XI.\G.\R.\ BRIDGK.
( I'l-nni Memoir published by John Wealr.)

river, but its lower chord formed an

ordinary roadway for vehicles, cattle,

pedestrians, etc.

The injurious effects produced by the

trotting of horses and cattle, or the

marching of men, is thus spoken of by

Mr. Roebling in the memoir already re-

ferred to. He says; "This is a subject

which, next to the effect of high winds,

is most important to be considered The
Niagara bridge is a great thoroughfare

for all kinds of stock. Droves of cat-

tle are, according to regulations, to be

divided off in troups of twenty, no

more than three such bodies, or sixty

in all, to be allowed on the bridge at

one time. Each troop is to be led by

one person, who is to check their prog-

ress in case they should start off on a

trot. * * * I will state here, that in

my opinion a heavy train, running at a

speed of twenty miles an hour, does less

injury to the structure than is caused

by twenty heavy cattle under a full

trot. Public processions, marching to

the sound of music, or bodies of

soldiers keeping regular step will pro-

duce a still more injurious effect. No
bridge, constructed without regard to

stability, will long resist such tests.

The best built suspension bridge, as

w-ell as all kinds of wooden or iron

structures, not excepting tubular

bridges, will suffer from this cause.

The Covington suspension bridge, op-

posite Cincinnati, with a single span

of 550 ft., erected last year 11854"). and

since rebuilt, fell down under twenty

cattle trotting over."

The anchorage of the cables of this

bridge was formed by the sinking of

eight shafts into the solid limestone

rock, which forms the uppermost laj'er

of the cliffs. Each shaft had a cross-

SCSPEXSUiN BRIDGE .\T COXWAY C.\STLE. W.VLES. SHOWIXG EYE B.\R

SfSPEXSIOX CHAIXS.

(Stereograph. Copyright Underwood & Underwood. X. Y.)

masonry laid in cement mortar, and what you like, what respect people

copiously grouted. Mr. Roebling tells ought to pay you. In this way you

us that the great and very sudden can spoil everything, make misery out

changes of temperature which are ex- of everything, and be as wretched at

pericnced about Niagara made it neces- you choose.

—

Charles Kingslcy.



194 RAILWAY AND LOCOMOTIVE ENGINEERING May. 1907.

Billy's Thermometer.

The walls of the railroad repair shops

were disfigured with brewery calendars

extolling the virtues of buck beer, and

Billy's ;hermometer relieved the degrad-

ing tedium of the tawdry posters that

affronted the gazer's eye and gave a kind

of scientific relief to the sodden sur-

roundings.

When the midday whistle blew a wild

stampede was made for Clark's parlors,

and thin soup, hot as molten lead, and

"schooners" of beer, big as Etruscan vases

and cold as ice, were dished out to the

hungry and thirsty mechanics. To man-

kind generally wine is a mocker, but ni

Billy's case Clark's best beer had the

pounds, and his philosophical mind was
running on pure science. Would we
care to see a demonstration? Certainly.

Billy procured a piece of scrap iron and

heated it in the firebox of a locomotive

and laid it in one of the brazen bars that

encircled the ball of the thermometer like

the demarcation lines of the zones that

mark a miniature terrestrial globe. The

day was excessively hot and the great city

was like a vast furnace. The mercurial

column was already up in the nineties,

but when Billy placed the piece of hot

iron in the region of the torrid zone the

mercury climbed to insufferable heights.

We ensconced ourselves in the engine

cab and kept quiet and waited results. A

WILLIAMSBURG SUSPENSION BRIDGE, NEW YORK.

effect of bringing out the intellectual side

of his character. Under its influence his

tongue became finely eloquent and

strangely mercurial, and whether it was

cool beer, or hot soup, or tobacco smoke,

or pig's feet, or stuffed cheese, their

united forces never made Billy too full

for utterance. On the contrary, Billy be-

came a fountain of gratuitous garrulous-

ness. 'Ilie burning questions of the hour

passed in rapid review and became trans-

figured in Billy's mind like pieces of col-

ored glass in a kaleidoscope. Sometimes
his eloquent harangues were accompanied

with demonstrations. He vnas great on

phrenology. He took the sizes of men's

heads, and occasionally lit the lamp of

hope in the black brow of wasted energy.

Billy had a medicine chest and micro-

scopes and Jamaica ginger and court plas-

ter. His thermometer was securely nailed

to the wall, and in hot weather it became

a center of interest outrivaling the black-

board where official notices were posted

and where shop rules were placarded that

nobody ever read.

Billy had just returned from his mid-

day rffreslinient full of Clark's com-

big blacksmith's helper came along. His

face was as red as a boiled lobster and great

spherical liquid globules shone on his dark

brow like beads of amber. He looked at

Billy's thermometer and his jaw fell. He
ran into the blacksmith's shop and returned

with two companions. The tlirce wise

men laid their heads together, and one

of them, finding speech, exclaimed:

"Hully gee!" He was a poor man, with

a big wife and small family, and he could

ill afford to lose any time ; but the limit

of physical endurance had been reached,

and he was going home, and home he

went. Others clustered around, and the

panic spread from shop to shop and

ran from gallery to gallery. Billy's

thermometer w'as correct. Everybody

knew that. It was not an erratic instru-

ment that ran up to high altitudes and then

left itself sticking in detached segregations

of mercurial molecules when a chill came.

It was something to swear by. Another

and another sweltering mechanic laid off

his overalls and went home by way of

Clark's parlors. Presently there was an

uproar in the tinsmith's shop. It was

always hot there. It was near the roof.

and what with the blazing furnaces inside

and the blazing sun outside, Billy's ther-

mometer V ould have shown to better ad-

vantage up there ; but the reports had

reached the distant gallery, and an asth-

matic coppersmith, afllicted with what he

called stomach trouble, wliich was nothing

more nor less than clironic alcoholic gas-

tritis, superinduced by thirty years' visi-

tations to Clark's parlors, had suddenly

been overcome by the reports circulated

in regard to the manifestations of Billy's

thermometer.

Two strong men brought the aged suf-

ferer downstairs. He tottered feebly to-

wards the superheated instrument and

sank into a state of coma. The alarm be-

came general. A sympathetic enthusiast

rang up the nearest hospital. In an in-

credibly short space of time an ambu-
lance came clanging into the shop yard

and a young doctor fresh from Bellevue

was in our midst. He felt the trembling

pulse of the collapsed coppersmith and

called for ice. It came in barrowfuls.

Where was Billy and his medicine chest?

Billy had the finer sense that stands back

in the presence of his superiors. The
young physician was doing the doctoring,

and Billy looked gravely on. Billy was

not altogether idle. When the clamor

was a; its height, and the panic-stricken

crowd clustered around the wan-faced

coppersmith, Billy slipped pieces of ice

into the antarctic circles that guarded the

polar extremities of the mercurial bulb,

and the column shrank like a big schooner

of beer in Clark's parlors when a thirsty

blacksmith has a long pull at it.

When the coppersmith was carried away
in the ambulance with the young doctor

a comical dog of a brass finisher looked

at the thermometer and declared loudly

that he was going liome to take in his

geraniums, in case they would become
frostbitten. A perceptible chill ran over

the crowd, and we expected to hear the

teeth of some of them rattling like dice

on the deal tables in Clark's parlors on

a pay night. They looked at Billy's ther-

mometer and they looked at each other.

The marks of fire or frost had been care-

fully removed by the clever hand of Billy,

but the mercurial column lingered long

enough in the wintry regions to cool off

the crowd.

A fine sense of humor is not given to

every one, and this high faculty is espe-

cially far removed from a shop superin-

tendent. He had met a scattered delega-

tion hastening to Clark's parlors. He
looked at his watch, and it was twenty

minutes past one and the men idling. His

remarks are unprintable. He approached

Billy's thermometer just as the marvelous

change of climate showed its effects on

the bewildered beholders. He ordered

the immediate destruction of the instru-

ment. His word was law. A blow from

a sledgehammer wielded by a friend of

the overheated coppersmith and delivered
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ill tin;- region of eternal winter broke up

Billy's thermometer, and the bliss of igno-

rance fell upon the mystified mechanics

liU'o a liiMiodiclinn.

Ten-Wheeler for Peru.

The Rogers Works of the American

Locnniotivc Company have recently com-

pleted an order of ten engines for the

Southern and Central Railways of Peru.

The locomotives, which are of the 10-

v.'heel type, arc intended for passenger

service, and, as will be seen from our il-

lustration, are of American design

throughout. Those for the Central Rail-

way of Peru, one of which is here shown,

will operate on 3 and 4 per cent grades,

this road ascending to an altitude of

15,600 ft. above the sea level at the high-

est point on the line.

In working order the engines have a

total weight of 141,000 lbs., of which

104,000 lbs. is carried on the driving-

wheels. The cylinders are 19 ins. in

diameter by 26 ins. stroke, and are

equipped with Richardson balanced slide

inmiber, j ins. outside diameter and 12 ft.

ins. long. The total heating surface

is 1,952 srj. ft., of wdiich the tubes con-

tribute 1,804 sq. ft. and the firebox the

remainder. The firebox, which is

equipped with oil-burning apparatus, is

louYs ins. long and 41 J4 'is. wide. In

the design of the boiler the top and side

sheets are sloped toward the rear, parallel

with the crown and sides of the firebox.

The object of this arrangement is that

the staybolts are at right angles to both

the inside and outside sheets and a fuller

thread is secured in the outside sheet.

The engine is an oil burner and is

equipped with the Von Roden-Ingleo, 3-in.

oil burner. The grate is, of course, not

used as in the burning of coal, and its

area, wdiich is 29J4 sq. ft., is not of much
importance as far as the fuel oil is con-

ccincd, though the rocking grate has been

provided so that coal may be burned if

necessary.

The tender is of the ordinary U-shaped

type and carries 2,000 gallons of oil, or 8

tons of coal it th.it kind of fuel is used.

= 229

Volume of cylinders =8.52 cubic feet.

Total hcntinR surface
^

Volume of cylinders

Grate area

Volume of cylinders

Wheel Base—Driving, 13 ft., 23 ft. 2 ins.; to
euffine and tender, 47 ft. 5 ins.; weight
workinR order, 141^000 Ihs. ; on drivers, 104,-
000 lbs.; weiKht in working order, engine
and tender, 232.000 lbs.

.\xlc9—DrivJHK journals, 8J^xii ins.; engine

; total,

truck journals, diameter. $14 ins.; length,
als,

ngth, 8 ins.

Fire Box—Type, narrow; length, io2j^ ins.;

12 ins.; tender truck journals, diameter, 4^
ins.; length, 8 ins.

width, 41 J4 ins.; thickness of crown, W in.;

tube, H in.; sides, ^ in.; back. H in.;

water space, front, 4 ins.; sides, 3^4 ins.;

back, s'/t ins.

frown Staying— Kadial.
Tubes— Length, 12 ft. y ins.; iron.
IJrake^— Reservoir, ij^, ^xi44 ins.

Industrial Peace.

Some time ago Congress passed an

act establishing the foundation for the

promotion of industrial peace. This

was done at the suggestion of President

Roosevelt, who provided a fund for this

purpose out of the money he received

as the recipient of the Nobel Peace

F'rize. Four more trustees have just

been added to those already appointed.

A. Pautrat, Master Mechanic. TEN-WHEELER 1-OR CENTR.\L R.MLW.W OF PERU. American Loco. Co.. Builders.

Vf'lvcs actuated by the Walschaerts valve

gear. With driving-wheels 58 ins. in

diameter and with a boiler pressure of

200 lbs . the engines have a maximum
tractive power of 27,500 lbs. The frames

x-ire of wrought iron with double front

rails. The driving wheels are equally

spaced and all are flanged. The cross-

head is of the alligator type and both

guide bars are undercut along the edge so

that crosshead and bar are flush on the

side, The lodgment of dirt and grit is thus

avoided along the edge of the top bars.

As the Walschaerts valve gear is used

the lead is constant, being .•;-i6 of an inch,

the steam lap is i in. and the exhaust

edges of the valve are line and line with

the ports. The valve travel is 5^ ins.

The boiler is one of the wagon-top
t> pe with an outside diameter at the front

end of 63-16 ins. The tubes are 272 in

'file water capacity of the tank is 4,000

gallons. The tender frames is made of

16 in. steel channels. The trucks are of

the arch-bar type, with 33-in. wheels.

Because of the steep grades on which

tiiese engines will operate, they are

e(|uipped with two gJ'S-in. Westinghouse

air pumps, and with the Le Chatelier

water brakes.

Sotne of the principal ratios of the de-

sign and general dimensions are as fol-

lows :

Weight on Drivers _ « *

Tractive Power

Weight on Drivers
^ ; r-; =0.74
1 otal weight

Weight on Drivers

Total heating surface

Total weight

Total heating surface '

Total heating surface ,.

tirate area

The first members were the Chief Jus-

tice of the United States, the Secretary

of ConiiTierce and Labor, and the Secre-

tary of .Agriculture.

The newly appointed trustees are

John Mitchell, president of the United

iline Workers of America; Marvin
Hughitt, president of the Chicago and

Xorthwestern Railway: Seth Low. 61

New York, and T. G. Bush, of Birming-

ham. Ala. The first of these represents

industrial labor in the broad sense of

the word and is an able man. The rail-

road president, who is one of the broad-

est-minded men in his class, is the rep-

resentative of capital. The other two
are public-spirited citizens of the high-

est reputation, who on this board rep-

resent the general public. The Presi-

dent is to be congratulated on his se-

lection of representatives.
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Patent Office Department

HAND-CAK.

Mr. J. H. Taylor, Normandy, Tenn., has

patented an improved hand-car, No. 847,-

030. It embraces a combination with the

driven axle and its pinion, of the drive-

gear and its axle, a pivotally supported

NEW DESIGN FOR H.VNDCAR.

bearing for the axle of the drive-gear,

and a lever pivotally connected with the

said bearing to move it on its pivot and

disconnect or connect the driving gear

from the pinion.

WASHING BOILERS.

Mr. W. White, Chicago, 111., has pat-

ented several improvements in the sys-

tem of washing and filling locomotive

boilers. One of Mr. White's latest inven-

tions, patent No. 847,387, comprises means

for separating the steam and water taken

from the boiler, means for heating other

water by the steam, means for automatic-

ally regulating the amount of water so

heated, means for storing such heated

water with the boiler water, means for

regulating the temperature of the water

so stored, means for distributing this

water for washing and filling boilers, and

also means for regulating the temperature

of the distributed water.

' TANK-CAK.

A tank-car has been patented by Mr. T.

R. Brown, New York. No. 846,646. The

buffing and pulling stresses are transmit-

ted. The tank sheets forming the top and

side walls of the tank are secured to the

bottom plate, the whole forming a sub-

stantial and durable structure.

VALVE-SETTING MACHINE.

An apparatus for use in turning the

driving wheels of locomotives in the proc-

ess of valve setting has been patented by

Messrs. J. J. Conolly and J. Heron, Mar-

quette, Mich. No. 848,011. As shown in

the accompanying illustration, the mechan-

ism embraces a plurality of load-sustain-

ing rollers, a fluid pressure cylinder con-

nected with the rollers to operate the

rollers, and means for controlling the

exhaust from the cylinder to control the

operation of the machine. There is a

BALANCING LOCOMOTIVE ENGINE.

An ingenious method of balancing loco-

motive engines has been patented by Mr.

H. F. Shaw, Boston, Mass. No. 848,572.

The locomotive is furnished with a coun-

ter crank-shaft having four cranks ar-

ranged in pairs, one pair at each side of

the center of the engine, the cranks of

IMPROVED TANK CAR.

car is furnished with a tank sheet or plate

having a longitudinally-disposed trough-

like depression, and longitudinally-dis-

posed reinforcing-flanges adding stiffness

to the structure. The bottom sheet or

plate forms a medium through which

M.ACIIIXE FOE VALVE SETTING.

ratchet rigidly secured to the shaft, and

means for reversing the direction of ro-

tation of the rollers.

DRAFT-REGUL.ATOR.

A draft-regulator for steam-boilers has

been patented by Mr. A. J. Snow, From-

berg.. Mont. No. 847,209. The device

comprises a combination with an exhaust-

pipe, an extension pipe movable into and

out of alignment therewith, a latch pivot-

ally mounted on the fire-box door with

intermediate means whereby the extension

pipe is moved into alignment with the e.x-

haust pipe, and means for holding the

latch in an elevated position while the

fire-box door is open. The effect of the

combination of mechanical devices is not

only to regulate the draft, but it also has

the double faculty of regulating the back

draft when the furnace door is opened.

METHOD OF COUNTERBALANCING.

each pair being set in opposition to each

other, one of each pair being connected to

the center of a parallel rod and also to

the main rod of a high-pressure steam-

cylinder, while the other crank of the pair

is connected to the main rod of the low-

pressure steam-cylinder.

VALVE FOR ENGINES.

A steam-actuated valve for engines has

been patented by Mr. D. C. Springer,

Connellsville, Pa. No. 847,028. The de-

vice embraces a cylinder having inlet and

exhaust ports with a piston working

therein, a steam chest secured to the cyHn-

der, a frame fitted within the steam chest,

ports in the frame and ports in the walls

of the steam chest, a plate fitted on top

of the frame and having a central open-

ing. The valve is fitted within the frame

to reciprocate beneath the plate, and hav-

ing inlet and exhaust ports, a second

steam chest is secured to the first-men-

tioned steam chest, and ports for estab-

lishing communication between them, a

MAIN VALVE FOR ENGINES.

balanced valve in the second steam chest,

a stem connected to the valve and connec-

tions between the stem and the piston rod

whereby the valve is actuated. It will be

understood that the motion of the valve

is fixed, the amount of travel being in a

ratio to the attachments of the cross-head

lever.
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riSTON ROD PACKINC.

A piston rod packing has been pat-

ented by Mr. H. W. Lee, St. Louis,

Mo. No. 844,525. The device com-
prises a series of overlapping conical

PISTON KOD PACKING.

packing rings arranged on the interior

of a stufKng bo.\, each of which pack-

ing rings comprises a series of segmen-
tal sections, each provided with a

curved periphery and an incHned front

face, as shown in the illustration. The
outer ring is broadened to meet the

iiirfacc of the piston gland.

SUPERHEATER.

Mr. F. A, Haughton, Schenectady,

N. Y., has patented a steam generator

and superheater, No. 847,407. The
mechanism consists of a tubular boiler

provided with a cylindrical chamber ex-

tending inward from one end of the

boiler, the inner end of the chamber termi-

nating in a tube head, the chamber being

connected with the fire box by fire tubes

extending from the fire box to the head

of the chamber in combination with a

superheater consisting of another chamber

located within the aforesaid chamber and

provided with fire tubes, which register

with the fire tubes of the boiler, which

enter the chamber.

Creosote Analysis.

The United States Department of

Agriculture has recently issued trade

bulletin No. 13 on the subject of the

methods of creosote analysis, with ref-

erence to the preservation of wood
treated with creosote. Among other

things, it is stated that coal-tar creosote

is generally regarded as the most effi-

cient of the wood preservatives. This

product is very variable in composition,

owing to differences in the coals used

and in the methods employed in tlieir

distillation. Creosotes of different com-
positions are believed to have different

values as wood preservatives, and nn

analysis of the oil used is, therefore,

important.

The most important part of creosote

analysis is the fractional distillation,

since by this operation an approximate
determination is made of the relative

proportions of the most important sub-

stances in tar oil. Laboratory experi-

ments carried on by llie I'urrest Service

have shown that the difference in the

u'cighls of the fractions obtained when
using different sorts of distilling ves-

sels arc not large, but that the compo
sition of the fractions indicate a little

better separation by the llask than by

the retort. As regards the influence of

the rate of distillation, variations oi

from one to three drops per second

ha\e but slight influence on the weights

of the fr.ictions, though the slower rate

is more satisfactory.

It is commonly believed that the rel-

ative amounts of light oil, naphthalene

and anthracene oil are the most im-

portant factors determining the value

of creosote for wood preservation. A
number of creosotes were very care-

fully fractioned and determinations

made of ilie amounts of naphthalene

and solid anthracene oil distilling be-

The secretary, Mr. G. P. Conard, in-

forms us that upon the urgent request of

.1 con'^idcrable number of members of

the Association of Transportation and

Car Accounting officers, the Executive

Committee have favorably considered the

question of changing the date of the an-

nual meeting so that this assembly will

lit held in St. Paul, Minn., Tuc-day and

Wednesday, June 25 and 26.

M. M and M. C. B. Conventions.

The annual convention of the Amer-
ican Railway Master Mechanics' Associa-

tion will be held in Atlantic City, June

12, 1.3 and 14, 1907, and the annual con-

vention of the Master Car Builders' .\s-

sociation will be held in the same place

June 17, 18 and 19, 1907. The meetings

will be held in the sun parlor of the Steel

Pier. The offices of the railway supply

men will also be upon the Steel Pier and

the exhibits, except those of engines and

cars, will be upon the Steel Pier. 1 hese

conventions promise to be well attended

and they form a pleasant break in the

lives of many railroad and supply m<ii.

lJ)H)MI)ri\ I-; Sri'ERllE.\TER.

tween various temperatures. The aver-

age of the results shows that at least

twenty-five per cent, of naphthalene

was present in the distillate between
205° and 250° C, and that over twenty-

five per cent, of anthracene oil solids

are present in the distillate above 300° C.

The desirability of getting the criti-

South African 4-6-4.

Some time ago we received a photo-

graph of a 4-6-4 tank engine from a

friend of ours, Mr. Philip Hyde, in

South Africa, who was until recently

locomotive superintendent for the Cen-

tral South African Railways.

The engine reproduced here is one

of these engines and has cylinders 18

by 26 in., with 54-in. driving wheels

The boiler pressure is 200 lbs. per sj.

in. and the tractive eflfort is 24,960 lbs.

The weight of the whole machine in

i - m
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Steel Underframes for Wooden Cars.

The general use of steel cars and tlie

weight of trains hauled has made it al-

most imperative that all cars in service be

of somewhat similar construction. The

handling of light cars between those of

greater weight and capacity has frequent-

ly resulted in damage to the weaker cars,

and this damage almost invariably ap-

pears in the draw gear or draw limbers.

With a view of supplying a stronger

underframe construction for wooden

e(|uipment and with the idea of eliminat-

ing to as far as possible the weaker

cars, the Ralston Steel Car Company, of

Columbus, Ohio, have designed a steel

underframe for replacing the center sills

of wooden underframe cars that has given

running repairs and only to a limited

number of the first three hundred ears

equipped with this underframe. At pres-

ent the company are turning out twenty

frames per day and preparations are now
being made to double the output of the

shop and it is expected by June a capacity

of from forty to fifty frames per day will

be reached.

These underframes are applied to a lim-

ited number of cars at the Ralston Steel

Car Company's works, but the majority

of the output is supplied direct to rail-

roads for application in their own shops

at the time heavy repairs are made to any

of the equipment for which the under-

frame is designed, or to builders of

wooden cars, the underframes being used

FIG. I. BOX GIRDER CENTRE SILLS, WITH BODY BOfaSTERS AND NEEDLE BE.^MS.

very satisfactory results, and during the

past year their shop has been and is now

pushed to full capacity to supply the de-

mand.

The underframe—as shown in our il-

lustration, Fig. I—consists of a box gir-

der composed of channels and cover

plates. The channels are notched and

bent at the end to receive the end sill,

and are slotted for the top needle-beam

plate. The needle-beams are composed

of a tension and compression plate mem-

ber with a malleable iron filler, and the

body bolsters are either of a construction

similar to the needle beams as in the

design for the Hocking Valley box cars.

or they are of a patented type and insert-

ed in the underframe built for the Kana-

wha and Michigan gondolas. Fig. 2.

Cars with this underframe construction

have been in service for eighteen months

and have given the utmost satisfaction,

no repairs whatever having been made

during this time other than very minor

10 replace the usual wooden construc-

tion.

Where Long, Fast Runs are Made.

The American joker abroad is always

pretending nervousness while traveling on

British railways for fear the train runs

(iff the side or end of the small island,

but nevertheless the railways on that tigln

little island lead the world for high speed

on long runs. The Cornish Riviera lim-

ited expresses, which daily run in each

direction between London and Plymouth,

225J4 miles, does so without an intermedi-

ate slop, in 4 hours lO minutes.

When it is remembered that the last

fifty-two miles o-f the run are over a

winding switchback road, where grades

of any steepness up to i in 40 abound,

some idea will be formed of the diffii-ult

task set for the locomotives.

The average speed of these trains be-

tween London and Exeter, 173^ miles, is

57.9 miles per hour, and the same tim-

ing is also made by two other down ex-

presses which daily run to this town

without an intermediate slop.

W'ater is picked up from track troughs

no less than three times by all these four

trains, and the down Riviera limited de-

EIG. CENTR.\L BOX GIRDER.

laches three independent slip coaches, one

after the other, during the journey.

Before the new direct line to the west

of England via Westbury was opened, the

runs made by these two world famous

trains were more astonishing still, as the

distance covered by them daily without

.•.t(<pping was 24SJ4 miles, twenty miles

more than at present, while the average

l)ooked speed for 152 miles was 60.6 miles

per hour, including a severe slack at Bath,

.ind a worse one through Bristol, 4 min-

utes being consumed by Ij^ miles of

curved road through the latter town.

However, these limited expresses keep

excellent time and have proved so remun-

erative that they have been continued

through the winter months, the time to

Plymouth having been cut to 4 hours 7

minutes with the down train, while the

up limited now calls at Exeter.

.An additional non-stop express has also

been put on from Exeter, bringing the

number of these 173M miles non-stop ex-

presses on this one English railway to

four, in addition to the down Riviera lim-

ited with its 22554 miles run.

Timkins was coming home from

his Easter holiday. Train crowded

Timkins takes his little girl on his

knee. Fashionable young lady comes

up to carriage window to see if there is

R.\1L.S S1JRE.\D ON A CuRVE.

room, upon which little Mabel ex-

claims: "Oh, papa, I'll stand and give

the lady my seat. Passengers giggle.

Timpkins blushes. Young lady does

ditto, and . rushes on.

—

Tit-Bits.
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General Correspondence

Frame Repairs.

Edit'.f

1 hand yon a plintograph sliovving a

scheme we have adopted for repairing

brol<eii loooniotive frames. Instead of

taking the frame down and welding on a

new front jaw to replace the broken part,

we have a nc« front section of frame

made of cast steel corresponding with the

part plainly indicated on photo. This is

substitnted in its entirety to replace the

old frame, which has been cut off at

point-: marked "X," the new being bolted,

and welded to the old friends, as indi-

cated by the collars, by the agency of

"thermit," the collars not being in any

way objectionable at this location and the

enlarged section affording additional

security.

We have applied these cast steel sec-

tions in this manner to a number of

frames and in every instance with entire

success. We not only find considerabU-

economy in the operation by avoidini;

costly forging, but gain in returning the

locomotive to service, for with the fin-

ished cast steel section on hand for re-

pairs it can be applied and the engine

returned to service in less than twenty-

four hours' time. We are extending this

method to rebuilding some engines where

reinforcing of frames has been found

necessary.

W. McIxTosii,

Supt. Motive Power,

Jersey City C. R. R. of N. T.

Duty of a Doctor.

Editor:

In Railway and Locomotive Engineer-

ing for February, page 68, you ask for

opinions on "Duty of a Doctor." The

question involved is simply one of pro-

fessional ethics as between physician and

patient.

This patient should be firmly impressed

with his moral responsibility and the

great danger to which he is exposing the

traveling public and be influenced to

change or resign his position. The phys-

ician has no moral right to divulge any-

thing told him professionally.

Your supposition that the patient is an

engineer only minimizes the condition as

he always has a fireman with him who
could apply the air if anything happened

to the engineer.

Dr. James .\. Cole.man.

Toledo, Ohio.

Boiler Explosions.

Editor:

In the .April number I have read your

'article, [•'allacy .About Boiler Explo-

sions.'' I am glad to see something of

lliis nature in opposition to the erroneous

statements and belief of many men, who
as you say ought to know better, even if

not familiar with the molecular con-

struction of metal and its states of de-

ivrioration. Yet with all due respect to

this class of men, there are others in posi-

tions of authority and responsibility who
do not know any more, while some that

do know more try to attach blame of a

boiler explosion on low water ; this in-

variably is so with nine cases out of ten.

misleading and confusing in a measure.

While I have always claimed explosions

were due to some part of the boiler being
too weak to withstand the pressure to

which it was subjected, occasionally we
hear of a new boiler bursting. This I

know of occurring recently. In this

particular case it was low water, too, the

crown sheet being '^ in. thick in some
parts where it should have been f^ in. I

still stuck to my statement, "some part of

boiler being too weak for pressure ;" yet

majority said it was caused by low water,

this being a new locomotive. What in

these kind of cases is it that causes boiler

to explode? I claim, as I have already

said, but majority say if there was a weak-

fll^^^JT
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Portable Crank Pin Machine.

Editor;

Inasmuch as the outside end of a loco-

motive crank pin, from which projects

the gudgeon screw, never becomes altered

in shape, it follows that if a machine of a

suitable character be attached to the

CRANK TIN MACHINE IN USE.

screw, and facing truly against the end

just referred to, the surface of the crank

pin, which through use has become al-

tered in form, can easily be restored to

its original shape and quarter.

The accompanying photograph shows

such a machine attached to the pin and

ready for operation. The manner in

which this machine performs the work is

as follows : After screwing the machine

firmly to the end of the crank pin by

means of the two handles, the latter are

removed and the siding sleeve is placed

on the barrel. Attached to this sleeve are

four lugs, containing the necessary tools

for roughing, finishing and filleting the

crank pin. The tools are of %-m. round

high-speed steel. The gear wheel and

casing are then slipped over the two

feather keys, when by means of an air

motor the sleeve is caused to revolve

around the crank pin.

The forward or feeding motion of the

sleeve is accomplished through mechan-

ism contained in a hand wheel, which

feeding is either automatic in character or

the result of hand labor, according as the

gearing is engaged or disengaged. It is

not necessary to stop the motor to per-

form this last action. Provision has been

made for any lost motion accruing from

ordinary wear and tear of the barrel and

sleeve, by adjustable rings, which are

screwed against taper split bushings on

each end.

The machine consists of four parts, no

one of which is too heavy to be handled

by even a boy. This crank pin turner can

be adjusted to any pin having a threaded

end by simply making a face plate to suit

the pin, and threading it to fit the exten-

sion. The largest locomotive crank pin

can be restored to its original shape in

three hours, a great saving of time being

thus effected as compared with the prac-

tice generally in vogue of removing or

filing the pin.

The machine can be used in anv round-

house without removing the wheels from

the engine, and is successfully operated

with 70 lbs. air pressure through a "Little

Giant" air motor. As a result of several

years' observation, it has been ascertained

that providing the main pins are main-

tained in a "true"' condition, those in the

front and rear wheels require little or no

attention. The number of rod breakages

will be materially lessened, and the

brasses will give a far greater mileage.

Several of these machines are in use by

the Grand Trunk Railway Company, hav-

ing displaced various other makes. The
device has been patented.

M. H. Westbrook.

G.T.R. Shops, Port Huron, Onl.

Safety Hanger for Equalizer.

Editor

:

The blue-print which I send you is of

the driving wheels of one side of an

eight-wheel locomotive and shows two

safety hangers attached to the main

frame, one at each end of the equalizer,

which are designed to catch the equalizer

S.\FETV I1.\N(1ER FOK K(.)t"AI,IZER.

and hold one spring in place in case of

accident to the other.

Several locomotives on the Clinton Line

which run from Kansas City to Humans-
ville. Mo., are equipped thus, and the

engineers are very enthusiastic in their

praise of the appliance. On several oc-

casions they have been able to continue

their runs without delay after a break-

down. I was very much interested in this

device, and perhaps other readers of

R.Mi.WAV AND Locomotive Engineering

may be interested. I therefore have sent

you the print to illustrate the device.

Chicago, III. D. H. G.

Early Steamboats and Dr. Lardner.

Editor

:

When a gentleman undertakes to give

what might be termed practical scientific

information to a meeting of students he

is in duty bound to be certain of his facts.

The railroad saying, "Be sure you are

right then go ahead," applies very urgent-

ly to the case of a person setting himself

up as a mentor to the unitiated.

This impression has come to me

tlirough reading, in the .April number of

Railway and Locomotive Engineering,

some remarks attributed to Mr. W. E.

Symons, who is made to say : "He spoke

of the well known case of Dr. Lardner,

a noted scientist and engineer, who had

in the early days .of the steamboat done

much to retard steamboat construction,

Knd practically delayed it for nearly a

score of years."

In one of the Cantor Lectures on

"Transmission of Energy," Professor Os-

borne Reynolds says : "Science teaches us

the results that will follow from a known
condition of things, but there is always

tlie unknown condition, the future effect

of which no science can predict. You
must have heard of the statement in 1837

that a steam voyage across the .A.tlantic

was a physical impossibility, which was

said to have been made by Dr. Lardner.

What Dr. Lardner really stated, accord-

i':g to his own showing, was that such a

voyage exceeded the then present limits

of steam power. In this he was within

the mark; so any one would be if he

were to say now that conversation be-

tween England and America exceeded

the limit of the power of the telephone."

When the real facts are presented it

uill be seen that Dr. Lardner was not a

conservative obstructionist, but a scientist

ready to discuss intelligently the facilities

and forces then at the command of the

V. orld.

In regard to Dr. Lardner's statement

having done much to retard steamboat

construction for twenty years there is

certainly a conflict of opinion. Two
steamers crossed the .\tlantic the year

after Dr. Lardner's famous comments

were made. These two voyages inaugu-

rated a transoceanic steam service that has

never been uninterrupted, but has grown

steadily in extent and importance. The
Cunard Steamboat Line was established

in 1840. The first steamer of that line,

the Britannia, sailed from Liverpool

for New York July 4 of that year and

PARTS OF THE CR.ANK PIN MACHINE.

Ibe vessels of the company have con-

tinued making regular trips ever since.

There does not seem to be any evidence

that the enterprise was dampened in the

smallest degree by Dr. Lardner's re-

marks.

It does not seem good to me that such

misrepresentation of facts as Mr. .Symons
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indulged in before young people who de-

sire knowledge and who are in the sprout-

ing stage should be allowed to pass. These

young people should not be told things

that later they will learn belong to the

realms of romance. Rk.\der.

Passiiii. A'. /.

Swiss Locomotives.
Editor

:

Some time before the purchase of the

Jura-Simplon by tlic Swiss confederation,

this company (the Chcmins de fer Fede-

raux) put two locomotives of the type

701-702 into express service on the differ-

ent lines of our network of railways,

and particularly on the Simplon line

(Geneve-Lausanne-Brigiie).

The locomotives were intended to meet

the following conditions. On the first

trial the speed obtained was 74I/2 miles

per hour without working the engines

hard. Fifty of these locomotives were

distributed among the districts, at Lau-

sanne, Bale, Zurich and St. Gall. These

engines are the handsomest and most

graceful locomotives on our continent.

They are of the de Glehn type, 4-cyIin-

der compounds. The two high-pressure

cylinders are outside and their pistons

drive on the third pair of coupled wheels.

The two low-pressure cylinders are inside

and the pistons drive on the first coupled

pair of driving wheels with a crank axle

made in one piece. These cylinders are

immediately below the smoke box. The
high pressure valve gear is the Hensinger

and the Joy gear is used for the low

pressure.

The cylinders are 14.15 and 22.4 ins. by

26-in. stroke. The driving wheels are 70

ins. in diameter. Bogie wheels 33 ins.

working order is 230,000 lbs. The tender

wheels arc 40}^ ins. in diameter. The
capacity of the tender is 4,500 U. S, gal-

lons of water and 11,000 lbs. of coal. The
tender wheel base is 183 ins., and the

total wheel base of engine and tender is

734 ins. The adhesive weight of the en-

gine, 101,000 lbs. The tractive effort of

the engine is 15,900 lbs.

The engines of the series 2,701-2,750

are intended to haul freight trains of

from 1,380,000 to 1,540,000 lbs. on a grade

has a large dome in which is placed the

throttle valve from which the operating

rod is carried to the cab along the outside

of the boiler.

The boiler has 242 tubes and a brick

arch is used in the fire-box. The high-

pressure cylinders are 14.6 by 23.6 ins.

The low-pressure cylinders are 23.6 by

25.3 ins. The driving wheels are 52'/5

ins. in diameter and the engine truck

wheels are 33^2 ins. The driving wheel

base is 128 ins. and the total wheel base

I)K GLEHN 4-6n SWISS P.ASSENGER COMPOUXT1.

of 10 per cent, and also heavy passenger

trains 440,000 lbs., running 15.6 miles per

hour up a grade of 26 per cent. These

locomotives are capable of traveling from

any of the stations on the line to Domo-
dossolla-Iselle, where the grade is 26 per

cent.

In order to obtain the greatest possible

adhesion the engine is carried on four

coupled axlC'; and one radial axle. This

axle is placet! in front in order to insure

is 295 ins. The fire-box heating surface

is 155 sq. ft., the total being 1,900 sq ft.

The grate surface is 26;^ sq. ft. The
steam pressure is 200 lbs. The light

weight of the machine is 132,000 lbs., and

in working order it weighs 146,000 lbs.

The tender weighs light 38,000 lbs. loaded

87,000 lbs., making a total of engine and

tender in working order of 233,000 lbs.

The tender wheels are 401/2 ins. in diam-

eter, with a wheel base of 183 ins. The
tank capacity is 4.500 U. S. gallons of

water and 11,000 lbs. of coal. The total

wheel base of engine and tender is 720

ins. The tractive effort of the engine is

20,200 lbs. Westinghouse automatic and

straight air brakes are used. These en-

gines burn only 35.2 lbs. of coal per mile

in hauling a train of full tonnage.

William Boxnett. M. E.

Zurich^ Switzerland.

-•So S\\ ISS I-REIGHT EXGl.NK.

The driving wheel base is 164 ins., and

the total wheel base is 330 ins. The heat-

ing surface is 1,800 sq. ft. in all. of which

the fire-.box has 167 sq. ft. The grate

surface 28 sq. ft. The steam pressure is

214 lbs. The light weight of the engine

is 129,000 lbs., and in working order it is

142,000 lbs. The tender light is 37,600

lbs., and in working order it amounts to

88,000 lbs. The engine and tender in

even curving. The two high-pressure

cylinders are inside and the pistons drive

on the second coupled axle. The low-

pressure cylinders are outside and the pis-

tons drive on the third coupled axle. The
high-pressure cylinders have piston valves

actuated by W'alschaert's gearing and the

low-pressure cylinders have ordinary slide

valves. The cranks on the same side are

placed at an angle of 180 degs. The boiler

Passing Stop Signals.

Editor:

I have read with much interest the

recent discussion in your publication

relative to engineers. I have no desire

to cast any unmerited disparagement

on the members of the profession, but

several occurrences of the past year

have furnished some little food for

thought.

There recently appeared in some pub-

lication, which came to my notice, a

statement in connection with the en-

forcement of rules relating to block

signals on a Western road, to the ef-

fect that several engineers, one of 36

years' standing, were discharged for
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persistently running past red block sig-

nals; another stated that, on another

road, some 12 or 15 trains, passenger

as well as freight, ran past a certain

signal set purposely at danger; only

one local freight stopping to investi-

gate. Several minor accidents have oc-

curred in New England within the past

year on protected sections of track, and

I have, persomlly. witnessed numerous

cases where engineers have run past

red blocks without any attempt to re-

duce the high speed at which they

were running.

I have wondered how many more ac-

cidents would have occurred if the other

necessary factors had been present; the

engineer who runs past the red signal

has done his part toward producing

the wreck. I have not the least doubt

but that some, perhaps many, cases are

with the knowledge of the officials,

but I have yet to be convinced that

there are a goodly portion which are

not "up to" the engineer.

Fred L. E.\stm.\n.

IVoUaston, Mass.

Slow Transportation in Old Days.

Editor;

Taking out locomotives just after tlie

close of the Civil War was subject to

many delays that are unheard of to-

day. I had one enjoyable (?") trip, as

follows:

A locomotive was to go from Provi-

dence, R. I., to Clayton, Del., in De-

cember. 1866. It was shipped on the

nineteenth via New Haven, Port Mor-

ris and by boat to Elizsbethport. arriv-

ing there the twenty-fourth, in the even-

ing. Was taken off the boat at 8 o'clock

.^. M. on the twenty-fifth, and taken to

Elizabeth at about 10 o'clock A. M.,

ready to be taken to Phillipsburg, N. J.

Left Elizabeth at 5 P- M. on stock

train, arriving at Phillipsburg at

10 P. M. At 9 A. M., the twenty-si.Kth.

it was taken to South Easton, where

it remained until 5 P. M., when it was

taken on fast freight to Allentown, Pa.,

getting there at 7 P. M., when it was

transferred to the East Penn Railroad,

ready to start for Reading, Pa. The

start was made at 5:30 A. M.. the

twenty-seventh, and reached there

(Reading) at 10 P. M. After being

turned over to the Philadelphia and

Reading it was put on through freight

for Belmont, leaving at 5-30, getting

to Belmont (now part of Philadelphia)

at 12:30 that night (or next morning).

At 10 A. M., the twenty-eighth, was

taken to Gray's Ferry to remain there

until 5 P. M., when the Philadelphia,

Wilmington and Baltimore Railroad

took it on to Wilmington. Del., arriv-

ing there at 8 P. M., where it remained

until morning, at 5:30, when the Dela-

ware Railroad started it for Clayton,

getting there at about 9 o'clock A. M.

There it was left for the Maryland and

Delaware Railroad Companj' to take

possession, as it was for that road, and

they got it to Greenburg, Md., at

4 P. M., where it was to be set up

and put to work.

This was the twenty-ninth of the

month, taking only eleven days and

nights to get from Providence, R. I.,

to Grcenboro, Md., which is about

three hundred and seventy miles. The
engine was set up on a sidetrack out

in an open field, the large smokestack

for wood burning, was put in place by

hand, there being no apparatus for

lifting it. After the engine was put

together it was fired up and moved
around on the thirty-first of December,

and at 8 o'clock it started from Green-

boro with an excursion train from

Clayton, Del., and returned in the after-

noon. The water to fill the tank was

"BSB

M. M.'S STAFl" Al SHERID.W.

taken from the ditch beside the road

with a steam siphon. Hostler.

Neiv York, N. Y.

The M. M. and His Entourage.

Editor:

I am sending you a picture for pulili-

cation in one of your numbers. It is a

picture of the office force in the Master

Mechanic's office at Sheridan, Wyoming,

on the Sheridan Division of the Chicago,

Burlington & Quincy, Lines West. The

gentleman with the skull cap shown in the

picture is your agent here. He is known

as "Baldy" on the road. He would be very

much pleased to have this appear in an

early issue of R.mlwav and Locomotive

Engineering.

I have received tlie ]\Iarch number

and am having great success in getting

names. In this picture of Master Me-

chanic's office staff, Mr. F. E. Kennedy,

the M. M.. may be seen on the left liand

side, standing witli his back against the

w-iU.

Sheridan, Wyoming. W. V. Newlin.

You may choose to play your part

well or badly, but you do not choose your

part. That choice is made for you by the

author of the play.

—

Eficictus.

British Notes and News.

Bv A. F. Sinclair.

THE CHANNEL TUNNEL.

In the session of Parliament which be-

gan last February there was brought un-

der discussion a bill for the construction

of a tunnel between England and France.

The proposal was that two tunnels 30

miles in length and 18 ft. diameter should

be constructed alongside one another,

leaving England in the vicinity of Dover

and emerging close to Calais. With

modern tunnelling apparatus there is noth-

ing impossible about the proposal from

an engineering point of view, but there

are political and other obstacles to be

surmounted. That the tunnel will come

ultimately appears beyond question, and

there are not wanting signs that the neces-

sity for it may impress the guardians of

commercial interests with sufficient force

before long to secure for the project some

chance of success.

I'.RITISH LOCOMOTIVE ENGINEERING.

Locomotive engineering in the United

Kingdom was in a fairly prosperous state

during the year 1906, but the success was

the result of certain fortuitous circum-

stances of which it would be unwise to

expect a repetition. The home demand

has shown no sign of great improve-

ment, the railway companies continuing

to build their own engines and plant gen-

erally. British railways give compara-

tively little assistance to British com-

panies engaged in locomotive building.

South America and India were the cus-

tomers whose requirements provided most

of the work to keep the men busy, the

home market coming third and a long

way behind the other, too. These three

markets must also be depended on to

provide most of the work in the imme-

diate future. There are, however, some

signs appearing that other countries which

at one time sent much work to British

locomotive engineers, such as South

Africa, Australia and Canada, may ere

long send some further orders in the same

direction.

STRUCTURAL TENDENCIES.

To say that the tendency of locomotives

was to grow in size would be merely to

state an obvious fact which is evident not

only in railway engines, but in almost

every form of machine engaged in pur-

poses of transportation. During the last

year, however, the increase has been so

great that although the number of en-

gines turned out is very likely no more

than in preceding years, there has been a

very distinct increase in work. To meet

the increased size of engine the British

makers have laid down enlarged plant, and

there is no engine now constructed which

the big firms could not cope with. Brit-

ish builders have held on tenaciously to

their faith in copper, but there is a possi-
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bility of their rer|uiring to aljjure it ere

long. With prices away up to €ria (say

$550) per ton it is very rineslionahle

whether the sale of engines into wliich

copper enters to any extent can be readily

effected. Brass also has been used rather

extensively about British-built locomotive

purposes, and although one of its con-

stituents, spelter, is about the only metal

not involved in the present boom, the en-

hanced value of copper is bound to affect

the price of brass to a prejudicial extent

so far as use in locomotive building is

concerned.

ACCIDENTS ON BRITISH RAILWAYS.

The year 1906 had a most unfortunate

record so far as railway accidents of

great gravity were concerned. Early in

the year an accident at Salisbury to a

special train connected with a trans-

Atlantic steamer resulted in the death of

a large number of American tourists.

Later on an express ran through Gran-

tham, where it should have stopped, left

the rails, and a number of deaths resulted.

Then just at the end of the year, when it

looked as if Scotland were to have a

clean record for 1906, at Arbroath, in the

midst of a severe snowstorm, a fast train

ran into the rear of a slow local, both

carrying passengers, and between twenty

and thirty people were killed.

Engine Failures.

The interesting subject of "Engine

Failures and Their Report" was taken

up by Mr. W. E. Dunham, yi. M. on

the C. & N. W. Raihvay. at a recent

meeting of the ^^'cstern Raihvay Club.

Among other things, he said shortage

of power at times may compel the use

of engines on the road which under

ordinary circumstances would be held

back for shop repairs. These engines

should not be expected to handle full

tonnage. On the other hand, no engine

should be allowed to start out unless

it can, as far as known by the round-

house foreman, make the trip if prop-

erly handled.

It is during a rush period that engine

failures increase, often in proportion

to the total miles run in a given period.

An engine failure, when charged, should

be tair and just. The fact that an en-

gine has died on the main line, or has

given up its train, is not in itself a

cause for recording an engine failure.

Very often a credit mark should be

given instead of a demerit. It some-
times happens that an engine has been
worked back and forth between out-

lying stations, and the dispatcher wants
it to make one more trip before sending

it in, as requested. In the endeavor to

help the dispatcher, the crew attempt
the task, and something happens. Is

that properly an engine failure, or is it

a man failure?

The failure report should be accurate

as to facts. These reports usually orig-

inate in the dispatcher's office, and are

made up at the last moment, when
every one is in a rush, and from notes

on the train sheets. As a consequence

any occurrence which has annoyed the

dispatcher is charged as an engine fail-

ure If there is half a chance. The re-

sult is that the officers of the road are

bothered with useless letters concern-

ing things which should have been in-

vestigated on the spot. This kind of

thing creates bitter feeling and enmity.

The failure report should be definite

as to details. It should say flues leak-

ing, or staybolts leaking, or mudring
leaking, ;is tlie case may be. It should

not be simply "not steaming" when
flues are stopped up, poor coal, green

has been kept on sidings other than by
defects of engine for an unreasonable

length of time, say fifteen hours or

rjiorc per hundred milts. Reasonable

delays in donning ashpan^ on the road.

Engines coming from outside points to

the shop for repairs. Broken draw
gear on engine or tender caused by air

set on train from burst hose or break-

ing in two. Delays to fast trains when
weather conditions are such that it is

impossible to make time with good
steaming engine. Passenger engines or

scheduled freights are delayed from other

causes, and an engine having a defect

makes up more time than she loses on
her own account. Passenger trains

which are less than five minutes late

at terminals or junction points. Sched-

ule freights when they arc less than

LINE CLEAR ON MOUEKN ULOCK-SIGXALLED ROAD.

firemen, or leaky steam pipe is the

real cause.

What constitutes an engine failure?

First, all delays waiting for an engine

at an initial terminal, except in cases

where an engine must be turned and

does not arrive in time to be cared for

and dispatched before leaving time.

Second, all delays on account of engines

breaking down, running hot, not steam-

ing well, or having to reduce tonnage

on account of defective engine making

a delay at a terminal, a meeting point,

a junction connection, or delaying other

traffic

-Among the things not considered en-

gine failures are engines that lose time

but make it up without delay to con-

nections or other traffic. Engines given

excess tonnage and stalls on a hill when
working all right. Engines with leaky

flues or poor steaming where engine

twenty minutes late at terminals or

junction points. Dead freight trains, if

the run is made in less hours than the

miles divided by ten. Engines held at

roundhouses for needed repairs and

called for by the operating department,

and they being informed that the en-

gine will not be ready before a stated

time. Engines out of coal or water

held between coal and water stations an

unreasonable time.

The proper kind of report not only

informs the mechanical department of

the failure and its cause, but shows up
poor design, weak parts, inferior ma-
terial, bad shop practices, careless hand-

ling, indifferent inspection, and poor

workmanship. In order to fully indi-

cate these defects, the foreman sends

to the master mechanic his personal e.x-

amination report and a marked sketch

of the defective part. After the mjister
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mechanic and assistant superintendent

of motive power are done with the re-

port it is sent to the mechanical engi-

neer, who checks the dimensions of

broken parts and makes use of the data

in designing new parts for old engines

or preparing plans for new ones. As a

further record, and for the purpose of

comparison, a monthly statement is pre-

pared in the office of the superintend-

ent of motive power and machinery,

which classifies and details the failures

and also shows totals for each division

of the raihvav.

ranged on a ulicel base of 8 ft. The

cylinders are 10 ins. bore and 14 ins.

stroke, placed outside and it will also be

seen that the Walschaert form of valve

gear is used. The boiler has a heating

surface of 571 square feet, of which tlic

are only two men in the crew, the driver

and the conductor. In such cases the

driver stays on the foot plate and attends

to the working of the engine, and the con-

ductor, who is duly certified to do so,

opens or closes the regulator when travel-

Rail Motor Engine.

The London & Southwestern R.iilway

have recently built some interesting en-

gines of the smaller type for what is

called the motor car traffic. This is prac-

tically the passenger traffic for which one

or two-car train? are used, one of the

cars being generally equipped with a

motor. The little engine shown in our

illustrations is one of a class which i-

the outcome of the growing use of single

cars for short journey work on railwa> ;

in which they perform a somewhat similar

service to that of street cars.

Sometimes when separate from the cars

such locomotives are not available for

any other purpose. This is not the case

with the small engine shown. This little

engine has been built by the London &
Southwestern Railway Co. to the designs

of M. D. Drummond, chief mechanical

engineer, to whom we are indebted for

photographs and other data.

In practice there is on each motor a

driver and a fireman. When the engine

is in front of the vehicles both men are

on the foot plate, but when the engine

is at the rear the driver is on the front

lAXK L( >( (i.M( II i\ I. iDK l^\n.\\•\^" mm-kik '||^\il-l(

ordinary tubes provide X79 sq. ft., tlio

firebox y;^ sq. ft. and a number of water

tubes in the firebox 119 sq. ft. The grate

area is gYz sq. ft., and the steam pressure

is 150 lbs. per sq. in. The engine measures

19 ft. 7 ins. over the buffers and the

total weight with 500 imperial gallons of

water and one ton of coal is about 24

tons.

ing car first. The lookout man, therefore,

is able to shut off and apply brakes. When
running engine first the driver attends to

these duties.

Water.

It is a singular circumstance that the

popular estimate of the purity of water

is very far from correct. Water from

KAIL MOTOR EXGIXE AXD SUUURCAN TK.MN. LONDON AND SOUTHWESTERN.

vehicle and controls the regulator on the

engine by mechanical means. The fireman

is then on the footplate attending to the

water in the boiler and the steaming of

the engine and the reversing. Communi-
cation from one end of the train to the

other is had by means of an electric bell.

The boiler is 48 ins. outside diameter.

The wheels are .1 ft. in diameter, ar-

The engine may be called a single

driver engine, as only one pair of wheels

is used for propulsion. The tractive ef-

fort is 3,889 lbs. In one of our illustra-

tions a pair of pulley wheels may be no-

ticed on a pair of brackets on top of the

cab. These are for the appliance for

opening and closing the throttle. On some

of the branches where traffic is light there

wells of considerable depth, on account

of its coolness, seems to take the popu-

lar taste. The environment and locality

of wells are so various that it would

be impossible to classify the impurities

that invariably accompany well water.

It is safe to state that there are more
impurities in this kind of water than

that of surface drainage or water flow-
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ing in rivers. It is usual, iu projecting

bratiches of new railways which pass

through districts where there may not

be a large supply of water, to dig wells

for the supply of locomotives. The

effect on the boilers is invariably per-

nicious. It may be stated broadly that

rain water is tlie best for boilers. The

comparlineul seating forty passengers

and a smoking compartment which will

comfortably hold si.vtecn. 'I'lure is a

baggage and express compartment in

the forward end, and the boiler and en-

gines are located in the front, imme-

diately over the driving truck.

The fuel is crude oil, carried in a

as they could guarantee delivery in 1908,

which they evidciilly considered fast work

for these times when every concern in

the business is full of orders.

Mogul for the Sun Ning Railroad.

Our illustration represents one of two

mogul locomotives recently built by the

i;.\l.l)\\ l.\ MOGUL FOR THE SUN NING R.MLKOAU IN CH1N.\.

slight scaling that occurs in the use of

such water is not necessarily detri-

mental, and can" be removed b}- an effi-

cient method of washing out.

River water has the disadvantage of

collecting impurities according to the

districts through which it may have

passed. Nearly all rivers contain much

steel tank under the car. The engines

arc sufficiently powerful not only to

propel the car itself, but a trailer can

be used when required. The car was

built under the supervision of Mr. H. H.

Vaughan, assistant to the vice-president

of the road. A number of similar cars

will be constructed at tlie Angus shops

____-
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Fondness for Old Material.

An expensive practice that has pre-

vailed in railroad repair shops ever

since such places went into operation

has been the efforts made to keep at

work worn-out rolling stock and tools

that have long passed their daj-s of use-

fulness. When times are hard worn-out
machinery is clung to. because it is felt

that the company cannot stand the ex-

pense of renewals: when business is

good, machinery rises in price, and that

is considered a proper excuse for mak-
ing as few purchases as possible.

This propensity, while wise in its

origin, is frequently carried beyond
prudent limits, and then it becomes a

source of waste. Having the capability

of perceiving the point when it no
longer pays to repair machinery is a

somewhat rare attribute, but there is no
form of ability that pays better to rail-

road companies or machine shop own-
ers. There is a class of machine men
who can never consent to send an in-

tact article to the scrap heap till years

of repose— in some places this

stuff becomes obstructive litter

—

demonstrating beyond peradventure
that it could never be used again.

Engine 190 gets a new set of

axle boxes, but two of the' old ones

are in pretty good condition, and they

are laid away carefully under a vise

bench to be handy for any other engine

of tile same class that may come in

with a broken box. A discarded eccen-

tric strap taken off 187, and not more
llian '4 in. out of round, is laid to re-

pose in the vicinity of the axle boxes,

and the adjacent space is filled with

discarded feed pipes; and infirm injec-

tors and their lutings, old stack cones,

nozzle tips, an odd rod strap, several

h.ilf-worn piston-rings, a cylinder head
witli a short crack in it, a few brake-

heads, a sand-box cover, and the inevit-

.ible oil-box cellar, besides a mass of

promiscuous litter, all too. good to

throw away.
.-\ shop run under the influence of

this kind of saving .^ientiment is

usually a museum of worn-out articles,

every recess and corner being filled

with material that long ago ought to

have passed through the rejuvenating

power of the cupola or the forge.. Good
money has been paid out for pig and
bar-iron, whose places ought to have

lieen taken by the scrap stowed away
under the pretence of being available

stock. Stuff of this kind is never avail-

able when wanted, and its individuality is

only seen at the annual resurrection

caused by stocktaking. A predilection

for preserving half-worn articles whose
pattern has been changed is infinitely

worse. In this case casting houses and
store rooms are littered with articles

that liave not been used and will not

be. A vague hope is entertained that

rough castings and forgings of this

character may come in handy for some
purpose, but successive annual stock-

takings pass, and they all remain on
hand, apparent plenty at times, in the

piesence of real scarcity. Cylinder pat-

terns that have not been used in a

dozen years, oil-boxes which this gen-

eration has not seen in use, valves

whose design only old men are familiar

with, hundreds of details whose pur-

pose the old pattern makers scarcely

remember, are still preserved because

the patterns have not rotted out. And
all tliis time the pattern house is so

overcrowded that searching for a pat-

tern not in regular use entails hours of

diligent labor.

This predilection for preventing tlie

scrap heap from receiving its honest

due is not confined to small parts of

machinerj'. After many years it has

finally been decided to .get a new planer

in place of tlie old one that has toiled

in decrepitude long after trutli and use-

fulness had departed from its opera-

tions. The new planer was placed where
the old one had stood for a time be-

yond the memorj' of the oldest inhab-

itant. But was the ancient planer broken

up? Not much. It was moved to the

corner of the shop f'^r the purpose of

being used on odd jobs. ;ind it is contin-

ually in the way, and the work done oi>

it needs so much hand finishing that the

jobs cost double what they are worth.

The i2-in. lathe that became too shaky
for turning was transformed into a bolt

cutter, in which capacity it does not

illustrate thrifty management since the

conversion cost half what a bolt cutter

cculd have been bought for. and the tool

will never do half the work a good bolt

cutter would turn out.

Mistakes made in respect to the per-

sistent clinging to absolute and unsuit-

able tools are scarcely so serious in

their consequences as holding on to-

locomotives that have become unsuit-

able for the service of the road. Worn-
out engines are hard to sell to advan-

tage, and many railroads cannot afford

to cut up good locomotives because

they have become too light for the

work; but, on the other hand, no ex-

pensive repairs should be devoted to-

engines that have outlived their use-

fulness. Send them to the second-hand

agent is sound advice.

When engines that have become toa
light for any but special service on a

railroad require new boilers and cylin-

ders it is sound business to s<?rap them
unless they can be sold to dealers, who-

often have mysterious ways of dispos-

ing of worn-out machinery. The com-
panies that follow the practice of scrap-

pmg or selling machinery that has out-

worn its day of usefulness are the most
prosperous. Tlie fact should not be
overlooked that, however thoroughly

a car or locomotive may be overhauled

and "made as good as new," and what-

ever amount of money may be devoted

tc putting it in that condition, it is still

old, and its market value is regulated

by its age.

Low Water Boiler Explosions.

Last month we referred to a very prev-

alent fallacy to the effect that if the-

crown sheet of a locomotive boiler became
overheated tliat it is dangerous to flood

ic with cold water. This idea has been

found to be incorrect, as we pointed out,,

by experiments made with hot crown
sheets and cold water, by the Manchester

Steamusers' Association and by tests

made in this country, of which Dr^
Coleman Sellars was a witness.

If the sudden cooling of the hot plate

is not in itself sufficient to cause an ex-

plosion, it may be asked what does cause

an e-xplosion when the water has become-

low and the sheet exposed to the action

of the fire and so overheated? The
crown sheet of a locomotive is practically

a flat surface held up against the steam-

pressure by crown stay; screwed into the-

sheet and riveted over.

When the sheet becomes dry, the steanu

pressure does not diminish. The shee^
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becomes IiDttcr and Iiuttcr and conse-

quently softer and softer,, and eventually

if begins to bag down between tbe stay-

bolts in a series of rounded pockets. Th's

condition may be likened to the appear-

ance of a fully stuffed sofa seat or mattress
• wliicli bulges up between each of tbe

regularly spaced buttons, which have been

put there by tbe upholsterers to keep the

filling in place. In tbe case of the crown
sheet the riveted beads of the stays also,

become hot and soft and the gradually

bagging sheet pulls away from the stays.

The action of pulling away from the'

stays is such that the threads are some-
times not stripped. The staybolt holes

in tbe sheet enlarge as the metal pulls

down to form the pockets, and tbe pan-

cake heads of the riveted stays are fold-

ed back and a portion of the crown sheet

sags down. Tbe sagged portion of tbe

sheet is now unsupported, and though

steam may blow down through the stay-

bolt holes, yet the pressure of the steam

is not relieved fast enough and the hot,

soft plate not being able to withstand the

high internal pressure, generally tears

across a row of rivet boles and gives way
altogether.

Up to this point there has been no ex-

plosion. It is the giving way of the sheet

which causes tbe explosion and not the

explosion which causes the sheet to fail.

The cause of the explosion is the sudden

liberation of the stored up energy in the

water. Water at 200 lbs. gauge pres-

sure has a temperature of 388° Fahr.,

which is 176° higher than that at which

it boils at atmospheric pressure. Strange

as it may seem, the sudden opening of tht

boiler reduces the pressure on top of

the water and the stored up heat causes

the water to flash into steam so rap-

idly and in such quantity as to cause what

we call an explosion.

The liberation of stored heat is the rea-

son that in blowing off an engine through

the whistle, the water level goes down.

The same forces are at work in each case

and as a pound of steam blows away, the

stored up heat turns another pound of

water to steam until the water remaining

in the boiler has a temperature of 212''

Fahr. In blowing ofif the engine the pro-

cess is slow and gradual. In the case of

the ruptured sheet the liberation of pres-

sure is sudden and tbe evaporation of the

water by the stored up heat is sufficiently

rapid to become violenty destructive.

It has been calculated that in an ordi-

nary locomotive boiler with 200 lbs. steam

pressure there is enough stored up en-

ergy to lift the engine more than two

miles high if it could be applied to that

purpose without loss.

The overheating of the crown
sheet when it has become dry is

not an instantaneous effect. It

is rather a comparatively slow process.

The dry crown sheet takes some time

to become red hot, and the bagging

down between the stays is gradual.

In many instances there has been
ividcnce from the discoloration of the

side sheets that where a boiler has ex-

ploded from low water, the continu'.'d

evaporation in tbe boiler has exposed
two or three rows of flues before the

crown sheet became hot enough and
soft enough to jiull ot'l the stays and
tear apart.

Some boiler designers use one row of

ordinary riveted stays while the next row-

has button heads, and so on across the

crown sheet. The object of such an ar-

rangement is if possible to allow the ordi-

nary riveted stays to pull off first, put out

the fire and gradually relieve the pres-

sure before the sheet becomes hot

enough to tear apart. Whether
O' not this would actually take place

would depend upon circumstances. At
all times the knowledge of the actual

water level in the boiler is a matter not

only of supreme importance to those on
the engine, but it is generally a matter

of life and death, for nowhere is tbe

rule more absolute than it is on an en-

gine, "eternal vigilance is tbe price of

.safety."

Railroad Legislation.

It is a singular condition of affairs

that now presents itself in regard to

tbe trans-continental railways in .Amer-

ica. A long period of prosperity h.is

taxed their capacity to tbe utmost, and
it might be naturally supposed that

\\ith their vast earnings their credit

would be unlimited. Such is not the

case, however, and tbe chief railroads

are now passing through a series of

discouragements requiring much forti-

tude to face. Government activity,

which was begun for the purpose of

regulating traffic and of keeping busi-

ness within legitimate lines, has been

taken up by the more or less irrespon-

sible press and by demagogues of high

ond low degree until an impression has

been created that the railroads have

been managed by thieves, and that rail-

road rates have been shamefully exces-

sive.

The State Legislatures, often eager

to influence popular clamor, have, in

some instances, arbitrarily reduced

rates, and this work has been done by
men who had no more idea of what the

effect of their work would be than a

pack of school children would have in

regulating the burning of a barrel of

gunpowder. The result of such unfor-

tunate meddling is of the most disas-

trous kind. The feeling of uncertainty

thus created has the effect of not only

reducing tbe value of the railway prop-

erties but also closes the rtoney mar-
kets against them, so that the con-

stantly growing need for betterments

and repairs have to be postponed and

enterprises of great pith and moment
arc turned aside.

The (jucstion naturally arises as to

why extensive money loans arc needed.
Two causes lead to this. The increase

in the weight of locomotives and other
railroad rolling stock has had the effect

oi producing heavy wear and tear on
the roads, and many of them arc badly
in need of substantial repair. Heavy
rolling stock engaged in heavy traffic

has also caused a great increase in the

expenses in the upkeep of the rolling

stock itself. The roads arc being beat-

en out of form and need rebuilding.

This is particularly the case with the

roads in the mountainous districts

where there are practically no level

roads.

It is annoying to railway managers
that in this prosperous period, and at

this time when the rebuilding of rail-

ways has almost become a necessity,

that the newspapers and a certain class

of politicians have succeeded in mak-
ing it impossible for them to obtain the

needed money to improve and extend
ib.eir facilities. It is to be hoped that

the good sense of the American people
will manifest itself in calling a halt on
this spirit of meddling. Too much legis-

lation is one of the characteristics of all

forms of free government, but it is not

necessary for us to be carried away
with it.

Electrically-Driven Lathes.

Tbe rapid introduction of the elec-

trically-driven lathe is one of the most
prominent features of modern machine
shop operation. The advantages are

so obvious that they hardly need re-

capitulation. In addition to the speed

being directly under the control of

the operator, there is a marked econ-

omy of power, as it is only when the

lathe is in operation that the power is

used at all. The absence of intermedi-

ate shafting also eliminates an import-

ant loss of power. If we consider,

also, the absence of the care of belting

and shafting, and incidental repairs, it

will be seen that the saving is very

great.

Many of the new lathes seem to have

been made with a similarity of design,

the motor mounted on an overhead

bracket, directly above the head stock,

the variations being in the connection

between the motor and the driven pul-

ley, some being connected by a short,

wide belt, fitted with a cone pulley of

two steps, two sets of gears being pro-

vided, giving a total of si.x speed

changes, with such intermediate

changes as may be effected by the

varying of multiple voltage systems,

the number of which depends on the

number of points of the controller.

Another popular form of connection
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is that whereby the motor is geared

directly to the spindle by intermediate

gearing, avoiding the use of belting al-

together. The use of rawhide gearing

between the motor shaft pinion and

the lathe gearing greatly lessens the

noise in running.

We have observed a very compact

lathe coming into use with the motor
under the bed of the lathe, and close

to the head cabinet. The motor has

the advantage of being out of the way
in the case of swinging a.xlcs or other

lengthy work into position. The gear-

ing is also almost entirely concealed,

and this form of lathe ought to be-

come popular, as it is extremely neat

and free from the top-heavy appearance

common to the motor-mounted lathe.

It may be noted that many of the

older, substantial class of lathes are

being furnished with electric motors in

many of the larger shops, and it looks

as if the electrically-driven lathe will

soon relegate the old countershaft-

driven machine to comparative ob-

scurity.

Lifting Appliances.

One of the first things that strikes

a foreigner visiting American railroad

machine sliops is the multitude of ap-

parently trilling operations of lifting

t(' which power is applied for the pur-

pose of saving manual labor. The
comparatively high price of labor

throughout the United States has led

to the substitution of machinery in al-

most every conceivable position where
it would dispense with the effort

through human hands. No sooner
does a workman find himself settled on
a job where articles have to be raised

to a tool or lifted to some distance from
the floor than he begins scheming on
the invention of a lift that will raise the

articles by compressed air or similar

means. The invention of the air brake
has

. been indirectly the means of lifting

many burdens away from workmen's
arms.

In handling shop weights and in ele-

vating grain and such material our fa-

cilities are unequalled ; but when we re-

quire to move articles that run into the

tons weight, it seems natural to fall

back upon crude backwoods methods.
There are as good cranes made in

American workshops as are produced
anywhere, but the demand for them is

ridiculously limited even in establish-

ments that are daily losing money by
their tedious methods of moving heavy
material. The ordinary .-\merican rail-

'

road station and freight house compare
very unfavorably with those in Europe
in regard to conveniences for handling
heavy freight. On the other side of the

Atlantic nearly every roadside station

has a crane that will raise two or three

tons weight, and it is regarded as a

necessity at every station where freight

is unloaded. When a car comes in load-

ed with a heavy casting, a boiler or

piece of machinery, it is switched to the

crane and the heavy article lifted off

without delay. At an American station,

on the other hand, a crane is rarely

found, and heavy weights are trans-

ftrred from car to wagon by the ma-
nipulation of wedges, levers and rollers,

supplemented by liberal expenditure of

physical force. Those whose fatlicrs

wrestled with house raising and log

nioving without tools delight to display

llie ingenuity and progress of their an-

cestors.

These primitive operations of hand-

ling heavy articles cause continual de-

lay to cars and frequent damage. The
work of a whole yard is frequently sus-

pended while heavy weiglits are being

moved off a car; and the service of cars

is often lost for days, waiting for a time

to unload the material when the opera-

tion will cause the least inconvenience

to tlie yard. Railroad companies and
their patrons will all derive substantial

benefit from the change when the day
comes that a good crane will be pro-

vided at every station where heavy
freight has to be unloaded.

Setting a New Sector.

When it becomes necessary to replace

the quadrant or sector on a locomotive it

must not be imagined that an exact repro-

duction of the worn-out quadrant with

new teeth would suffice. Organic changes

are taking place in the locomotive all the

time. Distances from point to point vary,

partly by the deterioration of the wearing

parts, and partly by the haphazard method
in which running repairs are often done.

A new quadrant will necessarily involve

at least a new latch in the reverse lever

and also other new attachments. The
valve gearing may be adjusted with the

reverse lever in temporary positions, the

lever being held steadily in place by a set

screw at the desired points. The length of

the reach-rod should be such that when
the link block is in the center of the link

the reverse lever should be standing per-

pendicularly on the quadrant. It .nay be

remarked that the locomotive should be

placed on the dead center while finding

the center of the reverse lever, as that is

the only point at which the link hangs in

an exactly vertical position. This central

point in the quadrant is of importance and

.should be reached by experiment on both

sides of the locomotive.

Some constructors make an allowance

for the amount which the link drops in

service, because, as will be readily per-

ceived, lost motion accumulates by the

wear of the bearings, the link gravitating

lower on the link block as the wear in-

creases. It is also to be observed that the

expansiuu of the boiler when heated is

nuich greater than the expansion of the

reach-rod, and on locomotives where the

quadrant is attached to the boiler this

varying expansion has the effect of short-

ening the reach-rod and raising or lower-

ing the link according to the position in

which the links are placed in relation to

the lifting shaft and reversing lever.

The reach-rod being of the required

length, and the center of the quadrant

being fixed, the extreme points of the arc

through which the lever travels are to be
' noted, and it must be observed that the

clearance at eacli end of the link is suffi-

cient to preclude the possibility of the

ends of the link colliding with the link

lilock. The vibration of the parts of the

link motion incident to railroad service is

much more than is generally supposed, and

three-eighths at the bottom of the link and

one-half inch at tlie top should at least

be allowed for clearance.

Having the three points marked on the

quadrant, the distances can then be meas-

ured and the number of notches decided

on by an approximate calculation of the

thickness of the latch and the intervening

spaces between the notches. The bridges

between the notches should measure at

least one-sixteenth of an inch more than

the space required for the latch. The sur-

plus distance, if any, after dividing the

notches equally, can be added to the bridge

spaces. It will be found that the space

from the center to the front and back ex-

treme points of the quadrant may differ

in length, causing a difference in calcu-

lating the number of notclies.

Some quadrants are marked off with a

smaller number of notches back of the cen-

ter than in front, but there is no great

reason why they could not be laid off with

an almost equal degree of regularity. It

is well that the center be distinctly marked

in soiue way, either by having the center

notch separated by a larger intervening

space from the others than the remainder

or otherwise, and it may also be observed

that it is necessary that tlie quadrant and

the entire mechanism of which it forms

the guiding part should be carefully re-

examined after the finished quadrant has

been hardened and polished and bolted

into place.

Book Notices.

Modern Steam Engineering, by G. D.

Hiscox, M. E. Published by the N. W.
Henley Publishing Co., 1907, New York.

488 pages with 405 engravings and dia-

grams. Cloth, price $,s.co.

This book has been specially prepared

by a well-known authority on the steam

engine for the use of modern steam engi-

neers, firemen and all who have to main-

tain power plants of any kind. It is a

thoroughly complete and practical work.

It illustrates the various types of engines

and describes the properties and use of

steam. The work is divided into twenty-
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seven chapters, and, beginning with the

origin and early progress of the steam

engine it leads on to the various types or

engines in use at the present time. It has

also an important section comprising

fjuestions and answers on steam and elec-

trical engineering, lliere is much valu-

able information in the work not gener-

ally found in books of this description

such as the duties of stationary engineers,

with a concise history of the Slate and

local laws in regard to licenses and other

important subjects. The book should be

carefully studied by all who have charge

of steam plants.

lake rank with what has been already

proved of value. The alphabetical ar-

rangement of the ten thousand different

subjects makes the information required

available at once.

Concrete Factories, by R. W. Lesley,

published by Bruce and Banning for tlie

Cement Age Company, 1907, New York.

152 pages. Price, $1.00.

This is an important addition to cement

literature, and consists of a series of

papers descriptive of the uses of cement

and concrete as applied to the construc-

tion of industrial plants. In addition to

the presentation of the most complete re-

views of the principles underlying rein-

forced concrete construction that has yet

appeared in one volume, the book con-

tains the reports of the United States Ad-

visory Board on Fuels and Structural

Materials, the report of the Sub-Commit-

tee on Tests, and a translation of the re-

cently published French rules on rein-

forced concrete. The book is profusely il-

lustrated and Mr. Lesley, who is an as-

sociate member of the American Society

of Civil Engineers, has the happy faculty

of presenting the descriptions in a plain

style that is readily understood, and the

book is sure to meet with a favorable re-

ception by all who are interested in the

great and growing industry of cement

and concrete construction.

Steel Box Car for the U. P.

The Uniun Pacific Railroad, of which

Mr. \V. R. McKeen, Jr., is Superintendent

of Motive Power and Machinery, have re-

cently turned out of their own shops, at

Omaha, Neb., two styles of box cars

built entirely of steel.

Looking at our illustrations it will be

seen that one of these cars is made with

side sills having a short form of truss

construction, while the other has a long

form of truss construction on the outside

sills. The short truss rod car, No. 72850,

is 40 ft. long inside, 8 ft. 10J/2 ins. wide

inside, and the inside height to the top

of the curved roof is 7 ft. 10 ins.

The short truss car has a centre door

8 ft. wide, and the sides are made with

4 panels on each side of the door stiffened

with tee irons, 4 by 2 by 5-16, counter-

braced with angles yA by 2V2 by Vn ins.

nis., to which arc riveted the bottom of

the side plates. This side construction is

therefore of the bridge type, and in fact

the whole car may in a sense be called a

modification of the box-girder which was

used in some of the earlier forms of rail-

way bridges.

'1 he bracing of the undirframc is de-

signed so as to give great stiffness longi-

tudinally, which enables the car to resist

all buffing and pulling shocks to which it

will be subjected. These braces run from

the centre sill to the side sills in a diag-

onal direction, and are angles 5 by 3'A by

5-16 ins. The centre and outside sills are

also bound together by angles on tie rods

at right angles to the sills, and the needle

beams are composed of channels.

The roof is practically semi-elliptical

and is supported by 2^ in. angles spaced 2

ft. apart. These angles are the carlincs

of this roof. The curved roof has a pair

of handrails running along the top on

each side, each rail being 3 ft. from the

centre of the car. The body-bolsters of cast

steel made in two pieces secured to the

centre sill by top and bottom cover plates.

Henley's Twentieth Century Book of

Recipes. Formulas and Processes, by G.

D. Hiscox, M. E. Published by the N.

W. Henley Publishing Co., 1907, New
York. 787 pages. Cloth, price $300.

This book, as its title implies, is a vast

collection of useful information essential

to scientific, chemical and technical proc-

esses and formulas for use in the labora-

tory and the workshop to which are added

household recipes to meet almost every

existing requirement in the home or office.

The editor has successfully brought to-

gether a compendium that meets the needs

of the mechanic, the manufacturer, the

artisan and the housewife. Much of the

matter is entirely new to American read-

ers. as special translations have been made

for the work from foreign technological

periodicals and books. Old recipes which

liave stood the test of time are properly

included, and the well-known painstaking

work of the editor is a guarantee that

what is new in the book will properly

ONE E.\.\M1'LK til- .\ LMu.N P.-\Lil-lC STEEL BOX C.\U.

The centre brace for the two panels next

to the door is approximately of arch con-

struction. The base of this brace runs

down on to the truss-shaped sill below the

door. The brace, which is an angle

similar to the others, encroaches slightly

upon the open space of the door at the

top. runs along on the top plate of the car

and down through the other panel in

similar style,.

The centre sill of the car. for there is

only one, is an I-beam, 15 ins. deep and

weighing 42 lbs. to the foot. This centre

sill extends beyond the centre of the

body-bolster, a distance of 17 ins. The

extension of the centre sill from this point

is made of two channels weighing 20^^

lbs. to the foot. These are spaced 127/s

ins. apart and constitute the draw sills in

which the Sessions draw gear is carried.

The side sills are angles S by 3 by 5-16

The weight of this style of car is 37.750

lbs. Its volume is 28.000 cu. ft. The

capacity of the car is 100.000 lbs.

The car with the long truss arrange-

ment is No. 72851, and is similar in under-

frame construction, trucks and other de-

tails, but the slope of the truss arrange-

ment is more gradual and begins and ends

at the body-bolsters of the car. It has a

depth of 22 ins. under the door, which is

similar to the other car. The centres of

draw sills are also similar to those of the

other car. The principal difference is in

the truss arrangement to which we have

just referred, and in the bracing of the

side of the car.

The side of box car Xo. 72851 is made

up of 5 panels on each side of the door,

which is 6 ft. wide. Four panels on each

side of the door are 2 ft. g^i ins. wide,

and are made with upright tees, 4 by f
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by 5-10 Ills. The end panels extend {roni

the body-bolster to the end of the car and

have each one angle counter-brace 3>j by

2^j by 4^ ins. Tlie diagonal bracing of this

car frame consists of a pair of angles 2;i

by 2^ by 3-5 ins., placed back to back and

laid on the inside or wide flange of the

tecs. .At the intersection of the diagonal

EM) \ Ii:\V OF STEEL UUX t.\K.

brace of the upright tees are quarter inch

plates which add considerably to the stiff-

ness of the frame. The upper angle of

this long diagonal brace is carried over

the door in a similar manner to that of

the other car. The side bracing of this

car between the body-bolsters consists of

the truss side sill and the diagonal brace

which passes over the door, and forms in

a sense, a double arch. The two designs

of cars are very much alike. The light

weight of this last mentioned car is .^8.050.

It has a volume of 2,800 cu. ft., and ha^

a capacity of 100,000 lbs.

Both cars are made of No. 15, B. \V. G.

plate. The stability of each car is there-

fore depended upon the bracing, though

the side sheets lend a certain amount of

stiffness to the whole construction. The
roof is made out of 1-16 steel in. plates.

The floor plates are No. 10 B. W. G., and

the running boards are of wood. The
designs were prepared under the super-

vision of Mr. McKeen, to whom we are

indebted for photographs and prints. The
object of building these cars was to test

'he merits of the two methods of construc-

tion. The bridge truss and the plate

girder when applied to modern steel

car construction is generally found as-

sociated with structural steel shapes,

and these cars seem to combine few-

parts yet make a strong and stiff form
of vehicle. The cars are, of course, fire-

proof and should prove very service-

able in heavy and hard service.

Evolution of the Car.

The development of the wheeled car-

riage can be traced to the war chariot.

The earliest record found of a carriage

proper being used was when Charles of

Anjou and his queen entered Naples in

1280 riding on a caretta. When an imi-

tation of this article of supreme luxury

was first seen in England, the word car-

etta was shortened to car, but under the

Norman sway it was Frenchified into

chariot or coach, the latter word being a

corruption of the w'ord coucher—to re-

cline.

Through long years of development the

rude, springless wheeled box grew intp

the comfortable covered coach carried on

steel springs or leather thongs. The lux-

urious ideas that first demanded elabora-

tion of the carriage took the form of

highly ornate carvings and heavy gilding.

The ancient specimens of the carriage-

makers' art, still preserved in the mu-
seums of Europe, are wonders only for

the laborious efforts that had been de-

voted to making them costly possessions.

The covered carriage originated in a

small canopy, supported by four pillars,

with curtains for front and side protec-

tion. It was not till after Queen Eliza-

beth's time that glass was used as a com-

fort and protection in carriages, although

very ornate trappings were attached to

them before that period.

Charles Pepys notes in his famous

Diary that on "May i. 1665. after dinner

I went to the tryall of some experiments

about making of coaches go easy, and sev-

The arrangement of springs mentioned

by Pepys was probably only fine by com-

parison, for after the middle of the eigh-

teenth century springs were not used ex-

cept for the more luxurious style of car-

riage. A French writer of that time men-

tions the application of springs to the four

col-ners of a perch carriage. The springs

were fastened to upright posts, and leath-

er braces went from the top of the springs

to the bottom of the body, causing exces-

sive swinging, jerking and tilting when

the vehicle was in motion.

Toward the end of the eighteenth cen-

tury, carriage building became one of the

most perfected trades in Europe. A car-

riage that was used by the Emperor Na-
poleon during part of the Russian cam-

paign is preserved in a London museum
and is a model of convenience, comfort

and strength. The French Academy of

Arts encouraged the best kind of work in

the carriage-building trade, and the ve-

hicles built would have compared favor-

ably with the work of to-day.

When attempts were first made to apply

steam to the propulsion of vehicles on

common roads the carriages used for the

purpose were models of strength and

lightness. The carriage or its propelling

mechanism was in no way responsible for

the failure of the first automobiles.

The first passenger cars used upon

American railways were road-carriage

bodies placed upon frames carried by

flanged wheels. The pioneer American

railway engineers not being hampered by

the necessity of adhering to ancient

ANOTHER TYPE OF .XLL STEEL BOX C.\R ON THE UNION PACIFIC.

eral we tried, but one did prove mighty

easy (the whole of the body lying on

one long spring), and we all, one after

another, rid in it. and it is very fine and

likely to take." That is the first authen-

tic account of a decided improvement in

the arranging of carriage springs, but they

had been used in a crude form previously.

forms, soon discovered that the road

coach was not adapted to railroad trains

and they devised a car suitable for the

purpose, and from it developed the mod-

ern passenger car. In Europe they work-

ed on the line of developing the road

coach to suit railway conditions, and it re-

sulted in the compartment carriage.
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Correspondence School

Fourth Series—Questions and Answers.

I—What is your understanding of steam

jiressure, as shown by tlie steam gauge?

A.—The pressure shown on the steam

gauge is that of the steam above the at-

mospliere. Atmospheric pressure at the

sea level is 14,7 lbs. to the sq. in., and

pressures above this are registered on the

steam gauge. For example, 100 lbs. on

the steam gauge is really 114.7 lbs. ab-

solute pressure, or 114.7 l'^*' above

vacuum.

2—What is the result of exhaust steam

going through stack?

A.— It produces a draught on the tire.

3—In what way does the exhaust steam

cre.'ite draught on the tire ?

A.—When the exhaust steam leaves the

exhaust nozzle it passes upward and tills

tlie smoke stack, and. so to speak, pushes

a stackful of gas out, and this creates a

partial vacuum in the smoke box. and the

heated gases from the tire bo.x rush

thri>u,uli the Hues to supply the deficiency

and a partial vacuum is caused in the fire

box and air from the outside rushes in

through tlie grates and thus stinuilates the

fire.

4—Will air enough come through the

grates and tire to form perfect combustion

of the coal

?

A.—Not in the case of the locomotive.

Tlie grate area is comparatively small

and so mucli coal has to be burned on its

surface in a given time that an artificial

draught caused by the action of the ex-

haust is necessary in order to obtain

practically perfect combustion.

5—Is it necessary to admit any air above

the fire?

A.— It is good practice and very sat-

isfactory results have been obtained when

it is properly done.

6—What is the object of the hollow

s cay-bolts?

A.—Hollow stay-bolts sometimes are

Used in order to facilitate the passage of

air into the fire box above the fire.

7—What is the object of holes in the

fire-box door?

.A.—Where there are holes in the fire-

box door they are generally put there for

the purpose of introducing air into the

file box, above the fire.

8—Will the cold air mix with the gases

from the coal and burn at once, or must
it be heated first?

.•\.—Cold air should be heated before

mingling with the gases distilled from the

coal in order to cause the more com-
plete combustion of the gases.

Q—What effect would a verj- small ex-

haust nozzle have on the fire ?

.A.— .\ very small nozzle will produce a

very sharp and powerful draught on the

fire, and will tend to make air pass

strongly in through thin places or other-

wise cause holes in the fire.

Io^When the fire burns most in the

front end of the fire box, what does it in-

dicate?

iA.— It indicates thai there is something

wrong with the drafting of the engine

which makes the hot gases pass through

the lower Hues more readily than those

higher up. In other words, the passage

of gas through the upper flues and undei

the diaphragm plate is hampered in some
way more than that through the lower

ones.

II—How is this remedied?
.\.—This is done by the careful ad-

justment of the diaphragm plate and

keeping all the flues clean.

BRIPGE 0\"ER THE SUSQUEH.ANN,\
RIVER AT ROCKVILLE, P.\., ON

THE PENNSYLVANI.\.

12—What is the object, of the brick

aich?

A.—The brick arch is intended to re-

tard the passage of coal gas from the fire

to the flues by preventing the gases being

drawn directly into the flues.

!,;—Does it save coal? How?
A.
—

"\'es. in many cases it does.

The brick arch by delaying the

heated gases from the fire cause them
to be more thoroughly mixed with air

and so more thoroughly burned with

gi eater evolution of heat. When coal is

tl.oroughly burned a less quantity of coal

is needed to do a certain amount of work
tiian that required to do the same work,

if improperly burned.

14—E.xplain how you would fire an en-

gine to make her steam well, run light on

cral and avoid unnecessary smoke?
.\ — I would fire lightly and often, keep

the fite as nearly as possible of an even
but suflicient depth for the work the en-

gine has to do.

15—How do you keep smoke from trail-

ing over train when running shut oflf?

A.—The light use of the blower may
often prevent this, but the way to fire is

to avoid the formation of smoke by se-

curing as far as possible the complete

combustion of the coal by firing as indi-

cated in the answer to question No. 14.

i6^What effect does it have upon the

fire to open the fire-lxix door when the en-

gine is working?

A.—Opening the fire box door when an
engine is working generally introduces

too much cold air above the fire. It

checks the draught through the fire

caused by the exhaust and it often cools

the distilled gases below their igniting

point and prevents complete combustion.

17—What eflFcct does wetting the coal

I'ave ?

A.—W'et coal is more convenient to

handle, especially if it is very fine coal,

as it prevents dust and the finer particles

from being caught up by the draft and
drawn into the flues before they fall upon
the tire.

18.—What will you do with a fire that

is banked?

A — In order to get a banked fire ready

for the road the coal must be raked back

ever the grate and more coal thrown on
in order to cover the entire grate area.

19.—How does the blower operate?

A.—The blower operates in much the

same way as the blast from the exhaust.

It creates a partial vacuum in the smoke
box. It is not as strong in its action as

that of the exhaust but it is continuous,

while the exhaust acts intermittently.

20—Do you use it on a free steaming

engine to prevent dense black smoke
when shut off?

A—Not as a rule. The endeavor should

be to fire an engine so that heavy black

smoke will not be formed. In case of

e!!iergency the blower may have to be

used.

Elements of Physical Science.

M.\TTER -\Xn FORCE.

Matter is that substance which is per-

ceived by the senses and occupies

space, and may be said to be divided in-

to substances, of which earth, water

and air are the chief varieties. All por-

tions of matter of whatever size or

structure nre called bodies. The con-

stant change of form in substances is

caused by Force, and whatever acts on

a body producing a change in the form
of that body, or a change in its rela-

tion to other bodies, is a force. Heat,

electricity and light are thus called

forces. All the phenomena in the ma-
terial universe are produced by force.
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Bodies are said to be solid when their

particles have the quality of cohesion

and offer resistance to impressions or

penetration by other bodies. A body is

said to be liquid when the element of

cohesion is so slight that the particles

move freely around each other and offer

little resistance to penetration by other

bodies. Bodies of gases and vapors are

said to be aeriform and have the quality

of diffusion, but in a general way liquid

and aeriform bodies arc classified as

fluids. It may be remarked that the

same substance may appear under dif-

ferent circumstances in all of these

forms. Water is a liquid, but when

frozen it becomes ice and assumes a

solid form, and when exposed to heat

it is converted into steam, which is

aeriform.

Bodies are distinguished cither as

simple or compound, simple bodies

being those that can not be resolved

into more than one element. Com-
pound bodies consist of matter that can

be resolved into more than one ele-

ment, as air or water, which is

composed of two gases. The
simple bodies are being added

to from time to time by reason

of scientific discoveries. Among
these about sixty are metallic

bodies and are distinguished by

a peculiar lustre. The remain-

der, less than twenty in num-
ber, are classified as non-metal-

lic elements. It may be noted

that the simple substances are

extremely rare, nearly all

substances in nature being

compound, while some of the simple

substances are so rare that their

properties are not fully known,

the compound bodies forming the vast

bulk of the substances of the universe.

The consideration of simple substances

belongs to the science of Chemistry.

Chemical affinity may be said to be the

force that produces compound sub-

stances. This mysterious affinity exists

only between certain substances. The
science of Natural Philosophy treats of

the properties and laws of matter, and,

briefly stated, may be said to be a

search for truth in the material world.

PROPERTIES OP M.\TTER.

Certain properties are inherent in

every particle of matter. Some are

common to all bodies, and are called

universal properties of matter. Others

are allied to certain substances only and
are known as accessory properties.

The universal or general properties of

niatter are compressibility, divisibility,

expansibility, extension, figure, gravita-

tion, impenetrability, indestructibility,

inertia, mobility and porosity. The
chief accessory properties are adhesion,

brittlencss. cohesion, ductility, elastic-

ity, hardness, malleability and tenacity.

Compressibility and expansibility are

the opposites of each other and both

follow from porosity. The particles of

bodies do not everywhere touch each

other, and force will bring them closer

together, as in the case of a sponge. If

the pores are made larger, as is the

case by heating some bodies, the size

of the body is increased.

Divisibility is that quality which ren-

ders a body capable of being divided.

It is claimed that there is practically

no limit to the divisibility of matter.

Small particles are called atoms and a

f^ne illustration of the divisibility of

matter into atoms may be seen by dis-

solving a grain of copper in nitric acid

?nd the atotris of copper will impart a

blue color to a gallon of water.

Extension is that property of a body
which has a certain size filling a portion

of space. This portion is called its

place, and is distinguished by dimen-

sions embracing length, breadth and

thickness. Figure is allied to extension,

the form of solids being permanent.

while that of fluids varies, adapting it-

1!.\LD\V1X, M.JiLLEl. .^HTICUL.VTED CllMPijU.XD OX
THE GREAT NORTHERN.

self to every new surface with whicli it

may come in contact.

Gravitation is a force inherent in all

bodies by virtue of which they tend to

draw every other body to themselves,

in a ratio to their size and density. Im-

penetrability is that quality whereby

bodies occupy certain spaces to the ex-

clusion of other bodies, and in virtue of

which no two bodies can occupy the

same space in the same time. Inde-

structibility is that property which ren-

ders a body incapable of being de-

stroyed. All matter is possessed of

tliis remarkable quality, and while mat-

ter may assume new forms and even

new properties it cannot cease to exist.

It may be noted that the apparent

destructibility of matter as in the case

of the evaporation of water is not ia

any sense a loss of water—it is merely

a temporary changing of form, the

water falling to the earth again as soon

as the vapor is condensed.

Inertia is that property which ren-

ders bodies incapable of putting them-

selves in motion or coming to rest

when in motion. The heavier a body

is the greater is its inertia. Mobility

is that property wliich renders all

bodies capable of being moved. .All

bodies also possess the quality of po-

rosity in a greater or less degree. The
porosity of water is best illustrated by
heating the water, which causes expan-

sion or a forcing of its particles farther

apart from each other. Altliough the

vessel is entirely filled with the heated

water a quantity of salt or sugar cart

be slowly added without causing the

water to overflow, showing that the

salt or sugar finds a lodgment in the

spaces between the atoms of water.

Of the accessory properties of bodies

perhaps the most interesting is the

varying tenacity of different substances.

Experiments have shown that the

breaking point of metals as tested on

a transverse section of a square inch-

is as follows: Cast steel, 135,000 lbs.;

Swedish iron, 75,000 lbs.; common iron,

55,000 lbs.; cast iron, 19,000 lbs.; cast

copper, 19,000 lbs.; cast tin, 4,800 lbs.;.

cast lead, 1,800 lbs.

MECH.\NICS.

Mechanics may be said to be that

particular branch of science which

treats of forces and their appli-

cation to machines. Under the

heading of mechanics belong

Pneumatics, which treats of

gases and vapors. Hydraulics-

and hydrostatics relate to li-

quids in motion or at rest. Elec-

tricity relates to the force so

called, and embraces galvan-

ism, which treats of electricity

produced by chemical action,

thermo-electricity, -which treats

of electricity developed by

magnetism, which treats of mag-
nets and the forces they develop includ-

ing magneto-electricity, which treats

of electricity developed by magnetism,

and electro-magnetism, which treats of

magnetism developed by electricity.

To these elemental forces embraced
under the general heading of Mechanics

should be added Pyronomics, which

treats of heat; Optics, which treats of

light and vision; and Acoustics, which

treats of sound. Astronomy may also-

be classed in Mechanics, treating of the

heavenly bodies, and Meteorology,

v.-hich treats of the phenomena of the

atmosphere.

When a body moves, or being in mo-
tion, ceases to move, or changes its

motion, it is safe to assume that it is

being acted upon by an external force.

That which offers opposition to Force

is called Resistance. The flight of an

arrow is an illustration of Resistance

and Force. The inertia of the arrow is

Resistance, the bent bow may be taken

as representing a Force sending the ar-

row through the air, the wind affecting

its direction is a Force. Gravitation,

which reduces the velocity of the

arrow, and brings it to the earth,

is a Force.

heat;
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Questions Answered

ARTICULATED COMPOUND.

(41) T. D., Jr., Riclimoiul, Va., asks:

Why is tlic great coiiipouiid on the Balti-

more & Ohio Railroad called the Mallet

.Articulated Compound?—A. The engine

is called Mallet after a French engineer

by the name of Anatole Mallet, who de-

signed two small engines of this type,

which were used for a time on the Bay-

onne and Barritz railway. It is called

"articulated" because its frame is jointed.

The driving wheels are arranged in two

sets of six wheels each. The forward set

with their cylinders are in a frame having

a joint or pivot point just under a swing-

ing joint in the steam pipe. This plan is

equivalent to the mounting of the

engine on two motor trucks. The engine

is also a compound. See the description

of a similar articulated compound engine

built by the Baldwin Locomotive Works
for the Great Northern, which was illus-

trated and described in the October, 1906,

issue of Railw.\y and Locomotive Engi-

neering, page 472.

HORSEPOWER OF A LOCOMOTIVE.

(42) C. E. F., Taunton, Mass., writes

Given the tractive power of a locomotive

in pounds, how can I find the horsepower?

Will you please give the method for a

locomotive of, say, 25.000 lbs.—A. The
tractive effort of a locomotive is not

necessary in this calculation. The form-

ula for the horsepower is

P X L X A X N
HP.=

33,000

Where P is the mean effective pressure

in the cylinders, say, 85 per cent, of the

boiler pressure; L is the stroke in feet

for one entire revolution, an engine with

24-inch stroke would have a value of

4 for L; A is the area of the piston in

square inches, and N is the number of

revolutions of the driving wheels per

minute. The product of these divided

by 33,000 gives the horsepower of the

engine. The denorninator 33,000 is the

number of foot-pounds of work which, if

performed in one minute, constitute what

is called one horsepower.

ELECTRIC NIGHT.

(43) G. E. C. and E. E. N., Brooklyn,

N. Y., write: We read the speeches

about the electric
.
locomotive at the

New York Railroad Club and would
like to know how you get an

electric locomotive out of a steam

locomotive, when a steam loco-

motive generates its own power, but an

electric locomotive is fed by the power
house? A.—You do not get an electric

locomotive out of a steam locomotive,

the two are separate. What Mr. Sin-

clair pointed out at the Electric Night

Meeting of the N. Y. Railroad Club was
that steam locomotive designers had

originally tried to build machines with

low centre of gravity. On pages 183

and 1K4 of our April issue we give three

samples of how early builders in Great
P.ritain and in France tried to do it.

Very low centre of gravity was not

lound to be an advantage for steam
locomotives. Our designers of elctric

locomotives have tried for and have
got low centre of gravity for their elec-

tric machines, and it is not any more
advantageous for them than it was for

steam locomotives. Mr. Vauclain point-

ed out how European Electric Loco-
motive designers had kept the centre

of gravity high. It is by placing the

motors above the a.xle level or above
tlie frames, and making them drive the

wheels by connecting rods. On page
182 we show the armature of the Sim-
plon electric locomotive, with pin for

attaching the connecting rod to. The
point these gentlemen made in their

speeches was that as low centre of

gravity had not been found advanta-
geous with steam locomotives why intro-

duce it into the designs for new electric

locomotives which have to run over the

same track and do the same work that

steam locomotives do? Read the Elec-

tric Night speeches over again.

RUNS BEST BACKWARD.

(44) A. A. G., Hagerstown, Md.,
vv:-ites : We have a locomotive that works
best running backwards. How is this ac-

counted for? A.—Nothing else could

cause such a condition except some par-

ticular variation in the adjustment of the

valve gear. It would be interesting to

have the valve gear carefully examined
and have the forward motion made to

agree wath the backward motion. Loco-
niotives generally will work as well one
way as the other, the only difference be-

ing that the sanding attachments are ad-

justed for the m.ost usual service, which
is while the engineer is running forward.

CURIOUS WHISTLING.

(43) R. G., New Haven, Conn., writes:

Could you tell us what is the cause of a

whistle varying in sound ? A.—Several

causes will produce a variation in steam

whistles. Strong w'inds that partially de-

flect the thin film of steam will cause

a variation of sound. Too much water

in the boiler, causing a rush of water

with the steam to the whistle, will also

change the sound. It should be observed

that the cap must be perfectly straight

and also screwed tight in its place.

SETTING SLIPPED ECCENTRIC.

(46) J. B., Hornellsville, N. Y., asks:

What is the quickest and best method of

putting a slipped eccentric back in its

right place? A.—There are several meth-

ods of setting a slipped eccentric that can

be applied to suit the circumstances. If

it is either of the eccentrics nearest the

center of the axle there are nearly always

marks that have been made upon the axle

l;y wh;ch the eccentric may be readjusted.

It is safe to observe the position of the

eccentric remaming in place and its exact

relation to the position of the crank pin.

The loosened eccentric should be moved
to a similar distance from the crank pin

on the opposite side of the axle. For ex-

ample, if the crank pin was on the top

center as in the place of the twelfth

hjur on the dial of a clock, and the larg-

er.t part of the eccentric remaining in

place was located at a point a little past

nine o'clock, it would be safe to adjust

the loose eccentric with its extreme point

of extension at a point approaching to

three o'clock. A common practice is to

place the engine on the dead center and
bring the reverse lever to the extreme
end of the quadrant. The valve will then

be controlled by the eccentric remaining

in place. Then mark the valve rod at the

steam chest gland. The lever can then be

moved to the other end of the quadrant

and the loose eccentric can be shifted un-

til the mark on the valve rod corresponds,

taking care that both eccentrics are not

set in the same position.

HE.WY ENGINES.

(47) T. D., Jr., Richmond, Va., asks:

What type and on what roads are the

largest freight, passenger and switching

locomotives in the United States?

—

A.

It is impossible to state positively which

road has the heaviest locomotives unless

considerable data from all over the coun-

try were before us. We may say, how-
ever, that the Pennsylvania have a class

of heavy passenger engines of the 4-6-2

type. The Oregon Railway & Navigation

Co. have also some very heavy passenger

engines. The E. & O. Mallet Articulated

engine and the Great Northern Mallet en-

gine are probably the heaviest freight en-

gines in use. Compare the descriptions

of these engines ^s given in Railw'AY

AND Locomotive Engineering. The heav-

iest switchers are probably an eight wheel

coupled engine on the Chicago & Elastern

Illinois, a o-io-o belonging to the Michigan

Central and a 0-6-0 used on the N. Y. C.

DIRECT acting ENGl.NES.

(48) J. D., Staten Island, N. Y.,

writes : I see occasional mention made of

direct acting engines. What is the dif-

ference between direct and indirect en-

gines?—A. A direct engine is one where

the connecting rod joins the cross-

head at one end and a revolving crank

at the other. An indirect engine has

some other mechanical device between the

main rod and crank, as in the case of

the beam engine.

WEIGHT OF CAST IRON B.\LLS.

(49) J. McQ., Chicago, 111., asks:

\Vhat is the rule in regard to the weight

of a cast iron ball?—A. The common
rule is to multiply the cube of the diam-

eter by .1365. Thus, if a ball were 5

inches in diameter, multiply 5 X 5 X S X
.1365 = 17.0625 lbs., or 17 lbs. I oz.
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South Shore Switcher.

A very .sturdy Imikiiig six-wheel

switcher lias recently liecn turned out by

the Baldwin Locomotive Works for the

Duluth, South Shore & Atlantic Rail-

way. There are eight of them in the

order and they were designed for service

on a line having 2V2 per cent grades, 14

degree curves and of course switches and

turnouts innumerable.

The cylinders are 21 x 28 ins., the

drivers are 51 ins. in diameter and

with 200 lbs. steam pressure the tractive

effort of the engines comes up to 41,160

lbs. 1 he weight of the whole engine is

adhesive weight and it is 165,300 lbs. The

ratio of tractive effort to adhesive weight

is therefore as l is to 4. The wheels are

all flanged and arc spaced 60 inches apart

with four inches additional between the

main and intermediate wheels where the

rocker comes through. The tires have

3^ of an inch play in order to facilitate

No. 1 1 gauge, 2 ins. outside diameter,

and there are 276 of them, each 16 ft.

long. The boiler itself is 68 ins. >'i

diameter at the smoke box end. The
fire box is g6% ins. long by 66 ins.

wide and tiieasures 64J-2 ins. deep at

the front and 62^ ins. at the back. There

is a 4-inch water space all around the

box. The grate area is 44 sq. ft. and

the ratio of the grate area to heating

surface is as i is to 55.8.

The tank has a sloping back, with a

uater bottom in front. The fuel space

extends the full width of the tank and has

;. sloping floor throughout almost the en-

tire length. The fuel capacity is 8 tons,

and 5,000 U. S. gallons of water are car-

ried in the tank. The tender has 30-inch

wheels placed in ordinary arch-bar trucks.

The total weight of the engine and tender

together in working order is about

265.300 lbs. and the total wheel base for

the two is 44 ft. 61^ ins. The engine

Directors of the Pennsylvania Railroad,

when it was agreed to accept the offer

of Anne Thomson, Frank Graham
Thomson and Clarke Thomson to give

?420,ooo for the establishment of what is

to be known as the Frank Thomson
scholarships. It is the desire of the per-

sons who establish the trust to afford to

".sons of living or deceased employees of

all the lines of the railroad an oppor-

tunity for a technical education, so as bet-

ter to enable them to qualify themselves

for employment by the company."

The fund has been deposited with the

Fidelity Trust Company of Philadelphia

as trustee. Competitive examinations

are to be held for the scholarships. The
company in selecting boys for the schol-

arships is permitted to take into consid-

eration not only the standings of the can-

didates but also the physical and moral

qualifications.

.^fter passing the examination held by

.si.x-WHRia. swiic iiiNi; en<ii.n'i; on thi-: u., s. s. & a.

J. J. Conoiiy. Supt. of .Mi live IVjwer. Baldwin Locomotive Works, Builders.

movement through switches and curves.

The cylinders are single expansion,

with slide valves which are driven by

Stephenson link motion. The rocker

shafts are placed between the first and

second pairs of driving wheels and are

connected to the link blocks by short

transmission bars. The long valve rods

are supported in the guide yokes. The

main rods are of I section with strap

stubs at the rear, while the side rods

are rectangular with solid end stubs

throughout.

The boiler is of the straight top type,

with a wide fire box having a slop-

ing back head. The mud ring is sup-

ported in front on sliding shoes and at

the rear on a buckle plate which is bolted

to crossties. The heating surface is made

up of 139 sq. ft. in the fire box and

2,318 in the tubes. This gives a total of

2,457 sq. feet. The tubes are iron.

wheel base is 15 ft. 4 ins. Some

of the principal dimensions are given

below :

Boiler— Material, sUel: thickness of sheets,

II '16 in.; fuel, soft coal; staying, radial.

Fire Box— Material, steel; thickness of sheets,

sides, y» in.; back, ji in.; crown, 7/16 in.;

tube, '/i m.
Drivini; Wheels—Journals, main, 9j/^xi2 ins.;

others, 9x12 ins.

Tender—Journals, 5x9 ins.

Frank Thomson Scholarships.

There is no railroad in the world where

that sentiment of love and pride known

as esprit dc corps is so prevalent as on

the Pennsylvania Railroad. This friend-

ly spirit which often manifests itself in

friendly acts toward fellow employees

and their families has been strikingly

displayed lately in a most helpful bequest

which no doubt originated with Frank

Thomson. The generous act was made

public at a meeting of the Board of

the company every successful candidate

must qualify for admission to one of the

technical schools or colleges approved by

the company before he is eligible to re-

ceive the scholarship.

Beginning this year two scholarships,

each of $600, are to be filled. Two are

to be added to the list each year and

ultimately it is expected eight men will

be kept in college by the gift.

This is one of the most valuable forms

of benevolence we know of, since it puts

young men of ability in a position to

I'.clp themselves into the higher ranks of

life. Frank Thomson himself was helped

onwards by the limited opportunities the

Pennsylvania Railroad Company then pos-

sessed for giving special training to young

mechanics and he appears to have appre-

ciated the benefit to the railroad company

which comes from having more men of

the ed'icated inechanic class.
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Air BraKe Department
CONDUCTED BY J. P. KEUUY

S F 4, Pump Governor.

Amniijj the innovations introduced

with the E T locomotive ])rakc equip-

ment was one affecting the method of

rcguhitmg brake pipe and main reser-

voir pressure so that the desired

amount of both might be had during

the various manipulations of the auto-

matic brake valve. As the feed valve

supplied with this equipment is de-

signed to permit of quick and easy ad-

justment, in changing from the ordi-

nary to the high speed brake pressure,

it was thought advantageous to supply

a pump governor that would automati-

cally adjust the relation of tlic brake

pipe and the main reservoir pressure

so as to maintain the desired excess,

whenever this was done. The type of

governor supplied to do this is known
a< the S F 4. Concerning some of its

peculiarities in operation, a correspond-

ent in the .-Xpril number. Mr. G. W.
Kiehm, has made some clear and satis-

factory e.xplanations.

As he points out, when the engine is

coupled to a long train of cars that arc

to be charged up from zero or from a

low pressure, after the air is cut in, if

the handle of the automatic brake

v;;lve is allowed to remain in running
Q- in holding position while so doing,

the pump will stop immediately, and it

will not start again until the main reser-

\oir and the brake pipe pressure nearly

equalize. After equalization is nearly

effected, which may require some sec-

onds, the governor w^ill permit tlie

pump to go to work, and it will con-

tinue to work until the system is fully

cb.arged.

The reason the pump stops when the

air is cut in with the handle of the

brake valve in running or in holding

position is, as pointed out by the cor-

respondent, because the diaphragm of

the excess pressure top always has

main reservoir pressure under it. while

i<^ has above it under normal conditions

feed valve pipe pressure (F. V. P.),

combined with the excess spring pres-

sure. Cutting in a long empty train

under the conditions cited permits the

feed valve pipe pressure to fall to a

point considerably below main reser-

voir pressure, thus giving the latter an

opportunity to raise the diaphragm and

its pin valve, and hold them up for a

period of time such as is required by

the main reservoir air to flow through

the feed valve into the break pipe, and

nearly equalize.

Tliis peculiarity of the governor, in

l-.olding the pun'.p stopped for a few-

seconds, at first was regarded as an un-

desirable feature. ;ind it was to some
extent criticized; but as time advances

and experience in the use of the E. T.

brake broadens it is coming to be re-

garded as a desirable feature since it

causes the one manipulating the brake

to carry the handle in release position

while charging, releasing and recharg-

ing, which, of course, is the proper one

for these operations.

During all the years of our brake

manipulation much annoyances and

d;image in tlie shape of stuck brakes,

break in twos and delays have been

caused by releasing with the handle in

running position; and this defect is

being rapidly corrected by the S F 4

governor and E T brake, simply be-

cause tile pump does stop, and it notifies

DYNWMITK rSKD OX A TR.MN IN THE
SdfTII AFRIC.\N WAR.

the engineer by so doing that there has

been an error made in manipulation.

One other feature treated by our cor-

respondent is that of the eflfect on the

S F 4 governor of slight leakage

through the feed valve when the handle

of the brake valve is allowed to remain

in release position too long, which

causes the governor to fail to stop the

pump when the required main reservoir

pressure is obtained. The reason it

allows the pump to continue to work

rntil the pressure for which the high

pressure top is adjusted is obtained is

as stated, namely, a very small volume

of fed valve pipe into which a slight

leakage can quickly increase pressure

and maintain it, above the excess pres-

sure diaphragm, equal to that below it.

This condition of pressure above and

below the diaphragm enables the gov-

ernor excess spring to hold the pin

valve to its seat, and so prevent the gov-

ernor from operating. However, this

btter defect in operation, though not a

serious one, and due to feed valve Icak-

.-'ge alone, has been remedied by sup-

plying the warning port in the rotary

with air taken from the feed valve pipe

supply instead of from the main reser-

voir. Since the amount required for

this port is always in excess of permis-

sible feed valve leakage, the pressure can

not build up in the feed valve pipe while

the handle is in release position. Hence
the governor can not now fail because
of this leakage do regulate the pump as

desired.

Train Weight and Brake Work.
1 he automatic air brake, in its present

state of development, meets the exacting

requirements of modern railway service in

a manner so satisfactory as to inspire in-

creased admiration for this important me-
chanical device.

Since, however, the weights of engines

and cars, and the length and speeds of

trains have increased so much and so

rapidly during the past few years, the

results, measured by stopping distances,

do not fairly indicate the increased work
the brakes are now doing over what they

accomplished a short time back.

The following facts have an important

bearing on this subject:

The weight on the drivers of the loco-

motive has increased from 25,000 to

270.000 pounds, and the draw bar pull

from 10,000 to more than 50,000 pounds.

The total weight of the locomotive has in-

creased from 60,000 to 500.000 pounds, and

the increase in steam pressure has been

from 125 to 225 pounds. These figures

indicate very forcibly the increased capa-

bility of the modern locomotive both for

speed and for power.

In the case of passenger cars the weight

has increased from 20,000 to 130,000

pounds, and in some few cases to more

than this.

As for freight cars the capacity has

increased during the past fifteen years

from 40,000 to 1 10.000 pounds, and the

light weight of the car has increased from

12.000 to 48,000 pounds.

The passenger train schedule speeds

have increased from thirty miles per hour

to sixty-five, and this means, of course,

that the actual speed attained often ex-

ceeds that given in the schedule

The energy contained in a five car train

of 30,000 pound cars at thirty-five miles

per hour is about 6,600,000 foot pounds;

in that of a five car train of 127,000 pound

cars it is 27.700.000 foot pounds.

At a speed of sixty-five miles per hour

the lighter train will have an energy of
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22,950,000 foot pounds ; the heavier an

energy of 96,000,000 foot pounds.

At a speed of thirty-five miles per hour,

a locomotive weighing 4S,ooo pounds has

an energy of 1,979,500 foot pounds; one

weighing 500,000 pounds, at the same

speed, has an energy of 22,898,000 foot

pounds. At a speed of sixty-five miles

per hour the Hghter locomotive has an

energy of 6,741,000 foot pounds; the

heavier has an energy of 75,970,000 foot

pounds.

The energy in a train consisting of the

lighter engine and cars, mentioned above,

at thirty-five miles per hour is 8.579,500

foot pounds; that in a train consisting of

the heavier locomotive and cars at the

same speed is 50.598,000 foot pounds. At

sixty-five miles per hour, the energy for

the lighter train is 29,691,000 foot pounds,

and for the heavier 171,970,000 foot

pounds.

The brake work required to bring a

train to rest varies directly as the foot

pounds of stored energy which it contains

at the instant the brakes are applied.

Hence, a comparison of the energies to be

destroyed as shown above will give an ac-

curate estimate of the greater amount ot

work which the modern brake has to do

to step the train in the same distance that

the lighter train can be brought to a

standstill. And yet, with the higher

speeds and heavier trains the modern

brake is able not only to stop in the same,

but in less, distance than the former

brake operating on the lighter train.

Air Brake Convention.

.As announced in the April number

the Air Brake Association will open

it? 14th annual convention at the Great

Southern Hotel, Columbus, Ohio, Tues-

day morning, May 14th, 1907, at 9

o'clock.

The papers to be read and the dis-

cussions to follow will, without doubt,

prove very important, especially as the

air brake art is now in the act of mak-

ing a vast stride forward, and because

many of those who will be in attend-

ance have had much valuable experi-

ence with the improved apparatus since

the Montreal convention.

Present indications, despite the dis-

couraging aspect of. free transportation

in some instances, point to a large at-

tendance.

Re Transportation.

The following correspondence which

passed between the Secretary of the In-

terstate Commerce Commission and

the .Secretary of the Air Brake Asso-

ciation is self explanatory, but it serves

to show the view of the free transpor-

tation question taken by the Interstate

Commerce Commission. The roads

which do not help their men to attend

stand in their own light.

Boston, Mass., October 30, 1906.

Mt. Edward A. Mosely, Washington, D. C.

Dear Mr. Mosely:

We are receiving a number of dis-

couraging letters from some of our

members and have had discouraging

discussion with others bearing on the

outlook for the future of the Air Brake

Association, with particular reference

to the matter of free transportation to

these meetings. At our last Conven-

tion in Montreal, Canada, many of our

members were unable to obtain free

transportation over the United States

Railroads, the officials thereof refusing

on account of the strict laws prohibit-

ing them from issuing passes. As you
are aware, many of our members are

of the lower salaried class in the rail-

road employ and do not receive free

pass consideration that the master car

builders, master mechanics, and other

officials do. The outlook for our com-

ing convention in 1907 is decidedly

gloomy on this account, and we do

not expect to have many members in

attendance, only those who are em-

ployed on roads running into the place

where the convention is held and men
whose company pay their railroad fare

to the convention. This pass restric-

tion, as interpreted by railway officials,

seems an unjust hardship on the very

members from whom we get valuable

information from the firing line of

daily experience which has gone so far

t(, build up the Air Brake practice on

the Railroads of the United States. It

seems an unjust discrimination against

innocent parties that the law was un-

doubtedly not intended to cripple, and

the future of the Association looks

very gloomy, indeed, and we fear our

Association will be disintegrated unless

some provision can be made to permit

railroads to furnish free transportation

to members to attend conventions of

this character. Inasmuch as Secre-

taries of Y. M. C. A.'s can be granted

free transportation to their meetings,

it would seem that educational meet-

ings, such as the Air Brake Associ-

ation Conventions, which the_ railroads

benefit from largely, and by which the

safety of the traveling public is greatly

enhanced, could be arranged.

I take the liberty of thus writing

you and placing before you w-hat I

consider a decidedly serious situation,

hoping that you may see some way by

which the Association may secure re-

lief. Both yourself and Mr. Borland

are well acquainted with the objects of

the Association, the character of its

meetings, etc., and we hope you will be

able to do something whereby our best

active members, those in lowly posi-

tions, may be allowed free transporta-

tion to the Air Brake Conventions.

(Signed) F. M. Nellis, Sec'y.

Washington, D. C. Nov. 15, 1906,^

Mr. F. M. Nellis,

Secretary Air Brake Association,.

53 State St., Boston, Mass.

Dear Mr. Nellis:

—

Your favor of the 3otli ult. was duly

received.

I am much disturbed at the tone of

your letter, as I have considered the

Air Brake Association one of our most
helpful instruments in bringing about

vastly improved conditions in the in-

spection and maintenance of railway

equipment. Our inspection service has-

been much benefited by the discus-

sions and papers presented at your

conventions, and I feel confident that

the railroad companies themselves have

been greatly the gainers through these

meetings. Your association really

bears the same relation to the im-

provement of the air brake service of

the roads as do the Master Mechanics'

and Master Car Builders' Associations-

to the locomotive and car service, and

in its chosen field of effort it is fully as-

useful to the roads as are the latter

associations in theirs.

I am unable to see why there should

b<- any difficulty over the pass restric-

tion of the new law. The law plainly

slates that the prohibition relative to-

the giving of passes "shall not be con-

strued to prohibit the interchange of

passes for the officers, agents, and em-
ployees of common carriers, and their

families." I am unable to understand
why the carriers are not just as free as

they ever have been to give passes to

their own employees and their families,

and, through an interchange agree-

ment, to the employees of other roads,

and the families of such employees.

Of course, it is a matter that rests

wholly with the carriers; they can

grant or refuse passes to their own
employees and the employees of other

roads, in their own discretion, as there

is nothing in the law to prohibit them
from doing the one thing or the other.

Non-employee members of the associ-

ation cannot, of course, legally be

given passes unless they come under

the excepted classes mentioned in the

law, but the status of employees bas-

in no wise been changed by the law.

It seems to me that if the matter is

properly presented to the roads, and-

they are made to understand the great

benefits that accrue to them through

the holding of these conventions, a

way will quickly be found to overcome
the reputed difficulty surrounding the

pass provision of the law.

Very truly yours,

(Signed) E. A. Moslev. Sec'y.

The Secretary of the Air Brake As-

sociation recommends members to call'

the attention of railway officials to-

these letters, when they ask for trans-

portation to the convention.
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Electrical Department

Elementary Principles of Dynamos.

II.

In conneclion with the elementary

dynamos sliown in Figs. 2 and 3, it was
mentioned that the value of the e. m. f.

generated depended on the strength of

the magnet, llnit is, (in the number of

FIG. 4. SINGLE COIL DRUM ARM.\TURF.,

hues of force between its poles. The
number of lines of force between the

poles of any magnet may be increased

by decreasing the gap or air space

through which they must travel in pass-

ing from one pole to the other. This

can be done by partly filling the space

between the poles with iron or steel.

The effectiveness of the two elemen-

tary machines illustrated therefore may
be considerably increased by securing

the wire to an iron cylinder or ring

nearly filling the space between the

poles and mounted on the same shaft

with the wire and revolved with it, as

shown in Fig. 4 or Fig. 5. The revolv-

ing part of an electric generator such

as is shown in Fig. 4 or Fig. 5 is called

the armature, and the iron cylinder or

rmg is called the armature core.

If instead of making only a single

turn the wire is carried several times

around the core so as to form two or

more turns before being carried to the

commutator or collector rings, the e.

ni. f. generated by turning the armature
at a given speed will be still further in-

creased.

The variation of the e. m. f. in value

and direction during the different por-

tions of a revolution lias already been
explained and also the effect of the

commutator in maintaining a constant

direction in the outside circuit. The
commutator, however, has no effect on
the variation in value, and with an ar-

mature such as is shown in Fig. 4 or

Fig. 5, the e. m. f. will fluctuate from
zero to its maximum value during each
half revolution as shown in Fig. 6.

If instead of only a single coil and a

Iwo-parl CMnimutator, however, addi-

tional coils are placed on the armature

core, so that when one set of coils is at

the position of no e. ni. f. the other will

he at the position of maximum e. m. f.,

as ill the armature shown in Fig, -, the

fluctuations will be greatly reduced as

shown in Fig, 8. By adding still more
coils and coiiinnitator bars, the fluctua-

tions in the e. m. f. at the bruslies can

be practically eliminated.

An armature of the form shown in

Fig. 7 is ciUod a ring armature on ac-

count of the form of the core. The
same elTect can be secured with a cylin-

drical core by winding each of the four

coils on the outside of the cylinder and

connecting them together and to the

commutator in the same way as before.

Such an armature is sliown in Fig. 9

and is called a drum armature. The
ring type of armature is frequently

FIG. 5. SINGLL GcilL KL\G .\RM.\TURE.

used in explaining the theory of dy-

namos and motors on account of the

greater ease with which the connec-

tions may be followed. In actual ma-
chines the drum type is practically al-

ways used.

If a wire carrying an electric current

is coiled around a piece of iron, the iron

immediately becomes a magnet and re-

mains so as long as the current is pass-

ing through the coil. Such a device

is called an electro-magnet. The
strength of an electro-magnet depends

on the number of turns of wire around
it multiplied by the current in amperes
which is flowing, that is, on the ampere-

turns. Thus, if two electro-magnets

are exactly alike except that one of

them has four turns of wire carrying a

current of ten amperes, or forty am-
pere-turns, and the other has twenty
turns carrying a current of one ampere,

or twenty ampere-turns, then the

strength of tlie first should be twice as

(ireat as that of the second.

It will be evident at once that an
eiectro-magnct of suitable strength may
be substituted for the permanent mag-
nets shown in the previous illustrations,

and tliat as long as current is passing
through the coils, the same results will

be obtained from the armature as be-

fore. Electro-magnets of a given

strength can be made more cheaply
tiian permanent ones and all dynamos
of any size are always made with elec-

tro-magnets. These electro-magnets

are called fichl-magnels.

The field magnets of dynamos may
be supplied with current in four differ-

ent ways, all of which are in common
use. In the first of these the entire cur-

rent from the armature of the machine
itself is carried through the coils of the

field winding before going to the out-

side circuit, as shown in Fig. 10. This
arrangement is but little used for gen-

erators, but it is largely used for certain

k:nds of motors, among which are in-

cluded all railway motors. Machines
«hich are built to be operated in this

way are said to be series wound.

The second method of supplying cur-

rent to the field winding is to connect
it directly to the armature, in parallel

with the outside circuit, so the current

lias two independent paths, one through
tlie field winding and the other

tlirough the outside circuit, as shown
in Fig. • II. This arrangement is in

common use both for generators and

FIG. 7- FOUR COIL RING .\RM.\TURE.

motors. Machines which are connect-

ed in this way are said to be shunt zcound.

The third method is a combination
of the first two. The field magnets
are supplied with two sets of coils, and
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the entire current of the armature is

led through one set, which contains

only a few turns and is arranged to

carry a large current, while the other

set contains a large number of turns

suitable for carrying only a small cur-

rent and is connected in parallel with

tl-.e outside circuit. This arrangement

i.- illustrated in Fig. 12. The majority

of modern direct current generators are

built in this way. Such machines arc

said to be compound zvouiid.

All three of these types of machines

are said to be self exciting. Tlie suc-

cessful operation of machines of this

type depends on the fact that when cur-

lent has once passed through the coils

(li an electro-magnet, the iron does not

lose all of its magnetism when the cur-

rent is cut off, but retains a certain

amount of it, which is called residual

magnetism. When a self-exciting dy-

namo is first built, therefore, a current

is sent through its field magnets from

some outside source, and a certain

amount of residual magnetism then al-

ways remains. Whenever the arma-

ture is first rotated then after a period

of inaction, the residual magnetism

causes it to generate a small e. m. f.

This e. m. f. causes a small current to

flew through the field windings, which

increase their magnetism. This, of

course, increases the e. m. f., which is

generated, and in turn increases the

current through the field coils and

so on until the e. m. f. generated by the

armature has reached its normal value.

The fourth method of supplying the

field magnets with current is to connect

them to some outside source of current

such as a battery or another machine, as

shown in Fig. 13. The current delivered

by an alternating current generator is

not suitable for exciting its field mag-

nets, so that the field magnets of alter-

nating current generators are

always supplied from a sepa-

rate source. Machines oper-

ated in this way are said to

be separately excited.

stalled represents the latest advance in

electrical railway engineering science,

and the Erie Railroad is the first steam

railroad to get into commercial service

upon its lines the new single-phase al-

ternating current system of train pro-

jnilsion.

Erie Electrifies One Division.

Last summer the engineer-

ing firm of Westinghouse.

which is part of the single-phase equip-

ment. The Westinghouse electro-pneu-

matic system of multiple unit train

control is applied to the cars, by means

of which a motorman at either end of

any car can control the movement of

tlie train of cars so equipped. These

0°
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Tile supph- of power for operating

this electric system is to be derived

from the lines of the Niagara, Lockport

& Ontario Power Co.. which receives

the current generated at the new sta-

FIG. 9. FOUR COIL DRU.M .\RM.\TrRi:.

tion of the Ontario Power Co. at Ni-

agara Falls, and is now transmitting

it at 60,000 volts as far east as Syra-

cuse, where trolley cars of the local

cars will be capable of a maximum
speed of from 45 to 50 miles an hour,

and will be able to haul one trailer

under any of the conditions of service

that are likely to arise.

The trolleys mounted on these cars

are of the so-called "Pantagraph" type,

consisting of a horizontal cross bar

which makes the contact with the over-

head wire, and is raised or lowered by

a light-jointed framework suitably

n:ounted on top of the car and in-

sulated from it. It is controlled by air

pressure and is designed to instantane-

ously adapt itself to any change in

height of trolley wire as when passing

under low bridges. This type of trol-

ley, making sliding instead of rolling

contact, obviates the annoyance which

is so universally experienced by the

jumping of the ordinary wheel type of

trolley at high speeds.

,^'
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In such instances electricity has been

adopted as a luxurious addition to an

already fairly satisfactory service, and

the possible field for such devclo])ments

is limited to the neighborhood cif a

comparatively few large cities. AH over

the country, however, there are numer-

ous cases where, on account of the un-

satisfactory character of the best ser-

vice which the railroads could afford

to give with steam locomotives, the lo-

cal business of the railroads has been

almost entirely absorbed by competing
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either or both parts of the mechanism
may be stopped at will. Hand tiring may
be resorted to without any alteration in

the stoker mechanism as it is practically

cut of the way of the fireman and engi-

neer all the time. This stoker was made

carried on angle iron supports, reaching,

in arch form, from the top of the water

legs of the tank, and additional support is

afforded by attachment to the overhead

ccnveyor tube. There is no connection

between the tender equipment and that on

i:\GIXI", WITH IIAYDF.N JIECHANICAL STOKER.

by the N. L. Hayden Manufacturing

Company of Columbus, Ohio.

Tracing the coal from tender to fire-

box, there is first the receiving grate.

This is a heavy casting placed in the

floor of the tender close in front of the

ccal gates. The casting has a series of

openings 4x3^ ins., separated by narrow-

bridges, and through these openings the

coal drops into a conveyor trough, im-

mediately under the receiving grate. In

this trough, which extends across the

fuel space from water leg to water leg of

the tank, are a series of buckets, carried

on a pair of endless chains. The convey-

or system consists of the bottom trough

just referred to, at each end of which are

two upright hollow tubes of oblong sec-

tion, with an overhead tube, correspond-

ing to the conveyor trough in the floor

of the tender. The conveyor buckets

move alon.g the trough, toward the right,

up the hollow tube, at that end, then

back along the overhead horizontal tube,

and down the left hand hollow* tube of

the system. The conveyor buckets there-

fore travel in a rectangle, and elevate

coal to a height of about six feet above

the receiving grate. When the coal, moved
along by the buckets, comes to the cen-

ter of the overhead tube, it is discharged

into a worm conveyor at the same
level, which is placed fore and aft, and by
means of the worm, the coal slowly trav-

el! forward toward the engine, and on
reaching the end of the worm conveyor

trough, it drops into the hopper which is

carried on the back head of the boiler.

The overhead w-orni conveyor trough is

the engine, so that by uncoupling the

small steam pipes and other regular con-

nections between engine and tender, the

tender may be readily disconnected from

the engine. The worm conveyor trough

passes in below the overhanging roof of

the cab, and is above and free from the

hopper, so that inequalities of motion of

engine and tender cannot disturb the con-

ton rods of which are fitted with

Scotch yokes which secure the ro-

tation of the gear and sprocket wheels

ntcessary to drive the mechanism. The
engine is bolted to the right upright con-

veyor tube, and steam and exhaust pipes

are carried through the floor of the ten-

der and connect with pipes on the engine

by means of Moran flexible joints. The
steam for driving the engine is taken

from the outside at the top of the dome,

and the e.xhaust connects with the blower

pipe and waste steam is discharged up

the stack in a manner similar to that of

the air pump. The carrying of coal from

the tender to the hopper on the boiler

head is performed by this little engine

and the speed of the conveyor mechanism

and the speed of delivery may be regu-

lated according to work the engine is

doing at any time. Shutting oflf the steam

supply to the little engine stops the de-

livery of coal.

The conveyors and little engine thus

perform what is probably the greater part

o! the physical work of the fireman, and

as such, the tender equipment might be

called a mechanical coal heaver, while the

task of substituting for the intelligent

work of the fireman in distributing coal

to the fire, is performed by the engine

equipment, and this latter constitutes the

mechanical stoker proper.

The engine equipment consists of a

hopper with a feed tube at the bottom by

means of which coal passes through the

fire door. There is also a set of steam

nozzles and a small engine for operating

an intermittent steant blast for distribut-

ing the coal over the fire. In order to

describe this arrangement more minutely,

FRONT AND SIDE ELEVATION OF ENGINE EQUIPMENT.

slant delivery of coal from the tender

to the engine while the conveyor mechan-

ism is at work.

The motion of the buckets and that of

the worm in the longitudinal overhead

conveyor is produced by the operation

of a small twin engine with cylinders

5x4 Ins., with .'kj cut-oflf, the pis-

it may be said, that the hopper is bolted to

the back head of the boiler above the fire

door and has an opening of 18x34 ins. at

the top. The hopper is 25% ins. deep and

has an opening io^x6H ins. at the bot-

tom. This opening is controlled by a slide

operated by hand, and the amount of coal

which passes out of the hopper is thus
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regulated at will. The ho|)per when full lieap of cnal on the tabic and in the in-

contains about 17S lbs. of fine coal, which terval, liefore the succeeding blast of

is the kind for wbicli the stoker is steam issues forth, the coal quickly feeds

designed. down on tl:e table and makes a heap as

Immediately below the liopper is the before.

TF.NniCR EQUIP.MENT. II.\Vm;.\' .STOKEf-t.

fire door, modified to suit conditions.

The door contains a slightly tapfiring coal

passage or chute, set at an angle of about

45 degrees. The function of this passage,

which at its lower end is 6x12 ins., is to

permit coal from the hopper outside the

engine to be delivered to the inside of the

fire-box. The door is not connected with

the hopper in any way, and when the

slide at the base of the hopper is closed,

the fire door can be opened or closed by

hand quite readily, as it is not a fixed part

of the mechanical stoke.r. The coal, after

it passes tlirough this tapering chute in the

door, is delivered on the door flange

above the water space and on a flat table

S ins. wide by 24 ins. long, which is bolt-

ed to the inside back sheet of the fire-

box. The fine coal thus delivered remains

heaped on the table and up to the mouth

of the tapering chute in the door. The
size of this loose heap may be altered

from time to time by the adjustment of

the movable plate on the outside and upper

part of the tapering chute. Reference to

this was made above.

Thus far the coal has been traced from

the tender to the inside of the fire-box.

The latter part of this journey, that from

hopper to what may be called the operat-

ing table, has been accomplished by the

action of gravity, the final distribution of

coal over the grate is accomplished by

means of an intermittent steam blast,

which is driven out flat over the table

from five radially directed nozzles. The
blast undermines and blows away the

The mechanism by which the intermit-

tent blast for automatic firing is produced

consists of a smaller size of twin engine

than that used on the tender, but similar

in design. This engine has cylinders ij^x

ill a (^uide-way. This striking pin when
revolving strikes the beveled end of

the bell crank lever and rocks it on its

fulcrum at its center. This bell crank

lever, when rocked, lifts a small auxil-

iary valve that is seated in the top cap

of the blast valve. This auxiliary valve

has a stem on it that extends down-
ward through the piston valve, but the

piston valve works freely on this stem

and is not attached to it. The idea of

extending this stem into the piston

valve is to keep the steam pressure off

the bottom of the auxiliary valve so

that the auxiliary valve is practically a

balanced valve when open. The de-

pression of this pin acts upon a lever

which rests at one end on a stiff coil

spring. The other end of the lever is at-

tached to the stem of what is practically

an inside admission piston valve. The
interior cavity of this piston valve is,

when in use, always filled with steam di-

rect from the boiler. The upper end of

this piston valve has a greater area than

its lower end and as the valve is vertical

it is normally held by steam pressure at

the upper extremity of its stroke. In this

position the valve is shut, for though the

internal cavity is constantly full of live

steam, it cannot escape.

The revolution of the upright gear

wheel carries the striking pin around so

tliat in passing over the upturned bevel

end of the lever pin, it is depressed, thus

depressing the lever, and forcing down
the valve stem. The piston valve thus

pushed down travels far enough to cause

its internal cavitv to communicate with

DOOR OPF.X. RE.VDY

iV, ins. and the rotation of a small shaft

which it accomplishes thereby turns a

small gear wheel placed in an upright

position which carries on its face a strik-

ing pin with a beveled end.

The striking pin is attached to the

revolving gear wheel and is adjustable

FOR H.\XD FIRING.

the blast pipe leading to the nozzles which

play over the table in the fire-box. The

opening of this valve takes place only

while the bevel faces of the two pins

are in contact and as soon as
,
the

striking pin on the rotating wheel has

passed beyond the lever pin, the internal
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pressure of the piston valve and the action

of the coil spring at the end of the lever

promptly carry the piston valve up, and

so shuts off the flow of steam to the

nozzles.

The travel of the piston valve, and the

consequent width of opening by which

steam enters the blast pipe, is determined

by the adjustment of the striking pin

on the small rotating wheel. If one

may so say, this regulates the size of the

mouthful of steam which gets into the

blast pipe. The frequency with which

these blasts are delivered depends upon
the speed with which the little engine is

run, and the pressure of the steam de-

pends upon the amount of opening of the

hand valve, governing the flow of steam

to the little piston valve.

The form of the casting from wliich

the jets of steam issue is that of a hollow

angle. It lies flat down on the lower lip

of the fire door. It is practically out of

the way all the time, and does not inter-

fere with hand firing. A hand valve be-

low each of the fire nozzles makes it pos-

sible to restrict the opening or shut off

any particular nozzle, at any time. The
intermittent blast passing down the pipe

from the piston valve naturally subdi-

vides itself and issues forth from the

nozzles which are each ^x'/s in. The
heap of coal lying on the table is thus

blown off and distributed over the grate.

The nozzles are divergent, the outer two
blow coal off the table toward the two
back corners of the fire-box ; the next two,

Half S«ct,'ooe-F.

man to see what is going on in the fur-

nace.

The process of testing this stoker has

progressed so far on the Erie that there

is no longer any doubt as to the ability

of the stoker to maintain steam on the

engine, working over a hilly division and
pulling heavy freight trains. The stoker

tM fiocr

.1

dent Roosevelt, also Earl Grey. Gov-
ernor-General of Canada, and many
ethers. The United Engineering So-
ciety, a holding corporation, took pos-

session of the building on behalf of the

Engineering Societies which will have
this as their headquarters. The build-

ing, described clscwliere in our col-

.'^KKI.ETON .SIDE .\N'n KM) \IE\V OE STOKEK,

has done this in bad weather and in good,

and has kept up steam against the effects

of a leak which would have in all proba-

bility ta.xed hand firing to the point of

failure. We expect to be able in the near

future to give our readers the results of

a test to determine the efficiency of the

stoker in the matter of coal and water

^ ^^iz^Jjrm'mi^fQt

umns. was tlie gift of Mr. Andrew Car-

negie, and is situated on West 39th

street, New York.

The dedication ceremony was pre-

sided over by Mr. Charles W. Hunt,

past president of the American Society

of Mech'anical Engineers. The prin-

cipal speaker was President Hadley of

Y'ale University. Forty-three colleges

and technical schools and many scien-

tific societies were represented in the

gathering.

A reception was held in the evening

in the main auditorium of the building,

at which the receiving party consisted

of the presidents of the three founder

societies, the American Society of Me-
chanical Engineers, the American In-

stitute of Electrical Engineers and the

.American Institute of Alining Engi-

neers, and of the United Engineering

Society with their friends. Later in the

evening, in the respective rooms of the

societies, the officers and councils of

the three founder societies received th^;

members and guests, and the entire

l)uil(ling was opened for inspection.

*;eCT10N ok ENGINE EOR STE.\M CL,\.ST OF STOKER.

slightly less divergent, blow coal in the

direction of the forward corners, and the

center one is directed straight ahead. The
effect of this distribution, when all the

adjustments have been made, is to secure

approximately an even spreading or

sprinkling of coal over the grate surface.

This automatic firing is constantly main-
tained at short regular intervals, small

amounts of coal are used at each dis-

charge, and the fire door is not opened.

A peep hole in the door enables the fire-

consumption with heavy trains as com-
pared with average performances with

hand firing.

Dedication of Engineers' Building.

The dedication of the Engineering
Societies' Building in New York took
place about the middle of .April. A dis-

tinguished company of American ami
foreign men of science were present
and letters and telegrams of con-

gratulation were read from Presi-

Activity on the N. P.

.Advices from Cubksac state that the

.Xorthern Pacific Railroad has begun

laying steel on the Culdesac-Grangeville

extension. The track will be laid from
the former town to Canyon City, a

distance of nine miles. From Canyon
City the construction crews will still

continue the work of completing sev-

eral tunnels and fills. Rails, ties and

bridge timber are going into Culdesac

daily, so that the determination of the

Northern Pacific to rush the road to

completion ;s being carried out.
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Items of Personal Interest

Mr. R. C. Thurston has been ap-

pointed supervisor of electric service

for the Erie at Avon, N. Y.

Mr. C. D. Whitney has been elected

president of the Toledo, Wabash & St.

Louis, with headquarters at Toledo, O.

Mr. Jeflf Cornish has been appointed

road foreman of equipment on the

Rock Island Railway at Forth Worth,

Te.x.

Mr. James L. Caldwell has been ap-

pointed assistant road foreman of en-

gines on the Pittsburgh & Lake Erie

Railroad.

Mr. William L. Cross has been ap-

pointed assistant road foreman of en-

gines of the West Jersey & Seashore

Railway.

Mr. S. W. Lee has been appointed

consulting engineer of the Missouri &
North Arkansas, with office at St.

Louis, Mo.
Mr. J. D. Crawley has been appointed

master mechanic of the Georgia, Flori-

da & Alabama, witli office at Bain-

bridge, Ga.

Mr. Irving Seiders has been ap-

pointed foreman of engines on the

main line of the Philadelphia & Read-

ing Railroad.

Mr. Harry Wolhaker has been ap-

pointed roundhouse foreman of the

West Jersey & Seashore Railway at

Atlantic City.

Mr. H. M. Thurston has been ap-

pointed road foreman of engines of the

second division of the Seaboard .'^ir

Line Railway.

Mr. W. J. Hayncn has been ap-

pointed master mechanic of the Missis-

sippi Central, vice Mr. R. M. Bold-

ridge, resigned.

Mr. Thos. Cain has been appointed

general foreman of the shops of the St.

Louis, San Francisco & Texas Railway at

Sherman, Texas.

Mr. W. J. Haynen has been ap-

pointed master mechanic of the Tilissis-

sippi Central, vice Mr. R. M. Bold-

ridge, resigned.

Mr. J. Schumaker has been appointed

master mechanic of the Missouri Pa-

cific at Ferriday, La., vice Mr. R. W^
Ruflfner, resigned.

Mr. John Parker has been appointed

supervisor of signals of the Buffalo di-

vision of the New York Central at

East Buffalo, N. Y.

Mr. C. L. Ruffin has been appointed

division engineer on the South & West-

ern, at Clinchport, Va., vice Mr. A. W.
Jones, promoted.

Mr. F. K. Tutt has been appointed

master mechanic of the Missouri Pa-

cific at Ossawatomie, vice Mr. W. B.

Gaskins, resigned.

Mr. Duncan Robertson has been ap-

pointed foreman of the Texas Pacific •

shops at Marshall, Texas, vice Mr. C.

.•\. Peaker, resigned.

Mr. L. M. Sorrell has been appointed

road foreman of engines on the Balti-

more & Ohio Railway, with headquar-

ters at Parkersburg.

Mr. T. F. Carbery has been appointed

master mechanic on the Missouri Pa-

cific at St. Louis, Mo., vice Mr. M. J.

McGraw, transferred.

Mr. Robert Stewart, of the Tehuan-

tepec National, has been promoted to be

roundhouse foreman at Rincon Anto-

nio on the same road.

Mr. Harry Koehler has been ap-

pointed traveling engineer on the Mexi-

can Central railroad, with headquar-

ters at San Luis Potosi.

Mr. O. A. Cherry has been appointed

assistant chief motive power clerk of

the Pennsylvania railroad, with head-

quarters at Altoona, Pa.

Mr. G. M. Ellsworth has been ap-

pointed chief motive power clerk of

the Pensylvania railroad, with head-

quarters at Altoona, Pa.

Mr. C. M. Taylor has been appointed

assistant superintendent of motive

power of the Chicago, Rock Island &
Pacific at Shawnee, Okla.

Mr. H. D. Kinsella has been ap-

pointed road foreman of engines on the

Pere Marquette Railway, with head-

quarters at Detroit, Mich.

Mr. L. -M. Perkins has been ap-

pointed division engineer of the Nor-

th.ern Pacific at St. Paul, in charge of

the lines east of Staples.

Mr. P. L. Rhodes has been appointed

sales manager of the Homestead Valve

Manufacturing Co., at Pittsburgh, Pa.,

vice Mr. C. B. Ault, resigned.

Mr. F. H. McGuigan, fourth vice-

president of the Grand Trunk Railway,

has resigned to enter the Great Nor-

thern Railway (U. S.) service.

Mr. H. G. Reid has been appointed

locomotive foreman of the Canadian

Pacific Railway, at Chapleau, Ont., vice

Mr. H. W. Fletcher, resigned.

Mr. John N. Davis has been ap-

pointed master carpenter of the Penn-

sylvania Railroad at Tyrone, Pa., vice

Mr. H. S. Wyman, deceased.

Mr. R. G. Long has been appointed

master mechanic of the Missouri Pa-

cific system at Fort Scott, Kan., vic«

Mr. W. C. Walsh, resigned.

Mr. G. W. Mudd, formerly master

mechanic on the Wabash, has been ap-

pointed master mechanic of the Denver

& Rio Grande at Alamosa, Colo.

Mr. J. J. Curtis has been appointed

master mechanic of the Chicago Union

Transfer, with office at Clearing, 111.,

vice Mr. D. Anderson, resigned.

Mr. W. L. Harrison has been ap-

pointed assistant superintendent of mo-
tive power of the Chicago, Rock Island

& Pacific, at Cedar Rapids, Iowa.

Mr. M. F. Burke has been appointed

general foreman of shops of the Toledo

& Ohio Central at West Columbus, O.,

vice Mr. W. R. Davis, 'promoted.

Mr. F. M. Moore has been appointed

assistant road foreman of engines over

the western and middle sections of the

P. & E. division of the Pennsylvania.

Mr. J. B. Kilpatrick has been ap-

pointed assistant superintendent of mo-

tive power of the Chicago, Rock Island

& Pacific, with office at Chicago, 111.

Mr. W. C. Taylor has been appointed

acting division engineer on the Northern

Pacific, in charge of the lines east of

Mandan, with office at St. Paul, Minn.

Mr. F. E. Patton, formerly with the

Mobile & Ohio Railway, has been ap-

pointed road foreman of engines of

the Southern Railway in Mississippi.

Mr. F. W. Williams has been ap-

pointed assistant superintendent of mo-

tive power on the Chicago, Rock Isl-

and & Pacific at Fort Worth, Tex.

Mr. Tabor Hamilton has been ap-

pointed master mechanic of the Cum-
berland Valley, with office at Cham-
bersburg. Pa., vice Mr. J. B. Diven, re-

signed.

Mr. W. Kennedy has resigned as mas-

ter mechanic on the Grand Trunk at

Toronto, Ont., to accept a position

with the Great Northern Railway of

Canada.

Mr. L. A. Larsen, formerly chief

clerk to the mechanical superintendent

of the Northern Pacific, has entered

the service of the American Locomo-

tive Co.

Mr. H. P. Waldon, formerly assis-

tant purchasing agent, has been ap-

pointed purchasing agent of the Pull-

man Company, vice Mr. W. A. Hughes,

deceased.
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Mr. Eugene Hartenstcin, formerly

general road foreman of engines, has

been appointed road foreman of en-

gines on the Toledo & Ohio Central

Railway.

Mr. M. H. Strauss has been ap-

pointed road foreman of engines on

the Pennsylvania Division of the New
York Central, vice Mr. C. P. Diehr,

promoted.

Mr. R. F. Jaynes, general shop fore-

man, has been appointed to the new
office of master mechanic on the Lehigh

& Hudson River, with headquarters at

Warwick, N. Y.

Mr. Wm. Winkie has been appointed

night roundhouse foreman at Cedar
Rapids on the Burlington, Cedar Rap-
ids & Northern, vice Mr. W. N. Fos-

ter, transeferred.

Mr. W. E. Hooton has been ap-

pointed chief clerk to the superintend-

ent of motive power and rolling stock

of the Santa Fe Central, with office at

Estancia, N. M.

Mr. J. R. Donnelly has been ap-

pointed master mechanic of the Grand
Trunk Railway, Ottawa Division, with
office at Ottawa, Ont., vice Mr. J.

Ogilvie, resigned.

Mr. Thomas Tait, chairman of the

Victoria Railway Commission of Aus-
tralia, is soon to take an extended holi-

day in America. He expects to reach

Montreal in July.

Mr. R. M. Galbraith has been ap-

pointed superintendent of machinery
of the Kansas City Southern with of-

fice at Pittsburg, Kan., vice F. Mert-
sheimer, resigned.

Mr. George Cooper has been ap-
pointed road foreman of engines on the

Grand Trunk Railway, Middle and
Southern Divisions, with headquarters at

Sarnia Tunnel, Ont.

Mr. A. E. Clift, formerly on the

Freeport division, has been appointed
superintendent of the St. Louis division

of the Illinois Central, with headquar-
ters at Carbondale, Pa.

Mr. J. J. Flynn, formerly general
foreman of the shops of the Louisville

& Nashville at Mobile, Ala., has been
appointed master mechanic on the same
road at Nashville, Tenn.

Mr. E. Fitzgerald, formerly assistant

to the general purchasing agent, has
been appointed assistant general pur-
chasing agent of the Canadian Pacific

Railway at Montreal, Can.

Mr. M. M. Hayes has been appointed
supervisor of signals of the Western
division of the New York Central, with
office at Rochester, N. Y., vice Mr. J. J.

Cozzens, promoted.

Mr. G. W. Goethals, who was re-

cently appointed chief engineer of the

Panama Canal, has been elected presi-

dent of the Panama Railroad, vice Mr.

T. P. Shonts, resigned.

Mr. E. W. Knapp has been appointed

master mechanic of the International

Mexican Railroad at Monclova, Mex-
ico, vice Mr. G. A. Oliver, resigned to

engage in mining business.

Mr. M. J. McGraw, formerly master

mechanic at St. Louis, Mo., has been

transferred as master mechanic on the

Missouri Pacific to Sedalia, Mo., vice

Mr. S. M. Dolan, resigned.

Mr. H. Putnam, formerly assistant

purchasing agent of the Mexican Cen-

tral, has been appointed superintendent

of car service on the same road, with

office at the City of Mexico.

Mr. P. Z. Zany has been appointed

master mechanic of the Worcester di-

vision of the New York, New Haven
& Hartford at Providence, R. I., vice

Mr. G. Donahue, promoted.

Mr. J. B. Diven, formerly master me-
chanic of the Cumberland Valley, has

been appointed assistant engineer of

motive power of the New Jersey grand

division of the Pennsylvania.

Mr. T. J. Tonge has been appointed

superintendent of motive power, roll-

ing stock, bridges, buildings and water

service of the Santa Fe Central, with

office at Estancia, New Mexico.

Mr. W. R. Willis has been appointed

Engineer of the Missouri district of the

Chicago, Burlington & Quincy Railway,

with headquarters at St. Louis, Mo., vice

Mr. A. W. Newton, promoted.

Mr. F. C. Link, formerly road fore-

man of engines of the first and second
divisions of the Seaboard Air Line

Railway, has been transferred to the

first division of the same road.

Mr. W. F. Girten has been appointed

general storekeeper of the Central

Railroad of New Jersey, with head-

quarters at Elizabethport, N. J., vice

Mr. H. S. Hoskinson, resigned.

Mr. O. E. Maer has been appointed

trainmaster of the Forth Worth &
Denver City Railway Company, with

headquarters at Wichita Falls, Texas,

vice Mr. J. H. Riegel, resigned.

Mr. Joseph Warren, formerly general

foreman at Whitmore, O., has been
transferred to Corning, O., as general

foreman of the Toledo & Ohio Central,

vice Mr. M. F. Burke, promoted.
Mr. C. L. Ewing, formerly with the

St. Louis division of the Illinois Cen-
tral, has been made general superin-

tendent of the lines north of the Ohio
River, with headquarters in Chicago.

Mr. L. S. Oakes has been appointed

division engineer of the Idaho and
Pasco divisions of the Northern Pa-

cific, with office at Spokane, Wash.,
vice Mr. T. H. Croswell, transferred.

Mr. G. W. Snyder, formerly assistant

engineer of the Pittsburgh division of

the Pennsylvania, has been appointed

principal assistant engineer of the new
Western Pennsylvania grand division.

Mr. M. P. Cheney, formerly road

foreman of engines at Needles, Cal.,

has been appointed road foreman of

engines of the Los Angeles Division

of the Santa Fe at San Bernardino, Cal.

Mr. .A. C. Adams, formerly with the

Rock Island, has been appointed mas-

ter mechanic of the Pennsylvania di-

vision of the Lehigh Valley, at Sayre,

I'a., vice Mr. John McMullen, resigned.

Mr. O. C. Omer has been appointed

assistant purchasing agent of the Mexi-

can Central with office at the City of

Mexico, vice Mr. H. Putnam, trans-

ferred to the car service department.

Mr. John Lynch, formerly traveling

engineer, has been appointed master

mechanic of the Southwest division of

the Chicago Great Western Railway,

with headquarters at Des Moines, la.

Mr. C. E. Gossett, master mechanic

of the St. Louis, Kansas City & Colo-

rado, has had his jurisdiction extended

to include the Kansas City Terminal Di-

vision with headquarters at Armourdale,

Kan.

Mr. J. H. Strubel has been appointed

to the newly created position of as-

sistant to the general manager of the

Ann Arbor and the Detroit, Toledo &
Ironton, with headquarters at Toledo,

Ohio.

Mr. George Siemantel, formerly gen-

eral foreman of the Santa Fe shops at

Ottawa, Kan., has been appointed gen-

eral master mechanic of the Fort

Worth & Denver City at Childress,

Texas.

Mr. W. N. Foster, until recently

night roundhouse foreman on the Bur-

lington, Cedar Rapids & Northern, has

been transferred to the Estherville

roundhouse as day foreman on the

same road.

Mr. J. B. Duxbury, formerly night

roundhouse foreman at Estherville,

Iowa, on the Burlington, Cedar Rapids

& Northern, has been transferred as

day roundhouse foreman to Cedar

Rapids, Iowa.

Mr. W. R. Davis, formerly general

foreman of shops of the Toledo & Ohio
Central at West Columbus, Ohio, has

been appointed road foreman of en-

gines at Columbus, vice Mr. E. Harten-

stcin, resigned.

Mr. A. B. Todd, formerly master me-
chanic of the Los Angeles division of

the Santa Fe Coast Lines, has been

transferred to the valley division at

Richmond, Cal., vice Mr. E. H. Har-
low, transferred.

Mr. N. L. Moon, formerly trainmas-

ter of the Delaware & Hudson at Car-

bondale, Pa., has been appointed su-

perintendent of the Wyoming division

of the Lehigh Valley, with office at

Wilkes-Barre, Pa.
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Mr. W. R. Hudson, forim'rly supcr-

intctulciit of the first division of the

Seaboard Air Line, has been appointed

superintendent of terminals of the

Southern Railway, with headquarters

at Salisbury, N. C.

Mr. Mullinix has been appointed su-

perintendent of motive power of the

Chicago, Rock Island & Pacific Rail-

way for the Southwest District, with

office at Topcka, Kan., vice Mr. W. F.

Tollerton, promoted.

Mr. R. H. Rutherford, master me-

chanic of the Mexican Central at Tor-

reon, Mexico, has been appointed mas-

ter mechanic of the Aguascalientes di-

vision of the road, with headquarters

at Aguascalientes, Mexico.

Mr. A. B. Cutlibert, formerly assist-

ant engineer of the Middle division of

the Pennsylvania, has been appointed

principal assistant engineer of the Eas-

tern Pennsylvania grand division, vice

Mr. A. J. Whitney, transferred.

Mr. W. J. Tollerton, formerly super-

intendent of motive power at Topeka,

Kan., has been appointed to the new
office of assistant general superintend-

ent of motive power on the Chicago,

Rock Island & Pacific Railway.

Mr. L. J. Miller has been promoted

from division foreman of the Missouri

Pacific to master mechanic of the Nor-

thern Kansas and Omaha divisions,

with the exception of the Kansas City

Northwestern at Atchison, Kan.

Mr. Elisha Lee, formerly assistant

engineer of the Philadelphia terminal

division of the Pennsylvania, has been

appointed principal asistant engineer of

the Philadelphia, Baltimore & Wash-
ington, vice Mr. C. S. Krick, transfer-

red.

Mr. W. T. Rupert has taken a trip

to Manchuria in the interest of the

American Locomotive Company, where

he will be engaged in the erecting and

placing in service one hundred locomo-

tives which have been sent there this

year.

Mr. D. M. Ferine, formerly superin-

tendent of motive power of the Phila-

delphia & Erie and the Northern Cen-

tral, has been appointed superintendent

of motive power of the Western Penn-

sylvania grand division of the Pennsyl-

vania.

Mr. D. M. Wallace, formerly master

mechanic of the Baltimore and West
Philadelphia shops, has been appointed

superintendent of motive power of the

Philadelphia & Erie and the Northern

Central, vice Mr. D. M. Perine, trans-

ferred.

Mr. George Donahue, formerly di-

vision master mechanic of the New
York, New Haven & Hartford at

I'rovidence, R. I., has been appointed

Master Car Builder of that road at

Readville, Mass., vice Mr. T. D. Simp-
son, resigned.

Mr. C. v. Diehr, formerly road fore-

man of engines on the Pennsylvania

division of the New York Central, has

been appointed general master me-

chanic of the Pennsylvania Division of

the New York Central, with headquar-

ters at Avis, Pa.

Mr. Allan M'Duflf, formerly general

foreman of the Burlington, Cedar Ra-

pids & Northern and Rock Island

shops at Cedar Rapids, la., has resigned

to devote all his time to the duties of

county supervisor, a position to which he

has just been appointed.

Mr. W. G. Wallace has been ap-

pointed to the new office of superin-

tendent of motive power of Ann Arbor

& Detroit, and the Toledo & Ironton,

with office at Jackson, Ohio. The of-

fice of master mechanic of the Ann
Arbor & Detroit has been abolished.

Mr. W. W. Hoit, who for a number

of years has been general yardmaster of

the New York Central at West Albany,

ha? resigned, to become connected with

the Quincy, Manchester, Sargent Com-

pany, with headquarters at their New
York oflice. in the West Street Building.

Mr. Robert C. Shaal, formerly with

the General Storage Battery Company
of New York, has accepted the position

of sales engineer of the Bliss Electric

Car Lighting Company, as assistant to

the vice-president. Col. Jno. T. Dick-

inson, with headquarters at the com-

pany's New York office, Night and Day
Bank Building, Fifth Avenue and 44th

St.

Mr. W. F. Gibbons of London, loco-

motive superintendent of the railroads

in Argentine, South America, is in

Pittsburgh giving particular attention

to the water softening plants that have

been established during the last few

years at the McKees Rocks shops of

the Pittsburgh & Lake Erie. The Ken-

nicot water softening system has been

used for a number of years with most

satisfactory results on the Pittsburgh &
Lake Erie Railroad.

Mr. E. K. Gillette, Cincinnati manager

of the Babcock & Wilcox Boiler Com-
pany, in conjunction with Mr. J. A.

Brett, Cincinnati manager of the West-

inghouse Electric & Mfg. Company, and

Mr. Arthur Brown, Cincinnati manager

of the Westinghouse Machine Company,

recenty visited the Fort Wayne & Wa-
bash Valley Traction Company's power

plant as a compliment to Mr. Thos. Elli-

ott, consulting engineer, of Cincinnati,

who desi.gned the plant.

Mr. William McNab, assistant engi-

neer of the Grand Trunk, was recently

elected vice-president of the American

Railway Engineering and Maintenance

of Way Association, which means that

in due course, according to practice,

he will be made president of that body.

It is the first time that a Canadian has

been elected to this office. Mr. Mc-
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Nab recently delivered a very inter-

esting and instructive lecture before

the Nomads' Club in Montreal on the

principles and practice of locating a

great railway line.

Mr. J. D. Stewart, general superin-

tendent of the Boston & Albany, at

Boston, Mass., has retired from rail-

road service to become president of a

Boston Manufacturing Co. The busi-

ness in which Mr. Stewart will engage

concerns what is said to be a process

for treating copper which will increase

its tenacity, its trength and its wearing

qualities. Copper so treated will be

used in railway supplies. Mr. Stewart

has had a long and varied railroad

career, having begun in the train des-

patcher's office on the Pennsylvania

when he was thirteen years old.

A largely-attended "sociable" was
held at Battersea Town Hall, England,

last month, in honor of Mr. Thomas
Atkinson, the "Father of the Amalga-
mated Society of Engineers." Mr. At-

kinson has been a member of trades

unions for seventy-five years. He is

now ninety-six years of age, and was
an apprentice in George Stephenson's

shops when the famous "Rocket' was
constructed. It will be remembered
that it was the success of this pioneer

engine, the "Rocket," against three

other competitors, in the Rainhill trial,

that placed Stephenson's locomotives

in the front rank for many years. The
"Rocket" is now in the South Kensington

Museum, London.

Mr. H. S. Hoskinson, formerly gen-

eral storekeeper of the Central Rail-

road of New Jersey, has recently be-

come connected with the Dressel Rail-

way Lamp Company of New York. Mr.

Hoskinson has been for a number of

years in railway service, having served

his apprenticeship in the Pennsylvania

shops at Renovo, Pa. Shortly after the

completion of his apprenticeship he

was given the position of inspector of

piece-work on the same road. Later

on he was appointed assistant master

mechanic on the Camden & Atlantic

Railway, before its absorption by the

West Jersey & Seashore. He subse-

quently became storekeeper of the Am-
boy division of the Pennsylvania Rail-

road, which position he held for a

number of years, and until he was of-

fered and accepted the position of gen-

eral storekeeper of the Chicago & Al-

ton at Bloomington, 111. Shortly after

the formation of the American Loco-
motive Co., Mr. Hoskinson became
storekeeper of the Pittsburgh plant of

that company, and for the past five

years he has been the general store-

keeper of the Central Railroad of New
Jersey at Elizabethport, N. J. The in-

creasing business of the Dressel Railway
Lamp Works has caused that company to

look about for able and energetic men and

Mr. Hoskinson's services have been se-

cured by that company. His many friends

will be pleased to hear of his advance-

ment and continued prosperity. His inti-

mate acquaintance with all the details of

railroad work will make him a valuable

acquisition on the staff of the lamp

company.

llie International Railway Master

Boiler Makers' and the Master Steam

Boiler Makers' Associations will hold

their joint session in Cleveland, Ohio,

May 2ist, 1907. All boiler foremen and

assistant foremen, and others who are

actively interested in boiler designing,

construction and maintenance are cor-

dially invited to participate in the discus-

sions of this meeting. The Hollenden

Hotel has been chosen as official head-

quarters, with convention hall in the ho-

tel. A splendid programme of entertain-

ment has been arranged for the ladies

and friends. It is expected that at least

500 members will attend this meeting, and

that a permanent consolidation of the two

organizations will be effected at that time.

Mr. J. T. Goodwin, of the American

Locomotive Works, Richmond, Va., is

secretary of the International Railway

Master Boiler Makers' Association, and

Mr. George M. Clark, of Sharkey &
Peck, Chicago, is secretary of the Mas-

ter Steam Boiler Makers' Association.

The officers of the International Railway

Master Boiler Makers' Association will

preside at the Cleveland meeting.

Much credit is due to Mr. J. T. Good-

win, who was president of the Railway

Boiler Makers' organization last year, for

bringing these two bodies together. Their

objects and purposes are practically the

same, and the union will probably result

in a more influential organization.

Rotary Snow Plow.

A pamphlet recently issued by the

American Locomotive Company illustrates

and describes the Rotary Snow Plow built

by that company. The first part of the

pamphlet contains a brief account of the

work done by the Rotary in fighting the

snow on various railroads, with illustra-

tions of the Rotary in operation. Then
follows a description of the plow, giving

the particular features of the design. Th;
last part of the pamphlet contains a set of

rules for the guidance of those operating

the Rotary, based on experience gained

during the past years in handling the

plow. The pamphlet may be obtained by

direct application to the company.

The Standard Coupler Company an-

nounce the removal of their New York
offices from 160 Broadway to the six-

teenth floor of the United States Express

Building, No. 2 Rector Street (rear of

Trinity Church) ; also the removal of its

Chicago offices from the Monadnock
Block to the Fisher Building.
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Valve Setting Machine.

There arc a niiinbcr of very interest-

ing things whicli one may see when
walking tlirough tlie Erie Railroad

shops at Susquelianna, Pa., and among
them is a neat little valve setting ma-
chine, which has been got up by Mr. H.
II. Harrington, the master mechanic at

that point. The machine is compact
and strong and does its work well.

It is operated by an ordinary air mo-
tor, and it can be connected vvitli the

rollers which move the driving wheels,

by slipping the hollow hub of its

little toothed driving wheel over the

square end of the roller shaft. This

AIR OPERATED VALVE SETTER.

roller shaft carries two driving rollers

with corrugated faces, while the other

two or idle rollers are plain. The air

motor is attached to the valve setting

machine in the usual way.

The valve setting machine consists

briefly of a rectangular frame, in which

are bevel gear wheels. The air motor
revolves a shaft with a small bevel gear

wheel on it. A shaft at right angles to

this carries two bevel gears, one of

which only can engage with the air

driven bevel at a time. A small lever

shifts first one of these and then the

other into or out of contact with th-?

air driven bevel wheel, and so reverses

the motion of the right angle shaft. On
this shaft a small pinion gears with the

hollow gear wheel, which is on the driv-

ing roller shaft. The operation of the

small hand lever at the side determines

the direction of rotation which the

driving roller shaft receives, and
it also throws both bevels out of

gear and so instantly stops the motion
of the machine and the engine wheels,

wherever desired, without stopping the

air motor.

The whole arrangement of gears re-

minds one of the transmission

mechanism of an automobile, but

the valve setting machine takes

up very little room, and as

a sailor would say answers the helm
Quickly and positively. The little air

operated machine does the work cut

out for it to the satisfaction of every-

one, and the squad of "pinchers" which

was formerly required as part of what
might be called the "valve setting coni-

]i;iny" has been turned loose in the

sliop and are utilized for other pur-

I)Oscs, while the machine effects a sav-

ing in time, money and muscle.

No More Brain Fag.

If you want a handy time and cost

computer we know where there is one

to be had. It is a very useful thing if

you want to check up the time required

for such shop operations as boring,

turning, or facing an article on a bor-

ing or turning mill or a lathe, and if

you want to get the cost after you

know the time, the computer will give

ii to you. You don't have to make any
calculations, or to run over anybody's

figures. All you do is to set three little

discs and the trick is done. It is one

of the Cox computers, similar to those

which were issued by Railway and Loco-

motive Engineering some years ago,

and which became immensely popular.

The computor is made of cardboard

and is covered in leather and when
folded up it measures 4j'2x6 ins. There

are three little cards turning on a

pivot, two of them are sectors and one

is a circle, and by setting these as di-

rected on the margin you can at once

get the time required for turning or

boring and the cost of the same. You
can also get the time required for fac-

ing with the cost. You can ascertain

the suitable cutting speed and feed for

;i tool when the dimensions of the work
are known and the time required has

V.\LVE SETTING il.VCHINE ON THE ERIE.

been determined. In every case you

can get the cost when the computer

has given you the time. The computer

gives you all these things and incident-

ally throws in a feeling of satisfaction

while reducing the wear and tear on

your organ of thought.

If you want a computer to make you
wise you can get one by following the

directions given below. Remember that

to find the time by this computer
hardly costs you a thought, and you
can get the cost in no time. It gives

you the time for any operation without

taking up much of yours, and though
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it gives you the cost it does not cost

you anything. The way to become
possessed of a computer is to write to

the BuUard Machine Tool Company of

Bridgeport, Conn., and ask for the kind

mentioned in this, the May issue, of

R.MLW.w .AND Locomotive Engineering.

The request for the time and cost com-
puter will not be costly, though it will

certainly be timely.

Electric Hoist.

The type of hoist shown in our illus-

tration is a new design. It has a maxi-

mum lifting capacity of one-half ton

at a lifting speed of 15 ft. per minute.

The motor frame supports the load and

the entire hoist mechanism, and is made

HOIST FOR RAILROAD SHOPS.

of cast steel with an ample factor of

safety. The motor itself is entirely

enclosed, and it is lubricated by grease

fed by compression grease cups.

Grease lubrication has the advantage

of being clean and not causing any drip

on the floor. There is no danger of it

getting on the armature or commuta-
tor, and the grease cups being promi-

nent, so to speak, invite attention.

Two gear reductions are interposed

between the motor and the pocket

wheels, cast iron spur gears with cut

teeth being used, the pinions beina;

made of machine steel. The gearing is

enclosed in a cast iron bo\ open in the

centre. The pocket wheel is made of

cast iron, but, of course, is not in ten-

sion, and the chain and hook are made
of tested stock, the chain being tested

after forging. An automatic high

limit switch of the lever type is at-

tached to the hoist.

This type, which the makers, th.'

Sprague Electric Company, of New
York, call the S-y hoist, is compact,

the distance from the inside of hook at

top of lift to centre of suspension bo't

being 25^2 ins., and from inside of hook

to bottom of I-beam runway, when sup-

plied with plain (Style A) carriage, is

28J4 ins. These hoists are supplied

with single speed controllers and plain,

trolley carriages.

Steamboats and Flying Machines.

The International Maritime Exposition,

which will be held in Bordeaux, France,

from May to November next, will be to

celebrate a century of steam navigation.

It will be under the auspices of the

League Maritime Francaise, and is likely

to be a very pretentious affair. The ex-

hibition will be under the official patron-

age and aid of the French government, of

the Department of the Gironde, the city of

Bordeaux, the Chamber of Commerce, and

the Philomathic Society. It is open to

citizens of all countries, and will receive

exhibits of all industrial, agricultural or

artistic products pertaining to maritime

affairs. Sections will be devoted to ocean

geography, aerial navigation and motor

boats. It is the intention to include in

the programme congresses, competitions

and lectures on subjects concerning mari-

time affairs.

The H. K. Porter Company of Pitts-

burgh, Pa., builders of light locomotives,

have now in preparation a catalogue il-

lustrating and describing the locomotives

which they turn out. The catalogue to

which we referred in our April issue will

be superseded by the new one which w-ill

shortly be out. The new catalogue will

of course be up to date in every way and

will show the heavier and more powerful

types not included in the present one.

Due notice of the new catalogue will be

given and those who desire the latest in-

formation on the subject can apply to

the company. It may be mentioned the

offices of this company are now on the

I2th floor of the Union Bank Building,

Pittsburgh, Pa.

For and Against Fast Trains.

A few years ago American newspapers

were vying with each other in urging

upon railroad managers demands for

faster speed of trains. Invidious com-

parisons were made between the speed

of out express trains and those of Europe.

Eighteen-hour trains to Chicago and

three-day trains to San Francisco were

in demand, and the editors professed to

believe that such speeds could be ac-

complished with perfect safety. Fast-

speed trains were put on to meet with
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Men
W^anted
for

High
Salaried

Positions
OwinR to the great demand for men

with teclinical training to fill gaps caused

by promotion, the Pennsylvania Railroad

has sent out a plea to the presidents of

universities and colleges asking that more
men be urged to prepare for railroad

careers. As a result it is understood that

the heads of several institutions will

recommend special departments for

instruction in railroad work. The de-

mand for trained men is now due to the

improvements in and about New York
and to extensions of the system. Engi-

neers and operating officials are needed.

New York Sun

This is proof positive that there

are better paying positions wait-

ing for you if you will qualify

yourself to fill them. This is a

very simple thing to do. Thou-
sands of railroad men have done it

before you through I. C. S. coiirses

of training. You secure this

necessary technical training in

your own home, in your spare

time, and at low cost. If you
really want a better position,

mark and mail the coupon below
and we will tell you the surest and
quickest way in the world to get

it. Don't indulge in the putting

off habit. Send us the coupon
NOW.

International Correspondence Schools
BOX 805, SCRANTON, PA,

Please explain, without lunhcr obligation on my
part, how I can qualify tor a larger salary and advance-
meat to the position before wnich is marked X.

General Foreman R. R.
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plot at once. Switching tracks will be

put in, which will be of immediate

advantage, and the lumber yard will

be removed to the new site.

Plans are now being drawn for a

new building to contain a foundry, a

blacksmith shop, and a power house,

and when these structures are com-

pleted the company will have 140,000

additional square feet of floor space

for manufacturing purposes. The
Union Switch and Signal Company is

probably the oldest concern in the

country engaged in manufacturing rail-

road safety appliances, and the experi-

ence which their engineering staff has

accumulated is now greatly appreciated

by the railroads, since the application

of safety appliances to railroads has

become a necessity.

ing device, shown in our illustration, thus

maintaining an even tension of the blade

at all times.

The lower wheel is solid webbed, and

its weight gives it a momentum which

continually controls the lighter upper

wheel. The machine has an iron table

24 X 26 ins., which may be tipped to any

angle up to 45 degs., and is securely

locked in any position. The height from

floor to top of table, 37% ins. The upper

guide, which is of the new roller type, is

carried on a square bar, insuring perma-

nent alignment. It has a vertical adjust-

ment for any distance up to 12 ins. above

the table. The height of machine over

all, 6 ft. 9 ins.

The manufacturers of this band scroll

saw are the J. A. Fay & Egan Co., Cin-

cinnati, O. They will be happy to supply

anv information to those interested.

Band Scroll Saw.

This machine will appeal strongly to

those desiring a band saw for a large va-

riety of light or heavy work. The column

of this machine is a substantial, cored

casting, its form being such as to give the

greatest freedom of movement to the

BAND SCROLL SAW.

operator. The wheels, which are 33 in. in

diameter, are taper fitted on to the shafts,

which run in long bearings.

The upper wheel is carried on a sad-

dle vertically adjustable by means of a

hand wheel, convenient to the operator,

for varying the length of the saw blade.

The bearing is mounted on a knife edge

and fitted with the patent sensitive strain-

Tate Flexible

Staybolt

Where is the Cold Chisel?

An automobile factory may be regard-

ed as one of the most modern industrial

establishments, and therefore we might

expect to find in such places the very

latest methods of producing and finish-

ing work. I visited a very

large, thoroughly up-to-

date automobile shop late-

ly and was surprised at the

absence of a tool that used

to be very much in evi-

dence in my shop days.

That was the cold chisel.

I did not enter upon shop

drudgery before the advent

of the shaper and planer,

but I got there when many
men were still toiling daily

who preferred using the

cold chisel rather than the

machine, unless the job

called for a deep cut.

Those were the days

when cold chisels were

fondled and kept in condi-

tion for fine cutting. No
barber paid more attention

to his razor than the ma-
chinist paid to his chisels

when chipping was in

vogue. But grinders and

shapers and millers have

banished the cold chisel

from modern work.

I

The McConway & Tor-

ley Company of Pittsburgh,

Pa., have issued in vest

pocket form an abstract of the deci-

sions of the Arbitration Committee of

the Master Car Builders' Association

from case 704 to case 712, inclusive,

November, 1906. These decisions are

official interpretations of the M. C. B.

Code of car interchange rules, and are

useful to those who wish to know how
to act in similar cases. The little pam-

Holds firebox sheets secure-

ly together, and accommo-

dates itself to the unequal

expansion of the plates.

FLANNERY BOLT
COMPANY

.PITTSBURG, PA., U. S. t.

Suite 308, Frick BIdg.

B. E. D. STAFFORD, • - General Managor

Write ui for Referenc* Book
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Homestead
Valves

Straiifhtway. Three-way and Four-way,
and

Homesteacl
Locking Cocks
Are Famous the World Over

They cost more, but nre worth very much
more than other makes. You try them

and see.

Iron Body. Brass Plug, 1V» in.

HOMESTEAD VALVE MfG.CO
WORKS

I'lilet forms a supplement to the Car

I nlcrcliange Manual issued by this

vvcll-knovvn coupler company. The
pamphlet can be pasted in the back of

the manual. Write to the McConway
iS- Torlcy Company if you want a copy

of this abstract of decisions.

HOMESTEAD. PA. PITTSBURG, PA.
I

American Locomotive

Sander Company
I3th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

LiACH, Shehbdrne, Dean, QANnFR*N
Houston, "She" and Cuetis OrtllUl^IVO

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY, CHICAGO.

66 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House, London, Eng.
Intpection of Steel Rails, Splice Bars, Railroad

Cars, Wheels, Axles, etc. Chemical Laboba-
TOEY—Analysis of Ores, Iron, Steel, Oils, Water,
etc. Physical Laboeatory—Test of Metals, Drop
and Pulling Test of Couplers, Draw Bars, etc

Efflolency Teett of Boilers, Enrlnea
and Locomotives.

Improved Track Drill.

The difficulties heretofore encoun-

tered by tracklayers in drilling rails

in position have been very satisfac-

torily overcome by improvements

recently made in the mechanism of

the Cook standard track drill, shown

in our illustrations. The ball bearings

of this tool, as it is now made, are

encased in highly tempered tool steel

"racers" of improved construction.

They are self-contained in such a way

that the balls cannot be lost out of

the racers, nor will they fall out when

is accomplished by means of a crank

at the end of the feeding screw where-

by the drill bit may be quickly screwed

up to the work, or returned, as desired.

The rapidity with which the spindle

can be moved forward or back renders

it unnecessary to collapse the drill,

except when trains are actually pass-

ing over the track.

The H. A. Rogers Company, 19 John

street. New York City, who have been

prominent for many years as dealers

in railroad and machinists' supplies,

are the e.xclusive selling agents for

this drill in the Eastern and Southern

States, and will be pleased to send

circular and full particulars on appli-

cation.

Accidental Discoveries.

The metal business owes many valu-

able discoveries to accidents that happened

COOK STANDARD TRACK DRILL.

the bearings are put on or taken off.

This operation is accomplished by

merely unscrewing a set screw.

The method of absorbing the thrust

Jue to drilling, eliminates the cutting

of the thrust bearing, which is a com-

mon drill trouble, the friction at the

thrust point having been reduced in

this design, and the power exerted on

the handles of the drill is almost en-

tirely used at the bit point in cutting

through the rail, and not lost as fric-

tion in the drill mechanism. As a

further means of absorbing the bit

thrust and reducing friction to a mini-

mum, a square nut, internally threaded

to fit the feed screw, is made to take

the thrust. The ratchet wheel, hereto-

fore held as if in a vise, being thus re-

lieved of the thrust, revolves easily,

and so prolongs the life of the pawls,

cam, the forks at the end of the "walk-

ing beam" or arm, the gears and all

other parts likely to become worn.

Another feature of the Cook standard

track drill in its improved form is the

"quick return" of the drill bit. This

under the notice of men who had ac-

quired habits of observation, and the ca-

pacity of reasoning from cause to ef-

fect. Malleable iron was discovered by

Seth Boyden noticing that the texture of

a cast-iron grate had changed through the

bar getting burned.

While R. Mushet was experimenting

with tool steel he found that one bar had

acquired the property of self-hardening

without being quenched in water. That

bar was a mystery for a time, till it was

discovered that tungsten had been mixed

with the iron from which the steel was

made.

In the dressing of Mushet steel tools,

Henry Gladwin noticed that tools thrown

on the floor after forging and cooled by

the air draft passing under a door did

better work than those cooled in a bin.

That led to tests of cooling under an air

blast, and it effected a very important

improvement.

It is the law of good economy to

make the best of everything. How much

more to make the best of everj' man.
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Medal from Liege.

The Armstrong Brothers Tool Com-

pany of Chicago have been awarded a

medal for their exhibit of lathe and

planer tool holders, at the recent Inter-

national exhibition at Liege, Belgium.

This company are "the tool holder

THREE B.\R BORING TOOL,

people" and their three bar boring tool

is a very serviceable article.

A slight turn of one nut releases or

fastens both bar and holder. Bars can

be changed as needed almost instantly,

thus allowing the operator to use the

stiflfest bar possible for each job with

the result that speeds and feeds can be

increased and time saved. The tool

holder is very stiff and is made from

bar steel throughout. The cutters are so

held that the strain of cut holds them

tighter. The convenience of this late at-

tachment is appreciated by many practical

machinists who use them.

Dutch State Railway Express.

The engine shown in our illustration

is used in e.xpress service on the Dutch

State Railways, of which a series of

one hundred and thirty-five engines

1302.4s sq. ft.; boiler pressure, 160 lbs.

They are equipped with the Westing-

house brake and the New York duplex

pumps. The engines are painted a light

green, with black bordering lines in

yellow, while the frames are reddish

brown.

.^t the beginning of this month the Chi-

cago branch of Niles-Bement-Pond Com-

pany occupied their new offices on the

sixth floor of the new Commercial Na-

tional Bank Building, Clark and Adams

streets, Chicago, 111. In this building

there are also many large engineering and

steel companies. The Pratt & Whitney

Company left their show room and offices

at 46-48 South Canal street, and com-

bined their machinery sales department

with that of Niles-Bement-Pond Com-

pany. The show room and stock of Pratt

& Whitney small tools, and the small

tools sales department, are on the ground

floor of the new Plamondon Building, at

the corner of Clinton and Monroe streets,

where a complete line of Pratt & Whit-

ney small tools and gauges is carried in

stock. Mr. Geo. F. Mills, who has for

several years looked after the interests of

these companies in the Chicago territory,

is manager of the Chicago offices.

A change of company name of more

than usual interest recently took place.

The Sawyer-Man Electric Company

will hereafter be known as the West-

inghouse Lamp Company. Thus the

name of the pioneer company in the

lighting industry becomes a matter of

history. It has, of course, been gen-

erally understood for some years past

that the Sawyer-Man Electric Com-

pany was a Westinghouse interest, and

DUTCH ST.-\TE R.\ILW.\V E.XPRICSS ENGINE.

Oliver Lippincott

photographer

20 John Street, New York

Process and Mechanical Prints

Perfect reproduction from Tracings,

Black Lines, White Paper, any size, for

Specifications ,Tnd Estimates.

THE UNION

SWITCH & SIGNAL

COMPANY

CONSULTING

AND MANUFACTURING

SIGNAL ENGINEERS

Automatic Block Signals—Electric

and Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staff Apparatus

have been built by Beyer, Peacock &

Co., of Manchester. These engines are

provided with Serve tubes 2^4 ins. out-

side diameter, which are cleaned by

steam taken from a small cock placed

at the front of the smoke box and

directed from a jet at that end.

Some of the principal diinensions are

cylinders, 18 x 26 ins. Driving wheels,

7 ft. diameter. Total Jieating surface.

the change of name is but the result

of changed conditions.

Wooden Rolling Doors.

The Kinnear Manufacturing Com-

pany of Columbus, Ohio, who are

widely known as the makers of the

Kinnear steel rolling doors for round-

houses, street car barns and other

buildings, have lately put upon the

General Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK
CHICAGO -

ST. LOUIS

143 Liberty Street

Monadnock Block

- Frisco Building

THE TANITE CO.
seeKs tKe support of
Railroaiders beca»ise:

The man who uses a TANITE wheel

will find it safe. Because pay for a TAN-
ITE wheel secures the greatest productive

capacity. Because TANITE MILLS
EMERY is mined in America and ap-

peals to all who earn wages in America.

Because TANITE grinding machines are

practical.

THE TANITE CO. sells Emery, Solid

Emery Wheels, Buffing Lathes, Guide Bar

Grinders, Car Brass Grinders, Bench and

Column Grinders, Surfacing Machines,

Open Side Emery Planers, Saw Cum-
mers, Automatic Planer Knife Grinders,

Diamond Tools, Polishing Paste for Bras*

and Nickel, Emery Wheel Cutters and

Dressers.

The Tanite Co. builds special machines

for special wants

THE TANITE CO.
STROUDSBURG, PA
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Locomotive
Blow=Off Plug Valves

fig- 9.

All Brass, extra heavy, with Cased Plug.
For 250 lbs, pressure.

Made with Draining Plug to prevent
freezing.

Locomotive

Gauge

Cocks
For High Pretfore

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight

under the most ex-
acting conditions.

Shanks Threaded
to specifications for
Locomotives.Fig. 23, with Wheel.

Swing-Joints and

Pipe Attachment

Fig. 33.

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for
Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.

market a wooden rolling door which the curtain shaft, or barrel, gears and
embodies the same principle as that hoists. On the barrel are placed spiral
used in the steel doors. cast iron rings to which the suspend-
This new door is constructed of a ing ribbons arc attached so that after

curtain proper, composed of wood slats the first turn of the slats around the
strung on phosphor bronze ribbons, shaft the roll is always a true spiral.

opi:r.\tin(; micchanism and case tor rolled door.

The edges of the curtain travel in

wood grooves at the sides. The cur-

tain is suspended and rolls upon a

barrel consisting of a boiler tube of

sufficient diameter to afiford absolute
stiffness and which contains within it

the helical springs necessary to coun-
terbalance the weight of the curtain.

The ends of this tube are closed by
cast iroiJ plugs, and thus the springs

On the rear flange of the brackets and
behind the curtain proper, is carried

a pivoted cradle in which operates two
rollers. On the bottom of the brackets
are suitably curved projections form-
ing a throat which serves to guide the

curtain properly down into the groove.
It will be seen from our illustrations

that the curtain tends at all times to

hang vertically from the shaft, with the

SECTIONS OF THE WOODEN ROLLING DOOR.

are thoroughly protected. The whole
is supported on brackets of heavy cast

iron.

Pivoted at the upper and lower cor-

ners of the brackets are two heavy
radial arms, extending in opposite di-

rections with their free ends connected

by a horizontal link bar which carries
'

coil bearing against the rollers at the

back of the brackets. The pressure of

the rollers is very light, owing to the

nearly vertical position of the radial

arms. As the door is rolled up, and
the diameter of the roll necessarily in-

creases, the whole shaft is pushed for-

ward horizontally being carried by the
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This ilKjstrjtion fhows the form of coMtrucUoo of the

Dart Patent Union

Every feature of consttTictlon represents the

best points to Insure stability and durability. The

malleable Iron pipe ends and nuts, In combination

with bronze metal seats, are as near perfection t»

Is possible to approach, and the sales to date In-

dicate the public approval. There are none so

good. For sale by all the principal Jobbers In

United States, Canada and Europe.

E. M. Dart Mfg. Co., Providence, R. I.

FAIRBANKS CO.. SALES AGE^^•S.

MICA
CABOOSE UMP (HlMNtYS

Save 50 per cent.

STORRS MKA (0.,

R. R. Dept. Owego. N.Y

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too much

room and don't give satisfaction.

Nicholson

Expanding Mandrels

Take everything from I to 7 inch

holes. Take up little room

—

always ready and you can buy

four sets for the cost of one of

the solid kind.

Are You UsingThem?
Catalogue tells you

more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.

pivoted arms until the entire capacity

of the brackets is occupied and the

door fully opened. The process is, of

course, reversed as the door is closed.

This method is simple and sure and

secures a vertical hang of the slats

from the shaft at all times, thereby re-

ducing wear and preventing the dragging

of slats over any projections. A space is

left between the first and second slats at

the top to accommodate any movement

of the slats on the ribbon, due to

swelling or shrinking of the wood. The

method of attaching the ribbons to the

rings is to bend the ends of the rib-

bon around the top slat and bolt

through both slat and ribbon, thus put-

ting no direct tearing strain on the

thin metal of the ribbon and eliminat-

ing sharp bends. The lower end of

ribbon is secured to adjustment bolts

ii. a heavy stiffening-bar fitted to the

bottom of the curtain.

Some of the forms of slats are

s] own. Ribbons are threaded through

slots in the slats every 2}^ ins. The

transverse form of these slots has been

scientifically calculated and accurately

cut and the flexure of the slats round

the barrel does not change the relative

length of ribbon and slats. The trans-

verse form of the slat is such as to

give the maximum amount of material

and at the same time the head of the

slat is so formed that the over-lapping

lip of the slat above it presents the

least amount of unsupported surface

v/hen the slats are flexed. The slot

or ribbon is never at any time uncov-

ered. When the door is closed the

wearing surfaces of the slats upon

cacli other are entirely covered so that

there is no chance for dust or grit to

get on them.

The curtains are accurately counter-

balanced and are very easily operated.

The slats are treated with a water

proofing compound, but they are paint-

ed after erection to conform to the

finish of the building. The makers

state that one of these doors 13 ft.

wide by 17 ft. high has been oper-

ated over 1,800 times by common

laborers in a shop, without show-

ing appreciable wear. The time re-

quired to operate this door is 30 sec-

onds.

Ancient Wisdom.

Titus Livius, the Roman historian, tells

us that one of the maxims constantly

inculcated by his instructors was, "Ne-

tenlcs, aut prefice," or, in other words

—

Attempt not, or accomplish thoroughly.

This is as good advice to-day as it was

two thousand years ago. A smatterer

never will amount to anything. The per-

fect mastery of some particular calling is

the high road to success. The path lead-

ing to knowledge is often strewn with

difiiculties. This is especially the case in

every department of railroad work. The

complex mechanism, the many details, the

numerous rules and regulations render a

thorough knowledge of the duties apper-

taining to any branch of railroad work

difficult of accomplishment.

Right here. Railway and Locomotive

Engineering supplies the necessary ma-

terial. Its pages are filled with the ex-

pressions of the best thoughts of the

leading railroad men of our time. It

has met the universal approval of the

leading railway men throughout the

world. The price, $2.00 a year, places

it within the reach of every railroad

employee.

"Twentieth Century Locomotives," An-

gus Sinclair Co., deals comprehensively

with the design, construction, repairing

and operating of locomotives and railway

machinery. First principles are explained.

Steam and motive power is dealt with;

workshop operations described, valve mo-

tion, care and management of locomotive

boilers, operating locomotives, road re-

pairs to engines, blows, pounds in simple

and compound engines; how to calculate

power, train resistance, resistances on

grades, etc. Shop tools explained. Shop

recipes, definitions of technical terms,

tables, etc. Descriptions and dimensions

of the various types of standard loco-

motives. The book is well and clearly il-

lustrated and is thoroughly up to date in

all particulars, fully indexed. Price, $3.00.

"Locomotive Engine Running and Man-

agement," by Angus Sinclair, is an old

and universal favorite. A well-known

general manager remarked in a meeting

of railroad men, "I attribute much of my

success in life to the inspiration of that

book. It was my pocket companion for

years." Price, $2.00.

"Practical Shop Talks." Colvin. This

is a very helpful book, combining in-

struction with amusement. It is a par-

ticularly useful book to the young me-

chanic. It has a stimulating effect in in-

ducing him to study his business. We
sell it for 50 cents.

Spangenberg's Steam and Electrical En-

gineering has 672 pages, 648 illustrations.

It may be called a complete library in

one volume, and is in question and answer

form ; which is an easy way of obtaining

useful information. Covers a wide field.

Fully indexed for reference so that any

subject may be readily turned to and an-

swer found. Price, cloth, $3.50.

The 1907 Air Brake Catechism, by C.

B. Conger. Convenient size, 230 pages,

well illustrated. New edition. Up-to-date

information concerning the whole air

brake problem, including the ET equip-

ment in question and answer form. In'

structs on the operation of the Westing-

house and the New York Air Brakes,

and has a list of examination questions

for enginemen and trainmen. Bound only

in cloth. Price, $1.00.

I
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STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE.

TheLocomotiveUp to Date

Price, $2.50

New York and

Westinghouse Air Brakes

Price, $l.SO

One Thousand Pointers for

Machinists and Engineers

Price, $1.50

All books bound In fine cloth.

AGENTS WANTED everywhere: write for

terms and descriptive circulars. Will be sent

prepaid to any address upon receipt of price.

GRIPFIIN SWIINTBRS
171 La Salle Street, CHICAGO

"Compound Locomotives." Colvin.

This l)ook instructs a man so that he

will understand the construction and

operation of a compound locomotive as

well as he now understands a simple en-

gine. Tells all about running, break-

downs and repairs. Convenient pocket-

size, bound in leather, $1.00.

"Catechism of the Steam Plant." Hem-
enway. Contains information that will

enable a man to take out a license to

run a stationary engine. Tells about boil-

ers, hcatmg surface, horse power, con-

densers, feed water heaters, air pumps,

engines, strength of boilers, testing boiler

performances, etc., etc. This is only a

partial list of its contents. It is in the

question and answer style. 128 pages.

Pocket size, 50 .cents.

"Care and Management of Locomotive

Boilers." Raps. This is a book that

ought to be in the hands of every person

who is in any way interested in keeping

boilers in safe working order. Written by

a foreman boilermaker. Also contains

several chapters on oil burning loco-

motives. Price, 50 cents.

"Locomotive Link Motion." Halsey.

.\ny person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and valve

motion in plain language. Price, $1.00.

TOOL
Die Blocks

Steel Forgings

First Prize awarded at the

Louisiana Purchase Ex-
position, at St. Louis, for

our TOOL STEEL when
placed in competition

with the best makes in

England and Germany.

Write for information and Prices.

Specify Mclnnes Tool Steel when
ordering.

McINNES
STEEL CO.

CORRY, PA.

Storage Batteries for Stationery Ser-

vice, Catalogue S, is the most recent pub-

lication of the Westinghouse Machine

Company. It is an elegant pamphlet of 32

pages, with letterpress descriptions and

accompanying illustrations of the latest

forms and structures of the storage bat-

teries manufactured by the company. The

descriptions are particularly interesting

and valuable to all who are interested in

the formation of storage batteries. The

style of writing is free from technical

phrases or abstruse calculations, and is,

as all such works should be, readily un-

derstood by the merest beginner in the

study of electricity. The Westinghouse

Company have spent plenty of money and

for many years have employed a corps of

accomplished engineers in the study, de-

velopment and perfection of their manu-

factures,,of which the storage battery may

be said to be among the most perfect. It

is to the credit of the enterprising com-

pany that there is no tendency shown on

their part to make a mystery of their

many inventions and improvements. The

catalogue is itself an educational work of

marked value, and copies may be had on

application to the company's publishing

department at East Pittsburgh, Pa.

Hoodooed the Elks.

Some years ago the Lodge of Loco-

m.otive Firemen at New Haven, Conn.,

rented for their meetings the hall of the

order of Elks. Some months afterward

the firemen raised enough money to buy

a valve-motion model for the instruction

of the members. The Chief Fireman

asked the Chief Elk where they could

set up the model and was told to put it

in the banquet room, but to have a case

put over it so that it would escape injury

from the butting of the Elks, A car-

penter was employed to make a case that

would take up as little room as possible.

The case was made, stained black, and

when it was set up on legs it looked like

a small coffin.

A few days after the valve model had

been installed the Chief Elk called upon

the Chief Fireman and demanded to

know what he had got in that casket.

Said the Chief Elk: "We tried to have

a little banquet after initiation last night,

but the boys could not be cheered up

with that thing there and the function

was as solemn as a funeral service. It

was voted that you remove the remains

or get a new hall. We do not rent a

vault."

The dwellers In New York City, who
sweat and groan under the load of a

weary life during the summer months,

WRECKED.

seem largely to be unaware of the

gorgeous panorama of Nature in her

beauty and solitude that lie at their

doors. From the roof of the sky-

scrapers the unaided eye can almost

sweep the entire green and golden vista

that spreads from Brooklyn Heights to

Montauk Point, and mark the far-

stretching archipelago with its thou-

sands of wave-washed islets that lie

like bright emeralds set in a sea of

silver. In summer the great island and

its myriad satellites are supremely

beautiful. Inland are the gardens of

Holland, the orchards of England and

the fields of France in the glow and

glory of luxuriant freshness. From
the blue Atlantic the cooling breeze

comes filling the lazy lungs with the

vigor of youth. Quiet farm houses,

sleepy hamlets, cosy boarding houses,

colossal caravanseries, all are there for

the choosing. Every kind of taste and

every size of purse can be suited.

Especially can the tired mechanic,

whose every penny means self-denial

crystallized into coin, come there and

renew his youth cheaply and eflectu-
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ally. The millionaire, who feels bur-

dened with the weight of his wealth,

need not sail the seas further than to

Manhattan Beach. He will get his

money's worth right there. Before set-

tling on a vacation, the tired worker
should get a copy of the finely illus-

trated pamphlet issued by the Long
Island Railroad Company, and have

his eyes opened. Mr. R. M. Smith, gen-

eral passenger agent, New York, is

the one to apply to for information

concerning Long Island.

Engineering Societies Building.

Tlie United Engineers Society recently

opened their new building at 29 West
Thirty-ninth street, between Fifth and
Si.xth avenues, in New York. This is the

Engineers' Club for the erection of which

Mr. Andrew Carnegie gave $1,500,000.

Rising thirteen stories high, with a front-

age of 125 feet, the Engineers' Club is an

imposing structure overlooking Bryant

Park and the New York Public Library.

Tlie construction is of steel covered with

two to four inches of porous terra cotta,

and the columns are grounded with con-

crete. The floors are of six-inch hollow

tile blocks in segmental arch overlaid

with five inches of concrete. The walls

are furred with terra cotta blocks, to keep

out damp and prevent the spreading of

flames in case of an outside fire. Par-

ticular attention has been given to the

fireproofing because of the valuable scien-

tific records and the material which the

building will contain.

The idea which led to the erection of

(he Engineers' Club was to bring to-

gether the various engineering societies

of the United States, where they would

have a common meeting ground for an-

nual conventions, scientific lectures and

demonstration and to provide quarters

for the national societies of Mechanical,

Electrical and Mining Engineers, as well

as for such associate societies as might

require headquarters in New York.

While each is to maintain its individual

character all are to unite in advancing

the engineering arts and sciences.

A prominent feature of the building is

the large auditorium capable of accom-

modating 1,000 persons. Another is the

free public library on the top floor. Here-

tofore, owing to the headquarters of the

various societies being scattered, there has

necessarily been duplication in these li-

braries. Under the new arrangement all

have been brought together. This con-

centration has given the Engineers' Club

the finest and most complete library of

Its kind in the United States. The New
York Railroad Club holds its monthly

meetings in this building.

Why pay more for a

Car and Locomotive

Cleaner, when the"PER--

FECT"will do the work
and better at 48 cents

per gallon, f. o. b. Phila-

delphia or Chicago?

THE MODOC SOAP CO.

228 North Fourth Street

PHILADELPHIA, PA.

The American Locomotive Company's

exhibit now at the Jamestown Exhi-

bition occupies a plot loo x 250 ft. in

the southern portion of the grounds on

the south-easterly side of Lee's parade

grounds. The e-xhibit is housed in a

building especially constructed for the

purpose 177 ft. long and 20 ft. wide, with

the entrance facing the parade. The ex-

hibit consists of one Consolidation

type locomotive, built for the Southern

Railway, with 22 x 30-inch cylinders and

slide valves operated by the Walschaerts

valve gear; a Pacific type passenger loco-

motive built for the Chesapeake & Ohio

Railway with 22 x 28-inch cylinders and

piston valves ; a 10 x 16-inch saddle tank

Contractor's locomotive and a Class

44-16-2J4 AtLintic steam shovel. The steam

.shovel is outside of the building and is

to be in operation under its own steam.
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Tubular Bridges

In the early days of railroad con-

struction, the art of bridge building

was old, but the necessity for carrying

heavy and concentrated moving loads,

such as railway trains, over built up

structures, undoubtedly gave a new
impetus to the work. It led bridge

designers and engineers eventually to

depart from the licavy stone arched

water which separates the mainland of

"Wales from the Island of Anglesea.

The bridge was begun in 1845 to carry

the line of the Chester and Holyhead
J^ailway across the Menai strait, and
with this unique engineering under-

taking is associated the names of

three eminent engineers, Robert Ste-

phenson, Sir William Fairbairn and

Mr. Eaton Ilodgkinson.

Stcplicnson conceived the idea of

suspension arrangement, and this was
the form finally adopted.

The bridge itself consists of two
separate tubes or hollow beams car-

ried on two abutments and three piers.

The tubes are made of wrought iron

plates, and the inside section of each

tube is 13 ft. 8 ins. wide throughout by
18 ft. 9 ins. deep at the ends, and 26

ft. deep at the centre. The extreme
outside height of the tube at the Britan-

THE BRITANNIA TUBULAR BRIDGE OVER THE MENAI STRAIT.

viaducts, and to build lighter forms of

longer spans, made of metal, without

in any way sacrificing safety. Many of

these designs possessed artistic merit

as well as utility, and these features

were secured at comparatively much
lower cost.

The bridge shown in our frontispiece

illustration is the famous Britannia Tu-
bular Bridge over the Menai strait,

which is the narrow body of tide

constructing a bridge in the form of a

hollow beam, and suspending it by
cliains from towers. This would have

been a suspension bridge having a stiff

plate girder. Fairbairn and Hodgkin-

son made experiments and calcula-

tions concerning such a form of sus-

pension bridge. In the course of this

work Fairbairn perceived that the

box-shaped girder could be made to

support itself without the aid of any

nia Tower is 30 ft., diminishing to 22

ft. 9 ins. at the abutments. This dif-

ference is for the purpose of giving a

true parabolic curve to the top, while

the bottom is straight. The shore

spans are each 230 feet long, and

the water spans are 460 ft. long. The
centre or Britannia tower is built on a

rock near the middle of the strait and

is 230 ft. high. In the erection of this

tower no fewer than 150.OOO cubic feet



238- RAILWAY AND LOCOMOTIVE ENGINEERING June, 1907.

of Anglesea marble, iso.ocK) feet of

sandstone, and 400 tons of cast iron

beams and girders were used. The
tubes rest solidly on this tower, but

are carried on roller \)earings on the

land towers and the abutments. The
bridge thus expands and contracts

from a fi.xed centre. The total length

of each tube is 1,511 ft., and each tube

is a continuous box girder. They were,

however, built in sections the requisite

length to fit between the supports and
united when in place. The weight of

each tube is about 4,416 long tons, or

a total for both of 8,832 tons.

Some very onerous conditions were
imposed upon the builders. Naviga-

tion was not to be interrupted, no
scaffolding or false work was to be

used, a clear height above the water of

100 ft. was required, and if arches were

to be part of the design they would
have to spring from points 100 ft. above
the water. The tide runs in and out at

a velocity of about 9 miles an hour, and
notwithstanding these conditions, the

bridge was completed and opened for

traffic in 1850.

The box girders were built on the

shores of the strait and were floated

on pontoons to the bridge site. Each
section was suspended by four chains

and lifted to the required height by
the application of hydraulic jacks.

When in position a short uniting tube

was built through each tower and the

girders were thus made continuous.

The tubes were reinforced, top and bot-

tom by cells or smaller box tubes made
of angles and plates. There are six

cells 2 ft. 4 ins. by i ft. 9 ins. on the

of the scene. The couchant lions

guarding the entrance, carved in stone,

are typical of solidity and endurance
and the graceful sweep of the parallel

lines of the railway enhance the strik-

ing picture. The bridge is on the Lon-
don and North-Western Railway,

which acquired the original Chester

and Holyhead line, and trains are daily

run through this bridge at full speed.

k
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The Victoria tubular bridge was in

constant use for practically forty

years and the change to the present

open girder bridge was made because

the old structure carried only a single

track, and the increasing business of

the Grand Trunk system required a

two track bridge. The increased

weight of rolling stock, within recent

years, was also taken into considera-

tion. The new bridge was begun in

1897, from which fact it has been

called the Victoria Jubilee bridge.

The old bridge was 16 ft. wide, the

new is 36 ft. 8 ins. across and provides

double track, and two roadways for

vehicles and pedestrians. The new
bridge stands upon the piers which

carried llie old tube and was built

around the old bridge while it was in

use, with practically no delay to the

railroad traffic during the time.

The chief engineer of the Jubilee

bridge was Mr. Joseph Ilobson, the

present chief engineer of the Grand

Trunk. The new bridge weighs about

22,000 tons and is 6,592 ft. long. The

approaches are longer than was the

case with the tubular bridge, the total

from shore to shore is, of course, tlie

same in each case. Referring to the

old and the new bridges, it has been

well said; "The new bridge ranks, from

an engineering standpoint, with the

foremost structures of the age, as the

bridge which it replaced ranked the

foremost as a monument to the skill

of the engineers and bridge-builders of

the period in which it was built."

improving trade. A few years later an-

other comniiltee of the council was ap-

pointed to act as an intermediary be-

tween the crown and the colonies, or

"Foreign Plantations," as they were then

called. Soon the two committees were

amalgamated and to this day the official

title of this department of tlic British

government is "The Board of Trade and

again reconstituted, all the principal of-

ficers of state being admitted to scats

cx-oflicio. Soon, however, the enormous

mass of work thrown on the board

showed the futility of such concentration

of responsibility and a system gradual)/

evolved itself whereby the work of the

board was relegated to various depart-

ments, the president being retained in

ENTRANCE TO TIIE BRITANNIA BRIDGE.

British Board of Trade.

By a. R. Bell.

Although as early as the fourteenth

century councils and commissions had

been formed from time to time to ad-

Foreign Plantations." Abolished in 1675,

the committee was revived twenty years

later under William III, with the cele-

brated John Locke as its secretary, and

set to work to remove trade obstacles, o

provide employment for the poor and to

improve the state of the currency. Locke

retired in 1700 and the board again fell

into comparative obscurity. In 1760 the

control of the "Foreign Plantations" was

ENTRANCE TO RAILWAY TUBULAR BRIDGE AT CONWAY CASTLE.

vise Parliament in matters of trade, it

was not till the passing of Cromwell's

famous Navigation Act that any depart-

ment of a permanent character was at-

tempted. At the Restoration, in 1660, a

committee of the privy council was ap-

pointed for the purpose of obtaining in-

formation as to exports and imports and

handed over to the newly constituted ofSce

of secretary of state for the colonies and

in 1780 the board succumbed to one of

Burke's impassioned attacks on the pub-

lic services. Six years later the first

commercial treaty between Britain and

another country was entered into with

France and the Board of Trade was

charge of all and occupying the position

virtually of a secretary of state for

trade. In this way the railway depart-

ment of the Board of Trade was formed

in 1840, the marine department in 1850

and the harbor and finance departments

in 1866, all general matters not naturally

falling to one of these being dealt with

by the headquarters staff, known as the

commercial, and since magnified into the

commercial, labor and statistical depart-

ment. During this process of evolution

the work of the various departments in-

creased, and is still increasing, enormous-

ly. In 1853 the control of lighthouse

funds and, to some extent, of pilotage, was

lodged with the board, and although in

1872 the negotiation of commercial

treaties was tranferred to the foreign

office further work came to the board

by reason of the Bankruptcy Act of 1883.

Among the multifarious duties of the

board may be mentioned the collection

and issue of trade statistics; the issue of

patents and the registration of trade-

marks and designs ; keeping the standards

of weights and measures ; controlling the

non-legal machinery of bankruptcy and

registration and supervision of joint

stock companies; the general superv-ision

of railway, light railway, tramway, water,

gas and electric lighting and power com-

panies and their undertakings; fisheries,

docks, harbors and navigable channels;

wrecks and quarantine ; administration of
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the mercliant shipping acts and the com-

pulsory examination of master-mariners

and mates ; regulation of the engagement

and discharge of seamen ; survey of ves-

sels for certificate of fitness to carry pas-

sengers ; the admeasurement of tonnage

;

detention of unscaworthy vessels ; testing

and proving of chain cables and anchoi ?

;

supervision of emigration and immigra-

tion, and supervising the Trinity House

accounts.

The railway department, of which Col.

Sir Herbert Jeykll, K. C. M. G., R. E., is

the present head as asistant secretary in

charge, has a staff of a chief and three

other inspecting officers, together witli

two assistants- and three sub-inspectors,

and an electrical expert to advise on mat-

ters connected with the employment of

electricity on undertakings coming within

the purview of the department. The four

inspecting officers generally confine them-

selves to the inspection of new or altered

works and the holding of enquiries into

such train accidents as have involved

loss of life or where great issues are at

stake. The services of the two assistant

inspectors are retained almost entirely in

connection with the enforcement of the

railway (prevention of accidents) act of

1900; while the three sub-inspectors en-

quire into the many smaller accidents

incident to the everyday life of the rail-

way world. During the year 1905, the

last completed year for which the figures

are available, 24 train accidents were in-

quired into by the inspecting officers and

to' the same rules as governed carriers

whose only instrument of locomotion was

the horse. Railways are, therefore, still

amenable to the provisions of tlie old car-

H. R. H. THE PRINCE OF W.-\LES. NOW
EDWARD VII, IS IN TIIE CENTRE

OF THE GROUP.

riers' law, subject, of course, to such

amendment as may have resulted frorn

subsequent acts of Parliament. The rail-

ways as they now exist are the result of

many hundreds of "private" acts of Par-

clearly laid down by the conunon carriers'

act of 1830, close on 250 of these general

acts relating to railways have been

passed, in addition to many others which

by their nature are applicable to railways

in coiTimon with other commercial un-

dertakings, as, for example, the various

factory acts and public health acts. Al-

most without exception these acts of Par-

liament have placed powers of control,

sometimes slight, mostly far-reaching, in

the hands of the Board of Trade.

Under the provisions of these acts the

Board of Trade has at various times is-

sued orders involving large works and

heavy expenditures, aimed mostly at the

adoption of safety appliances and the re-

striction of hours of labor. The railway

companies are also bound to provide the

board with certain returns, etc., of which

the following are the chief:

One month's notice of intention to

open a new line and a second notice ten

days before the first expires to allow of

examination by an inspecting officer, with

slieaves of particulars relating to the con-

struction and equipment of the new line.

Accidents to trains or to railway serv-

ants ; fatal accidents to be reported with-

in 24 hours of the occurrence.

Cases of "long hours" and "short rest."

Continuous brakes and failures of same.

Failures of a large number of specified

locomotive or rolling stock parts or ma-

terial, such as wheels, axles, tires, boilers,

connecting rods, coupling rods, gauge

glasses.

OLD VICTORIA TUBULAR BRIDGE OVER THE ST. LAWRENCE AT MONTREAL, CANADA.
Photograph by

789 inquiries were held by the assistant

inspectors and sub-inspectors into acci-

dents, other than train accidents, involv-

ing fatal or other injury to 804 persons.

Prior to the introduction of railway

transport, there was a well-defined sys-

tem of law relating to carriage by land

and, in the eye of the law, the first rail-

way companies w-ere merely a new sort

of common carrier, subject consequently

liament, passed at various times, grant-

ing the promoters powers to construct

and work specified railways, many of

which have in course of time been, by

means of further similar acts, amalga-

mated into the larger systems we see

to-day. These railways at once became

subject to various general enactments

specially aimed at their regulation and

control. Since the old carriers' law was

IVm. Notman & Son.

Half-yearly accounts and balance sheets

in statutory form.

Annual return in statutory form of

capital, traffic and working expenses.

Half-yearly return of capital authorized

and raised. If, as is the case with most

of the large companies, the railway un-

dertakes sea transport or possesses other

vessels in connection with its work, a

large number of documents have to be



June, 1907. RAILWAY AND LOCOMOTIVE ENGINEERING 241

sent in to the marine department.

Special returns are often called for,

mostly with, but sometimes without, Par-

liamentary authority, on such matters as

hours of labor of certain specified grades

of servants, wages, passenger fares,

cheap trains, goods rates, mileage run

over particular sections, coal conveyed,

safety appliances, other means adopted to

in order that a representative of the

board may be present to "watch the pro-

ceedings." The coroner is given power

to cause the place where the accident

occurred, and the engine, vehicles or

plant, or any other thing which may
throw light ti|i()ii tlie circunistances of

the acident to be left as it was imme-

diately after the accident, unless such

notoriously prone to attach blame

for an accident on the employer

or other person or persons in posi-

tion of trust or authority, from sym-

pathetic motives which can be fully un-

derstood and appreciated as perfectly

natural and honorable. The Board of

Trade inspectors, however, charged with

the duty of looking for the cause, rather

\'ICTOKI.\ JUIHLKE BRIDGE OVER THE ST. I.AWRENXE ON THE PHiRS OF THE OLD TUBUL.\R BRIDGE.

prevent injury to passengers and serv-

ants, number of passengers carried dur-

ing certain hours or by certain trains,

types of locomotives used for certain

traffic or over certain sections of the

line, load capacity of wagons, weight of

rails, etc., etc. No difficulty is experi-

enced in obtaining this information, al-

though in many cases it is evident to the

companies that it is asked for only with

an eye to the possibility of adding yet

another to the long list of special enact-

ments by which their operations are con-

trolled.

There are those who seek to impose fur-

ther restraint on the companies, as, for in-

stance, the cheap tickets bill of 1903, the

bills on overcrowding and the time limit

on passenger tickets of 1906, the

owners' risk rates and the board of con-

ciliation bills of the present session, ami

the bill, also of this session, to amend
the law as to coroners' inquests in the

case of fatal accidents on railways. This

last may serve as a good example of the

spirit which prompts these latter-day pro-

posals of the British Parliament. It pro-

vides that in any case of death reportable

to the Board of Trade, the coroner shall

advise the board by telegraph of the time

and place of any inquest he may intend

to hold, and shall, if necessary, adjourn

the proceedings (taking in his discretion

sufficent evidence of identification to en-

able the body to be interred if desirable)

action would increase or continue a dan-

ger or would impede the working of the

railway. Subject to the order of the cor-

oner any relative of the deceased and

any person appointed by the committee of

any trade society of railway servants or

of any friendly society of which the de-

ceased was at the time of the accident a

member, is to be at liberty to attend and

examine any witness either in person or

COUCH.XXT LION OF THE BRITANNIA
BRIDGE.

by legal representative or by a properly

accredited agent.

It may be remarked that coroners'

juries are, and always have been,

than the effect, of an accident, and point-

ing out what suggests itself as a remedy,

find themselves in the very large major-

ity of cases compelled to lay the blame

for an accident either upon the person

killed or injured or on some fellow

worker ; this is especially the case in the

many minor accidents to railway serv-

ants reported upon by the sub-inspectors.

The writer holds no brief for the rail-

way companies, but simply appeals for

confirmation to the accident blue books,

which year after year tell the same story

of gross carelessness leading to injury

and, sad to say, sometimes to death.

The conduct of a Board of Trade in-

quiry into a railway accident, however

important or however trivial (and many
can only be classed under the latter

term), is practically the same in all cases,

the length of the inquirj- and the promi-

nence given to it by the board varying,

of course, with the magnitude of the ac-

cident. On receipt of the notice of acci-

dent, with the prescribed preliminary par-

ticulars, from the company concerned,

the company is informed that the board

has appointed one of its officers, named,

to inquire into the circumstances and that

the officer in question will communicate

further. An appointment, possibly sev-

eral, is then fixed for the inquiry, when
the company, if requested, arranges for

the inspector to be conveyed, often by

special train, to the scene of the accident.
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Previously all arrangements have been

made for the production of witnesses

and exhibits. It may be necessary for

the inspector to view the spot, to closely

examine a portion of the line or some

broken or fractured material, sometimes

indeed to have material subjected to

TWO RUSSIAN OIL BURXF.RS
MAKE A "TWIN."

lengthened mechanical or chemical ex-

aminations or tests. Nothing may be dis-

turbed at a railway wreck except what is

actually required to enable traffic to be re-

sumed unless permission is given.

In such cases the whole resources

of the company in the desired di-

rection are at the disposal of the

inspector ; indeed, acknowledgment is

frequently made by the officers in their

reports of the courtesy shown them and

the willing assistance rendered them by

the railway officials, all of whom, if in

any way connected with the inquiry, are

in constant attendance. Witnesses are, of

course, not examined on oath ; but the

inquiry is always keen and searching,

and any person with something to con-

ceal invariably has a bad time. Having

closed his inquiry, sometimes after ad-

journment, it is by no means uncommon
to find the inspector, in his determination

to arrive at a definite and satisfactory

conclusion of the case, seeking further

information in correspondence. In due

course his report is presented to the as-

sistant secretary "for the information of

the Board of Trade" and copies are sent

to the company concerned, after which,

if the circumstances are of public inter-

est, the press is supplied. Every quarter

the reports of the inspecting officers and

assistant inspectors, with an abridgment

of those of the sub-inspectors, are pub-

lished with copious detailed and summary
tables, as a blue book.

A lengthened acquaintance with these

blue books enables one to testify to the

evident desire, almost without exception

successfully achieved, on the part of the

inspectors to fulfil their duties impartially

and to render their labors fruitful in the

gradual elimination of causes of accident.

It is not too much to say that, in con-

junction with the efforts, often at large

expense, of the companies themselves,

voluntarily taking the initiative in provid-

ing safety appliances and precautions, the

suggestions and recommendations of

these officers have been largely instru-

mental in making the w^orking of the rail-

ways of th; United Kingdom the wonder

and admiration of the world in general.

Hints on Brazing.

Jobs of brazing have to be done so fre-

quently by workmen not familiar with

the proper way of doing the work that

we venture to publish a few directions

that arc likely to be found useful.

In brazing brass, copper, wrought iron

and steel, clean the metal thoroughly at

and near the joint to be brazed by scrap-

ing or filing. Be sure to fit the edges

close together. If great strength is re-

quired, lap the edges by each other about

a quarter of an inch. A good plan is to

rivet the edges together to hold them in

position.

Next place the brazing material along

the joint. Take borax, finely powdered,

wet it with clean water and place a small

quantity along the seam. Put the article

with the joint down, over a forge, having

a coal fire. Heat it slowly and evenly,

holding it an inch or so above the

coal. Hold the article in one hand and
a small iron rod in the other.

If the brazing material should be moved
away from the joint by the borax, place

it back before it melts. When it is all

melted, rap the article lightly with the

OIL BURNING FREIGHT, ON THE TRANS-
C.^UCASIAN RAILWAY.

rod, which will help the brazing material

to flow all through the joint. Remove
the article from the fire as soon as all

the brazing material is melted, and

hold it horizontally until it cools, so that

it will not run. If the article is brass or

copper it should be plunged into cold

water, but if steel or iron, it should be

allowed to cool slowly. For brazing brass

use silver ; for copper, iron or steel use

spelter or thin strips of sheet brass.

Boston Elevated Side-Door Cars.

The Boston elevated railway have

recently received forty-five new steel

passenger coaches, which are fitted with

a side door on each side. These doors

are 3 ft. 4 in. wide, placed in the middle

of the car, and through them the pas-

sengers pass out, the end doors being

used exclusively as entrances. These side

doors are pneumatically operated by

the guard. The new cars are 46 ft. y%
ins. long over platforms, 8 ft. 7 in.

wide, and '9 ft. 5 in. high from the bot-

tom of the sills to the top of the roof.

The seating capacity is forty-eight

passengers. The car weighs about 26,-

000 pounds. The underframes are of

steel, the center sills being made of

9-in. channels. The side sills are built

up of angles and plates. The outline of

the side sill follows very closely that of

an ordinary truss rod, as the plate used
is about 24 ins. deep in the center.

The ends of the cars are provided
with what are called anti-telescoping

plates at the top of the platform sup-

ports. All the posts are made of steel.

The corner posts are made of special

pressed steel shapes. The pantograph

gates which connect the cars together

when in a train are made of l-in. chan-

nels. These gates will easily stretch

out when the cars swing round a curve

of 82 ft. radius, and they readily adjust

themselves for change of grade and in-

equality of motion of the cars.

The only wood used in the car is in

the floor mat and in the doors. The
cars are considered to be practically

fireproof. They were built by the

Pressed Steel Car Company of Pitts-

burgh and are very substantial-looking

vehicles.

Flying Machines.

A number of flying machines were

tested at the Alexandra Palace, Lon-
don, England, under the auspices of

the Aero Club last month. Nine com-
petitors presented themselves and the

greatest success was achieved by Mr.

A. V. Roe. One of his machines flew

the full distance of the grounds and

landed in the net, the flight being

nearly go ft. The machine was pro-

pelled by twisted rubber. A machine

exhibited by Mr. F. W. Howard, after

a series of failures, finally made a suc-

cessful flight of 108 ft. Mf. H. B.

Webb's exhibit caused much amuse-

ment. Instead of rising in the air, as

the designer expected, it commenced
to run backwards. It finally rose and

flew about ten feet forward and sud-

denly reversing its flight, flew back-

ward, landing among the spectators.

The heaviest machine and most grace-

ENGINE SHED AT BAKU. RUSSIA,
TRANS-CAUCASIAN RAILWAY.

ful in its flight was designed by Mt.

P. Clarke. It covered about 40 ft.

It was not considered by the com-

mittee of the Aero Club that any ma-

chine merited the first prize of £150.

Mr. Roe's device secured the second

prize of £75, and Mr. Howard's the

third of i2S.
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The Human Element.

In our February issue we commented
on sonic correspondence which li.'id ap-

peared in the English press concerning

the duty of a doctor. The question

raised was, briefly: should a doctor re-

port to the railway the condition of a

signalman whom he found to be suf-

fering from heart disease? The physi-

cian not being in the company's service,

and the signalman being simply one of

his regular patients. Opinion was di-

vided as to whether the doctor should

or should not report the case. Those
who held that he should believed that

the life of passengers was endangered

by the liability of the signalni;in to sud-

den death.

discovery in any such emergency is in-

evitable at the approach of the first

train. As in the case alluded to—the

signals not being lowered—the discov-

ery, was made in aicordance with the

rules, which are mandatory, the engi-

neer being compelled to send the fire-

man to the bo.x to ascertain the cause.

It is a common regulation in Great

Britain, that no train is sent forward

from one bo.\ to another until it has

been accepted by the man at the ad-

vance box. Should anything happen

after a train has been so accepted the

non -receipt of the signal that the train

had passed the advance box, also the non-

receipt at the box next ahead of the

signal that the train was approaching,

the clamor for high speed is not likely

lo be yielded to as it has been, and it

is to be hoped that a stricter enforce-

ment of the regulations and a continued

call for safety will tend to minimize the

casualty list attendant upon modern
railway traffic.

Baldwin's New Catalogue.

Record of Recent Construction No.

60, of the Baldwin Locomotive Works,
is a finely illustrated pamphlet of

thirty-two pages, showing in a terse

and yet comprehensive way the growth
of the locomotive during the last forty

years. The work is enhanced by the

reproduction of an able paper by Mr.

-- 5»*«*l«*3Sf^

-^s^-^

'^gA

Copyright by the
HURRAH FOR THE ATLANTIC CITY ROLLERS!

Detroit Photographic Co.

After the recent railway disasters

which have occurred in Great Britain,

the public mind, as reflected in the

press, seems peculiarly sensitive on the

subject of railway safety appliances.

More correspondence has occurred on

the subject of a dead signalman on the

Lancashire and Yorkshire Railway. It

appears that as a train pulled up at

Blackburn the signals were not lowered

for it to proceed, whereupon the engi-

neer sent the fireman to the box to

ascertain the cause, and the signalman

was found dead at his post.

As far as public safety is conce'-ned

where this system is used, there need

be no alarm over such a contingency.

The safety of trains under such condi-

tions is provided for. An immediate

would lead to the men at both these

boxes to ring up the middle man and

endeavor to find out why he had failed

to send the required signals. This

would bring out the facts and his in-

ability to signal would be discov-

ered.

It may be noted that the worst railway

disasters in Great Britain of recent times

have been largely owmg to one cause

—

an excessively high speed at sharp

curves. This practice is likely to be

changed after the terrible lessons that

have been learned by recent disasters in

America as well as in England. The
temptation to make up lost time is very

great, and repeated risks safely run is

but the forerunner of inevitable disas-

ter. At the present time it looks as if

W. P. Evans on the efficiency of a

modern locomotive as compared with

the lighter locomotives of twenty years

ago. Probably the most striking feat-

ure in the publication is an interesting

statement in regard to the cost of fuels.

This is particularly valuable at a time

when the oil-burning locomotive is

coming into popular favor. Another
interesting feature is the illustration

and description of the Vauclain super-

heater. This device is entirely in the

smoke-box, and does not in any way
lessen the heating surface of the boiler,

but utilizes the waste gases for the

purpose of superheating the steam.

The catalogue will be furnished on

application to the office in Phila-

delphia, Pa.
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Southern Pacific, Atlantic.

The locomotive shown in our illus-

tration is one of eleven 4-4-2 engines

recently built by the Baldwin Locomo-
tive Works for the Southern Pacific

Company. These engines are made to

conform to the common standard

adopted by the As!;ociated Lines, and are

equipped for burning fuel oil. Locomo-
tives of similar type, but equipped for

burning coal, have been built for the

Union Pacific System and the Chicago &
Alton Railway.

The engine shown is of the single

expansion type, with piston valves, ac-

tuated by shifting link motion, cylin-

ders 20 ins. in diameter by 28 ins.

stroke. The drivers are 81 ins. in di-

ameter and with 200 lbs. steam pres-

sure the tractive power is 23.500 lbs.

Tlie weiglit on tlic driving-wheels is

to insure good circulation of water, the

tubes are spaced with ]'i ins. bridges

and the mud ring is made 5 ins. wide

all round. Crown bar staying is used,

and the longitudinal seams are on tlic

top center line and are of the diamond
type. The firebox is provided with

what may be called a shallow ash pan

suitably arranged, the oil burner being

placed in the front end. The heating

surface of this engine is in all 2,654.9

sq. ft., of which the tubes contribute

2,375-1 sq. ft. and the firebox 179.8 sq.

ft. The tubes number 297 and are 2

ins. outside diameter and 16 ft. long.

The tender is of unusually large ca-

pacity for a passenger locomotive. The
tank has a water bottom, the oil tank

being carried in the fuel space. The
capacity of the tank is 9,000 U. S. gal-

lons of water and 2,835 gallons of oil.

that, taking the general average, evapo-

ration of water per pound of petroleum

equals about ten pounds. The average

evaporation of water with coal fuel equals

about six pounds. This shows the evapo-

rative power of petroleum to be nearly

double that of coal.

The same care must be exercised as in

coal burning to raise the pressure slowly.

The firing should never be forced, the

filling and choking of the tubes with soot

being one of the attendant evils, while

the burning of the inner shell and rivet

heads cause leaking of the joints and flue

ends. In a falling steam pressure care

should be taken to raise the pressure

slowly to the necessary point. While run-

ning, smoke may be prevented by use of

tlie sand blast, the jet being directed above

the brick arch. Sanding should be con-

tinued lightly as long as the smoking con-

FAST
H. J. Small, General Supt. Motive Power.

105,000 lbs., hence the factor of ad-

hesion is 4.46. The weight of the

whole machine is 196,000 lbs. and this

is distributed so as to bring 45,000 lbs.

on the engine truck and 46,000 lbs. on

the trailing truck. With tender the

total weight is about 323,000 lbs.

The cylinders are fitted with a modi-

fication of the Sheedy circulating valve,

the seat for which is located in the

cylinder casting. The piston valves

are 12 ins. in diameter; they are driven

by indirect link motion, the rocker be-

ing placed in front of the leading driv-

ing-wheels and connected with the

link by a transmission bar which spans

the front axle. As the valve rod is

short the upper end of the rocker is

provided with a cross-head. The
frame has double front rails, the main

and trailing sections being in one

piece. The trailing wheel is rigid and

is equalized with the driving-wheels.

The boiler is straight top, 70 ins. in

diameter at the smokebox end, with

sloping throat and back head. In order

PASSENGER 4-4-2 FOR THE SOUTHERN

Some of the principal dimensions are

as follows:

Boiler—Thickness of sheets, ii-i6 in.; fuel,

oil; staying, crown bars.
Firebox— Material, steel; length, 108 ins.; width,

66 ins.; depth, front, 68 ins.; back, 64 ins.;

thickness of sheets, sides, ^i in.; back, ^
in.; crown, H in.; tube, 3^ in.; water space,
front, 5 ins.; sides, 5 ins.; back, 5 ins.

Driving Wheels—Journals, 9x12 ins.

Trailing Wheels—Diameter, 51 ins.; journals,
8x12 ins.

Wheel Base—Driving, 7 ft.; rigid, 15 ft. 9 ins.;

total engine, 27 ft. 7 ins.; total engine and
tender. 58 ft. 2 ins.

Tender—Journals, 5J/2X10 ins.

Service— Passenger.

Oil-Burning Locomotives.

Perfect combustion can be secured witli

oil-burning engines when an accurate

combination of oil and steam is made
with the requisite quantity of air.

Heating the oil in the tanks is desirable,

and this is done by admitting steam into

the tanks to warm it sufficiently. It is

good practice to heat the oil while the

engine is standing. When properly ad-

justed the mechanism is easily managed,

and is becoming very popular on many

roads, requiring much less labor than the

handling of anthracite. It has been found

PACIFIC.

Baldwin Locomotive Works, Builders.

tinues. It is not considered good practice

to put the fire out entirely until the engine

lias finished its trip. In waiting at sta-

tions it is as well to keep the fire burning

fairly strong if the injector is working.

When the feed is shut off the dampers are

closed to prevent an excess of cool air

rushing into the firebox and tubes. It

need hardly be stated that manholes and

ventholes should never be approached with

lighted torches, as explosive gases are

often being given ofif by petroleum at the

smallest openings. It is usual to measure

the depth of the oil when in an open or

loosely covered tank by a rod, the wet

portion of the rod readily showing the

depth of oil in the tank.

In an advertisement by an English

railway company of some uncalled-for

goods the letter "L" had been by an

accident dropped from the word "Law-
ful." and read thus, "People to whom
these packages are directed are re-

quested to come forward and pay the

awful charges on the same."
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General Correspondence

Ton-Mile-Per-Hour.

Editor

:

Mark Twain, after closely sifting sta-

tistics, found while reviewing civilized

humanity as a whole that more people

died in bed than were killed in acci-

dents or fatalities of all kinds. He, there-

fore, illogically but humorously makes the

deduction that bed is a good place to

avoid if you wish to live long. If railway

companies seriously desire the economy

of fuel, it can probably be shown that to

save coal the side track is a good place to

avoid.

It can easily be proved that the ton-

mile-per-hour is the only fair method of

rating the performance of an engine, be-

cause it takes into account the speed at-

tained. Tf an engine covers one division

on any road in a given time it makes a

certain number of ton-miles-per-hour. If

another engine runs the same distance,

with equal load, in less time and burns

more coal, it makes more ton-miles-per-

hour. The mere ton-miles for the trip

are equal in both cases, but the coal

burned is not.

The whole question of fair rating of

locomotive performance lies in finding

some equivalent which increases as the

work done increases and therefore in-

creases as the amount of coal burned in-

creases. Some rational equation must
necessarily subsist between work done

and coal used. That the car-mile was
most grossly misleading and utterly use-

less goes without saying. The ton-mile,

though better, falls short, unless the ele-

ment of time be included.

It can be shown that if two trains of

equal weight, pulled by equal engines, run

over the same division of any road in a

given direction, under identical condi-

tions, one in less time than the other, the

faster of the two will burn more coal,

but will stand equal to the other in eco-

nomical performance.

Let A and B be two engines, on any

road, equal as regards condition, cylin-

ders, boiler pressure, size of wheel, trac-

tive force and skill of crews, each pull-

ing equal trains over same division, in

same direction, under identical conditions,

but B traveling faster than A. Let A
make 120 miles with 360 tons load in 3

hours and let B make same mileage with

same load in 2 hours and 40 minutes.

Then A will make 43,200 simple ton-miles

in the trip. So also will B, and both will

be equal, each to each, in the matter of

total ton-miles—or even car-miles, for that ,

matter—during the ^rip. The perform-

ance is said tu be equal but it probably

is not as far as coal burned goes, because

E has burned more coal than A for the

trip. But A and B are equal in per-

formance by the ton-mile-per-hour. A
has made 14,400 ton-miles-per-hour and

has burned x tons of coal. B has made

is hardly any one who would maintain

that the performance of each was equal.

Yet both passed through the same space

and were both acted upon by the same
force of gravity, supposing both to be

equal in size and weight. On nine rail-

ways out of ten both would be considered

'WE HAD COAL TO DURX AXD STEA.M TO BLOW AWAY ALL THE TKir.

(Copyright by the Buffalo Express.)

16,200 ton-miles-per-hour and has burned

X + y tons of coal. For sake of ex-

ample, suppose 14,200 divided by x equals

16,200 divided by x + y tons of coal.

Therefore, A equals B in the matter of

performance when the ton-mile-per-hour

is used, as it should be.

If two men go up a couple of thou-

sand feet in a balloon, and one jumped
out at that height and the other came
down with the aid of a parachute, there

equal in performance and so stated on the

monthly sheet, though one came down in

seconds while the other occupied minutes

to make the same journey.

If one engine burns more coal than an-

other there is some reason for it. If

both engines are in the same condition,

with dampers, draft appliances, steaming

qualities, men fairly equal, the difference

for equal trains and conditions will very

probably be due to different speeds of
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travel. If it be found by experiment

that the difference in coal consumption

is due to inequality of speed, then fair-

ness demands that the time element be

introduced into the method of solving the

problem.

The ton-mile-per-hour has. however, an-

S1XTY-FI\'E TON "SHAY."

other advantage. It brmgs out the side-

tracking of an engine in the most unmis-

takably vivid colors. One cannot use the

ton-mile-per-hour consistently and throw

in several hours of detention, as time

used by the engine in pulling its load.

The engine does no work while it stands

still, though it burns coal and costs

money. It is this coal and this cost which

the mechanical department has a perfect

right to say has nothing to do with per-

formance.

If an engine stands still half-an-hour on

the road and burns coal it may be that

the detention is due to a bad "crossing."

If so, the Operating Department is re-

sponsible. If this thirty minutes is due to

a hot driving bo.x the Mechanical Depart-

ment must shoulder the lost time. If due

to a hot box on a car, then the Car De-

partment must explain. Now, if the half-

hour so lost is deducted from the run-

ning time, the performance of the engine

taken under the ton-mile-per-hour idea is

the thing to work with. All detention on

a trip may be summed up. Experiments

made with standing engines will give an

average rate of coal consumption, and

when translated into its money equivalent.

the dollar and cent value of the detention

can then be shown against the department

properly responsible. As it is now, when
this amount is thrown into the perform-

ance column, the Mechanical Department

is expected to explain the poor and wrong
result ; and not having the power to

remedy the evil, must grin and bear it

while the service suffers.

An engine is often wanted for a special

train on very short notice, and the Round
House staff hears of it for being a few

minutes behind time. Has not the Round
House seen the same engine, attached to

a train and badly side-tracked, fifteen

miles out, on a miscalculated crossing?

The ton-mile-per-hour, however, takes

no notice of side-tracks. It leaves them

to the people to whom they belong. It

faithfully gives the performance, in terms

of coal used, with its money value, of the

moving engine, whether it be late or early.

fast or slow. It records what the engine

does in haulage. The Operating Depart-

ment rather enjoys a good hot box engine,

when it comes to accounting for deten-

tion, for hot boxes, like Charity, may be

made to cover a multitude of sins; but

with the ton-mile-per-hour to say how the

'.vork was done there could be no cover-

ing it over witli the blanket off the Me-
chanical Department bed. That Depart-

ment would, if once fairly relieved of the

deadly side-track, know where its engines

properly ranked and would have some
(Itfinite and reliable data to go on. De-
tention could be given a separate column

on the performance sheet, and switching

along the road might be called so in a

separate column on the performance

sheet. It would have a definite amount of

coal per hour allowed, found by its ex-

periment, and its cost fairly reckoned, but

it would not touch the performance of the

hauling, moving engine as it tugs at its

load up hill and down dale. The ton-mile-

per-hour knows nothing which is not

straight haulage all through. It is a

piecework price set for an engine; and no

amount of switching or hot boxing or bad

crossing can alter the output of the engine

at work hauling, as gauged by the ton-

mile-per-hour.

G. H. Windsor.

Nnv York, N. Y.

Spring Floods at Bridgeport.

Editor:

I enclose you some pictures of the

flood which swept over this part of the

country in March, 1907. Picture No. i

shows the B. &. O. (C, L. & W.')

roundhouse, also the sandhouse, oil

room and engineer's room. The oil

house was nearly submerged, all but

the headlight used for illuminating the

yard. The engineer's room is leaning

B. & O. WRECKING TR.MN CAUGHT BY
THE FLOOD.

over ready to fall, and the sandhouse is

half under water. The water rose

about 8 ins. higher than appears on

the picture, which was taken at 2 P. M.

on the isth of March. The water was

SO ft. 2 ins. high at 9 P. M. on the

same day.

No. 2 shows the B. & O. wrecking

train "sewed up." It is the Bentwood
wreck train caught on the C. & P.

.

transfer. Owing to the delay in get-

ting orders over the C. & P. track to

Bellaire, this train was caught.

Thinking these pictures may interest

your readers, I have pleasure in send-

li. X- O. ROUNDHOUSE FLOODED.

ing them to you, although according

to some people, floods are ancient his-

tory since Noah's time.

John W. Graybill.

Bridgeport, Ohio.

Early Locomotive Builders.

Editor:

I noticed a list of those that had

built locomotives in the past given in

your issue of May, 1906. I remember
most of those in New England. I

think the Mason and the Taunton were

both built at Taunton, Mass. There

were locomotives built at the Ballard-

vale machine works, Ballardvale, Mass.

They only built three, so I have been

informed, two for the Boston & Maine,

the "Boston" and the "Ballardvale."

Their road numbers were 14 and 15

and all three were insiders. The other

was built for the old Portland and

Kennebeck road (now a part of the

Maine Central system) and was named
"Topsham," I think.

There were also locomotives built at

the Ammosberg machine shop at Man-
chester, N. H. They built mostly out-

siders and were the pioneers for style

and neatness at that time (the last of

the fifties). The Concord road had

several and they were beauties. In my
mind, I see them now, as when a boy;

there was the "James Haywood" and

the "Josiah Stickney" and the "E. J.

M. Hale" and the "John Kimble." The
E. J. M. Hale was sold to the govern-

ment in war times and went to North

Carolina. The John Kimble ran into a

washout and killed her engineer and

fireman, and was afterwards rebuilt

and named the "B. A. Kimball," after

the M. M., I think.

I also remember an insider built at

this latter shop for the B. & M. It

was named "O. W. Bailey." When
completed it was taken to the round-

bouse of the Manchester & Lawrence
R. R., and a picked crew and a num-
ber of friends of the Amoskeag com-
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pany, were going to run licr to Law-

rence the next day. As the setting up

crew had been slighted in regard to

invitations they thought they would

"steal a march" on the others and take

the chances afterwards of losing their

jobs, so they deceived the watchman

THE 4-6 ENGINES.

at the enginehouse and got her warm
and out on the main line and ran her

to Lawrence into the B. & M. round-

house where it was accepted by the

latter company. They did not know
the road very well and used up most of

the night getting 28 miles. Some of

those connected with the above cir-

cumstances may yet be alive and can

give it in detail. If so, I would like

to hear from them through the col-

umns of Railway and Locomotive En-

gineering, The gay deceivers did not

lose their jobs. Levi L. Fletcher.

IVcst Buxton, Me.

Just a bench of plainest wood along

either side with an aisle down the

middle. At the farther end was the

platform wlicre the conductor had his

place. When he was sick or off duty

the engineer collected fares. The
stations were just sheds, as a sort of

shelter in bad weather, along the route,

from the city to the outlying suburbs.

Most of the traffic came from sight-

seers, visiting the university observa-

tory on tlie two nights of each week

when strangers were shown the skies.

Often as not you got to the end of

the street car line to find that the

"dummy" wasn't running. Then you
cither had to walk or else give up the

trip. It was awfully cold in that car,

despite the stove they put up in it.

The Passing of the Old-Time Dummy.

Editor:

At Mt. Lookout, near Cincinnati,

there has passed before the advancing

tractions one of the last of the curious

steam railways, which, for want of a

better name, were dubbed "dummies."

The "dummy" was rather in a class

by itself. Basically it was a car, rather

the shape of the old-style railway cars,

but was considerably broader and

without platform at one end. One
end then was given over to the en-

gines. These were simple, plain steam

SOME MORE 4-6-0 ENGINES.

engines of the sort needed to propel

the car. They were cramped, or,

rather, it was the style that the engi-

neer's portion of the car should occupy

the minimum of space. Grades were

fairly eas5-, and there was no particular

striving after speed.

The fore half, or, better, three-quar-

ters of the car, held the passengers.

Facts About the Guatemala Central.

Editor;

As this is "Good Friday" and a con-

venient time for me to improve the

opportunity of replying to your es-

teemed favor in which you requested

me, when I could find time, to con-

tribute a few lines to your columns,

giving your readers a little information

relative to our road, its power and

equipment, I now comply with your

request, as there won't be a more quiet

lime in the year than the present, for,

as you possibly know, this is one of

the greatest "Church Fiestas" of the

year. On this day no native will work,

hence the shops are closed, and busi-

ness on the road practically suspended,

and will remain so till after Easter.

THE "DCMMV .\ND THE W.-\YSIDE STATION.
(Pluto by C. A. Kraemer.)

But who cared? It was primitive and

picturesque, and all a phase of the

jaunt to the observatory! Most per-

sons made such a trip but once in their

lives, so they could stand it, if the

others could.

Then, too, they were accommodating

on the dummy. If, for some reason, a

party was delayed they would wait un-

til the last straggler had come in. In

fact, people came to love the sturdy

old creature and hated to see it go.

much as they welcomed the electrics.

Nothing was too good for the memory
of the dummy. The old cars of the

line were taken to a point on Mt.

Lookout and given public cremation.

There is even talk of a monument be-

ing put up on the site of the ashes'

interment, but as yet this has not

come. Felix J. KocH.

Cincinnati, Ohio.

Only the regular trains run, the whis-

tles are not blown, no bells rang,

church bells are silent in the city, no

street cars run, and in fact, no vehicles

of any kind are seen on the streets, as

this is truly a day of rest for the "ani-

mal servant," as well as for the people

in general.

Our road comprises 145 miles of well

ballasted track, 54 pound rail, iron

bridges, gauge of track 3 ft. The line

runs from San Jose, the Pacific port,

75 miles to Guatemala City, and rises

to an elevation of 5,000 ft.; another

line of 60 miles parallels the coast.

This is comparatively level, and passes

through the best coffee and cane sec-

tion of the country. There is also 10

miles of branch lines.

Our power consists of 25 engines of

the following classes: Four small

4-4-0, thirteen 4-6-0. tour 2-8-0, three
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2-6-0, and one 6s-ton "Shay." The
latter is in mountain service. The fuel

is wood and imported coal. Our com-
pany is now making extensive prepa-

rations to use "fuel oil," and expect to

convert the engines into oil burners

within the present year, the storage

tanks are now ready to receive the first

shipment of oil. The equipment for

burning oil is similar to that used on

the Southern Pacific. The burner is

the patent of W. H. Russell, N. M. of

So. Pac. road at Oakland, Cal. Our
engines are mostly "Baldwins," and. the

4-6-0 class are the largest narrow

Ass't. M. C. B. on the left, and on the

right is Mr. Collins, our shop clerk,

who is also j'our club agent here. At

_•_ .4^K_
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companies and the locoiiiolivc engineers

did not teach these corporations that they

were not deahng with an organization

that could be subdued by taking them by

the fore-top and leading them to the

trough and then force them to drink.

The writer was a young engineer of,

possibly, two years' experience as a loco-

motive engineer at the time of the great

C, n. & Q. strike, and was running an

engine on a road that paralleled the

Western lines in Nebraska and was per-

sonally acquainted with many of the en-

gineers ; and my engine watchman, who
learned to handle an engine under me,

left me on a very bad night and the next

I saw of him, he was racing along side

of me not more than twenty feet away

on a big Manchester passenger engine,

and as I understand is, today, doing the

same thing, and the brother -that gave up

that fine run and engine for the good of

all engineers is now an old man, past the

age limit of these corporations, but they

allow him to inspect engines at a little

terminal on another line for twenty cents

an hour.

I bring this out to show you that, while

the B. of L. E. is a good teacher, and we

have profited much by their lessons, they

are by no means any part of an example

of perfection, for no other reason than

they did not take care of those good

brothers that gave up good positions in the

business they were in that others might

profit thereby. But when it came to get-

ting another position, how was it? First,

there was the age limit, that he had to

get over some way or other; next, he was

a "Q." striker, on many railroads a very

serious objection; but if he got over

these, there was the seniority clause in

the contracts which held him down, no

matter how able a man he was, and if

he was above the average as a locomo-

tive engineer and intellectually, he would

be discriminated against by those of

whom he was the actual cause by which

they might have a contract and a reason-

able wage scale. Do you find that among
the machinists, blacksmiths and boiler-

makers? No, a machinist with the knowl-

edge, if he be twenty-five or sixty years

of age, gets just as good a reception as

any one ; if unfortunate, and can give a

just cause, he will be taken care of, and

if he goes to work he will get just as

much as any other machinist, black-

smith or boiler-maker in his district, or

as much as the road pays. There may be

any amount of planers in the shop in

which he goes to work and three times

as many men competent and able to run

them on other work not nearly so agree-

able, and they hire a new man and give

him the planer job. You would not know
within a week but what he had run that

planer for years, if you were not aware

of the fact that he had not.

There is still another reason why we
should not use them as a criterion. We

will show, or make an effort to show,

you at once that the I. A. of M. docs

not do such things as that, and I can

prove to you that they do not. While

we have a great many disloyal, many bad

men and many that arc on the beat, we
have them pretty well centralized at pres-

ent and our strikers fairly well taken

care of. Every effort is made to help

them and they are met oftener with the

"glad hand" than the outside boomer,

who goes from place to place to see what

he can and learn what he may. We will,

therefore, make ourselves satisfied with

the example we are preparing for our-

selves without any ill will to the R. of

L. E. or B. L. F. & E.

The writer served his allotted time as

a machinist under good time mechanics,

fired a reasonable length of time and was

the stand the B. of L. E. does to better

our condition.

Enclosed is the photograph of the first

engine I ran as a locomotive engineer.

The fireman, brother in many ways, John

Kcnnington, is standing on the running

board. The gentleman at the left is

Daniel Bennington, at that time night

hostler; the next one to the left is Mr.

John Fulton, the round-house foreman;

the next is Mr. Jas. Munday, foreman

of the car department; the other two arc

the conductor, Mr. Richard Utt, and the

caller, whose name I do not remember,

all of Grcenleaf, Kansas, on the Central

Branch Railroad.

Many of your readers will recognize

this old engine. At the time it was taken

the Missouri Pacific had recently ab-

sorbed this road and I was sent from

OLD TIMER ON THE CENTRAL BR.\NCH RAILW.AV.
OF THE MISSOURI PACIFIC.

NOW PART

promoted to the sublime position of lo-

comotive engineer and served as such

for a period of more than sixteen years

;

belonged to the B. of L. E. and B. of L.

F. and last, but not least, to the I. A. of

M. ; have run engines in all classes of

service and have made an effort to keep

up-to-date on the locomotive and its ap-

pliances and now have charge of air

brake, electric headlight and the parasites

attached to each. While we are glad at

this time to command as good wages as

any other machinist in the shop, after

our long and varied experience with

others, we have no desire to do anything

that would mar the pleasures of our old

brothers in either order. As a locomo-

tive engineer, we consider ourselves a suc-

cess, with many thanks to the helping

hands extended to us. We have been a

reader of The Railway and Locomo-

tive Engineering since its start, or short-

ly afterwards, but think that we would

be away back in style if we would take

Atchison, Kans., to take charge of her,

and I may say, I was just about as proud

of my position as one could imagine.

Many on the Cotton Belt, the C. G. W.,

the Rock Island and the Santa Fe will

recognize your humble servant, but still

we cannot see our way clearly by walk-

ing in the footsteps of the B. of L. E. or

B. of L. F. & E., but see no reason why
we should not meet them on any ground

for the betterment of their condition, as

well as our own, as we are doing very

well, thank you.

J. N. Hughes.

Air Brake Frisco Shops, Monctt, Mo.

Cowlairs Incline.

Editor

:

In reply to your letter of 26th ultimo,

I have to state that the practice of as-

sisting trains up the Cowlairs incline is

still in use and the method consists essen-

tially of a winding engine placed at the
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top of the incline driving an endless rope

which is idle on the down road. The

rope is only in motion when a train is

being brought up, and the method of at-

taching the train to the rope is to use a

chain sling with a ring in the middle

of it, and having on each end a length

of manila rope. The manila ends arc

tied to the steel cable with the chain

sling loose. Tlie ring is placed in the

drawhook of the engine which is inverted,

and the train slackened back to put ten-

sion on the rope. The cable is then

started by a telegraphic signal to the

engineman at the top of the incline, a:ul

release from the cable is obtained when-

ever the speed of the train exceeds the

speed of the rope, as the ring on the chain

sling simply drops out of the hook. For

controlling downward trains heavy brake

New Mail Vans, S. E. & C. Ry.

The photograph reproduced here shows

two new sorting vans for the continental

postal services on the South-Eastern and

by counterbalances, runs from the cliffs

over the surf railway to the vessels.

When the tower gets out to the ship

with its load of ore it is about even with

I

ENGLISH MAIL V.'\NS. SOUTH-EASTERN AND CH.XTHAM.

Chathain Railway. They are 50 ft. long, the vessel's deck. As soon as the iron is

with vestibuled ends, and run on pressed loaded on to the ship the weight of the

steel frames and bogies. counterbalances pulls the tower back

ALL STEEL PASSENGER COACH BUILT BY THE PRESSED STEEL CAR COMPANY, EQUIPPED WITH EUIIOUP 3-STEM
COUPLERS AND BUHOUP VESTIBULES.

wagons are used, as generally the loco-

motives do not descend with the trains.

W. P. Reid,

Supt. North British Railway.

Cowlairs Works, Glasgow.

Surf Railway. to the cliff, where it runs up to a chute

Spain is said to have a railway which and automatically opens its mouth. The
runs through the surf. It is near Bil- chute comes down from the mines and,

bad. and runs 650 ft. out into the ocean, when it has dropped ore enough on the

The mines of Oreton are extremely tower to overcome the weight of the

counterbalance, the tower moves to-

ward the ship. All that is necessary to

dc to start the tower on its way and

put the surf railway in operation is for

the miners to drop a sufficient weight

of ore into the chute.

STEEL POST.\L C.\K ().\ THE PENNSYLVANIA.

An old farmer residing some miles up

the country decided on enlarging his

sphere of operations and sent one of his

men, who happened to be a new hand,

with a wagon to the station to fetch a

hen coop that was expected to arrive.

The man saw a small wooden structure

and after lifting it on his wagon started

for home. On the way he met a man
in uniform with the words "Station

.Agent" on his cap.

"Say, hold on there. What have you

got there?"

"Why the boss' new chicken house, of

It's necessary for you to make an rich in iron, but there is no harbor

eflfort, and perhaps a very great and there, and great difficulty has been ex-

painful effort, which you are not dis- perienced in getting ore to ships. The course," was the reply.

posed to make; but this is a world of railroad runs out into deep water, "Chicken house, be jiggered," exclaimed

cdovt.—Dombcy & Son. and an iron tower 70 ft. high, worked the railway official; "that's the station!"
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C. & N. W. Ten-Wheeler.

Tliirty engines of the 4-6-0, or tcn-

wliccl type, have recently been deliv-

ered by the American Locomotive
Company to the Chicago & North-

western Railway. These engines have

just recently been turned out of the

Schenectady shops by the builders.

Five out of the thirty engines have

been equipped with the Walschaerts

valve gear, tlic rest liave the familiar

shifting link motion. Our illustration

shows one of the five with the Wal-
schaerts gear.

These engines are intended for gen-

eral freight service. The cylinders are

simple being 21 x 26 ins. and the driv-

ing wheels are 63 ins. in diameter. The
sleam pressure is 200 lbs. per square

inch, and the calculated tractive effort

of these engines is ,10,900 lbs. The

ers have driving box equalizers and the

trailing spring consists of a double

elliptic spring 24 ins. centers.

The boiler is of the extension wagon-
top type with first ring 66yi ins. out-

side diameter. The total heating sur-

face of tlic boiler is 2,959.19 sq. ft. and
this is made up of 150.79 sq. ft. in the

fire box and 2,808.19 'i the tubes, of

which there are 377 each 2 ins. diameter
;in(l ](i fl. lung.

Another interesting feature in this

design is the use of corrugated firebox

side sheets. The side sheets are pro-

vided with a series of vertical corru-

gations tliroughout the length of the

slieet to within the last three rows of

staybolts at the front and back end,

making a waved sheet. The staybolts

are located at the top of the waves or

in that portion of the sheet which is

crown sheet slopes to the rear. The
firebox door is made with a bulge of

2j4 ins. radius on the inner sheet, so

that all round the door the water

space has a maximum width of 6yi ins.

The weight of this engine in work-
ing order is about 179,500 lbs. That
of the engine and tender is 319,000 lbs.

The tender has a water bottom with

gravity fuel slide. The frame is made
of 13-in. channels. The tank capacity

is 7,500 U. S. gallons of water and 10

tons of bituminous coal. Some of the

principal ratios and dimensions of

these engines are as follows:

Firebox heating surface
M.-. , - , = (in per cent.) 5.37lube heating surface

Total heating surface ^

Grate area

Weight on drivers

Total heating surface

\*olume of cylinders, 10.40 cubic feet.

= 48

CHICAGO & NORTH-WESTERN TEN-WHEELEU.

Robert Quayle, Supt. Motive Power and Machy.

factor of adhesion is 4.37. The valves

are of the built up piston type 11 ins.

in diameter.

The half-tone shows clearly the ap-

plication of the valve gear, which dif-

fers from any arrangement used on

previous locomotives built by the

American Locomotive Company. The
link is supported in a steel casting

bolted to the end of the cross-tie or

yoke placed between the front and
middle pair of driving wheels and ex-

tending beyond the driving wheels.

Connecting tliis cross-tie and the guide

yoke and outside of the driving wheels

is a steel plate l,'4 ins. thick and 10

ins. deep. The reversing shaft bearing

is bolted to the top of this plate just

back of the center of the forward driv-

ing wheels, and the backward extend-

ing arm of the reverse shaft is con-

nected to the radius bar by means of

a lifting link. All the wheels are

flanged and the driving springs over

the main and forward driving wheels

are overhung. The back pair of driv-

.Xmerican Locomotive Company, Builders.

furthest from the fire. It is a well

known fact that the expansion and
contraction that takes place in the fire-

box, due to changes of temperature,

causes cracking of the sheets, and it is

claimed that in this arrangement

the corrugations afTord sufficient

elasticity to overcome these strains,

which finally result in the rupture of

the sheet. Moreover, in the ordinary

flat plate the heads of the staybolts

project beyond the face of the plate

so that they are probably more highly

heated than the plate itself. With the

arrangement used in these C. & N. W.
engines, the head of the bolt is some-
what protected from the fire so that

the plate and the head of the bolt are

more uniformly heated. This style of

firebox has been used on the Chicago

& North-Western for several years

with very satisfactory results. The
firebox is 102}^ ins. long by 6554

ins. wide, and has a 4-in. water space

all round. The crown staying is ra-

dial. The roof sheet is level while the

Heating surface

Volume of cylinders

Grate area

=: 284

=4-45
Volume of cylinders

Wheel Base—Driving, 14 ft. 10 ins.; total, 25 ft
10 ins. : total, engine and tender, 57 ft. 9 ins.

Grate Area—46.27 sq. ft.

Axles—-Driving journals, main, 9XI2J.4 ins.;

others, Syixll'/i ins.; engine truck journals,

diameter, 6 ins.; length, lo"4 ins.; tender
truck journals, diameter, 5^ ins.; length,

10 ins.

Firebox—Thickness of crown, ^ in.; tube, J4
in.; sides, }i in.; back, H in.

Air Pump—9"^ ins., left side, 2 reservoirs, i8}4x
134 ins.

Engine Truck—Four-wheel swing bolster W. L
frame.

Grate—Style, rocking.

Piston—Rod diameter, 3K ins.

Valves—Travel, 5M ins.; steam lap, t in.; ex.

clearance, 1/16 in.; 3/16 in. constant lead

with Walschaerts gear.

Setting—Line and line full gear F. & B. with
shifting link.

Wheels—Driving, material, main, cast steel; en-

gine truck, diameter, 30 in.; tender truck,

diameter, Z3 ins.

It is chiefly through books that we
enjoy intercourse with superior minds,

and those invaluable means of com-

munication are in the reach of all.

—

IV.

E. Clio lilting.
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British Board of Trade.

In another column of this issue will

be found a contributed article on the
British Board of Trade, its powers and
its functions. The article is well worth
the careful perusal of everyone who
desires to know something of this in-

teresting and important organization.
The British Board of Trade is a de-

partment of government, just as much
as the treasury or any other of the or-
ganized divisions of the government.
It does not in any way resemble the
various chambers of commerce which
are to be found in many of the larger
cities, both here and across the water.
The head of the British Board of

Trade is Mr. David Lloyd-George and
he is a member of the cabinet and has
a seat in the House of Commons. He
is therefore an elected member of Par-
liament and as such is a representative
of the people.

It has been said that the British
Isles are practically governed by a
committee of the House of Commons,
generally called the government. This
committee can be turned out of office

by a majority vote of the House at

any time and for any reason. The

premier is practically the chairman of

this committee.

The railway department of the Board
of Trade is charged with the inspec-

tion of new lines of railway before

they can be used for the transporta-

tion of passengers or merchandise.

The railway and its equipment must
prove satisfactory and be in conform-
ity to statutory requirements before it

can be operated.

Perhaps the most widely known
function of the railway department of

the Board of Trade is the investigation

of accidents and the placing of respon-

sibility and the prescribing of remedies
where such are deemed necessary. In
the inspecting of new lines and in the

investigating of accidents the depart-

ment is engaged in carrying out the

will of the people as embodied in law.

Questions may be asked in Parliament
which it is Mr. Lloyd-George's duty to

answer. In any case the report of the

investigators is made to the govern-
ment which through Parliament gives

the result to the public.

The obliteration of evidence by a

railway company in case of accident,

even for the purpose of clearing the

line, is not permitted, and any attempt
to do so, even if successful, would
lay the company open to the serious

imputation that they had something to

conceal.

The advantages derived by the

Board of Trade investigations are that

causes are looked for by a trained and
competent authority, and one which
from the nature of the case is not de-

pendent in any way upon the favor of

the railway. The impartiality of the Board
of Trade is never questioned, and the

fullest publicity for all facts brought
to light is one of the greatest safe-

guards of the whole system.

Am I My Brother's Keeper?

Among the multitudinous associations

of men that blossom into being in great

cities, it is comforting to observe that

some of them sensibly turn their atten-

tion to the safeguarding of human life

and the encouragement and the develop-

ment of safety devices. It would be idle

to imagine that this is something new.

State Legislatures have added enactment

to enactment, but between the law itself

and its administration there is a world
where the under dog has a liard time to

get his rights.

Through the efforts of the men who
have directly interested themselves in

safety appliances, a museum is being estab-

lished in New York where devices of

every description calculated to reduce the

liability to accident on railways, in mines,

in buildings and other works where large

bodies of men are employed, are to be

permanently exhibited. A committee is

at work devising means to deal with the

invention of such devices and to broaden
the aim and scope of the association.

The committee embraces men prominent

in every walk of life, and the ofiicials of

the organization already engaged in the

work are men of wide experience and
eminently qualified for the positions for

which they have been selected.

In the matter of railways it will be

generally adrriitted that the annual ap-

palling loss of life is a scandal to our

boasted civilization. That much of this

loss could have been prevented need not

be argued. .\n illustration occurs to us

as being immediately near our personal

observation. The facts were brought out

at one of the meetings of this committee.

When the electrification of a portion of

one of our large railway systems began

its operations for the first month were

marked with heavy loss of life. Two
young mechanical engineers on their own
initiative began looking for safety de-

vices. They searched everywhere for

whistles and other alarms and found sev-

eral to suit their purpose. Whistles with

peculiar notes were thereafter used, and

the workmen were instructed that one

blast meant that a train was approach-

ing on track number one, two blasts

meant track number two, and so on. The
result was that the number of men killed

was greatly reduced during the second

month, and during the third month no

lives were lost.

While this story has its bright side, it

also has its grimly dark side, because it

must be remembered that while we talk

so lightly of loss of life as if it were

the leak from an oil tank to be reduced

or happily stopped altogether, it is the

very breath of the whole universe, as we
know it, to the one stricken down. The
safety of others should be the very first

thing thought of and not absolutely the

last thing to engage the attention of

men who are endowed with the brains to

think and the will to act in the carrying

out of great enterprises.

Ample provision had been made to sup-

ply "tools" of every necessary kind.

The safety of the workmen seemed never

to have been even considered until the

ghastly spectacle of maimed and mangled
bodies suggested to the minds of some
of the less hardened officials the possi-

bility of reducing the number of casual-

ties. The remedy was simple enough,

and might have been thought of before,

but it is a singular fact that in the launch-

ing of great enterprises there is prac-

tically little or no thought given to the

safety of human life.

If an association of the kind that we
have alluded to could establish a State

department duly authorized to put in

force everything that human ingenuity

can devise in safeguarding human life,

some good would certainly come of it,

but with governments supported by
pronounced partisans, the appointment
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of special commissions usually amounts
to the placing of liigli trusts in un-

worthy hands. Our hope is that

associations of the kind that we have re-

ferred to may help to influence popular

opinion, so that remedial measures will

be brought into operation as tlie natural

outgrowth of a broader and kindlier cn-

liglitcnment. The American people do

not desire to be forever at the tail end

of the chase, as compared with other

countries, but there is as yet too great

a lack of concentrated effort in the one

direction. Every movement which is in-

tended as a healthy stimulus toward the

formation of a rational public sentiment

upon the simple matter of safety is a

move in the right direction. The attain-

ment of the object sought will not be

the work of a few enthusiasts; to pro-

duce any lasting good the voice and

will of the whole people must be heard

and felt. It will not be accomplished

by a babble of sound or the waving of

many hands. It must be the forceful,

determined grip on the life line and a

united effort—a long pull, a strong pull,

and ,1 pull all together.

Limitations of Smoke Prevention.

When the steam boat was in its in-

fancy and marine engines and boilers

were so crude that it took about twelve

pounds of coal to develop one horse

power in the cylinders, speculations

began to arise concerning the practica-

bility of steamships crossing the At-

lantic and making regular trips be-

tween New York and Liverpool. Dr.

Dionysius Lardnor. at that time re-

garded as one of the most accomplished

scientific men of his day, ventured the

opinion, based on knowledge of cur-

rent marine practice, that a steam boat

could not cross the Atlantic without

the help of sails.

While Dr. Lardner was making pre-

dictions that have been used to make
the scientist ridiculous, marine en-

gineers were busy impro\-ing their en-

gines and boilers, with the result that

steamers began making regular trips

across the ocean two years after Dr.

Lardner's predictions were made.
The moral of that story is that en-

gineering feats impracticable to-day

may be made practicable to-morrow.
The reverse of the case may also be

true and things that are practicable,

say, with small engines doing light

work, may be impracticable with one
hundred ton locomotives working up
to their full power.

The writer had some experience as a

locomotive fireman when the heaviest

engine weighed about twenty tons. He
took a great deal of interest in smoke
prevention and succeeded in making
the fire burn with scarcely any black
smoke passing from the stack. In writ-

ing his book, "Locomotive Engine

Running and Management," he de-

scribed the system of smokeless firing

and found that it could be carried out

on the light engines then in use in this

country when the coal used was not

particularly rich in smoke making
gases.

In 1898 the writer was invited by the

offici.ils of the Burlington, Cedar Rap-
ids and Northern Railway to attend

and witness the smokeless firing prac-

tised with the locoinotives of that sys-

tem. He went upon the line and
watched the working of the engines

for several days, and they certainly

did their work with very little smoke.
When an article describing the sys-

tem of smokeless firing was written

the author added the following pre-

caution:

"The sytem of firing described can-

not be put into successful operation by
merely issuing an order demanding
its adoption. The enginemen are not

alone able to commence the one or two
shovelful system at once and make it

work satisfactorily. The officials and
enginemen require in the first place to

co-operate together, the engineer help-

ing the fireman in his manner of feed-

ing the boiler and the fireman regu-

lating his fire to meet the demands for

steam. They must have the co-opera-

tion of several other officials. In the

first place the coal purchased ought to

be as nearly uniform in quality as pos-

sible, and it must be broken fine enough
for firing without the fireman having to

crack lumps to the burning size. Then
the grates must be kept in good order.

The defective plates and smoke box
arrangement must be adjusted to suit

the proper conditions of firing and the

dampers must be kept in order, to act

as dampers."

It became necessary in the interests

of justice and fair play for the writer to

look into the conditions of firing on other

roads using a different quality of coal

;ind having heavier engines worked a

great part of the time at that maximum
power. He found many locomotive.';

where the one shovelful system of fir-

ing was followed because the fireman

had no time to stop; but it was by no
means a smokeless system, and no hu-

man being or mechanical stoker could

feed the fire and prevent smoke. Coal

that can be burned without causing

smoke when burned in the fire box of

an engine working lightly could not be

prevented from causing smoke when
the engine was working all the power
it could develop.

During investigations in different parts

of the country the writer found coal that

would smoke no matter how it was fired

or how the engine was worked. The pre-

ceding remarks have been brought out

by the following letters which explain

themselves:

The first was from Mr. A. J. Dcsoe,

chainnan of the Massachusetts Hroth-

erhood of Locomotive Engineers Legis-

lative Board. It was addressed to Mr.

Angus Sinclair and was dated May 15,

1907, from South Framingham, Mass.

Mr. Desoe wrote as follows:

"During a debate in the Massachu-
setts House of Representatives you
were quoted by Representative Mal-

colm E. Nichols in support of his con-

tention that 'dark or dense gray

smoke' could be avoided. Now, the

Brotherhod of Locomotive Engineers,

as well as the railroad companies, have

opposed his bill on the ground that

it was a physical impossibility to live

up to the provisions of the bill which'
says that 'such smoke shall not be al-

lowed to escape from a locomotive en-

gine for more than two consecutive

minutes, or six minutes in any one

hour of the day or night.' It also puts

a penalty of 'one hundred dollars for

each week during any part of which

said section is violated, except that an

engineer or fireman shall not be pun-

ished for the emission of such smoke
if it is caused by reason of the mate-

rial and appliances furnished by the

employer.'

"Now, we were beaten out in the

House, but we have great hopes of

winning in the Senate. I write you
asking if you would have any objec-

tion to sending me a communication

that can be quoted from by our friends in

the Senate, to offset what was said by

Mr. Nichols. I believe that different

States and municipalities have some
verj' unjust and drastic laws for the

purpose of regulating the 'Smoke

Nuisance," and we desire in Massa-

chusetts to prevent any and all such

laws appearing on our statutes. If you
will kindly help us in this matter we
will be very thankful. An early reply

will be anxiously awaited."

The reply sent by Mr, Angus Sin-

clair, president and editor of Railway
AND Locomotive Exgixeerixc, was as fol-

lows, and was dated at New York
May 16, 1907:

"Your letter relating to my writings

on smoke prevention being quoted in

the Massachusetts House of Repre-

sentatives, is just received. This smoke
prevention question is one where cir-

cumstances alter cases. The experi-

ence with smokeless firing described

in my book on 'Firing Locomotives'

was gone through on a railroad where
the locomotives were comparatively

small, were provided with brick arches

and means of regulating the admission

of air to the fire. The coal burned
was not rich in volatile matter, that

is smoke-making substances, and it was
not difficult for the firemen to prevent

smoke. The coal, though light, would
produce very black smoke when care-
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lessly fired. The fact that it was fired

free from smoke illustrated a triumph

of skilful firing, and my report of it

was intended as a lesson of what could

be done under careful and favorable

circumstances.

"My teaching in this department of

railroad industry has been greatly dis-

torted by people with ends of their

own to serve. While I held that

smokeless firing could be practical un-

der favorable conditions of fuel and

work, people who used me as an au-

thority implied that I taught that

smokeless firing could be carried out in

all cases and that there was no excuse

for any locomotive creating smoke,

which is not true.

"In a book which I have lately pre-

pared called 'Railroad Men's Cate-

chism,' being answers to the Traveling

Engineers' Examination Questions, and

on collections of questions used by

nearly all railroad companies to test

the knowledge of men seeking promo-
tion, I have emphasized the fact that

with some qualities of coal smokeless

firing was impracticable. This is the

teaching of a long experience, for I

have watched very skilful firemen at

work, and have myself fired locomo-
tives equipped with the most approved
appliances for preventing smoke, and
yet a constant stream of black smoke
would pour out of the smoke stack be-

cause the coal was of a character that

could not have the gases necessary for

perfect combustion mixed properly un-

der the conditions that exist in a loco-

motive fire box. I have experimented
with such coal in a laboratory furnace

and found that conditions of high tem-

perature and air admission could be

found when the coal was burned with-

out causing smoke, but the conditions

could not be reproduced in a locomo-
tive fire box. The conditions might be

repeated in a furnace whose perform-

ance was uniform, but they could not

be approached with a locomotive boiler

with demands for steam changes every

minute or every mile."

Apprentice Instructors.

In the vanished centuries when tlie

apprentice was a part of the master's

household, and not only wrought at

the same bench, but sat at the same
board as his master, the young lad's

opportunities for learning his trade

rose to the full measure of his ca-

pacity to absorb all there was to ac-

quire in that particular establishment.

With the improvement in mechanical

appliances and the growth of large

factories the relation of apprentice and

master underwent a change. It is not

worth while to argue whether the

change was for the better or worse.

It was inevitable and the question that

aturally arises is whether the appren-

tice is being trained in his calling to

the full measure of the opportunities

that ought to be given him or not.

We do not think he is. We have

been gratified to observe here and

there a tendency to systematic instruc-

tion in the elementary scientific prin-

ciples that underlie constructive work,

but in the work itself, the methods of

manipulation, the handicraft, as it is

properly called, we have not seen any-

thing at all approaching the old meth-

ods when the master and apprentice

worked hand in hand together. In

great, modern factories and workshops

the master has other things to do.

The same may be said of the heads of

departments and foremen. Appren-

tices are largely left to their own re-

sources. Instead of getting the best

work to do under competent instruct-

ors they generally get the coarsest

work, anything to keep them busy, and

if they manage to pick up a smatter-

ing of their trade they will find that

when they become journeymen they

have much to learn yet. Some of these

newly graduated mechanics are really

pathetic objects, and are more to be

pitied than despised. A few years of

hard knocks may make fair hands of

them, but at the start they did not get

the instruction that they should have

received.

It is easy to find fault. It is not so

easy to provide a remedy. In the case

of apprentices, as in all other educa-

tional processes, the instructed should

have a special instructor. Foremen
who have the faculty of getting good

work out of other men are often be-

low mediocrity as workmen themselves.

In any event they rarely have time to

give special lessons to apprentices.

Their duty is to furnish work for

others, to see that it is properly per-

formed. They are responsible for the

output.

A possible solution of the difficulty,

it seems to us, would be the appoint-

ment of a suitably trained and equipped

man for the post of mechanical in-

structor. Such a man might have

charge of the entire class of appren-

tices all through their course, and be

responsible to the company not only

for the output of the young men, but

for their training and instruction. Un-
der such a system the apprentice class

would undoubtedly give better value

during their term and would be worth

more to themselves and their employ-

ers in the end. This may look like a

philanthropic scheme, but it has a very

palpable dollar and cent side to it.

Present Status of the Compound.

The compound locomotive has been

in use from about eighteen to twenty

years in Great Britain and on the con-

tinent. Its introduction into this coun-

try was much later and was attended

at the outset with much misgiving.

There are several theoretical advan-

tages which are claimed for the com-
pound over the simple engine, and in

some respects these advantages have

been realized, but for ordinary every-

day work the simple engine is thought

by many to be a more satisfactory all

round engine.

In England the Great Western Rail-

way authorities, which have used the

De Glehn compound extensively, are

going back to the simple engine. In

a series of tests recently made on that

road the simple 4-4-2 and 4-6-0 types

designed by Mr. G. J. Churchward,

the chief locomotive superintendent of

that line, have proved themselves to be

more efficient than the compound en-

gines of the Bosquet-DeGlehn type.

This is one example, and though it in-

dicates a tendency, does not necessarily

mean that all compounds are to be

summarily abandoned. On the Conti-

nent, however, the compound engine is

still very popular, and may be for

years to come.

In this country the tendency is to-

ward the simple engine, and many
roads have changed their compounds
to simple engines when putting them

through the shops for repairs. The
new orders booked by the large loco-

motive building establishments may be

fairly taken as an index of the present

day tendency when it comes to a choice

between simple and compound engines.

This is at a time of great prosperity,

and the demand for steam locomotives

is at present sufficient to keep the vari-

ous locomotive building establishments

in this country fully at work to the end

of this year and beyond. But what-

ever the future may have in store for

us, the demand for compounds has

diminished. The older type of four

cylinder compound is not called for,

except for renewals; cross compounds

are asked for to a certain extent and

the balanced compounds appear to be

the favorites when compounds are re-

quired.

The demand for compound locomo-

tives of all classes is light. The num-

ber of compounds so far built this year

at the Baldwin Locomotive Works
amounts to six per cent of the whole

output of the plant, and the American

Locomotive Company, controlling ten

sparate locomotive building establish-

ments, have built compounds in the

proportion of between three and four

per cent of their total output. It is

probable that, striking a general aver-

age, it would be fair to say that the

demand for compound engines by the

railways of the United States, Canada

and Mexico would now be in the neigh-

borhood of five per cent of the whole

number built.
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New Northwest Passage.

Senator Ferguson recently submitted a

scheme before the Canadian Parliament

that opens up a new pathway between

the Dominion and the mother cotnitry

that is not only feasible but is likely soon

to blossom into accomplishment. Railways

are to be constructed leading from the

great wheat fields of Manitoba and Sas-

katchewan to ports on Hudson Bay.

From these ports a line of steamers will

traverse the waterway to Liverpool.

Navigation is open for four months in

the year, and the distance from the Cana-

dian wheat fields to the British and Euro-

pean markets will be lessened perhaps a

thousand tnilcs. There are no icebergs in

the great inland sea and the few that may
be encountered in Hudson Strait are car-

ried in by an ocean current and are in-

variably carried out by another current.

.The navigation season is almost confined

to the period of long summer days when

the daylight scarcely disappears. In

every way it would be a much safer route

than the present route along the St. Law-

rence, and would not only etifect a sav-

ing in freight rates but would relieve the

congestion on the present Canadian grain

route.

In this proposition as in others affect-

ing the development of vast areas of agri-

cultural lands the locomotive is the great

pioneer in the work of bringing the ends of

the earth together. The traversing of the

rich western fields and the drawing of full

trains to the shores of Hudson Bay is the

work that the steam engine makes possible.

What are the dreams of to-day, in a few

years become accomplished facts, and

soon the untrodden wilds of the north

land will hear the hum of commerce and

the locomotive will wake the echoes on

the now silent shores of that great north-

ern inland sea.

Inland Traffic by Water and Rail.

There is no doubt that river and

canal transportation have very seri-

ously declined. In i860 the Erie canal

is said to have carried 65 per cent, of

the total traffic upon New York rail-

roads and canals. In 1903 it did 4 per

cent, of the business. A New Orleans

paper has recently been pointing out

that the Mississippi river has been

well-nigh abandoned.

In an address to the International

Railway Congress of 1905 Mr. Stuyve-

lant Fish said: "Twenty years ago

100,000 bales of cotton—as a single

item—were carried by steamboats from
Memphis to New Orleans, but in no
year since, the railways along the river-

side passed into single ownership has

so much as 500 bales been thus car-

ried, for the reason that rates by rail

are lower, if the necessary marine and
fire insurance by steamboat route be

included in the charges. Between 1890

and 1900 the river traffic has declined

5:8SS,792 tons, and the railway traffic

has increased 3,294,322 tons."

It has been pointed out that it was
these early cheap water rates which

forced the railroads to lower rates so

as to meet the competition and we are

told by statisticians that the products

which are carried on railroads have

doubled in the last ten years, while the

facilities for handling this growing
business have increased only one-

eighth.

Book Notices.

Random Rhymes and Rhapsodies of the

Rail, by Shandy Maguire, l6mo, 412

pages, ornamental cloth, with portrait

of the author. Price $1.50. Copies

may be obtained from the author, Shan-

dy Maguire, Oswego, N. Y.

A volume of verses from a railroad

man is a unique production, and when
the verses reflect the experiences of

actual life on an American railway

with all its light and shadows, its

perils and pathos, its trials and tri-

umphs, it is certainly worthy of more
than a mere passing notice. Shandy

Maguire is no stranger to the readers

of Railway and Locomotive Engineer-

ing. His letters and character sketches

in prose have appeared at intervals in

our pages and have been warmly ap-

preciated by tens of thousands of rail-

way men all over the world. His po-

etical productions now appearing in the

first complete collected form deserve

and will certainly receive an equally

warm and enthusiastic reception. The
same characteristic qualities that dis-

tinguished the prose writings of the

rugged railroad man mark the produc-

tions in verse before us. It is a col-

lection of human experiences told in

melodious numbers. It is a reflex of

the hopes and fears and loves and joys

of the railroad man set to music. The
music may not be as high sounding as

that of some of the mighty masters of

song, but this poet of the rail comes

as near to the heart of those whose
life work he sings as any twentieth

century bard does in his chosen sphere.

Through the entire book we find the

pride and joy of the man that loves

his calling, that finds his occupation

suited to his mental and phj'sical equip-

ment and is supremely satisfied with

its royal rewards. We catch a glimpse

of this in "An Engineman's Joy":

"I love a flight, on a summer's night.
O'er the prairie's wide domain.

On my noble steed, in her matchless speed,
As she wheels tlie flying train.

How her sharp e.xhaust keeps the cinders tossed
LTp high in the balmy air.

And the track ahead, on its rocky bed,
Is swept by the headlight's glare.

When my trip is o'er, through my cottage door
Bound my twys and girls in glee.

With their joyous cries, full of glad surprise.

And their kisses sweet for me.

Oh! I Kain new life as my bonnie wife
With her cheerful smiles I grctt.

And I thank the l,ord for the blessings stored
In the cot full of joy a<> sweet.

Of the unsung heroes of the rail he

is the most eloquent and most poetic

living exponent. His home-keeping

muse never wanders into foreign fields.

She wings her flight with him on the

mighty engines through the green

fields and by the crystal waters and
past the sleepy hamlets and clothed in

thunder comes into the appointed place

at the appointed hour. Sometimes sad

and sobered she sits by the bedside of

"Billy Kane" and Shandy chants a

song of deliverance from death when
the bruised and broken man comes
back to his place on the foot-plates

again.

Official orders come in for a proper

share of poetical notice. Sometimes
they touch a chord that calls for a

protest as in "Flirting Officially Pro-

hibited" :

"If she were standing nor the track,
And did a signal to me make,

Though I ne'er fetched your engine back,
I'd flirt until my arm would ache;

I would, if both injectors 'broke,*

Or pump^ gave out. or crown-sheet bare,
I'd also let the crank-pins smoke,

Till I'd salute this lady fair!

Indeed the gentler sex come in for

considerable attention from the gifted

Shandy and there is an unmistakable

echo of Moore's melodies in his grace-

ful tributes to woman. In the higher

realm of invention there is no striving

after dramatic eflfect, but in "Jack

Reagan's Ghost" and "A Midnight

Visitor" we have glimpses of the un-

seen world that would make a strong

man sit nearer the fire on a winter

night.

Random quotations, however, are

but broken splinters that should not

be taken in any sense as samples of

finished work. Railroad men should

buy the book and read it, and they will

find vocal musical utterance given to

the common thoughts that make up

the inner life of the men that live and

move and have their strenuous being

on railways

Locomotive Breakdown Questions an-

swered and illustrated by W. G.

Wallace. Published by F. J. Drake

& Co., Chicago. 285 pages, with

numerous illustrations, flexible leather

binding, 1907. Price, $2.00.

Mr. Wallace has produced an excel-

lent book in the work before us, and

places in convenient fortn the product

of many years experience on railways.

The questions and answers composing

the bulk of the volume have already

appeared in some of the technical jour-

nals and have been collected and care-

fully revised by the author. They
cover a wide range of subjects. Con-

siderable care has been taken in the

indexing of the book, which renders

information on any subject ready of
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access. The book has the double merit

of being finely printed and substantially

bound.

Locomotive Compounding and Super-

heating, by T. F. Gairns. Published

by J. B. Lippincott Co., Philadelphia.

189 pages, with 150 illustrations, 1907.

Cloth, price $3.00.

The subject of compounding and

superheating is of such recent and

growing importance that the collection

of matter relating to the various appa-

ratus in use has not been particularly

placed in a comprehensive form before

the engineering world. The work will

therefore be welcomed by all who are

in any way responsible for the design

and efficiency of locomotives doing

varied work. To provide a complete

and systematic work on the subject

has been the object of the writer, and

it is evident that he has had excellent

opportunities for obtaining information

from locomotive engineers and locomo-

tive building firms. The work is

divided into fifteen chapters, the early

portion of the work being devoted to

a glossary of terms and an analysis

of the special conditions governing the

application of compounding and super-

heating. The bulk of the book is de-

voted to special divisions of the subject

dealing with past and present practice.

In brief, the work may be said to be

an able presentation and a general re-

view of some important branches of

locomotive engineering.

published an excellent little book espe-

cially for the use of railroad shop ap-

prentices, but which will be found to be

useful for many whose apprentice period

is ancient history. The author has had

exceptional opportunities, having been

for some years in charge of evening

classes, teaching geometrical and me-

chanical drawing, and his services have

been highly appreciated by those who have

had the good fortune to come under his

intelligent tutorship. In the work before

us he should immediately command a

wider field of influence. It possesses in

a condensed and attractive form all that

is essential as a preparation for higher

education. It is utterly free from super-

fluities and presents what is actually

needed by every mechanic who aims at

equipping himself for the constantly ex-

panding requirements of his calling. The
book is finely printed and neatly bound.

Design of a Railway Bridge Pier, by

Charles Derleth, Jr., C.E. Published

by the Engineering News Company.
New York. 24 pages, with 7 full-

page illustrations. Price, 50 cents.

On the subject of "Railway Bridge

Piers" Professor Derleth, of the Uni-

versity of California, prepared a special

study at the request of the editors of

the California Journal of Technology.

The able document attracted wide at-

tention and it is generally believed that

the subject has been treated by him in

a more complete and efficient manner
than any text-book now extant. Its

appearance in the form before us can

not fail to be of special value to

students and constructing engineers,

and among these especially the

pamphlet will have a wide circulation.

The large page of the pamphlet gives

full opportunity for illustration of

drawings which are of real value, and

will commend the work to the attention

of constructing engineers.

Practical Mechanics for Shop Appren-

tices and Others. By James Powell.

Published by the Witness Press, Mon-
ircal. 54 pages.' With 20 illustrations.

Mr. Powell, Chief Draughtsman. Grand
Trunk Railway System of Canada, has

Grease Moulder.

There is a very interesting machine to

be seen in the Susquehanna, Pa., shops

of the Erie, of which Mr. H. H. Har-
rington is the master mechanic. It is

nothing less than a machine for moulding

compression pin grease. That is the of-

ficial way it is described, but the main

object of the machine is to turn out

grease cakes and the way it does it is

a sight to see. The grease cakes are

made in batches, iust as cakes should

be made, and they look something like

pats of butter, but you had better not

grease cylinder, like unto a steam port,

2x5^ ins., only it is used by the dili-

gent operator to introduce grease into

the grease cylinder when the piston is

drawn back.

The grease cylinder terminates in a

cone-shaped casting about y% ins. long.

The stroke of the air and grease cylin-

ders is 7 ins. and as the grease cylinder

is 10 ins. long the movement of the

grease compressing piston is such that

although the grease is forced into the

taper casting and out of the small end,

it is not squashed into nothing. It re-

mains good grease to the very last.

At the end of the taper casting is a

cylinder of brass 25^ ins. inside diameter,

and into this the smooth solid cylinder

of grease is forced. This brass casting

has. however, been sawed almost through,

in 8 or 9 places, and a handle with a

hinged lever is attached to the table at

this point. The lever is really a frame

with blades of Russia iron set exactly

opposite the saw cuts in the brass cylin-

der.

Now, when a solid cylinder of most

excellent grease has been forced into the

brass cylinder, the operator brings the

Russia iron blades down, they enter the

saw slits and cut the grease into neat

little cakes. As the cakes are exactly

the diameter of the engine oil cups you

have a lot of grease cakes, each one of

which fits a cup to a nicety and two or

more will fill a cup neatly.

The company provides tin boxes which

just hold the grease cakes and in that

(IREASE MOULDING MACHINE.

make any mistake with them as a substi-

tute for butter at lunch time.

The machine stands on a trestle and at

one end of it there is an old air cylinder

with piston, piston-rod, a three-way

valve and all the regulating appurte-

nances thereof. The valve is operated by

a small hand lever and when air enters

one end of the cylinder the piston pro-

ceeds to the other end. There is another

similar cylinder in line with the first,

which we may call the grease or low

pressure cylinder of this tandem engine.

There is an opening in the wall of this

form they are issued. Take off the cover

of the tin box and you can shake out a

cake of grease perhaps i or l^ ins.

deep and of the diameter of the cup,

and there you are, or rather^ there is

the grease cake. This is how they do

it on the Erie at Susquehanna, Pa.,

and the grease moulder is a "slick"

machine.

"You musn't mind what other people

do. If their souls were your soul it

would be different. You stand or fall

by your own work."

—

Rudyard Kipling.
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Correspondence School

Fourth Series—Quesiions and Answers.
21— If l)loucT is put oil too strong when

cleaning the fire, what is liable to happen ?

A.—Too much .cold air is liable to be

drawn into the firebox and this would

very probably cause the flues to leak.

22—How much coal does you engine

burn each trip?

A.—This answer must be made in ac-

cordance with your own experience.

23—How does this compare with the

other engines of the same class in the

same kind of service?

A.—This answer must be made in ac-

cordance with your own experience and

observation.

24—Do you consider it wasteful to

have an engine blow ofif steam fre-

quently?

A.—Yes, very wasteful.

25—What are your first duties when
going out of the house with the engine?

A.—Be on duty the full time prescribed

by the company before train leaving time,

ascertain that the fire is in good condition,

steam up on the engine, tlic necessary

tools, signals, lamps, etc., in place, ami

the engine supplied with coal and water

and ready in every way for the trip.

26—What tools do you consider nec-

essary?

A.—Answer according to the practice

of your own railway.

27—What supplies?

A.—Answer according to the practice

ff your own railway.

28—How do you locate a pound in an

engine?

A.—When engine is running if a pound
of any kind develops the first thing to do

is by careful observation to ascertain

which side of the engine it is on.

29— If pound is in the rods can you

always locate it? How?
A.—A pound in the rods is most easily

recognized when the direction of motion

changes, that is, at the beginning and
end of the stroke.

30—How should you commence to key

up Mogul or ten-wheel engine?

A.—The object in keying up the rods

of a Mogul or ten-wheel engine is to se-

cure a good accurate fit to the rod

brasses without causing them to grasp

the pins too tightly. The engine should

be in steam and should be placed on

straight level track. The wedges should

be adjusted, all the keys should be slack-

ened and the butt end of the main rod

should be keyed first. Tlie main crank pin

should be upon the forward or back centre

when this operation is performed. The
other bearings should be keyed up on each

side of the main pin. The engine should

then be moved to the quarters and the

other centre. It may be that the rods,

while working freely at the dead cen-

tres, may tighten a little as they approach

Ihe upper or lower quarters. This is

caused by the fact that the wheels are re-

sisting the pulling force of the rods and

it should be distinguished from tighten-

ing of the bearing at these points. If the

connecting rods move freely on the bear-

ings at both dead centres it is safe to

assume that the bearings will run easily

at all points, the only exception being in

the case of crank pins that are worn out

of all semblance to roundness.

31—If pound is in wedges, can you set

them up and get them right the first

trial?

A.—It is not likelv that one can do

broken, it is possible to unite the broken

ends by entering them and screwing them
a few times into a nut. If this cannot be

done, the wedge may be kept up by plac-

ing a nut or other piece of solid matter
below the wedge and on the pedestal

binder, and wiring it in place.

35—If follower bolts are loose will it

make a pound?

A.—Yes, and the pound is likely to

cause a broken front cylinder cover.

36—How do you detect this trouble?

A.—A pound due to loose follower

bolts occurs at the forward end of the

stroke only.

37—How do you remedy it?

A.—Stop at once. Take off front cyl-

inder cover, and tighten up the loose

bolts or remove them altogether.

RESULT OF BOILER EXPLOSIOX.

this on the first trial, but there is no im-

possibility in it.

32—How do you do this?

A.—The setting up of the wedges is

done by first drawing the boxes against

the front shoes. This may be done by

pinching the engine ahead or by using

steam with main crank pins above the

centre line of the wheels. Then the live

wedges should be run up tight or snug,

marked and drawn down about yi of an

inch in order secure the requisite amount
of play between box and shoes.

33—Will an engine pound if pedestal

bolts are loose? Why?
A.—Yes, because the wedge is not

held securely in its proper place and
the wedge can slip down.

34—When wedge bolts are broken,

how do you keep the wedge in position?

A.—Sometimes if the wedge bolt is

38— If cylinder packing is blowing
through, how do you tell which side it

is on?

A.—If cylinder packing is blowing, put

the engine say with left side so that the

ports are blocked, open cylinder cocks

and give a little steam. You then have
steam on one side of the right piston.

If the piston packing is blowing steam

will pass to the other side of the piston

and blow up the stack. Try' the same
thing on the other side of the engine,

and if only one side shows a blow of

steam up the stack, that is the side with

the defective packing. A defective pis-

ton valve will give the same blow.

39—^Vill steam come out of both

cylinder cocks at the same time on the

same side?

A.—Yes. Steam will come out of

both cylinder cocks.
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Elements of Physical Science.

II.—MOTION.

Motion is cither absolute or rela-

tive. The former is a change of place

with reference to a fixed point; the

latter motion has reference to a point

that is itself moving. The motion of

two balls rolled on the floor is abso-

lute; their motion with rcftrcnce to

each other is relative.

Rest is the opposite of motion, and

has also the two primal qualities of

motion. A body resting upon the

earth may be said to be absolutely at

rest. A body resting upon a moving

body is at rest relatively to the other

objects similarly situated. It may be

added that although the earth is pass-

ing through space at the rate of over

18 miles per second, all bodies hav-

ing no other motion than that of the

earth are regarded as being absolutely

at rest.

Velocity is the rate at which a body

moves, and the velocity of a body is

found by dividing the space passed

over by the time occupied in passing.

It is interesting to note the varying

velocities of a few common objects:

A man travels 4 miles an hour, an

express train runs 50 miles an hour,

sound travels 764 miles an hour, while

electricity conducted in a copper wire

will flow 288,000 miles per second, or

nearly twelve times around the earth

in one second.

There are three kinds of motion

—

uniform, accelerated and retarded.

Uniform motion is that of a body mov-

ing over equal spaces in equal times.

Accelerated motion is that of a body

whose velocity increases as it moves,

.Ts in the case of a ball dropped from

;i height. Retarded motion is that of

,i body whose velocity diminishes as

it moves, as in the case of a ball rolled

over the ground.

MOMENTUM.

Momentum is the quantity of mo-

tion in a body, and is found by mul-

tiplying the velocity of a body by its

weight. Thus if a ball weighs 12 lbs.

and travels at the rate of 500 feet per

second, the ball has a momentum of

6,000. It will thus be seen that mo-
mentum depends on both velocity and

weight, and so by increasing the veloc-

ity to a sufficient degree a small and

light body may be made to have a

greater momentum than a large one.

This is readily understood by compar-

ing the force of a small bullet of lead

fired at a high velocity from a gun

and the force of a large iron ball

thrown from the hand. On the other

hand a large body possessing weight,

though the motion be hardly percepti-

ble, may also h.ive enormous momen-
tum, as in the case of an iceberg which

will crush a ship to pieces. It may
be remarked that two bodies moving

with the same velocity have momenta
proportioned to their weight, and two

bodies of the same weight have mo-

menta proportioned to their velocities.

In comparing the momenta of dif-

ferent objects their weight and veloc-

ity must be expressed in units of the

same denomination. If the weight of

one is given in pounds, that of the

other must be in pounds also. If the

velocity 01 one is so many feet per

second, that of the other nmst be ex-

pressed in feet per second. When dif-

ferent denominations are given, they

should be reduced to the same denomi-

nation.

STRIKING FORCE.

The striking force of a moving body

is the force with which it strikes a

resisting substance. It is apt to be

confounded with momentum, but two

moving bodies may have the same mo-
mentum, but differ greatly in their

striking force. The momentum, as al-

ready stated, is ascertained by multi-

plying the weight of the moving body

by its velocity. The striking force, on

the other hand, is ascertained by mul-

tiplying the weight of the moving body

by the square of its velocity.

As an illustration, if we suppose a

train of cars moving at a velocity of

50 miles an hour, and another train of

the same weight moving at the rate of

10 miles an hour, the striking force of

the former will not be, as may be at

first supposed, only five times that of

the latter, but it will be twenty-five

times greater, as the square of 50 is

2,500, and the square of 10 is 100, there-

fore the ratio is 25 to i. This fact

lias been repeatedly demonstrated by

actual experience.

In the case of bodies having the

same momentum, but varying in strik-

ing force, let us suppose a train of cars,

the total weight including locomotive

and tender being 500 tons, moving at

20 miles an hour, and another train

weighing 250 tons moving at a velocity

of 40 miles an hour. Both trains would

have a momentum of 10.000. By squar-

ing their varying velocities we will find

that the proportion would be as 400

to 1,600. That is, the train moving at

40 miles an hour would strike a blow

four times heavier than the train travel-

ing at 20 miles an hour, even while it

is only half as heavy as the slow mov-
ing train.

In all calculations of this kind it is

necessary, when different objects are

to be compared, their weight and ve-

locity must be expressed in the same

denomination. If the weight of one

is given in tons, that of the other must

be in tons; if the velocity of one is so

many miles per hour or feet per sec-

ond, that of the other must be ex-

pressed in the same manner. If dif-

ferent denominations are given, reduce

them to the same denomination.

Questions Answered
CAUSE OF TANK JUMPING.

(50) L. C. B., Covington, Ky.,

writes: Why is it that an engine tank

will begin jumping at high speed when
the coaches and the engine run per-

fectly smooth? Is it the water which

causes this? A.—The tender is lighter

than either engine or coach, and the

weight of water and coal on the ten-

der varies from time to time. It may
be that when the tender becomes com-

paratively light the springs are not

heavily compressed and have a ten-

dency to dance. We remember some
engines which had coil springs in the

tender trucks, and at times the tender

bounced so much that the fireman

could hardly stand on it. You may
sometimes see the same action on a

light box car. A familiar example of

somewhat similar action may be seen

in a modern baby's carriage where the

springs are purposely designed to act

readily with slight shocks. The carriage

bounces more or less, but as the vibra-

tions are slow and as the springs give a

good deal, the motion is not excessive.

RUNNING GEAR.

(51) L. C. B., Covington, Ky., asks:

What would you consider to be the

running gear of a locomotive? A.

—

The running gear of a locomotive is

generally considered to be those parts

which carry the moving machine, such

as wheels, tires, axles, trucks, frames,

boxes, springs, equalizers and connected

p:irts.

VALVE SETTING.

(52) L. C. B., Covington, Ky.,

writes: We are setting the valves on

the Atlantic type, piston valve engines,

with 1-16 in. lead going ahead in full

gear, and blinding the backing up mo-
tion enough to. give 7-32 in. lead at 5

or 6 ins, cut-off. These valves have

one inch lap, and are line and line on

the inside or exhaust side. Would you

recommend giving engine J4"in- clear-

ance on a side, which would make
quite a difference in steam release?

A.—Inside clearance is often beneficial

for engines which run at high speed,

as it causes the release of steam in the

cylinder to occur earlier and com-
pression later in the stroke. For high

speed it is the getting of the steam

out of the cylinder which is the im-

portant thing. If your engine is for

service where long, fast runs are the

rule, inside clearance will probably

help, but it depends entirely on the

service for which the engine is intend-

ed, and ^-in. inside clearance is too

much for ordinary conditions. On gen-

eral principle we may say that it is

always safe to presume that the cal-

culations regarding the original con-
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suuctioii of the valve gear were cor-

rect. Errors are generally in the ad-

justment, and the tendency to increase

the error by the accumulation of lost

motion is inevitable. The position of

the valves should be occasionally ex-

amined by an expert machinist, and the

readjustments carefully made and the

action of the valve should be particu-

larly noted with the reverse lever set

in the same notch as is used in general

service.

MAIN AXLE CHANGED.

(53) J- H. J., Bluefield, W. Va.,

writes : If you take the main axle from

under a locomotive and turn it end for

end, that is, put the right driver and

eccentrics on the left side and con-

nect up everything as before, what

will be the effect? Will the engine go

ahead with reverse lever in forward

position? A.—The effect would be that

the eccentrics and eccentric rods would

require some slight alterations in order

that the valve openings would occur

correctly. Organic changes take place

on the most accurately constructed en-

gines on account of the wearing of

rocker boxes and lifting shaft blocks

and consequent alterations in the

length of valve rods, all of which af-

fect the interchangeability of parts. If

every part was mathematically perfect,

the turning of the main axle end for

end would cause no difference of any

kind other than the fact that the left

crank would become the leading one

instead of the right. The engine would

run ahead with the reverse lever in the

forward position as before.

MOVABLE DIAPHRAGM.

(54) J. P. G., Meadville, Pa., writes:

I cannot see any sense in having dia-

phragm sheets in the smoke box made so

that they can be raised or lowered. We
never touch them except wlien repairing

the engine. What effect would the mov-

ing of the diaphragm have on the steam-

ing qualities of an engine? A.—The rais-

ing or lowering of the diaphragm has

the effect of varying the amount and also

the central location of the draft of air

through the fire. Lowering the dia-

phragm moves the centre or stronger

part of the current of air to the front of

the fire box, with the result that the

greatest degree of heat passes through

the lower flues. On the other hand the

raising of the diapliragm causes an in-

crease of draft in the back of the fire box

and a consequent stronger rush of heated

air through the upper flues. It is usual

when an engine is being newly tried or

after repairs have been made to observe

the action of the draft on the fire and

regulate the diaphragm accordingly.

With the diaphragm once set in the best

position it is not advisable to change it

unless a change is seen to be really neces-

sary. It may be added that the dia-

phragm is better to be set low than too

high as the greatest degree of heat pass-

ing through the lower flues has a better

opportunity to become absorbed in the

upward boiling of the water.

WU'ED JOINT ON LEAD PIPE.

(55) R. N. G., Braddock, Pa., writes:

What are the solutions necessary in mak-

ing a wiped joint on a lead pipe?—A.

There are no particular solutions neces-

sary. Melt the solder in a ladle and pour

it on the joint. When the pipe becomes

heated by the molten solder, the solder

will begin to adhere, and as it accumu-

lates on the joint it should be wiped

into shape with a piece of strong cloth

greased with tallow.

SLIP OF DRIVERS.

(56) E. M. P., Carnarvon, la., writes

:

I had an argument with a fireman friend

of mine regarding a locomotive passing

around a curve. I claim that the drivers,

on a certain side must slip on the rail a

small amount, for if the two rails were

laid out straight, the outside one would

TAV EUrOGE AT DUNDEE, SCOTLAND.

be the longer and so the wheels on one

side would slip slower than the speed

of the engine would be on the straight

track, or the wheels on the other side

would slip on the rail faster than the

speed of the engine, assuming that the

drivers on the opposite side of the slip-

ping ones grasped the rail firmly. Kindly

give me your opinion. A.—You are right

enough about the slip of the drivers. As
the wheels on both sides of the engine

are the same size and are rigidly secured

to the axle, both pass over the same dis-

tance each revolution on straight track.

On a curve the length of the inner rail

is necessarily shorter than that of the

outer rail. If the rails of a curve were

straightened out and it was found, say

for example, that the outer one was 20

ft. longc.- than the inner one, the slip of

the drivers would be just that amount.

If the wheel on the longer rail did not

slip, the wheel on the shorter rail length

would slip, and vice versa. As to which

actually does the slipping no very accu-

rate data exist. It is probable that they

both do some slipping, and in this case the

total slipping done by either or both

wheels would be equal to 20 ft slip for

one wheel. The difference in the length

of rails on curves is what makes a stalled

train start harder on a curve than it

would on straight track.

TROUBLE WITH SAFETY VALVES.

(57) C. C. C, Chino, Cal., writes:

We have an engine here where the

dome is in the cab, and the pop valve

is connected to a ij^ in. by 12 ins. long

pipe. The old pop became worn so it

became necessary to replace it with a

new valve. The first time the pop
raised at 140 lbs. and continued to blow

until all the steam was out of the

boiler. The valve was repaired, as it

had a broken stem, and again it broke

the stem and steam was blown out of

boiler. The manufacturers claim it was
the i2-in. long piece of pipe that caused

the stem to break. Another engine-

here has two pops on one pipe frorrii

dome, with a tee 20 ins. from dome^
with a nipple and L each side of tee

where the pops arc attached. The first

pop valve that was removed n^id seen

10 years' service without a broken
stem, and attached to pipe the same as

new valve. Would be pleased to hear

from you as to cause of this valve

breaking, also the proper manner to

place pop on boiler. A.—Good prac-

tice is to set all pop valves right down
on the boiler or dome without using

any intervening pieces of pipe. If it

is necessary to connect them by means
of pipe, the fewer the tees and elbows

or turns you have the better. Where
pipe has to be used it should be as

short as possible, and of the same size

or even slightly larger than the valve.

With the small pipe of which you
speak in the first case, and possibly

a sensitive spring, the valve probably

opened and shut rapidly many times

while blowing off, or, in other words,

pounded itself somewhat out of shape,

and so broke the stem. This action,

when it takes place, is thought to be

due to the partial momentary reduc-

tion of pressure in the small pipe, fol-

lowed by the valve seating and being

at once opened again by the pressure

again rising in the pipe. In the second

case where you say the valve worked
all right you do not give the size of

the pipe. A valve where the spring is

not sensitive and the pop not very ac-

curately adjusted, or slower in its ac-

tion, might under these circumstances

not give the same trouble as the more
sensitive one. The best kind of pop
valve, set in the most approved style,

is none too good for a locomotive. Do
away with the pipes if you can. or

make them short and plenty large.

G. W. R. Taper Boilers.

A form of taper boiler is being fitted

to all Great Western Railway engines

as new engines are required. This form

of boiler has been in use on the TafT

Railway for nearly thirty years for en-

gines employed on steep gradients.
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T., H. & B. Ten-Wheeler.

A good example of the work done at

the works of the Locomotive &
Machine Co. of Montreal, Limited, may
be seen in our illustration, which is of

Engine No. 10 for the Toronto, Hamil-
ton & Buffalo Railway. The engine

is of the ten-wheel type, and is in-

tended for passenger service.

The cylinders are simple 20 x 26 ins.

The driving wheels are 73 ins. in

diameter, and with a boiler pressure

of 200 lbs. the calculated tractive efTort

of this machine is about 24,200 lbs.

The main valves are of the Richardson

balanced type, actuated by Walschaerts

gear. The weight of this engine in work-

ing order is 182,000 lbs., of which about

137,000 lbs. is on the drivers. This gives

a ratio of tractive effort to adhesive

weight of about 5.

The boiler is of the extended wagon
top type, 66;-4 ins. in diameter at the

smoke box end. The firebox is :02 ins.

Expeditious Ore Handling.

With the opening of navigation this

j'ear the Erie Railroad's new ore yards

at Cleveland, Ohio, will be placed in

operation. Several hundred thousands

of dollars have been expended in mod-
ernizing the ore unloading plant, and
the capacity has been doubled. The
IS old-fashioned Brown rigs for un-

loading ore have been torn down and
sent to the scrap heap. This plant,

when erected many years ago, was con-

sidered at the time the finest on the

lake front. In its place has been erect-

ed a new Brown Fast Plant, consisting

of 4 machines, with a capacity for un-

loading a 10,000-ton boat in 4 hours

and loading 600 cars in 12 hours from
its five-ton buckets. It is also provided

with 4 automatic suspended weighing

buckets of 200 tons capacity each.

These add to the rapidity of work by
automatically weighing and dumping
the ore into each car as it runs under

midway between the two plants and
on tracks leading directly to the yards.

This yard, which covers an area of

nearly 10 acres, has been completely
remodeled during the winter, levelled

by an average fill of 4 ft., with ne v
80-lb. rail substituted on all the switch

tracks. Power for the operation of the

plant is furnished from a new power
house at the lower end of the yard.

The acme of economic handling has

been achieved in these yards. Cars
from the coal regions are drawn into

the yards loaded, carried down the

river to be unloaded, where they are

automatically tipped over into chutes

feeding directly into tlic boats, then

they are switched and run back to be

reloaded.

Worth of the Hand.

A rather thoughtful young man was
once upon a time asked to give some
characteristic of the man-like apes. He

TEN-WHEEL PASSENGER ENGINE FOR THE T., H. & B.

J. Christopher, Master Mechanic.

long, by 65^4 ins. wide, which gives a

grate area of 46 sq. ft. There are 336
tubes IS ft. Yz in. long, and these give

a heating surface of 2,632 sq. ft. The
fire box gives 160 sq. ft., making a total

of 2,792 sq. ft. This gives a ratio of

grate surface to heating surface of

about 60.

The tender has the ordinary steel

frame, with U-shaped tank containing

5,500 Imperial gallons, and carries 9
tons of coal. The fuel space has slop-

ing sides. Some of the equipment is

Tower couplers, Westinghouse brakes,

Nathan lubricators, blow-off valves of the

American Loco. Co., the Handcock
and Monitor injectors. Monarch brake

beams, Hayden safety valves, Leach
Sanders and Higginbotham bell ring-

ers. The builders are the Canadian
branch of the American Locomotive
Company. The engine presents a neat

and trim appearance. We are indebted

to Mr. E. Fisher, the general superin-

tendent of the road, for the photograph
from which our illustration is made
and for the other data.

the feeder. Gondolas of 5° tons capac-

ity each are ordinarily used in hauling

ore, though the Erie has provided a

number of 75-ton cars for use in haul-

ing to the Randall yards for storage.

This new plant, supplementing the

one installed two years ago, gives to

the Erie on the Old River dock the

fastest and finest plant anywhere on

the Great Lakes. The new plant has

been erected alongside the recently

straightened docks. The machines are

operated over tracks of lOO-pound rails

laid on groups of 50-foot piles, driven

as closely together as it was possible

to put them and topped with heavy
oak stringers. This runway is 500 ft.

long, and so can operate on a 600-ft.

boat, unloading from all the hatches at

once. Power to operate the plant is

conveyed by a third rail laid alongside

the runway tracks. To facilitate rapid

weighing of cars loaded at the Fast

Plant erected two years ago, two new
150-ton scales, each 42 ft. long and
equipped with the Streeter-Amet

recording device, have been installed

Montreal Loco. & M.ichine Co., Ltd., Builders.

replied promptly enough : "The upright

position of the body and the oppos-

able thumb." This description of the

thumb means that it can be opposed or

placed against any of the fingers of

the hand, hence the ability of a hand
with an opposable thumb to grasp

things. A hand without this character-

istic is practically a claw, and though

it can move things about it cannot

hold them. It is the ability to hold things

in the hand and so subject them to ex-

amination which has been thought by

some evolutionists to be the reason for

the beginning of thought and the birth of

reason. Any workman knows the value

of the thumb. Taking the value of

the whole hand as equal to 100, in

France the court allows in damages 15

to 35 per cent, value for the right and
10 to 15 per cent, for the left thumb.

The rating in an Austrian court gives

from 15 per cent, for the left to 35 per

cent, for the right. In Germany 20 to

28 per cent., and even as high as 33.3

per cent, has been awarded. It is a

case of "thumbs up" in any country.
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Air Brake Department

Fourteenth Annual Convention.

Promptly at 9 the members of ihe

Air Urake Association met in conven-

tion at Columbus, Ohio, in the conven-

tion hall of the Great Southern Hotel

on the morning of May 14th, with

President W. P. Garrabrant in the

chair.

The members were welcomed to the

State and the city by Governor Harris,

Mayor Badger and Sheriff Karb, who
in their addresses to the members paid

a very high tribute to the Air Brake

Association for the good it had accom-

plislicd in its chosen field of endeavor

<if brakes was the most important

tiling now confronting the association,

while a careful mastery of the improved

brakes now coming into general use

should also receive attention.

After the usual intermission to give

the ladies an opportunity to retire, the

members came to order again, and

tlicn listened to the reading of the re-

ports of the secretary and the treas-

urer.

These reports show that tlie associa-

tion is in a very healthy and flourish-

ing condition with respect both to

membership and finances.

The reading of the reports was be-

gun by Mr. T. L. Burton, the subject

being "Air Brake Control on Heavy
Grades of Trains Composed Exclu-

si\ely of Fully Loaded 100.000 Pound
Capacity Cars." This paper reported

the methods employed on one of the

leading roads in the country in drop-

ping their trains down grades of ap-

pro.ximately three and one-half per

cent, and it illustrated very clearly the

advantages which the K triple valves

have in grade work over the ordinary

triple valve as regards both the in-

creased tonnage that can be handled

'"
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sorted to at a call from the engineer,

was referred to by Mr. Alexander

of the P. R. R. in his remarks, and

they were urged as reasons for exer-

cising care and vigilance on heavy

grades. He also thought that "man
failure" in grade work should be care-

fully guarded against.

The importance of the time element

in grade work was touched upon by

Mr. Langan, of the D. L. & W. R. R.,

while Mr. Otto Best, of the N. C. &
T. R. R., laid considerable stress on

the importance of good maintenance,

and mentioned the danger to be appre-

hended in grade work from leaky pack-

ing leathers and brake cylinder gaskets.

Mr. Parker, of the Great Northern,

touched on the subject of overheated

and cracked wheels from the use of

hand and air brakes combined on the

same cars, and stated as his experience

that these defects were not produced

when the air brake alone was used for

controlling trains. His grades aver-

aged no ft. to the mile, and they were

from ten to fifteen miles long.

As the operation of the K triple in

heavy grade service received consider-

able attention, both in the reports and

in the discussion, Mr. W. V. Turner,

mechanical engineer of the Westing-

house Air Brake Co., explained very

clearly the points of quickness of oper-

ation and economy in air consumption,

two vital points in successful train

handling on grades where cars have

this type of triple.

Mr. Borland and Mr. Gibbs, the In-

terstate Commerce inspectors, inquired

for the names of roads on which trains

were handled successfully in heavy

grade work, and they learned of sev-

eral roads where trains were handled

successfully exclusively by air, that is,

without assistance from hand brakes,

down long grades.

Mr. F. B. Farmer, of the Westing-

house .Air Brake Co., stated, in answer

to an inquiry regarding average grade

of the country, that it was about 2.2 per

cent, and added that heavier grades

were not very numerous.

The discussion as a whole indicated

that the K triple possessed important

advantages in grade work over the or-

dinary standard, but nevertheless to

operate safely, speed while descending

grades must be maintained within safe

limits.

Before adjournment the genial

"Judge" Hutchins announced the pro-

gram of entertainment. This program
included a visit for the ladies to the

Carnegie Library, a visit for the mem-
bers and ladies to the Blind Asylum
and Ohio Penitentiary, and in the even-

ing a theatre party. After the an-

nouncement, adjournment was taken

until 9 o'clock the ne.xt morning.

Report to be concluded in Jiily.

Comparative Volume of Air.

The large air pump finds favor in

heavy passenger service quite as much as

it docs in heavy freight, although it might

seem at first thought that the passenger

locomotive could get along comfortably

with a smaller pump than is required for

the freight. .V little reflection—and cal-

culation—will show, however, that a mod-
ern passenger train consisting of ten

moderately heavy cars requires as much
air to operate its brakes as is required

by a freight train of nearly four times

the number of cars.

The capacity of a 16 by 33-inch auxil-

iary reservoir is about 3,900 cubic inches,

and that of an 8-inch freight auxiliary

about 1,600 cubic inches, so that the

passenger auxiliary has nearly three times

the capacity of the freight.

To charge one of the 16 by 33-inch

reservoirs to no pounds pressure re-

quires about 29,250 cubic inches of free

air, and to charge ten of them to this

pressure requires 292,500 cubic inches.

To charge an 8-inch freight auxiliary

to 70 pounds pressure requires approxi-

mately 8,000 cubic inches of free air, and

from this it may be seen that the quan-

tity of air required to charge the ten aux-

iliaries to no pounds pressure would be

sufficient to charge 36 8-inch freight

auxiliaries to 70 pounds pressure.

The capacity of a 16-inch by 42-inch

reservoir, such as is used with the 16-

inch brake cylinder, is about one-third

greater than that used with the 14-inch

brake cylinder. Hence, if the cars were

equipped with 16-inch instead of 14-inch

brake cylinders the air required to charge

their reservoirs to no pounds pressure

would be sufficient to charge forty-eight

8-inch auxiliaries to 70 pounds.

From the above it may lie seen that

the big pump on long passenger trains

does not have to remain idle much of

the time if stops are numerous.

In addition to supplying the brake sys-

tem with air it must also take care of

the air signal and the water raising sys-

tems, which make a slight additional de-

mand not required of the freight engine's

pump.

Packing Rings and Air Valves.

As the demand o' . the pump for air

increases, the proper fitting of packing

rings in the air pistons becomes a mat-

ter of more than ordinary importance;

and so, also, does the correct lift of the

air valves. This in order to prevent

pump failures on the road.

It is a noticeable fact that where

careful attention is given to the accu-

rate fitting of air piston packing rings,

and to the careful regulation of the lift

of air valves, the pumps run much
longer in hard service without signs of

weakening than they do where these

things are indifferently attended to, or

perhaps are almost entirely overlooked.

Some time ago we had occasion to in-

spect a number of pumps that had failed

in service on the road, causing in nearly

every instance an engine failure, and in

each case the packing rings in the air

pistons, and the air valves and their

seats and cages, were found in a de-

plorable condition.

That is, the rings were very loose in

their grooves and they were worn down
to a thinness much beyond the limit

of good practice; while the air valves

were %vorn, and they had pounded and
battered their seats out of all semblance
to their normal shape.

When packing rings and air valves

leak considerably, a hot, pounding pump
is sure to result, if it is worked at all

hard, and hence all the reason needed

for a pump failure is present.

As things are regarded nowadays, a

pump failure entails an engine failure.

The prevention of such failure seems to

lie largely in the hands of the round-

house inspector. He can, by careful and

thorough inspection and testing of the

pump, belore the engine leaves the

roundhouse, ascertain its condition and
determine upon its fitness to make the

trip or not.

Unusual clicks and pounds are usually

the warnings given that all is not right,

and that a rigid examination of the

internal parts is in order.

An efficient record system kept of

each pump, where and by whom it was
last overhauled, followed by the daily

record of the roundhouse test, made
by the inspector, will generally result

in preventing pumps from failing on the

road.

This inspection and test should be

accompanied with ordinary care on the

part of those who run and operate the

pumps out on the road. That is

by careful attention to starting

them as they should be started,

and running them at the recommended
speed, which is inside the limit of rac-

ing, and then looking to the lubrica-

tion of both steam and air cylinders.

Air pumps to-day have about five

times the work to do that they had a

few years ago; therefore they are en-

titled to a little more attention and
to better care on the part of all con-

cerned.

I

1

A man who was recently re-elected

to a position that he had held for many
years, met a friend who congratulated

him on his continued good fortune.

To this the other replied: "Yes, but

it can't always last; I'll have to give it

up some day. I feel a great deal like

a man I knew who worked on a rail-

way for forty years, and when pen-

sioned at last on account of old age

remarked: 'Well, when I came here I

knew I wouldn't have a steady job.'

"

I
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Electrical Department

Elementary Principles of Dynamos.

III.

A variable resistance is always placed

in series with the shunt field winding, or

the separately excited field winding where

such a winding is used, in a generator, as

shown in Fig. 14, so that by varying this

the resistance of the field circuit and

hence the strength of the current through

it, is also varied. Such a variable resist-

ance is called a field rheostat. Decreasing

the current through the field winding de-

creases the strength of the magnets and*

hence decreases the voltage of the gener-

FIG. 14 WITH FIELD FIG. 15 RESIST-
RHEOSTAT, ANCE IN PARALLEL

ator, while on the other hand increasing

the current in the field windings increases

the voltage. The use of a field rheostat

enables the voltage of a generator to be

maintained at its proper value in spite of

minor variations from the exact condi-

tions for which the machine may have

been designed or in spite of ordinary

variations in manufacture.

A field rheostat can not be used with a

series wound generator because the entire

current from the machine in such a case

flows through the field winding and the

introduction of a resistance in series with

the field winding to reduce the current

through it would reduce also the current

in the outside circuit. In such machines,

however, the same effect may be obtained

by placing a resistance in parallel with

the field winding, as shown in Fig. 15,

so that only a part of the total current

of the machine will flow through the field

winding while the remainder passes

through the resistance to the outside cir-

cuit without having any effect on the

strength of the field magnets. Such a re-

sistance is called a shunt.

In considering the construction of dy-

namos so far, we have mentioned only

the number of turns of wire on the arma-
ture. The size and material of this wire,

that is its resistance and carrying ca-

pacity, are also important matters. It has

been explained elsewhere that to force a

current of any given value through any
particular wire, a certain voltage is re-

((uired, depending on the resistance of the

wire. In any dynamo, therefore, a part

of the e.m.f. generated is required to

force the current through the armature

winding itself. Hence the smaller the re-

sistance of the winding the smaller is the

part of the total e.m.f. required to send

the current through the armature itself

and hence the greater the efficiency of the

machine.

The product of the current in amperes

by the volts required to sendj it through

the winding, moreover, represents energy

in watts which is lost in the winding and

which appears as heat. This heat tends

to raise the temperature of the winding

and if the resistance of the winding is too

great or its carrying capacity too small

the temperature may become so high that

the insulation on the wire may be de-

stroyed or the wire melted.

In all of our explanations heretofore

we have considered only dynamos having

two field magnet poles, one north and one

south. Such machines are called bi-polar

machines, the prefi.x bi signifying two.

The construction of dynamos is not at all

limited to such an arrangement, however.

Electro-magnets can be made having

four, six, eight or any even number of

poles, and by properly arranging arma-

ture winding, commutator and brushes

dynamos using such magnets can be built.

Such machines are called multi-t>olar ma-

chines, the prefix multi meaning many.

Fig. 16 shows a four pole magnet of

this sort, together with the core of a ring

armature. By using the thumb and fin-

gers of the right hand as described in

Part I of this series to determine the di-

rection of the e.m.f. generated, it will be

seen that a wire in passing from the point

A to the point B will have generated in

it the same cycle of e.m.f. in one-half of

a revolution of the armature as in a com-

plete revolution of the armature of a two

pole machine.

Block Signal Designs.

.'\ recent press dispatch from New
Orleans says the block signal system
is to be installed on the New Orleans

& Northeastern. A try-out of six de-

signs submitted will be made on a 40-

mile stretch of hilly country between
Hattiesburg and Derby, Miss. After

one has been adopted, the line will be

equipped from New Orleans to Merid-

ian, 196 miles, and from Aleridian to

Shreveport, 310 miles, thus practically

covering the Queen & Crescent system

through to Cincinnati.

Electrical Laws and Units.

The laws and terms relating to the

flow of electricity may often be more
easily explained and understood by
comparing them with similar ones re-

lating to the flow of water. It is well

understood that water will flow from a

high level to a low one, and that a

difference in level between two bodies

of water always indicates a possibility

of doing work by allowing a stream, or

current of water to flow between them.

The term potential has the same gen-

eral significance, speaking electrically,

as level has in the case of bodies of

water and a difference of potential cor-

responds to a difference of level.

Whenever there is a difference of po-

tential between two bodies, there is

always the possibility of doing work
electrically by allowing a current of

electricity to flow from the higher po-

tential to the lower one. There is a

difference of potential between the two
terminals of a battery or a generator,

and the terminal which is at the higher

potential is called the positive terminal

and is usually indicated by the plus

(-(-) sign. The terminal which is at

the lower potential is called the nega-

FIG. 16. FOUR-POLE M.\GNET MACHINE.

tivc terminal and is indicated by the

minus (—) sign.

The term electromotive-force (com-

monly abbreviated e.m.f.) is frequently

used instead of difference of potential,

so that there is said to be an e.m.f.

between the terminals of the battery or

generator. Strictly speaking however,

the e.m.f. exists on account of the dif-

ference of potential, just as a pressure

exists in a w-ater pipe on account of a

difference of level.

Difference " of potential or e.m.f. is
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expressed in volts, the volt being the

unit of measurement in the same way
that the foot is the unit of measure-
ment for difference of level.

By putting mechanical work into a

pump, a pressure (or practically a dif-

ference of level) may be created. In

the same way, by putting mechanical

work into a generator, or chemical

work into a battery an c.m.f. may be

generated.

The pressure which is required to

force a given quantity of water through

a particular pipe in a certain time, de-

pends on the length and diameter of

the pipe, and upon its general condi-

tion as to straightness, inside surface,

etc. In the same way the c.m.f. re-

quired to force a given quantity of

electricity through a particular wire

depends upon the length, cross section

and material of the wire.

There is no particular unit for ex-

pressing the resistance which a pipe

offers to the flow of water, and this

can be done only in a more or less

round about way, but electrical engi-

neers have agreed upon and various

governments have adopted a certain

standard unit of electrical resistance

called the ohm, in terms of which the

resistance of any body may be ex-

pressed. The ohm is represented by

the resistance at zero degrees centi-

grade of a column of pure mercury

of uniform cross section, 106.3 centi-

metres long and having a mass of

14.4521 grammes. The electrical re-

sistance of any object is said to be

so many ohms or such a fraction of

an ohm, according to whether it is

more or less than the above standard.

The rate at which water flows

through a pipe is ordinarily expressed

in terms of the quantity which flows

in a given time; that is, so many gal-

lons, or so many cubic feet, per min-

ute or per second. This is done be-

cause the flow can be readily measured
in terms of these quantities, and in

dealing with the flow of water these

items are the ones which it is usually

desired to know. The rate of flow of

electricity in a wire may be expressed

in a similar way as so many coulombs

per minute or per second, the coulomb
being the unit of quantity of electricity

the same as the gallon or the cubic

foot is the unit of quantity of water.

The rate of flow of electricity, how-
ever, is not ordinarily expressed in this

way. The nature of electricity is such

that it is usually more convenient to

deal with the rate of flow directly than

with the quantity which passes in a

given time.

If two metallic plates, one being of

silver, are dipped into a solution of

nitrate of silver and a current is passed

through the solution from the silver

plate to the other plate, the silver plate

will be gradually eaten away and the

silver which is taken from it will be

deposited on the other plate. The rate

at which the silver will be deposited

in any given case depends on the

strength of the current, and such an
apparatus forms an accurate method
of determining the strength of any cur-

rent. It has been agreed among elec-

trical engineers that a uniform current

which will deposit silver in this way
at the rate of .001118 grammes per sec-

ond shall be considered as the unit for

expressing the rate of flow of elec-

tricity. Such a current is called an

ampere.

The unit of quantity of electricity

which has been referred to above as

the coulomb is that quantity which

passes due to a current of one ampere
flowing for one second. It is thus evi-

dent that the rate of flow may be ex-

pressed, as in the case of a stream of

water, as so many coulombs per sec-

ond (one coulomb per second being

equivalent to one ampere). Ordinarily,

however, instead of doing this the flow

is stated directly in amperes.

It has already been mentioned that

the unit of e.m.f. is the rolt. This is

defined as that pressure which is re-

quired to force a current of one am-
pere through a circuit having a resist-

ance of one ohm.
The volt, the ampere and the ohm

are the three fundamental electrical

units in conmion use, and it is essen-

tial that their meaning should be fully

understood. As a means of fixing their

values in terms of ordinary things it

may be mentioned that the e.m.f. at

the terminals of the usual 16 candle

incandescent lamp is, as a rule, from
100 to no volts, and the current flow-

ing through it is approximately half

an ampere, while a No. 10 B. & S.

gauge copper wire (.102 inch in diameter)

1,000 feet long has a resistance of almost

exactly one ohm.

Conductivity and Resistance.

One of the fundamental laws upon

which the various applications of elec-

tricity are based is the relation between

the current in any electrical circuit, the

resistance of the circuit and the e.m.f.

or voltage at the terminals. This rela-

tion was first discovered by Dr. G. S.

Ohm, who stated it in the following law

which has since been known as Ohm's
law : The current varies directly as tlic

electro-motive force and inversely as the

resistance of the circuit.

From the definition of the volt which

has been given elsewhere as the pressure

required to send a current of one ampere

through a resistance of one ohm, it fol-

lows at once from the above law that

:

The pressure in volts on any electrical

circuit divided by the resistance of the

circuit in ohms is equal to the current in

amperes, which flows. Tims, with an
e.m.f. of 100 volts and a resistance of

200 ohms, there would he a current of

half an ampere.

Ohm's law is usually expressed by the

E
formula C := — , where C is the current

is.

in amperes, E the e.m.f. in volts, and R
the resistance in ohms. This formula
may be written equally well E = RC, or

E
R = ^, indicating that if the resistance

of the circuit and the current flowing

are known, the voltage may be found by
multiplying them together, or if the volt-

age and current are known, the resistance

may be found by dividing the former by
the latter. Thus, if we know that in a

certain circuit there is a current of ten

amperes flowing through a resistance of
* five ohms, we can readily calculate that

the e.m.f. at the terminals of the circuit

must be 50 volts, or if we know that an

e.m.f. of twenty volts will send a current

of five amperes through a certain wire, it

is evident at once that the resistance must
be four ohms.

Intimately connected with Ohm's law

is the law of parallel circuits. The op-

posite of resistance is called conductance

or conductivity. If a wire offers a great

resistance to the passage of an electric

current, it is said that its resistance is

high, or that its conductivity is low.

Thus the conductivity of a wire is the

reciprocal of its resistance. For instance,

if the resistance of a given circuit is six

ohms, its conductivity is said to be

ith.

If two wires are connected in parallel,

their combined conductivity is the sum of

tlieir individual conductivities, and their

combined resistance is the reciprocal of

this. Their combined resistance, there-

fore, is the reciprocal of the sum of the

reciprocals of their individual resistances.

Thus if r' represents the resistance of

first wire and r" that of the second, then

the conductivity of the first will be —
r'

and that of the second . The com-
r"

bined conductivity will be - + ,^, or

r' + r" The combined resistance, there-

fore, will be -. It is evident
r' + r"

that if the two wires or circuits are ex-

actly alike the total conductivity will be

double and the combined resistance will

be one-half that of either wire alone.

This same principle may be applied to

any number of wires or circuits in

parallel.

If two or more circuits are connected

in parallel to a source of constant e.m.f.

the total current which flows will de-

pend on the combined resistance of the

entire circuit. This current will divide
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between the several circuits in inverse

proportion to their resistances, the cir-

cuit having the least resistance taking the

greatest current. Thus, if a 16-candle

power incandescent lamp, having a re-

sistance of 200 ohms, and a 32-candle

power one having a resistance of 100

ohms are connected in parallel on a cir-

cuit having an e.m.f. of 100 volts, the

mo X 200

1 00 -f 200

IOC

combined resistance is 661

ohms. The total current is
66;

= IJ^

amperes. Since the 32-candIe power

lamp has a resistance of only half that

of the i6-candlc power, twice as much
current will pass through it, or one-third

of the total current. Therefore, one am-

pere will flow through the large lamp

and one-half an ampere through the small

one.

Tunnel Under the Detroit River.

A tunnel is being built under the De-

troit River for the transference of both

freight and passenger trains between the

United States and Canada on the Michi-

gan Central Railroad. The tunnel will

replace the present ferry service between

Detroit on the American shore and

Windsor on the Canadian side of the

river. Two tracks will be laid in sepa-

rate iron tubes 65 feet beneath the sur-

face of the river. These iron tubes will

rest on beds of concrete and will be

flanked by concrete walls. The electri-

fied zone will be 4.6 miles in length and

will comprise with the yards some 15

miles of single track.

Electricity will be used as a motive

power, and the electric locomotives

will afford a complete solution of the

ventilation problem. Six 100-ton direct

current locomotives of the swivel truck

type, with geared motors, will com-

prise the initial equipment for hauling

both freight and passenger trains.

Each locomotive will be capable of

hauling a 900-ton train up a 2 per cent

grade at a speed of 10 miles per hour.

Four 280 H. P. motors will be mounted
on each locomotive, two motors be-

ing placed on each of the two swivel

trucks. The Sprague-General Electric

multiple unit control system will be

furnished, enabling the locomotives to

be operated singly or in train. Cur-

rent for operating the motors will be

taken from a third rail by means of

contact shoes. Automatic, high speed

air brakes will form a necessary part

of the equipment. The electrical

equipment for the locomotives, as w-ell

as for the tunnel in general, will be

furnished by the General Electric Com-
pany.

A very complete electric lighting

and electric pumping equipment forms

a part of the project. The yards and

approaches to the tunnel will be lighted

by arc lamps, while the tunnel itself

will be illuminated by incandescent

lamps, arranged on duplicate circuits.

Alternating current from the main

power supply will be used on the light-

ing circuits. To insure an uninter-

rupted lighting service the lighting cir-

cuits in the tunnels are so arranged

that half the lamps in both tunnels

will burn if by chance either of tlie

lighting circuits in the tunnels should

be broken. A single three-phase dis-

tributing circuit will run through each

tunnel, and from these circuits suitable

connections will be made to step-down

transformers. The secondaries of the

step-down transformers will be inter-

connected with duplicate circuits for

half the lamps in each of the tunnels.

No less interesting will be the equip-

ment for keeping the tunnel dry. Five

sumps will be provided in the tunnel,

each sump drained by induction motor

stalled to enable this interchange of

power supply to be easily and quickly

made.

Considering Electrification.

The Colorado and Southern Railroad

ia considering the electrification of its

line from Denver to Boulder, a dis-

tance of approximately thirty miles. It

is proposed to use the single phase sys-

tem and to purchase the necessary

power from the Northern Colorado

Power Co., whose station is located

about six miles from the line. Accord-

ing to the present plan the cars will

be arranged to operate on direct cur-

rent as well as single phase alternat-

ing current and will be run from

Globcville into Denver, a distance of

two miles, over the city streets, the

same as the regular city cars.

DI.D TIMKRS ON THE CHEMIN DE PER DE L'EST. FR.\XCE.

centrifugal pumps arranged in dupli-

cate. The motors on the pumps will

operate directly at 4,400 volts, and the

controlling circuits with compensators

will be centralized in the sub-station.

For indicating the amount of water in

each sump, a float system will be pro-

vided, having both visible and audible

indicating devices in the sub-station.

At the sub-station a regulating stor-

age battery will be provided to carrj-

the fluctuations of the load. If the

main power supply from the Detroit

Edison mains should be interrupted

this storage battery will have sufficient

capacity to operate the entire system

for half an hour. In such an emer-

gency the lighting and pumping alter-

nating current equipment will be ener-

gized by 60 cycle, alternating current

from a 50 kilowatt motor-generator set,

the driving motor being supplied with

current from the storage battery. Flex-

ible switching arrangements will be in-

The Hague.

Amsterdam is the capital of Holland

or of the Netherlands as the country

is otherwise called, but the government

business is transacted at The Hague.

.A writer in one of the New York

dailies, speaking of the origin of The

Hague, says:

"For historical reasons which date

back to the days of the 'graafschap-

pen' (countships) The Hague was

chosen by those reigning counts as

their residence. The name The Hague

signifies 'the counts' parks,' or, literally

translated, the counts' hedge."

This probably accounts for the fact

that the specific article "the" is always

placed before the name of that city.

The constitution requires the Queen

of Holland to visit Amsterdam once a

year for at least five consecutive days,

and the coronation of sovereigns must

take place at the capital.
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Phillips Automatic Train Control.

The report recently issued by tlie

Interstate Commerce Commission as

tc the block system suggests among
other safeguards an automatic train

control whereby trains can be automat-

ically pulled up in case they run by a

SIGNAL TOVVEU EQUIPMENT.

signal at danger. Judging also from

the experience on British railways,

there seems to be a field for such a

safety appliance in that country, and

it would have the further advantage

there of probably meeting the foggy

conditions they have to contend with.

Automatic train controls are not un-

known in this country as they are used

FIG. 2. TRACK EQUIl'.MKNT, PHILLIPS S'lSlE.M

on the e.xpress tracks of the New York
Subway, the Boston Elevated and the

Philadelphia Subway. These are, how-
ever, all electrically operated roads,

which are more or less protected as

far as weather conditions are con-

cerned.

The idea in the. Phillips automatic

train control is of a dual nature

—it checks the train at the distant

and halts it at the stop signal. It gives

a visual or audible indication or both.

It is capable of being released without

the engineer leaving the footplate. A
record is also obtainable for showing
when the apparatus is used at a stop

signal, that is, when an engineer runs

by such a signal at danger. We are

able to present illustrations of this auto-

matic train control installation that has

been in use for some time on the North
Staffordshire Railway in England. The
introduction of this system on Ameri-

can roads is being arranged.

On the track there is placed a trip-

per at the distant and at the home or

other stop signal. This is shown in

position in Fig. i and in detail in Fig. 2.

On the locomotive, between the life-

guards, or downward projecting bars

which are attached to the buf-

fer beam, over the rails, there

is, as shown in Fig. 3, an iron

case, illustrated by Fig. 4.

Passing through the bottom of

this case are two levers. The
apparatus on the track is stag-

gered so that the distant trip-

per strikes one lever and the

stop tripper strikes the other

lever. Should the signal be

lowered, the trippers are also

lowered clear of the locomo-

tive mechanism. If, however,

the signal is "on," then the cor-

responding lever is struck and

turned, which allows a hori-

zontal lever to fall and open the brake

pipe so that the brake is applied. In

the case of a distant signal the appli-

cation is only gradual and can be read-

ily overcome by the engineer, but in the

case of a stop signal the application ia

full and, as was demonstrated on the

North Staffordshire Railway recently,

a train running at full speed with steam

on was pulled up in a very short dis-

tance. Indicators are provided on the

locomotive to show
whether the application

is at a distant or a stop

signal and between them

is a three-way cock

.t I which has to be turned

IP before the brake can be

released. The syren or

trumpet on the right

side of the cab, Fig. 5, is

sounded by air pressure

on all occasions when
the trippers are struck

and continues to do so until the engineer

has taken action.

It will be noticed in Fig, 2 that there

are two trippers. These work to-

gether, but the second is only intended

as a reserve. Referring again to Fig. 4

it should be said that each lever is

made in two parts working on the

same shaft and held together by a lug

at the bottom. Above the shaft is a

spring in compression. Should the

levers get broken the spring would
force the upper parts open and the

horizontal lever would fall into the

recess which has been provided and
thus automatically apply the brake.

This is to safeguard an engineer from
proceeding in ignorance of a mechani-

cal failure which would otherwise lead

to his getting "clear" signals. When
the track apparatus is operated from
,". tower a repeater instrument is pro-

vided which shows the state of the

trippers and if they are moved by a

passing train or maliciously or acciden-

tally disturbed, a bell rings in the

tower and continues ringing until stop-

ped. This provides for any failure of

the trippers. The apparatus shown has

been designed for the vacuum brake, as

FIG. 4. ENGINE EQUIPMENT, PHILLIPS SYSTEM.

used in England, but it has been altered

for the air brake and modified to suit

American conditions.

Fitting a Saddle.

In a recent visit to one of the great

locomotive construction works it was ob-

served that mechanical appliances had

reached such an infinite variety of uses

that machinery seemed to be doing every-

thing except perhaps chipping a saddle.

The air hammer is now getting its work
in on this also. The chipping of a sad-

dle, like the shoeing of a horse, is likely

to remain a portion of the world's work
where handicraft cannot be superseded

by mechanical devices. Chipping a sad-

FIG. I. TRIPPER ON THE TRACK.

die must be done so that there is an

exact fit of the smoke box and the sad-

dle. In setting valves and other fine

work, deficiencies may be concealed.

There is no method of concealing the fit

of a saddle. The joint must be the real

thing.

The methods of operation vary accord-

ing to the kind of saddle and the class
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of frames. In any case, if it is at all proceed to draw a line arnuiul the en- mcr is of use in finishing up and with
possible, it is best to have the frames tire edge of the saddle bearing. The the smoke box blackened by lamp black
and boiler levelled and the saddle set on compasses must be held not only perfect- and oil it will be readily determined
such supports as are readily adjustable, ly level, but the legs must at all points where the prominen* places may be re-

Generally the saddle can be readily rested be in perfect plumb with each other. duccd and a fine fit completed.

In cases where it is not expedient to

move the saddle, it will be found that

in raising and lowering the boiler the

5ame general precautions will apply, with

this addition: that if the boiler remains
[livotally stationary at the back, and it

will necessitate making an added allow-

ance of stuflf to be removed from the

front of the saddle, in view of the in-

creasing arc formed by the extended path

of the extreme boiler front, as the boiler

is moved on a point at the rear.

m
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Double plate wheels there were of

many sections, and both single and
double plate wheels were made in all

sizes from 30 to 42 inches in diameter,

with long hubs and short hubs, some
having their greatest projection beyond
the outside, and some beyond the in-

side, with width of tread and thickness

of flange varying, though not widely,

until the Master Car Builders' Asso-

ciation succeeded in getting adopted a

standard wheel diameter, standard sec-

tion of tread and flange, a standard of

hub length, and a standard diameter of

wheel seat for each size of axle. Mr.

Fowler might have mentioned that

years ago the Grand Trunk and other

lines had some wheels of very wide

tread which were called "compromise"
wheels, and these were intended for

service on tracks of slightly diflferent

gauge.

Continuing, the speaker said: "We
are now in possession of all the bene-

fits derived from the adoption of these

standards, and it is hard to believe that

there are some railroad officials to-day

who do not appreciate what the M.

C. B. Association has achieved in this

and in other matters, and what may
yet be done."

Until a few years ago the wheel

foundry was laid out in circular

floors, each floor being served by a

jib crane set in its centre. The circu-

lar floor was not economical of space,

and it is rapidly giving way to the

electrically operated foundry, laid out

in rectangles. The floors, as in the

Angus shop, on the C. P. R., are laid out

in parallel lines with nine-foot centres,

each with a capacity of twenty wheels.

The hot metal is carried in buggy ladles

along one end of these floors and the

finished hot wheels are removed by
lorries along the opposite ends, the

floor itself bejng served by an over-

head crane. One end of the shop is

devoted to the pits for annealing

the wheels, the stacking floor to re-

ceive them after being removed from
the pits.

The manufacture of wheels com-
mences at the breaker, where old car

wheels, to the extent of from 40 to 60

per cent, of the weight of the new
wheels turned out, are broken by the

big drop weight, the foreman care

fully inspecting the broken pieces, so

that he may determine what propor

tion and variety of pig shall be usea

with each charge. The hot wheels

are placed in the annealing pits as

soon as practicable, that is as soon as

cool enough to handle without danger

of injury. The wheels remain in these

pits for four days cooling slowly and
uniformly, and are generally as hot as

can comfortably be handled when they

are taken out. After this they are

cleaned, inspected, taped, and tested.

representative wheels from each batch

being taken for this purpose.

The thermal test is the only one

applied at the Angus shops. Cracked
jilatcs, cracked brackets, shelled out

spots, worn flat spots, and treads worn
hollow arc defects of manufacture.

These can be avoided by putting

better material into the wheel, and

giving more careful attention to its

manufacture. W'orn flanges are gen-

erally traceable to trucks which do not

curve easily, couplers without sufficient

lateral clearance, cutting by brake

shoes, and inaccurate mating of wheels.

Proper care is seldom given to the

mating of wheels, and this is evidenced

by destructive flange wear and in-

creased load on the engine. Until re-

cently, the part played by the brake

shoe in flange wear had been given too

little attention. Credit was given to

the Air Brake Men's Association for

having called attention to this point.

Too little attention has been given to

the proper hanging of brake beams, to

the proper centering of brake heads

witli relation to the tread of the

ROLLED ^rP.RCHANT B.\R SHOWING
ORIGINAL COMPOSITION.

wheels, and to tlic uniform length of

brake hangers. Any of these defects

result in poor breaking service and
injury to the wheel. A brake shoe

when first applied may overlap the

rim of the wheel ever so little, but

with each reduction of its thickness

ii' service the lap will increase, and
the brake shoe on the other end of

the brake beam will be forced more
and more against the flange of the

wheel, and this will gradually bring

about the condition described as worn
flange.

The value of the cast iron wheel

in railroad service lies unquestionably

in the wearing qualities of its tread,

the more than steely hardness of

which gives greater mileage for the

same amount of wear, or metal re-

moved in service, than any other wheel

in existence. Not only does the cast

wheel carry heavy loads over steel

rails made as hard as they can be

without danger of breaking, the wheel

also withstands with comparative free-

dom from failure the tremendous fric-

tion of the brake shoes when making
stops from high speed, or when de-

scending long, heavy grades.

The design of the present wheel is

a matter of evolution. The amount of

iron in the hub has been determined

not only by what is required to stand the

pressure in mounting the wheels on

the axles without fracture, but also that

necessary to withstand the force ex-

erted by the brakes when a stop is be-

ing made, as this force tends to loosen

the wheel on the axle. Experience, the

safest and best teacher, has had a hand
in this important work, and there is

practically no dissent from M. C. B.

standard practice to-day.

In the matter of flange failures dur-

ing the past few years the M. C. B.

.Association became convinced that

they were not due to any special foun-

dry mixture or confined to the wheels

of any particular maker. At the last

convention the committee who had this

matter in charge, recommended that

the thickness of the flange be in-

creased Vs of an inch when measured

at the gauge line, this increased thick-

ness tapering to nothing near the apex

of the flange. The Maintenance of

Way and the American Railway Asso-

ciations concurred in the recommenda-
tion and the thicker flange has since

be>.n adopted by the Master Car
Builders' Association by letter ballot,

and the benefits of this improvement
will soon be apparent.

"Merchant Bar Iron."

The illustration which we give here

is reproduced from what is called a

"merchant bar." It is steel, and the end

has been carefully etched, and the illus-

tration shows the full size of the bar.

The result shows that the bar, which is

octagon in shape, was rolled from a

"pile" made of steel rails. Though rolled

the rails have retained their original out-

line. The evidence of the structure of

the bar is plain to be seen, and it shows

that the rolling of this bar did not pro-

duce very satisfactory welds, and the con-

clusion is naturally reached that this is

but a sample of many such cases. We
received the etching from a motive power

officer of one of the largest railways,

and it is also evidence of the value which

the testing department of a railway does

in connection with bought material.

In the near future the Interstate

Commerce Commission is to appoint a

committee of experts to investigate

and experiment with all the block sig-

nal and related systems for preventing

train accidents, and to make complete

and detailed report thereon, with a

view to action that will establish the

best possible protection against wrecks.
—N. Y. Commercial.

We have all got to travel through

Vanity Fair, and we had better learn

the rules of the road from the best

masters.

—

L. H. M. Soulsbv.
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Items of Personal Interest

Mr. George H. Daniels, the well known
advertising manager of the New York

Central Lines, has retired from the active

administration of his department. lie will

still he connected with tlic department in

an advisory capacity, and his large 'ex-

perience and knowledge of affairs will

still be devoted to New York Central

interests. Mr. Daniels began his railroad

career in 1872, when he was appointed

general passenger agent of the Chicago

& Pacific Railroad. In 1880 he became

general ticket agent of the Wabash, St.

Louis & Pacific. Two years later he was

appointed commissioner of the Colorado

Railroad Association, and to this was

added the Utah Railroad Association and

then in rapid succession he held various

traffic association positions until, in the

early part of 1889, he was appointed gen-

eral passenger agent of the New Y'ork

Central, a position which he held with

honor and ability for nearly seventeen

years. Mr. Daniels has always been a

firm believer in newspaper and inagazine

advertising, and in an address delivered

before the New Y'ork State Press Asso-

GKORGF. H. D.\XIELS.

ciation a few years ago, he made the

point that the railroad is the advance

agent of commerce, and that railway ad-

vertising has been of immense value to

American manufacturers in calling the

attention of the whole world to the ex-

cellent work done by our inventors and

mechanics, and it is this broad-minded

policy which he has put into practice

that has made his name so well

known to railroad men and to the travel-

ing public. It is pleasing to know that

altlujugh Mr. Daniels has given over the

arduous and active side of the work, he

still continues connected with the office

lie has held and that his wise councils

will still be heard in the advertising de-

partment of the road he has so long, so

faithfully, so actively served.

Mr. W. H. Maddocks has been ap-

pointed assistant superintendent of

machinery and equipment for the Mis-

souri, Kansas & Texas Railway, with

headquarters at Parsons, Kan., to suc-

ceed Mr. Wm. O'Herin.

Mr. M. F. Beuthring has been ap-

pointed foreman of the car shops of the

International & Great Northern Rail-

way at Houston, Tex., vice Mr. Martin

Ryan, resigned.

Mr. R. M. Boldridge, formerly mas-

ter mechanic of the Mississippi Cen-

tral, has been appointed master me-

chanic of the Central of Georgia, with

headquarters at Cedartowm, Ga.

Mr. P. J. CoUigan has been appointed

acting master mechanic of the Chica.go.

iRock Island & Gulf, with headquarters

"at Fort Worth, Tex., vice Mr. J. E.

Holtz, resigned.

Mr. I. W. Smith has been appointed

master mechanic of the Great North-

ern at Crookston, Mont., vice Mr. R. H.

Smith, transferred.

Mr. R. L. Stew-art has been appoint-

ed master mechanic of the Kansas City

Southern, at Pittsburg, Kan., vice Mr.

W. B. Dunlevy, resigned.

Mr. Hugh Montgomery, who for the

past six years has been the general

foreman of the Jersey City shops of the

Central Railroad of New Jersey, has

resigned to accept the position of

assistant superintendent of motive

power of tlie Bangor & Aroostook

Railroad, with headquarters at Milo,

Me. Mr. Montgomery is a Canadian

by birth, having been born in Lon-

don, Canada West, as the province of

Ontario was then called. He served

his apprenticeship on the Canada
Southern, at St. Thomas, Ont. From
there he went to the Chicago, St. Paul,

Minneapolis & Omaha, where he

worked for some time as a locomotive

fireman. He subsequently took the po-

sition of locomotive engineer on the

Chicago & Xorth-Western, and on that

line was promoted to the position of

road foreman of engines, and later be-

came general foreman. He was in all

12 years with the Chicago & North-

western. On coming to the East he

took the position of road foreman of

engines on the Central Railroad of

New Jersey, and was later promoted to

the position he has just vacated. Mr.

Montgomery comes of a family which

were up and doing in the stirring times

of the past. At the conclusion of the

War of Independence, the Montgomery
family divided themselves on political

HUGH MONTGOMERY.

lines. One branch of the family moved
to Canada, as United Empire Loyal-

ists, the other remaining in the United

States as citizens of the new Republic.

The subject of our sketch belongs to

the branch of the family which moved
to Canada. An uncle of Mr. Hugh
Montgomery was the General Mont-
gomery who led the unsuccessful at-

tack on Quebec in 1775. The Canadian

branch of the family, however, took

part in the rebellion of 1837. A pla;e

known as Montgomery's Tavern, north

of Toronto, was the rendezvous for the

rebels who were led by William Lyon
MacKenzie. It is, however, only fair

to the rebels of 1837 to say that all

their demands were subsequently

granted by the British Government.

Mr. Hugh Montgomery enters on his

new field of work on the Bangor &
Aroostook with the kindest expressions

from the higher officials, and indeed

everyone connected with the Central

Railroad of New Jersey, and Railway

AND Locomotive Exgixeerikg joins with

his wide circular friends in wishing

him the greatest measure of success.
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Mr. F. W. Williams, formerly mas-

ter mechanic of the Delaware, Lack-

awanna & Western, has been ap-

pointed superintendent of motive power
of the Chicago, Rock Island & Pacific,

with office at Fort Worth, Tex.

Mr. H. C. Manchester has been ap-

pointed assistant superintendent of mo-
tive power of the Maine Central, with

office at Portland, Me.

Mr. W. H. Sitterly has been appoint-

ed general car inspector of the Buffalo

& Allegheny Valley division of the

Pennsylvania Railroad at Buffalo,

N. Y., vice Mr. S. M. Hindman, pro-

moted.

Mr. J. W. Kelly has been appointed

division freight agent of the Chicago

& Eastern Illinois at Danville, 111.

Mr. J. J. Hazel has been appointed

master mechanic of the Bro.xton, Hazle-

hurst & Savannah, which has acquired

the Ocilla & Valdosta, and he will have

his headquarters at Ocilla, Ga.

Mr. E. S. Walker has been appointed

master mechanic o'' the Peoria Railway
Terminal Compary, formerly the

Peoria & Pekin Terminal Railway.

Mr. C. A. Snyder has been appointed

master mechanic of the El Paso South-
T," stern, at Douglas, Ariz.

Mr. William Miller has been appoint-

ed superintendent of motive power
and car departments of the Western
Maryland Railroad, with headquarters

at Union Bridge, Md., to succeed Mr.
I. X. Kalbaugh.

Mr. Charles J. Laing, who was sec-

retary to George H. Daniels while Mr.
Daniels was general passenger agent
of the New York Central, and con-
tinued in that capacity after Mr.
Daniels became manager of the adver-

tising department for all the New
York Central Lines, has resigned and
will become identified with the banking
concern of Waterman, Anthony & Co.,

in the New Plaza Hotel. He was in

the Central's service 21 years.

Mr. C. R. Dalby has been appointed
tariff inspector of the New Orleans &
Northeastern, the Alabama & Vicks-
burg and the Vicksburg, Shreveport &
Pacific, at New Orleans, La.

Mr. R. C. White, formerly master
mechanic of the Birmingham South-
ern, has been appointed master
mechanic of the Birmingham Rail &
Locomotive Co., of Birmingham. Ala.

Mr. W. Weatherspoon has been ap-

pointed foreman of the Communipaw
shops of the Central Railroad of New
Jersey, vice Mr. R. H. Nicholas, pro-

moted.

Mr. F. A. Folger, formerly superin-

tendent of the Kingston & Pembroke,
has been appointed superintendent of

the Canadian Northern, with office at

Winnipeg. Man.

Mr. F. LI. Ragan, formerly general

foreman of the Lake Shore & Michi-

gan Southern, at Ashtabula, has been

appointed foreman of the erecting de-

partment of the Collinwood shops, on

the same road.

Mr. B. F. Kuhn, formerly general

foreman at West Seneca, has been ap-

]iointed general foreman on the Lake
Shore & Michigan Southern, at Ash-

tabula, O., vice Mr. F. H. Ragan, trans-

ferred.

Mr. F. L. Crandall, formerly fore-

man of the Lake Erie, Alliance &
Wheeling, at Alliance, has been ap-

pointed general foreman on the Lake
Shore & Michigan Southern at West
Seneca, vice Mr. Kuhn. transferred.

Mr. Thomas J. Foley has been ap-

pointed superintendent of terminals of

the Union Pacific Railway at Omaha,
Neb.

Mr. Julius Krause, formerly foreman

of car inspectors of the Pennsylvania's

Pittsburgh division, has been appointed

general car inspector of the Western
Pennsylvania grand division.

Mr. D. E. Cassidy, formerly master

mechanic of the old West Pennsyl-

vania division, has been appointed as-

sistant master mechanic of the Cone-
maugh division of the Pennsylvania.

Mr. J. C. Glass, formerly master

mechanic for the Allegheny division

at the Verona shops of the Pennsyl-

vania, has been given supervision over

the entire Conemaugh division, with

headquarters at Verona, Pa.

Mr. R. C. White, formerly master

mechanic of the Birmingham South-

ern, has resigned to go into other busi-

ness.

Mr. G. B. Owen has been appointed

engineer of maintenance of way on the

Erie Railroad, with office at Jersey

City, N. J., vice Mr. James Burke,

transferred.

Mr. A. Schwartz has been appointed

division engineer on the Erie Railroad,

at Huntington. Ind., vice Mr. A. Crable,

transferred.

Mr. J. B. Cozart has been appointed

master mechanic of the Mexican Rail-

way at Atizaco, Mex., vice Mr. E. L.

Shipp, resigned.

Mr. F. H. Watts, formerly engineer

of maintenance of way of the Van-
dalia Railroad, at Logansport. Ind.,

has been appointed engineer of main-
tenance of way at Indianapolis on the

same road, vice Mr. A. R. HoUiday,
resigned.

Mr. R. H. Nicholas, until recentlv

foreman in the Communipaw shops of

the Central Railroad of New Jersey,

has been made general foreman of the

Maurh Chunk shops of the same road.

vice Mr. David Weatherspoon, pro-

moted.

Ml. David Weatlicrspoon. formerly

assistant master mechanic at the Mauch

Chunk shops of the Central Railroad

of New Jersey, has been appointed gen-

eral foreman of the Jersey City shops,

vice Mr. Hugh Montgomery, resigned.

Mr. Geo. L. Hagerty has been ap-

pointed road foreman of engines of the

New York Central, witli headquarters

at East Buffalo.

Mr. H. C. Fleming has been ap-

pointed road foreman of engines on

the Alabama Great Southern Railroad,

with headquarters at Meridian, Tex.,

vice Mr. S. C. Parker, assigned to other

duties.

Mr. J. M. Watson has been appoint-

ed road foreman of engines of the

southern division of the Kansas City

Southern Railway, with headquarters

at Port Arthur, Tex.

Mr. B. C. Rich, formerly assistant

chief engineer, has been appointed chief

ei gineer of the Chicago, Indiana &
Southern, with headquarters at Gib-

son, Ind.

Mr. E. A. Wescott has been appoint-

ed assistant mechanical superintendent

of the Erie Railroad, with headquarters

at Meadville, Pa.

Mr. A. C. Terrell has been appointed

division engineer of the Northern

Pacific, with headquarters at Spokane,

Wash., vice Mr. L. S. Oakes, resigned.

Mr. Henry Manchester has been ap-

pointed assistant superintendent of

motive power of the Maine Central,

with headquarters at Portland, Me.

Mr. W. H. Dummert has been ap-

pointed locomotive foreman on the

Canadian Pacific Railway, with head-

quarters at Chapleau, Ont., vice Mr.

H. G. Reid, transferred.

Mr. H. G. Reid, formerly locomotive

foreman on the Canadian Pacific Rail-

way, at Chapleau, Ont., has been ap-

pointed master mechanic of the Lake
-Superior division of the same road,

with headquarters at North Bay, Ont.

Mr. R. Ivers has been appointed lo-

comotive foreman of the Grand Trunk
Railway, with headquarters at Turcot,

Que.

Mr. J. E. VVhiteford, formerly general

foreman on the Atchison, Topeka & Santa

Fe at Fort Madison, Iowa, has been ap-

pointed general roundhouse inspector on

the same road, with office at Albuquerque,

N. M.

Mr. A. C. Adams, formerly master me-

chanic on the Lehigh Valley at Sayre, Pa.,

has been appointed master mechanic of

the Alliance division of the Chicago, Bur-

lington & Quiiicy, with office at Alliance,

Neb., vice Mr. G. M. Reynolds, resigned.

Mr. E. Fisher has been appointed lo-

comotive foreman of the Grand Trunk
Railway, with headquarters at Belle-

ville, Ont , vice Mr. J. R. Donnelly,

promoted.

Mr. J. Hay, formerly locomotive fore-

man of the Grand Trunk Railway, at
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Palmerston, Ont., has been transferred

to a similar position on the same road

at London, Ont.

Mr. T. H. Camp has been appointed

district passenger agent of the Chi-

cago Great Western Railway, with

headquarters at Des Moines, la., vice Mr.

L. M. Foss, resigned.

Mr. C. A. Doherty has been ap-

pointed division passenger agent of the

Chicago Great Western Railway, witli

hcad(iuarters at St. Paul, Minn., vice

Mr. Fred Wight, transferred.

Mr. Fred Wight has been appointed

district passenger agent of the Chic.isn

Great Western Railway, with ho.ul-

quarters at Omaha, Neb., vice Mr. V.

H. Dunlop, resigned.

Mr. B. Tarkington has been appoint-

ed road foreman of engines and equip-

ment of the Midland Valley, at Musko-
gee, I. T.

Mr. John E. W.Trd, vice-president (!

Gold Car Heating & Lighting Com-
pany, of New York, has decided to

retire from the management of the

Gold Companies for the purpose of en-

gaging in the business of manufactur-

ing and dealing in railway, steamship

and contractors' supplies. About July

1st he will start on an extended trip

abroad, and on his return will open

offices in New York City.

Mr. E. E. Austin has been

appointed master mechanic of

the third district of the Pacific

division of the Canadian Pa-

cific, with headquarters at Nel-

son, B. C.

Mr. Frederick Mertsheimer,

formerly superintendent of

machinery of the Kansas City

Southern, has been appointed

superintendent of motive power
and car departments of the

Kansas City, Me.\ico & Orient,

with headquarters at Sweetwa-
ter, Tex.

Mr. Win. Miller, formerly

master mechanic of the Denver
& Rio Grande, at Denver, Col..

has been appointed superin-

tendent of motive power of the

Western Maryland, with head-

quarters at Union Bridge, vice

Mr. L N. Kalbaugh, resigned.

The jurisdiction of Mr. J. W.
Small, superintendent of motive

power of the Arizona & Col-

orado, the Maricopa, Phoenix

& Salt River Valley and the

Gila Valley, Globe & Northern,

with ofiice at Tucson, Arix., has

been extended over the Phoenix

& Eastern.

Mr. M. Parra has been appoint-

ed master mechanic of the Tampico Ter-

minal, vice Mr. A. G. Kirchner, resigned.

The newly elected officers for 1907-

1908 of the International Railway General

Foremen's Association are as follows

:

President, Mr. Elton F. Fay, General

I''orcnian Union Pacific, Omaha, Neb.

;

I'irst Vice-President, Mr. Lee R. Laizurc,

General Foreman Erie Shops, llornells,

N. Y. ; Second Vice-President, Mr. Wm.

KLTON F. I'.W.
Railway (icii'l

['resident International
Foremen's Ass'n.

E. Farrcll, General Foreman Big Four,

Columbus, Ohio ; Third Vice-President,

Mr. J. J. Houlihan, General Foreman

Wabash Railroad. Fort Waynt, Ind.

;

Foreman Erie Railroad, Susquehanna,

Pa. ; Chairman Executive Committee, Mr.

C. H. Voges, General Foreman New
York Central Shops, Bcllefontainc, Ohio.

Members of the Executive Committee,

-Messrs. Edward C. Hanse, General Fore-

tiian Seaboard Air Line, Savannah, Ga.

;

Wm. Hall, General Foreman Chicago &
.\orth-VVestern Ry., Escanaba, Mich.;

Luther II. Bryan, General Foreman Du-
h;lh & Iron Range, Two Harbors, Minn.;

1;. R. Berry, General Foreman C, B. &
ij., Galesburg, III., and the Official

-iienographer is Miss Julia Simons,

;';ii Champlain Ave., Chicago, 111.

C. .\. SW'AX, Retirinc President International

Railway Gen'l Foremen's Ass'n.

Fourth Vice-President, Mr. G. W. Kel-

ler, General Foreman Norfolk & West-

ern, Portsmouth, Ohio ; Secretary, Mr.

E. C. Cook, 16 Sherman Street, Chicago,

111.; Treasurer, Mr. Frank Hunt. General

Obituary.

A recent press despatch from London

announces the death of Sir Benjamin

I laker, one of the world's great engineers.

It was he who inventedthe pneumatic shield

which has rendered so much assistance

111 tunneling under rivers and through

•lit earth. The two great works by

which he will be best remembered are the

Forth Bridge in Scotland and the Assouan

Dam on the Nile, of which he was joint

engineer and consulting engineer, re-

spectively. He was 67 years old.

The death of John A. Walker, vice

president and treasurer of the Joseph

Dixon Crucible Company, of Jersey

City, N. J., has removed from

the personal staflf of that com-

pany a conspicuous and well

known figure. Mr. Walker has

been connected with this con-

cern for forty years. He began

as bookkeeper in 1867. He was

a member of the Jersey City

Board of Education in the

eighties and of the Free Public

Library Board from 1902 to

1905. He was vice-president of

the Colonial Life Insurance

Company, a director of the New
Jersey Title Guarantee and

Trust Company and a member
of the Union League Club, the

Board of Trade, the Cosmos
Club, the Carteret Club and of

the Lincoln Association. He
was seventy years old at the

time of his death and was a

loved, honored and trusted offi-

cer of the Dixon Company, and

his loss will be deeply deplored

among not only his own wide

circle of friends, but by all who
had dealings with him in private

or business relations.

It is with deep regret that we
have to chronicle the death of

Edmond Parker Lord, general

manager of the well known H. K.

Porter Locomotive Works of Pitts-

burgh, Pa. His death was the result

of an accident which happened a few

weeks ago when he was out riding in
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company with a party of friends. His

horse became frightened by a passing

train, reared and fell backward on the

rider. He was taken to the hospital

and after several weeks had, as his

friends believed, nearly recovered

when death supervened. Mr. Lord was
born near Boston, Mass., June 16, i860,

and was the son of John L. Lord. He
was a graduate of Yale University in

1881, and afterward of the Stevens

Institute of Technology at Hoboken.
He entered the employ of the Penn-
sylvania Railroad and was succes-

sively located at Renovo, Pa., Altoona
and Ft. Wayne, Ind., at the latter

place as assistant superintendent of mo-
tive power of the Pennsylvania lines

west. In 1892 he became superintendent

of motive power of the Big Four Rail-

road. After remaining in that position

appointed engineer in the United States

navy, and in 1845 became engineer-in-

chief. He was the first man to receive

this rank and he held that position until

1851. During those years he performed

valuable service for ihe navy. He had

charge of the designing of the machinery

for ten ships, and introduced several me-
chanical improvements and was largely

instrumental in bringing the steam navy
of that time to a condition of high effi-

ciency. The story is told that when the

U. S. S. "Missouri' was fitted with hori-

zontal smokestacks, Mr. Has well was op-

posed to the plan and his expressed opin-

ion involved him in a controversy with

high officials of the navy. So tenaciously

did he maintain his views that he was
suspended from duty. The "Missouri"

was tried with the horizontal smoke
pipes which proved to be a dismal fail-

CH.\RLES H.WNES HASWELL AT HIS DESK,

for a year he came to Pittsburgh as su-

perintendent of the H. K. Porter Loco-
motive works, remaining with that com-
pany ever since. He was a member of

various clubs and societies in Pittsburgh
and was for years president of the bor-

ough council of Edgeworth. He took an
active interest in religious work and was
a member of the Episcopal church.

Edgeworth. He took an active interest

in religious work and was a member
ef the Episcopal church.

The death of Charles Haynes Haswell
at the age of 98 removes a prominent
and remarkable figure from the engineer-

ing world. He was born in New Y'ork

on May 22, 1809. At the age of 19 he
entered the profession in which his name
has become a household word. In 1829
he was employed in the boiler works oi

J. P. Allaire, one of the pioneer iron-

masters of that day. In 1836 he was

ure, and the engineer-in-chicf was subse-

quently given to understand that if he

would apologize, he would be reinstated.

He refused to apologize for his profes-

sional opinion which had been thoroughly

vindicated, and he was later reinstated

without having apologized. After leav-

ing the navy he engaged in engineering

work in New York and he was for up-

wards of forty years surveyor of steam-

ships for the marine underwriters of

New York. Besides his active work, Mr.
Haswell was the author of two books,

the most widely known being "Haswell's

Pocket Book," which has passed through
sixty editions. It is still in use as an

engineering reference book. His other

work was "Reminiscences of an Octo-
genarian," which is a book of memoirs
covering the old New York from 1816

to i860. His reputation was international

and he received many flattering proofs of

the regard in which his abilities were held

by eminent engineers in other countries.

The General Foremen's Association.

The second annual convention of the

International Railway General Fore-

men's Association was held at the Lex-

ington Hotel, Chicago, from May 14th

to May 17th, inclusive. The president,

Mr. C. A. Swan, Jr., was in the chair.

It had been originally intended that

the association meeting was only to

last three days, but on account of the

interest taken in the subjects presented,

and the full discussion that each was
accorded, the period of meeting was ex-

tended one day longer. In view of the

wide interest taken at this meeting, a

resolution was unanimously passed that

hereafter the convention each year

should continue for a period of five

days. The meeting all together was

most successful. There were forty-

seven regular members present, which

is a considerable increase over the num-
ber which appeared last year. There

were thirty-one active members elected

at this meeting, fourteen associate

members and one honorary member.
This brings the active membership up

to two hundred and ninety. The total

associate membership is now forty-

three, and there are also three honor-

ary members. A very cordial vote of

thanks was tendered to the outgoing

president, Mr. C. A. Swan, Jr., for the

untiring energy, time and labor which

he has devoted to the interest of this im-

portant association.

Boiler Makers' Convention.

The joint convention of International

Railway Master Boiler Makers and Mas-
ter Steam Boiler Makers was called to

order in the Convention Hall at the Hol-

lenden Hotel, Cleveland, Ohio, at 10

A. M., on May 14th, by President C. H.

Hempel, of the Union Pacific, Omaha,
Neb. The Rev. Buehler Pratt, of the

Euclid Avenue Church, made the open-

ing prayer. In the absence of Mayor
Johnston, the Rev. Harris • M. Cooley,

member of the Board of Public Service,

welcomed the association to the city in

a most cordial manner.

J. F. Deems, general superintendent of

motive power and rolling stockof the New
York Central lines, delivered one of his

characteristic speeches, but prefaced his

address with the request that the reporter

take no notes. Mr. Deems' remarks were

along the lines of shop practice, organi-

zation, and especially the training of the

young men. He congratulated the con-

vention on the good feeling that existed

between the two bodies, and the prospec-

tive consolidation. His remarks were re-

ceived with much enthusiasm. The open-

ing session adjourned at 12 o'clock. In

the afternoon the men visited the Col-

lingwood shops of the Lake Shore &
Michigan Southern Railway, while the

ladies enjoyed a drive through the beau-

tiful parks.
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Patent Office Department

SUPERHEATER.

An improved superheating device has

been patented by Mr. Francis J. Cole,

New York, N. Y., and assigned to the

American Locomotive Company, No. 849,-

052. As will be seen from the accom-

panying illustration the device embraces

a combination with a tubular steam

boiler, a T-hcad divided into supply and

delivery compartments, superheating tubes,

vertical saturated-steam headers commu-
nicating with and connected detachably to

the supply compartment and having

lateral tubular ears, vertical superheated-

steam headers communicating with and

connected detachably to the delivery com-

partment having lateral tubular ears, and

pairs of superheater pipes located in the

superheating tubes and connected at their

front ends to ears on saturated and a

superheated steam header. It will be ob-

served that the device has the double

merit of simplicity of construction while

the joints are easily reached.

TRIPLE VALVE.

Mr. R. A. Blackall, Edgewood Park.

Pa., has patented an improved triple

valve and assigned it to the Westing-

house Air Brake Company. No. 851,-

373. The device embraces a combina-

tion with a quick-action triple valve

having means for increasing the brake

cylinder pressure above that of the

train pipe in emergency applications.

IMPROVED TRIPLE VALVE.

and means for gradually equalizing the

fluid pressure upon opposite sides of

the triple valve piston when the piston

is in normal emergency position. A
feature of the device is a small leakage
groove in the wall of the triple piston

chamber, and means for limiting the

movement of the piston to this posi-

tion.

CAR TRLXK.

Mr. A. F. Ostrander, Paterson, N. J.,

has patented an equalizing device for

car trucks. No. 851,371. Tlie combi-
nation comprises a car truck furnished

CAR TRUCK WITH F.QU.XLIZERS.

with side frames having pedestals for

receiving journal boxes and equalizer

bars adapted to rest on the journal

boxes, and coiled springs interposed

between the outer ends of the bars and

the side frames of the truck. There is

a lever arranged at each side of the

truck provided with a lug, a bearing

secured to the side frame and engag-

ing the lug, and yielding members in-

COLE SL'PERH EATER.

terposed between the opposite ends of

the lever and the inner ends of the

equalizer bars.

.\UTOMATIC WHISTLE.

An automatic whistle has been pat-

ented by Messrs. W. M. Cox and A.

M. Cox, Cythiana, Ky. No. 849,661. The
combination embraces a whistle and its

valve, a lever fulcrumed in proximity to

the valve and provided with a finger with

which it has a jointed connection, the

finger being adapted to be moved into

AUTOMATIC WHISTLE.

operative engagement with the valve

when the lever is rocked rearwardly,

and a trip-rod adapted to be rocked
by a device along the track, the upper
end of the trip-rod passing into the

space between the lever and its finger

and arranged to engage the lever to

rock it rearwardly when moved in one
direction and to engage the finger of

the lever when moved in the opposite

direction.

VALVE FOR ENGINES.

A valve for engines has been pat-

ented by Mr. Peder Paulsen, Pittsburg,

Pa. No S|riri,9. The device comprises

PISTON VALVE FOR ENGINES.

a valve having two heads and a con-
necting stem, the heads being sepa-

rable from the body portion, with split

rings supported by each of the heads,

and solid rings arranged between each
pair of split rings. There are also

disks carried by one of the heads of

each pair for supporting the solid ring,

and means for drawing the outer
heads toward the inner heads to clamp
the several rings to prevent lateral

movement.

FUEL CONSUMER.

An improvement in the art of con-

suming fuel in furnaces has been pat-

ented by Mr. E. H. Wade and Mr. J.

L. Nicholson, Chicago, 111. No. 851,-

330. The improvement consists in

burning fuel in the lower part of a
furnace while maintaining a partial

supply of air through the bottom of
the furnace, constricting the evolved
gaseous body at a point between the
burning fuel and the furnace outlet,

and projecting into the constricted

portion of the gaseous body and
toward the burning fuel a number of
converging streams of hot air, thereby
establishing a barrier that is coexten-
sive with the constricted portion of the

gaseous bod\'. The effect is claimed to

be a considerable saving in fuel as well

as an almost complete stoppage of the

smoke nuisance.
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Locomotive Testing Plant.

Since November, 1906, the Locomo-
tive Testing Plant of the Pennsyl-

vania at Altoona, Pa., has been in con-

tinuous operation and a force of six-

teen men have made, on an average,

about three complete tests each week.

Certain portions of the apparatus were

temporarily installed at the Louisiana

Purchase Exposition and the experi-

ence gained there has been embodied

in the plant at Altoona. A building of

steel and brick has been erected for

housing the apparatus. The arrange-

ment of the plant is shown in our il-

lustration of the interior of the build-

ing. The floor of the laboratory is on

the track level and is made in sections

which can be removed by the traveling

crane. The space between the remov-

able floor is used for storing absorp-

tion brakes, , supporting wheels and

other parts when not in use. On the

same level as, the storage space and

below the main floor is all the appa-

ratus for water supply used in control-

ing the brakes.

The driving wheels of the locomo-

tive under test stand upon supporting

wheels with rims shaped to correspond

with the head of a rail. The axles of

these supporting wheels are extended

and carry the absorption brakes. The
turning of the driving wheels causes the

supporting wheels to revolve. These

wheels can be retarded to any desired

extent. The work actually done by

the locomotive consists in overcoming

the frictional resistance of the sup-

porting wheels and brakes, the result-

ing force exerted at the drawbar being

measured by a traction dynamometer.

The axles of the supporting wheels run

in heavy pedestals secured to cast iron

bed plates resting upon a concrete

foundation. There are two bed plates

running parallel with the track, and in

order that the supporting wheels may
be directly beneath the locomotive

drivers, these bed plates are provided

with T slots, so that the pedestals can

be moved along parallel to the track

and secured in any position to suit the

particular engine under test. The only

wheels of the locomotive which move
during a test are the drivers. The

wheels of the leading truck rest upon

rails secured to I-beams which are

supported upon the same bed plates

which carry the pedestals. The wheels

of the trailing truck rest upon sup-

porting wheels which remain station-

ary during the test and are carried by

pedestals secured to the longitudinal

bed plates.

When preparing the plant to receive

a locomotive, the pedestals are care-

fully bolted to the bed plates and so

spaced that there will be a pair of sup-

porting wheels directly beneath each

pair of drivers of the locomotive. A

section of special rail is next bolted to

the inside faces of the supporting

wheels. This rail is a heavy I-beam,

and to the top of this is fastened a

grooved head in which the flanges of

the drivers run. The tops of the sup-

porting wheels are in line with the

track entering the building, so that a

locomotive can be backed in and the

drivers will run on their flanges until

in position directly over their support-

ing wheels. After a locomotive has

been secured in place, and its drawbar
attached to the dynamometer, these

grooved rails upon which it moved in

are removed, leaving the drivers rest-

ing upon the supporting wheels. The
a.xle for each pair of supporting wheels

carries upon each of its over-hung ends

an Alden absorption brake. Each of

these brakes consists of two' smootli

circular cast iron discs, keyed to the

supporting wheel axle. On each side

of each one of these discs is a thin,

copper diaphragm, held at its periph-

ery, and also at its inner edge to a

housing which does not revolve and

has its bearings upon the hubs of the

THE DR.\IN.\GE SVSTEII.

circular revolving discs. The station-

ary housing is so designed that when
it is filled with water under pressure

tlie copper discs are forced against the

revolving discs, thus creating friction.

Provision is made for securing con-

tinuous and uniform lubrication of the

surfaces of these revolving discs, and

water is caused to flow through the

housing in order to carry away the

heat generated. The water thus per-

forms two functions: First, in supply-

ing pressure to cause the friction, and

second, in carrying away the heat gen-

erated by the friction.

Each brake is connected with the

source of water supply by a flexible

hose. It is also connected with the dis-

charge pipes by another flexible hose.

The discharge pipes for all the brakes

empty into an iron trough and each

pipe is provided with a valve located

adjacent to the valve in the supply pipe

for the same brake. In placing the

load upon the locomotive these valves

are adjusted until the individual brakes

each absorb their share of the work.

After this preliminary adjustment has

been secured the power absorbed by

all of the brakes may be increased or

decreased by operating a large valve in

llie supply main.

In order to secure water at uniform

pressure for use in the brakes an ele-

vated tank has been placed near the

testing plant building and a two-stage

centrifugal pump, driven by a 75-h.p.

electric motor, delivers the water at a

constant pressure of 75 lbs. per square

inch to the main header, from which

branch the pipes leading to the indi-

vidual brakes.

The locomotive under test is con-

nected to the dynamometer by an ad-

justable drawbar, and the dynamom-
eter housing is provided with means
for raising and lowering the dynamom-
eter proper so as to make this draw-

bar suit the various heights of loco-

motive drawbar attachments in the

tailpiece.

The traction dynamometer which

measures the drawbar pull of the lo-

comotive is of the lever type. The
lever system is constructed upon the

Emery principle, in which flexible steel

fulcrum plates take the place of knife

edges used in ordinary scales.

Figure 10 shows the lever arrange-

ment. The drawbar is shown on the

right. The end of the drawbar is pro-

vided with a ball and socket joint to

accommodate slight motion of the en-

gine when running.

The oscillating motion of the lower

ends of the levers is transformed into

rotary motion of a vertical tube by

means of steel belts wrapped about a

drum on the bottom of this vertical

tube and secured at their other end to

the bottom of levers. The tube re-

volves in ball bearings and carries with

it a steel rod, the upper end of which

is securely fastened to the upper end

of the tube, and the lower end fastened

to the frame of the machine. When
the belt drum and tube are rotated, the

rod inside of the tube is in torsion.

This torsion resistance forms part of

the total resistance of the machine and

is a constant for the same travel of the

recording pen.

To the upper end of the tube are

secured two radial arms whose ends

are finished to a circle having its cen-

tre at the centre of the tube. By
means of thin steel tapes the rotary

motion of the circular end of the arm

is translated into rectilinear motion of

the carriage, which holds the record-

ing pen.

Over the recording table an endless

strip of paper 18 ins. wide is drawn,

and upon it a continuous record of the

test is made. The paper is driven by-

direct connection with one of the sup-

porting wheels upon which the loco-

motive drivers rest. The speed reduc-

tion is so arranged that when the loco-

motive under test travels one mile on
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the supporting wheels the paper moves
52.8 ins., giving a scale of lOO ft. to

the inch upon the diagram, A (latum

pen marks a continuous slraighl line

upon the paper.

The traction recorditig ])en moves
across the paper perpendicular to the

datum line, its distance from the datum
line being dependent upon the force

a jog in its line every time the inte-

grator measures one square inch. The
remaining electrically operated pens
arc used for recording such features of

tl;e lest as taking indicator cards, etc.

The whole plant has heen carefully de-

signed and is well equipped in every way,

and mucli valuable information will he

gained by the tests.

GliNICR.VL \IKW 111' I'i:\XSVI^\'-\M-\ R.MLROAD TESTING l'I..\NT.

transmitted by the drawbar from the

locomotive. The maximum travel of

this pen away from the datum line is

eight inches. Two sets of springs are

provided. With the heaviest set the

eight inch movement of the traction

pen corresponds to a load of 80,000

lbs. upon the drawbar, the ma.ximum
capacity of the dynamometer. With
the other set of springs the eight inch

motion of the traction pen corresponds

tc a pull of 40,000 lbs. upon the draw-

bar, and with all the flat springs re-

moved, the eight inch motion corre-

sponds to a 16,000 lb. load upon the

drawbar. The total motion of the

drawbar to give the eight inch move-

ment to the recording mechanism is

1-25 of an inch. The multiplication of

the recording and weighing mechan-

ism is therefore 200 to i. An integra-

tor is provided and attached to the

traction recording mechanism, so that

the foot-pounds of work performed by

the locomotive is automatically sum-

med up. Five additional electrically

operated pens are provided. They
normally draw continuous straight

lines. One of tliem is electrically con-

nected with a clock, so that each sec-

ond is indicated by a jog in the

straight line which this pen normally
draws. Another pen is electrically

connected to a roller which is rotated

bj- the recording paper, causing the pen

to make a jog in the line for every

thousand feet which the locomotive

travels. Another pen is electrically

connected to the integrator and makes

"Twentieth Century Developments"
is the title of a very artistic catalogue

issued by the McConway & Torley

Company. It is, of course, concerned
with railway passenger equipment and
is well and fully illustrated by halftones

and line cuts. There is a description

of the Bulioup ,vstem couplers and the

Machine Shop Reminiscences.

IlII.LV's CAT.

When Ijilly came to his work in the

machine shop he brought something
for his cat every morning. The cat

look it as a matter of course and
was as ungrateful as the Prodigal

Son. The cat slept all day and carous-

ed all night. The sense of proprietor-

ship seemed to satisfy Billy, and the

sense of appeased appetite satisfied the

cat. Other cats came and went, but

Billy's cat became an institution. It

held its place like the stationary cii-

Kine or the wheel press.

Regularly every day at three minutes
to twelve it came along the middle of

the floor and looked at the clock and
everybody knew that the whistle would
soon blow and young and old got
ready for the wild stampede for

Clark's parlors. How the cat knew
the appointed time was as much of a

mystery as are the revolutions of the

moons of Jupiter. Billy ascribed it to

occult science. The cat was peculiarly

dull in many ways. He had none of

tlie hunting instincts of animals of the

cat kind. Rats could run past his nose
but he had no taste for them. What
use was it as long as Billy furnished

cooked meat? As for mice, the cat

mi.ght truthfully be said to be good
for mice in the sense that he never
showed other than a kindly indiffer-

ence to them. They could go their

way and the cat went his.

One day we sat in the pit waiting
tor wheels. We were not as impatient

XCINE IN POSITION FOR TEST AT THE ALTOONA PLANT.

Buhoup vestibules with sectional and
plan illustrations. Steel passenger cars
from the shops of four prominent
makers sliow the style of the art as it

is at present. The catalogue is well

worthy of perusal and may be had by
applying direct to the McConway
& Torley Company. Pittsburgh, Pa.

as the mother of Sisera who sat at the
window and called: "Why tarry the
wheels of his chariot?" It was one of
those lulls that occur in the busiest
machine shops, and is generally fol-

lowed by a storm of haste to make up
for lost time. Billy's cat lay in a cov-
ered recess at the end of the pit. He
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was in a profound slumber. Billv

looked at the cat and the cat awoke.

Billy claimed that it was the co-rela-

tionship existing between himself and
his cat that set the waves of thought

radiating like ethereal disturbances

•caused by the flutter of a bird's wing,

and these waves striking the cat in the

maxillary process the cat thought it

was near high noon and woke up. We
sneered at his nonsense. Billy told us

of a Scotsman who when he put on a

dickey, a kind of imitation shirt front,

he thought it was the Sabbath day. The
association of ideas was nothing new,

Billy claimed. Do we not imagine fire

when we see smoke? Docs the eagle

whistle rent the

shop

alarm.

responded

The ma-

B.\U.MG.\RTNKR STATION ON THE SCHNEEBERG
R.AILWAY IN THE AUSTRIAN ALPS.

(Courtesy of Travelers' Railway Guide.)

scream for nothing? No. There is

prey somewhere within striking dis-

tance!

While Billy was advancing his occult

theories and stretching his imagination,

the cat was stretching its hind legs to

an abnormal extent and then raising its

back in the air it settled own to its

natural posture and soberly walked

along the floor casting its green eyes

on the yellow faced clock. It was
three minutes to eleven. The Dutch-

man who ran the stationary engine was

in a day-dream. He was back among
the vine-clad hills of the Rliine. He

law the cat with one eye and he

glanced at the clock dreamily with the

other. Mein Himmell Vas ist dasf

It was outside and away down to the

boiler room for him. He pulled a rope

and the shrieking

startled air.

The blacksmith's

nobly to the false

chinists were not so easily led. A few

of them had risen to the substantial

dignity of carrying a second-hand

Waterbury watch. The stampede to

Clark's parlors was numerically weak,

but what it lacked in numbers it made
up in enthusiasm. The forenoon had

slipped aw.ny pleasantly. Five hours

was not so very much
after all, but what—no

soup, no lager on tap

—

eleven o'clock,—what

was the matter with

Gus? Somebody ought

tij flag him!

The scattered forces

skulked back and the

iJumfounded Dutch-

man became a storm

center. Had he brain-

storms, or was he

drunk? No—it was

Billy's cat! The super-

intendent's whiskers

bristled with indigna-

tion. Where was

'Billy's cat? Murphy,

the foreman laborer,

had the cat by the

back of the neck. He
was commanded to

throw it over the

fence. Murphy poised

himself like a Greek

discus thrower, and

Billy's cat described a

far sweeping" parabolic

curve, turning several

end-for-end convolu-

tions as it hurtled

tlirough the air. In

the street there was
the accumulated ad-

juncts of a new build-

ing in course of con-

struction, and Billy's

cat fell with a heavy
splash into a wide plaster tank where
the dissolving compounds were boiling

and bubbling fiercer than the cauldron

fed by the withered hands of Macbeth's

witches. It looked as if it was the last

of Billy's cat, but next day at the ap-

pointed hour out of the underland, out

of the wonderland, shadow-like, there

came a spectre, terrible as the ghost of

Banquo, emaciated, dishevelled, be-

plastered, its eyes glowing like furnace

fires, its tail trailing in the dust, a

walking clay image, a hollow mockery,
a mere shadow of Billy's catl The
dazed Dutchman looked twice at the

cat and three times at the clock. The
superintendent was for once awed into

silence. The cat shook its shaggy
locks at him, and the eyes of a basi-

lisk were as nothing to the eyes of

Billy's cat as they fastened on the

clock. In a minute the whistle blew,

and in the wild rush for Clark's parlors

the bewildered mechanics paused a

moment to gaze on the solemn shadow
of Billy's cat.

Quaint Origin of Things.

Those who take pleasure in unearth-

ing the origin of sayings or of what may
be almost called modern proverbs may
be interested in a few quaint references

to tlie past. Speaking of the origin of

some popular sayings the Brooklyn Eagle
says

:

Of the various origins assigned to the

phrase, "a baker's dozen," signifying thir-

teen, there is only one that can be re-

garded as authentic. In old times, in

London, when a small retail dealer

bought bread from the baker, for every

dozen loaves purchased he was given one

extra loaf as his profit, from which cir-

cumstance comes "a baker's dozen."

According to the historian Hume, Wil-

liam of Orange, afterward King of Eng-
land, is responsible for the proverbial ex-

pression about "dying in the last ditch."

When Holland was so beleaguered by her

enemies that the salvation of the country

from annihilation seemed impossible, the

Duke of Buckingham remonstrated with

William on his course and asked him to

change it, alleging that the country was

on the verge of ruin. "There is one

means," the Prince answered, "by which I

can be sure not to see my country's ruin:

I will die in the last ditch."

In a volume of essays written by an

English author, in 1815, there is the story

of a boy who, by the offer of liberal

compensation, was induced to turn a

grindstone for a man who desired to

sharpen his axe. The promised recom-

pense was never made, and since then

when one disguises his own selfish aims

under an appearance of generosity or

disinterestedness, it is remarked, "He has

an axe to grind."

How many know the origin of "O.K."?

About the year 1840, when Alvah Adams
organized the Adams Express Company,

a young man from the rural districts en-

tered his office, asking for work. He was
engaged, and began by sweeping the office

rnd assisting in receiving express par-

cels. The boy kept his eyes and ears

open, and took mental notes of the sys-

tem employed by the shipping clerk, who
placed upon the manager's desk each

night a list of the packages marked "All

correct."

The well known phrase, "Cut and run,"

originated in a peculiar custom of the an-

cient Egyptian embalmer. A low caste

official was employed to make the first in-
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cision in tlic corpse, a process viewed

with much superstition and dislike by the

people, who held all mutilations of the

dead as being accursed. As soon as the

incisor made his cut, he took to his heels,

pursued by sticks, stones and curses. For

his living the poor wretch "cut," and to

save his life he had to "run."

The expression, "showing the white

feather," as an evidence of cowardice is

thus referred to in the Washington Post

:

An official of the Smithsonian Institution

was speaking of the origin of some well-

known phrases and pointed to a small

mounted bird. This bird was a French

gray on the back, drab breast, black

wings and with a small but conspicuous

white spot at the base of the tail. "That

is a wheat-ear," the official said. "It is

very common in Scotland, where it is

known as the 'clacharan.' It is from this

fact, was very likely not a name proper

originally any more than Mont Blanc.

The natives may have spoken simply of

"the white mountain" or "the headland,"

as we speak in London now of "the

river."

Atlantic Coast Line 4-6-0.

The ten-wheel type of locomotive was

introduced in 1846, when Septimus Norris

and John Brandt built the "Chesapeake."

v^'hich engine weighed in working order

about 44,000 pounds. This 4-6-0 type of

engine has since been extensively used,

and while it has been superseded on some
roads by the Pacific and Prairie types,

it is still doing excellent work on many
lines in both freight and passenger ser-

vice. A modern example of a ten-wheel

locomotive is being exhibited by the

Baldwin Locomotive Works at the James-

Tlie rocker shafts are placed ahead of the

leading pair of driving wheels, and arc

connected to the link blocks by means of

transmission bars. The springs for the

leading drivers are overhung, while those

for the main and trailing wheels are

placed between the frame bars and con-

nected by means of box equalizers. There
are thus four pairs of driving springs, as

the trailing wheels have a pair on each

side of them. All the wheels are flanged,

and the drivers are equally spaced at 81

ins, apart. The frames have single front

rails, and are 4 ins. wide throughout.

The boiler has a straight top, with a

wide firebox. The mud ring is sloped

toward the front to give sufficient depth

at the throat. The firebox is provided

with a brick arch, supported on water

tubes. The throat sheet is sloped to clear

the driving wheels, while the back head

WWASW^Sg?

MODERN TEX WHEEL ENGINE FOR THE .\1L.\X1IL LO.\ST LINE.

R. E. Smith, Gen'l Supt. of Motive Power. Baldwin Locomotive Works, Builders.

bird that we get the expression 'showing

the white feather.' You will notice the

location of the only white feathers on its

body—they can be seen only when the

bird is flying away from you."

Travelers from this country to the

British Isles who pass the coast of Corn-

wall generally get a glimpse of the rocky

headland called the Lizard Point. The
London Chronicle says : The name of the

Lizard has naturally caused many to see

a lizard-like appearance in the promon-
tory's shape, or in the variegated aspect

of its cliffs as viewed from the sea, and

to suppose that some fanciful person of

bygone days named it accordingly; but

says a London writer, it is probable that

the name is really Celtic and means only

projecting headland. In that case the

first syllable is that which appears also

in Liskeard and Lismore, and the second

is to be found likewise in Ardnamurchan,
Ardmore and Ardrossan. "Lizard," in

town Exposition. This engine has been

built for the Atlantic Coast Line Railway,

on which road it will be put in service

after the close of the Exposition. The
design is representative of recent prac-

tice, while utilizing features which have

proved satisfactory in service.

The cylinders are 20 x 26 ins., single-

expansion, equipped with balanced slide

valves. An interesting feature is. the

guide yoke, which is parted in the center,

the two sections being securely bolted

together. With this arrangement it is

unnecessary to take down the entire yoke

when making repairs on only one side.

The driving wheels are 63 ins, in diam-

eter, and carry a weight of 113,700 lbs.

These dimensions, w-ith the fact that the

steam pressure carried is 185 lbs., give a

calculated tractive effort of about 26,000

lbs. The factor of adhesion is 4,3,

The ordinary shifting link motion is

used, with eccentrics on the second axle.

is straight. The diameter of the boiler

at the smoke-box end is 66 ins., and a

total of 2,679 sq. ft. of heating surface

i; provided. The firebox, which is g6%
ins. long by 66 ins. wide, and 63 ins. deep

at the front and 51^^ ins. at the back,

gives 151 sq. ft. of heating surface. There

are 334 tubes, made of steel, Xo. 11 wire

gauge in thickness, 2 ins. diameter and

14 ft. 5 ins. long, and these give 2,506

sq. ft. of heating surface. The fire brick

tubes add 22 sq. ft. of heating surface,

thus making the total quoted above. The
grate area is 44.1 sq. ft, which gives a

ratio of grate area to total heating sur-

face as I is to 60.

The tender frame is made of steel

chanels, and the whole is carried on
arch-bar trucks. The journals are 5 by 9
ins., and the wheels are 33 ins. in diam-

eter. The tender is provided with a

U-shaped tank, having a capacity of

6,000 L". S. gallons of water and 9 tons



278 RAILWAY AND LOCOMOTIVE EXGIXEERING JuiH-. 1907.

of coal. The whole engine presents a

neat and trim appearance, and looks, as

Kipling would probably say, like a "clean

limbed'' machine fully able to do the work
expected of it. The principal dimensions

of the locomotive and tender are as fol-

lows:
Boiler—Thickness of sheets, 11/16 in.; fuel, soft

coal; staying, radial.

Fire Box—Alaterial. steel; thickness of sheets,
sides, ^3 in. ; thickness of sheets, back, ->s

in : thickness of sheets, crown, ^i in. ; thick-

ness of sheets, tube, J^ in.

Water Space— Front, 4 ins.; sides, 3 ins.; back,
3 ins.

Driving Wheels—Journals. 8J^xio>^ ins.

blngine Truck Wheels—Diameter, front, 31 ?8
ins.; journals, 5x10 ins.

Wheel Base—Driving, 13 ft. 6 ins.; total engine,
24 ft. 4 ins.; total engine and tender, 54 ft.

6J^ ins.

Weiglit—On driving wheels, 113,700 lbs.; on
truck, front, 37,900 lbs.; total engine, 151,-

600 lbs.; total engine and tender, about.
270,000 lbs.

Cowlairs Incline at Glasgow.

The idea of a railway between the of-

ficial and commercial capitals of Scotland

early presented attractions to the prac-

tical minds of the natives of that coun-

try. Besides adopting horse railways or

tramroads very early in the last century,

a large scheme was got up in 1825 for

a railway from Leith Docks to the

Broomielaw of Glasgow. The route

chosen by Midcalder and Holytown.

however, was too steep, reaching 800 feet

The act authorized the raising of

:£i,20o,ooo for a inain line 46 miles in

length ; the branch, however, was never

made. By cutting 60 ft. deep through

the ridge of hills at Croy, the summit of

the line was only 226 ft. above sea, but

its excellent gradients were not obtained

without a great deal of constructional

work. At Callender is a tunnel 830 yds.

in length, on an easy curve, but the tun-

nel forming about half of the ij^'m''^

incline from Cowlairs down to Glasgow

is better known to the public. It is di-

vided by two short breaks of about 100

yards each into three sections. These

and the Callender tunnel were originally

as rather terrifying places, whitewashed

;ind lighted with gas lamps placed 80 ft.

apart alternately on each side of the ex-

cavation. This Cowlairs incline forms

the only departure from the generally ex-

cellent levels of the E. and G. Ry. Being

thought too steep for locomotive traction,

a pair of beam engines, built by Kerr

Neilson & Co., of Glasgow, were placed

at the head of the incline, of 80 horse-

power each, but capable of working up

to 100 H. P., and of being applied singly

or together. They turned a large drum,

round which an endless rope went down
one line, round a horizontal grooved

r.\SSEN"GER TR.MN BF.IXG HELPED UP THE COWLAIRS liNXLlNE.

above the sea at one point, and another

surveyed later on, for going by Bathgate

to join the Garnkirk and Glasgow Rail-

way, would have passed over a height of

500 feet. Experience showed that such

attitudes would not do for comparatively

short lines, a new company was formed

ill 183s which succeeded in obtaining in

1838 an act for "The Edinburgh and Glas-

gow Railway," with a branch to Falkirk.

wheel, and back up the other. Except

for a short period these fine old beam

engines have been at work ever since

1842. The supports of the beams and

overhead gear are cast iron columns of

the Grecian type, then considered so

peculiarly appropriate for the framing of

marine and stationary engines. The

gradient of the incline is about I in 42

or I in 43. Wire ropes now weighing 24

tons and lasting some 15 months, more or

less, are used, but the original ones were

of hemp. They pass over sheaves or on

grooved pulleys between the rails to keep

them from rubbing on the sleepers or

ballast, and to preserve the proper course.

Mr. John Miller, one of the most eminent

of Scottish engineers, laid out the line.

The formal opening of the E. and G. Ry.

took place on February 18, 1842, no por-

tion of the line having been opened pre-

viously.- Three trains each of 10 first-

class carriages were successively drawn
up the bank to Cowlairs and sent on as

one huge procession, with 3 engines, soon

after 9 -.30 a. m. A pilot engine ran

nearly a mile in advance. So much time

was lost watering at Falkirk and in other

ways that Edinburgh was not reached

till 12:15. Such anxiety prevailed there

that an engine had been sent out 2 miles

to look for the train. A similar train of

27 coaches left Edinburgh at 1:10 p. m.

and reached Cowlairs at 3 :47, a second

special following half an hour later. Din-

ner was provided in the station at Glas-

gow, which was gaily decorated with

white and crimson cloth. Over the head

of Mr. John Leadbetter, chairman of the

board of directors, who presided, was a

representation of a locomotive engine.

The Lord Provost of Edinburgh drank

"Success to Edinburgh and Glasgow

Railway Company." On the return one

of the trains was delayed over two hours

by the breaking of the rope on the in-

cline, but fortunately the brake power

proved sufficient to prevent the train run-

ning back. One strand of rope appeared

to be cut.

The directors of the E. and G. Ry.

seem to have been an enlightened and

wideawake body, for they readily allowed

experiments in electric traction to be car-

ried out on their railway so early as Sep-

tember, 1842. These were made by Mr.

Robert Davidson, of Aberdeen, and

proved that a 4-wheeled truck could be

moved by the current generated by 6

powerful batteries. There were three

strips of soft iron fastened transversely

on each of 2 wooden cylinders sur-

rounding the axles. Two large electro-

magnets were placed on the carriage, on

each side of both axles, making eight

magnets in all. The current passed from

the batteries fortned of zinc and iron

plates in dilute sulphuric acid, to these

magnets, whence by a simple arrange-

ment it was led through a wire to the

iron strips in rotation, the magnets thus

pulling the axles round. A speed of only

about 4 miles an hour was attained, the

truck weighing about 6 tons with all the

apparatus. The extent and brilliancy of

the repeated electric flashes perhaps

frightened the directors, anyhow it i»

plain that current produced by batteries

could not suffice for railway traction on

the ordinary scale. The company, how-

ever, paid for fitting up the vehicle and
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deserve credit for h;iving at least dcnioii-

strated that a railway truck could be

moved by electricity. They applied the

electric telegraph to the working of Cow-

lairs incline from the beginning, the dial

of the inslrnnicnt having two pointers for

giving eight signals. An alarm bell to

call attention was fixed on the top.

The Cowlairs shops were established

with the line, engines being built there

from time to time, but the company al-

ways largely relied upon outside builders.

Perhaps the most remarkable engines

built there were the two six coupled well

tanks Hercules and Samson, constructed

in 1843 and 1844 for working the incline.

The winding engines were not strong

enough at first, their boilers steamed

badly and huge hemp ropes proved un-

satisfactory. Mr. Paton therefore de-

signed two locomotives in substitution for

them. These had cylinders 15V2 by 25,

very steeply inclined, wheels 4 ft. 3^ ins.

in diameter, 136 two-inch tubes giving

748 sq. ft. of heating surface, which with

60 ft. more in the firebox made 808 sq.

ft. The grate area was i6j4 sq. ft. The

tank held only 200 gallons, it was under

the front of the engine and had means of

letting a small jet of water run upon the

rails to clean them. The first of these

engines was tried on January 31, 1844,

and as soon as the second was ready the

rope working was given up. They

weighed 22 tons empty and 261/2 tons full.

Two similar engines of greater power

wrere built later on at Newcastle and

named "Millar" and "Hawthorne." The

stationary engines were retained in the

hope that they might do for the atmos-

pheric system, in case that should prove

suitable for incline working. As it did

not, and the vibration of the locomotives

threatened the stability of a canal just

over the tunnel, the latter were given up

in 1847 and the rope resumed. The
cylinders of the winding engines were

enlarged from 28 ins. to 36, the boilers

reset, the spur-gearing ^simplified, and

from that day to this the curious old

beam engines have done admirably well.

It was found that the wire rope of 4/3

ins. in circumference, but weighing ig

tons, required less power to work it than

the 7-in. hemp rope of only 11 tons,

whilst its durability and safety were

. much greater. At present neither rope

nor locomotive is employed for descend-

ing trains, which are piloted down only

by the incline vans, but both are used

coming up. A short length of rope

termed the "messenger" connects the

main rope and the engine, a special at-

tachment on the latter, preventing the

rope from pressing against the leading

axle. The locomotives go down light,

tender first, the incline vans coming up

at the tail of the train as additional se-

curity in case of a breakaway. Our illus-

tration show-s a train coming up with the

rope attached. At least one of England

& Co.'s light "single" tanks No. 58, "Lit-

tle Scotland," was used between 1850 and

i860 on the E. and G. Ry., and was said

to do very well on the express.

The Edinburgh and Glasgow Railway

Company was not a great success finan-

cially during the 24 years it was open as

an independent concern, and in 1865 it

became amalgamated with the North

British Railway. A letter from Mr. W.
P. Reid, locomotive superintendent of the

tendcnts of machinery—men who, while

at present arc at the head of an important

branch of a department, will in future

become the head of the entire depart-

ment. In other words, they arc at pres-

ent attending a school from which they

will eventually graduate, a large number

of them, if not all, with honors of which

anyone could be proud.

"In your deliberations here, many im-

portant questions will come before you

DOUBLE HE.\DER AST) CABLE HELP ON CO\VL.\IRS LVCLINE.

North British Railway, published in our

General Correspondence columns, shows

that the Cowlairs incline is still worked
by cable.

General Foremen's Association.

The third annual convention of the

International Railway General Fore-

men's Association, held at the Lexington

Hotel, Chicago, 111., May 14 to 17, 1907,

was called to order by President G. A.

Swan, Jr., at 10 o'clock. The Rev. J. A.

Rondthaler, of the Normal Park Presby-

terian Church, invoked the divine bless-

ing, after which the regular business fol-

lowed. Mr. Wilson E. Symons, who was

called on to address the meeting, spoke

in part as follows:

"It is with a sense of the deepest grati-

tude and highest appreciation that I re-

sponded to your complimentary request

to be present, and the additional com-

pliment in being called upon for a few

remarks.

"In looking over this gathering here

this morning, I feel that while I am look-

ing in the faces of general foremen, that

I am also looking into the faces of some

future master mechanics and superin-

and be analyzed in a manner that will

not only be useful to the different mem-
bers by an exchange of views, one with

the other, but all deductions reached and

the conclusions come to will be of inesti-

mable value to your superiors. Quite

true it is that you do not decide all mat-

ters of importance in connection with the

design of locomotives and cars, but it

is also true that the men who do decide

such questions secure a great deal of

their most valuable information from you

who are in daily touch with the practical

operation of locomotives and <:ars.

"Of recent years the advancement in

the construction of locomotives has been

such that it has been almost impossible

to keep pace with the improvements in

that direction. The same is true with

cars and shops. It is not many years

ago that a locomotive with thirtj- thou-

sand pounds tractive power was consid-

ered a large engine. To-day w-e have lo-

comotives of forty, fifty, fifty-five, fifty-

eight and sixty thousand pounds tractive

power, and in connection with the .\rticu-

lated Mallet Compound engines we have

71,500 lbs. tractive power, while the Erie

has recently ordered for service on their

lines engines of this type with 98,000 lbs.
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tractive power. These locomotives are

equivalent to five of the engines that v/e

considered a modern engine a few years

ago, when the 999 was in the zenith of

her fame. We have not only the evolu-

tion of the engine of to-day, but we have

future possibilities that must fall upon

the men upon whom it is incumbent ..o

not only solve the present questions in

connection with the operation of these

engines and cars, but also the men who
are to provide the ways and means for

meeting future possibilities and require-

ments.

"The question of the use of compound

engines is a very important one, and in

so far as improvements have been made,

it is proper, I think, to give due credit

to the general foremen.

"Among the many questions coming

up for attention, there is the question of

superheating, which is now very promi-

nent before the railway engineering

world. This is one of the live questions

which you, gentlemen, can, by exchange

of views, give to each other information

to carry home and use in connection with

your official duties on your road that you

could not secure in months, or possibly a

lifetime if you were not here at this meet-

ing.

"It is true that this gathering here this

morning is not as large as we sometimes

see, but when I look back and observe

the growth of other associations, it is

hard to predict what the outcome of this

association might be. The Master

Mechanics of .America were organized

in Garrett's Hall, Cleveland, Sept. 30th,

1868. There were forty-one members

present at the time of their original meet-

ing. Now the membership is numbered

at about 800. There were at that time

42,000 miles of railroad. The Master

Car Builders' Association was organized

by a little handful of men at Springfield,

Mass., in 1867, at which time there were

30.000 miles of road, 268 locomotives, 16,-

000 freight cars and 220 passenger cars,

while to-day there are about 220.000

miles of main line of track and over

300,000 miles of double track and im-

portant sidings. The estimated valua-

tion is placed at $16,000,000,000. There

are now approximately 50,000 locomo-

tives, 40,000 passenger cars. The roads

employ over 1,500.000 men, furnishing

support for approximately 9.000.000 souls,

with a payroll of over $38,000,000 a year.

This has grown from 23 miles of road

in 1830 to 10,000 miles in 1850, 74,001

miles in 1875 and 200,000 miles in 1900.

There are over 5,000 general officials, of

subordinates or middle officers the same

number, making a total of about 11,000

officers. There are 50.000 clerks, about

112,000 enginemen and 150,000 trainmen;

about 48.000 machinists, 56,000 carpenters,

176,000 other shopmen, and of miscel-

laneous employees and laborers, 175.000,

making a total of 783.000 employees, with

whom you come in contact, either direct-

ly or indirectly, the majority of the num-

ber of whom are subordinate to you, gen-

tlemen. It is, therefore, very plain to

see what influence you exert in other

directions than from a strictly engineer-

ing or technical standpoint.

"A few years ago, organizations similar

to yours were started under less auspicious

circumstances than yours. I refer to the

Traveling Engineers Association. Their

first meeting was held in Chicago on the

i2th of November, 1892. The next meet-

ing was held in the office of Locomotive

Engineering, 256 Broadway, New York,

January 9th, 1893, at which time there

were eighteen members present, with

some represented by letter. This asso-

ciation received the unstinted support of

Mr. Angus Sinclair and Mr. John A.

Hill, editors and publishers of Locomo-

tive Engineering, a paper interested in

such questions as you have been working

on during your entire official career. To
the columns of this paper and the efforts

of the editors is doubtless due a great deal

of the success of this organization. It

is to-day an organization of about six

hundred members, and is a recognized

authority on matters in connection with

the operation of locomotives. A com-

parison between the two associations, with

the possibility of the growth of yours,

is of the most encouraging nature.

"In regard to the mechanical questions

other than these mentioned. There are

at present a number of very important

ones that are being studied by the rail-

way officials and mechanics. One is the

question of high steam pressure in loco-

motive boilers with which you are all

doubtless very familiar, .'\nother is the

compounding of locomotives, the differ-

ent classes of compounds, the question

of operation or installation of electric

equipment as a substitute for steam, to-

gether with the use of motor cars for

suburban service, in so far as your offi-

cial duties have brought you in connec-

tion with them. These subjects are very

important ones for you to consider. As

I previously said, and will again say in

conclusion, the information you gather

at these annual meetings by telling your

experience in connection with these dif-

ferent subjects will be of very great value

to yourselves, your superior officers and

the railway engineering world."

PRESIDENT S .\DDRESS.

Mr. C. A. Swan, the retiring president

of the association, delivered his address.

He said : "Ladies, Gentlemen and Mem-
bers of the International General Fore-

men's .'\ssociation. It gives me great

pleasure to welcome you to this, our

third annual convention.

"The past year has given us much to

be thankful for, and has yielded a good

crop of results. The membership has

been largely increased through the in-

terest of members of the association,

some speaking of it in a quiet way to

others and thus gaining their interest,

and by a great deal of correspondence

on the part of the officers. A decided

general interest has been awakened

among the officials of the various rail-

roads, whose foremen have been with us

for the past two years, and have proved

by the betterment of shop conditions that

after all there is something more to it

than mere talk and another place to go

on company's time. The foremen have

the privilege of bringing up puzzling

questions for general discussion, thus

bringing out a good many sides and

thoughts on the subject. I have before

me, and on file, numbers of letters from

officials requesting the date of the con-

vention so that they can arrange to let

tlieir foremen be with us; other letters

asking if we will allow them to come, and

still others saying they will be glad to

know all we can let them know of what

we are accomplishing. I think you will

be surprised when you listen to the re-

port of the secretary and treasurer, which

will be read later on during the proceed-

ings, at the progress made and en-

thusiasm shown. This year's topics show

an increasing desire for help along diffi-

cult lines, and an awakening to the fact

that general discuss on of troubling ques-

tions will help smooth out the rough

places and give us a clear view of the

point at issue.

"I have traveled during the last year

on a number of railroads throughout the

United States and Canada. I have not

been to Mexico, but am going later on.

It has been my aim at every point at

which I stopped to visit the foremen

after I was through with my business,

and as a general thing my business was

not of long duration. My business brings

me in touch with the presidents of the

railroads, and I am handed down the line

until I finally wind up with the round-

house foreman, where my trouble ends. I

have talked about the association to each

man that I met, and it seems that the mean-

ing of our association is misconstrued by

a great many of our men—'The Interna-

tional Railway General Foremen's Asso-

ciation.' In talking to the different fore-

men they will ask me '.^m I eligible to

join?' I say, 'Certainly you are.' I

talked this matter over with Mr. Cook

after I returned from a ten weeks' trip

in the East, and I requested him to make

a public announcement through the

papers what the object of our association

is. It was my intention, in getting out

these invitations, to lave the object of

the association printed on it, but in sub-

mitting it to expert printers they advised

me it would spoil the effect of it.

"Now, I would request that each and

every one of you try to clear up the mat-

ter as to who are eligible for members.

True, there are a lot of publications re-
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garding this matlcr, but some of the men
never see them. The topics for dis-

cussion, gentlemen, are watched with a

great deal of interest by superintendents

of machinery. Several of them have

written to me and have asked to have

mailed to them a copy of the topics we
have up for discussion, which I have

done. We have two topics in which there

is a great deal of int rest taken—one is

'The Individual Effort System' and the

other is 'Piece Work.'

"I do not think that there was a man
in the western country that opposed piece

work any stronger than I did. In fact,

when Mr. Barton wrote to me and told

me lliat he was going to put that in as

one of tlie topics for discussion, I told

him he could not do so. I think we
traded about eight letters, and I finally

told him that if he put that topic in, he

did so over my head, which he did. A
short time after that I went through the

country and, as a great many of us go to

church and are converted, I was finally

converted.

"Piece work, properly carried out, was

found to be just and right to every man
who handled it, and there is no pl.ice

in the United States where this work
is handled so successfully as it is on the

Erie Railroad by Mr. Cozad, and there is

no man held in higher esteem than Mr.

Cozad is. I know this because I went

through the shops, and in talking to the

men, and the men did not know that 1

knew Mr. Cozad, I found that there was

the best of feeling existing between him

and the men. Piece work is worked suc-

cessfully on the Erie, and they can tell

you, even to the smallest detail, what the

expense is to perform that operation.

"Mr. Cozad is chairman of the com-

mittee in whose charge the topic 'Piece

Work' was assigned. He was very much
discouraged at first, and did not think

he could get out a paper. I wrote him

several letters, and am pleased to say we
have a very valuable paper on this sub-

ject, beautifully written. Before closing

I want to thank you for the suppprt re-

ceived from the members, and the cour-

tesies and help from the officials and all

for the general interest shown in the bet-

terment of the service."

Most Awfully Quite Better.

"I'd like to know," demanded the

irate passenger, "why you don't give

better service on this line? Here I am
forty minutes late this morning!"

"We are giving better service," re-

torted the station-master. "Last month
this train was always forty-five min-

utes late."

"Now, look here," said the I. P., "all

the cars are full ; it is disgusting the way
this railway is run. Please tell the com-

pany from me that if this continues I

will withdrawn my patronage from them

and buv an automobile."

Problems in Railway Signaling.

Not long ago the New England Rail-

road Club had the pleasure of listening to

a paper on some of the new and a few

of the old problems in railway signaling.

The paper was read by Mr. W. H. Elli-

ott of the engineering department of the

New York Central. In speaking of the

fact that the number of accidents which

have recently occurred has focused pub-

lic attention on railroad signaling sys-

tems, he said that there are few who
would deny that a block system, however

weak, would not be of some advantage

in reducing the number of accidents.

Will the Interstate Commerce Com-
mission, in prescribing rules and reg-

ulations, take cognizance of the many
unsolved problems in signaling and say

single lines many and fast trains af.- run.

There arc many block systems, more or

less complete, which may be used for

single or double track roads. On many
points signal engineers do not agree, and

definite action has not been taken by the

Signal Association. Some of these ques-

tions may be here summarized.

Shall a distinctive color be used for

the clear night signal indication or shall

the white light be continued in use? The
Signal Association has recommended that

a distinctive color be so used and several

large roads now use green for the night

signal "clear" indication, and yellow for

the caution night signal indication.

Are continuous track circuits neces-

sary for a sure-working block system?

Judging from the apparently successful

U1\"EK .\.\U KAIL .^ND A WELL MADE ROAD ON THE PENNS VL\'A.\ I A.

what should be considered good and

what bad practice?

The Board of Trade in England has

prescribed an elaborate set of rules and

regulations regarding signaling which

roads in that country are compelled to

live up to, and new roads may not begin

operation until the prescribed signal sys-

tem has been installed and is in working

order. The staff system is required on

single-track roads. While this affords

almost complete protection against head-

on collisions, such delay is caused in

running fast non-stop trains that few can

be run under this system. Double track

lines are, therefore, more often the rule

than the exception.

In this country only a small part of the

total mileage is double track, and on

working of thousands of miles of roads

which are not equipped with track circuit

it would appear that a track circuit is

not a necessary safeguard. Yet the rec-

ord on roads protected by the manually

operated block signals show many acci-

dents have occurred which would have

been prevented if the working of the sig-

nals had been controlled by a track circuit.

With the telegraph block system acci-

dents have happened which in many
cases would have been prevented if a

track circuit had been used to control

the working of the manually operated

signal.

With the wide heads of heavy rails

now in use is it not advisable to take off

the detector bars and depend on electric

locks controlled bv track circuit to hold
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the interlocking levers and prevent a

switch being thrown under a train? This

is a new problem and has arisen by reason

of the fact that with 90 and 100 lb. rails

the tread of the wheels does not often

project over the outside of the rail suf-

ficiently to catch the detector bar. The
size of the rails will not be made smaller

and it is necessary that some more efficient

means than the detector bar be provided.

The track circuit, controlling an electric

lock on the switch, seems to provide the

required protection and to be surer than

the detector bar.

Do automatic signals give sufficient

protection to require their installation as

necessary for the safe movement of

trains on a single track road? In the

United States the telegraph block sys-

tem is the one most generally employed

on single track lines. Where greater

protection is required the automatic sys-

tem is usually put in. When installed with

signals for opposing movements ; stag-

gered, and placed on each side of the

main line switches, the automatic system

proach lock, by which the route through

ail interlocking plant is locked when the

signal is cleared, and cannot be changed

until the train has passed the signal, is

most generally shown in the investiga-

tions that are made into the causes of

derailments or accidents resulting from

the home signal being improperly run

by. The possibility of the route being

changed, cither through carelessness,

poor judgment or undue excitement on

the part of the signalmen, will always

exist unless a lock is used to prevent a

change being made. As generally applied,

the lock takes effect when the home sig-

nal is cleared, provided an approaching

train is within a certain distance of the

distant signal. If a train is not ap-

proaching, the signal may be cleared and

returned to the stop position at will, as

it is the presence of the train that drops

the lock and holds the route. The lock

becomes •effective only when the lever

has been reversed, and while the lever

may he returned to the normal position

nt anv time, the btch is held hv the lock

IN THE D.WS OF LONG AGO—NEW YORK "L" ENGINES AS THEY C.\ME FROM THE
PITTSBURGH LOCOMOTIVE WORKS.

gives a large degree of protection. "In

no instance, in my experience," said Mr.

Elliott, "have distant signals for each

home signal been provided with this sys-

tem, but to do without distant signals is

to dispense with an important part of the

signal system."

Where automatic block signals are

used, is it necessary for a man to go

back and flag following trains? Where
the blocks are long and trains infrequent,

the necessity for flagging is more ap-

parent, and men can be more fully de-

pended upon to obey the rule. If there

are places where the flagging rule can-

not be strictly observed, is it not time to

recognize this condition and so change the

rule that it will not be held over the

flagman's head to convict him when there

is an accident, and to be overlooked as

long as trains are running satisfactorily?

Is the use of approach locking war-

ranted, with its complications, delays to

trafiic and increased cost of installation

and maintenance? The need of an ap-

and the route cannot be changed until

the head end of the train has passed the

home signal and arrived at the point

where the route should be released.

What interlocking signal protection

should be provided for a drawbridge to

insure that all parts are in proper posi-

tion, and is it safe for trains to pass over

the bridge without stopping? It has

usually been considered that sufficient pro-

tection was provided when the bridge it-

self was locked in place before allowing

the signal to be cleared, but the several de-

railments that have occurred have shown

that it is as necessary to lock the lift rails

in place as it is the points of a facing

switch. Safe working can be secured

only by providing complete interlocking

protection and the elimination of the hu-

man element as far as possible. Com-
plete interlocking protection requires

that the bridge must be in place and the

lift rails locked in position before the

signals can be cleared. Also, that the

signals must be automatically controlled

in addition to the normal control pro-

vided by the lever of the interlocking

machine.

Has the automatic stop been so per-

fected that it may be considered suffi-

ciently reliable to warrant its use, and if

used would the number of accidents have

been materially reduced? It is probable

that as many patents have been issued

for automatic stop devices as for any

other apparatus in use on a railroad.

While the stop is successfully used on

elevated and protected subway roads, it

has not been sufficiently developed to

warrant its application to a steam sur-

face railroad.

Is it advisable to use an overlap and

insure a clear section of track ahead of a

home signal, equal in length to the brak-

ing distance, in which an engineman may
be given a chance to stop after passing

a home signal and before coming into

collision with a train that may be on

the track ahead? Without an overlap

an engineman must act on the indica-

tion of the distant signal to insure

against colliding with another train.

With an overlap, it is possible for the

engineman to stop his train before hit- •

ting another train, although the brakes

were applied only when the train passed

the home signal. The engineman is

therefore given two chances in which to

bring the train safely to a stop.

Of what length should the blocks be

made when a road is signaled for a maxi-

mum traffic? This is an important ques-

tion, in view of the necessity of operat-

ing trains safely in the crowded termi-

nals of our large cities. A train may be

safely run at a given speed, other condi-

tions permitting, when the engineman is

given warning at a point far enough

away to enable him to bring the train to

a halt before passing the stopping point.

The distant signal is the warning point

and the home signal the stopping point.

Unless there are to be two distant sig-

nals for each home signal, a practice that

is not to be recommended, the space be-

tween the distant signal and the home
signal is therefore the shortest length of

block that may safely be used. The
space to be provided between the distant

and the home signal is a matter of

the speed of the train, the braking power

and the grade of the track; and when

the signals are arranged to suit the con-

ditions existing at a given point, the

blocks will be as short as it is safe to

make them, and the maximum traffic will

be provided for.

In arranging signals to indicate the

speeds that may be safely run, are the

principles of route signaling, as under-

stood at the present time, to be ignored?

Speed signaling, as recommended by a

committee of the Signal Association,

calls for three arms to be provided on all

interlocking home signal poles, of which

the upper arm will govern for train
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movements to be made on an unlimited

speed route, the second arm to the lim-

ited speed route and tlie tliird and low-

est arm to the diverging, slow-speed and

all oilier routes.

Shaw Cranes for Panama.

Our illustration shows one of a lot of

eight cranes now under construction by

the Shaw Electric Crane Co., of Muske-

gon, Mich., for the Panama Railroad Co.

They are for use in handling miscel-

laneous freight at the Laboca wharf,

which is the Pacific terminus of the rail-

road. The cranes were designed to meet

the peculiar conditions existing at the

wharf, among which may be mentioned a

tidal variation of about 20 ft.

The boom, which is 80 ft. in length,

is shown in its working position in Fig.

I. It is standing at an angle a little over

30 degs. from horizontal. It is neces-

sary that the outer end should stand at

a sufficient height to enable the crane to

carry loads over the decks of the largest

vessels at high tide, while the other end

must be low enough to project inside of

the warehouse door. The boom may be

raised to the position shown in Fig. 2.

carrying the outer end clear of all parts

of vessels and withdrawing the inner end

from the warehouse. When in this posi-

tion, vessels may be docked and the

cranes placed opposite the various hatch-

ways in proper position for loading or

discharging cargoes.

The main frame or tower is of steel

and stands 62 ft. above the track. There

is a clear opening through it 10 ft. wide,

in which the boom is suspended and

through which the loads are carried. The
base is so constructed that the crane

can travel over freight piled to a height

of 6 ft. between the tracks. Goods may
be trucked directly from under the crane

to the warehouse. The space between

the front of warehouse and edge of wharf

was sufficient for a track of only 11 ft-

gauge. This, together with the necessary

height and reach, made the question of

stability a serious one. Although the

weight of frame and machinery has been

so disposed that the crane is stable witli

a load 25 per cent above its normal

capacity in the extreme position, clamps

have been provided which are always in

engagement with the rear rail, to pre-

vent the crane from tipping if a load

should become fouled on a hatchway or

other part of the vessel.

The crane is mounted on six wheels,

four under the front and two under
the rear. Anticipating the pcssibiHty of

uneven settling of the wooden wharf, the

wheels are carried in equalizers, so ar-

ranged as to compensate for any probable

irregularities of track without straining

the structure. The machinery for the

various movements is placed in the base

of the tower, adding to the stability of

the crane, and giving easy access for in-

spection. For convenience in shipping

and erecting, each set of machinery was

mounted upon a separate frame, which

was easily handled and put in place.

The crane has a regular working ca-

pacity of four tons and a reach of 40 ft.

from the center line between rails to

the extreme outer position of load. The
total height of hoist is 70 ft. and the

speed, hoisting with full load, is 150 ft.

per minute. The load can also be racked

out and up at a speed of 150 ft. per min-

ute. The other two movements, travel

and boom hoist, are relatively slow, being

required only in setting the crane in posi-

tion for service.

The hoist is operated by a 65 H. P.

Anti-Collision Ideas.

There is one thing which has always

appealed to the inventor, and that,

strangely enough, is the form of rail-

road accident which results when two
trains come together on the same
track. In early days some person pro-

posed having a balloon-shaped bag car-

ried on the buffer beam of a locomo-
tive, with the probable intention of

breaking the force of impact if two
engines came together. Other varia-

tions of the same idea have been put

forward from time to time. Cotton
bales in front of an engine were
thought by some people to be a great

help, and we remember a patent not

long ago in this country where a col-

FIG. WORKING POSITION OF TR.WELING CRAXE.

motor, the rack motion by a 40 H. P.,

and the travel and boom hoist by two 24

H. P. and S H. P. motors respectively.

Automatic switches are provided to pre-

vent overtravel in hoisting and racking

out, also an overload switch for the hoist

machinery. All the crane movements are

under the control of one operator, whose
cab is so placed as to give him the best

view of his w-ork. The crane weighs

nearly 50 tons, and with the boom in the

raised position, as shown in Fig 2, which
's illustrated on the next page. The
whole crane is a unique piece of mechan-
ism and it stands 90 ft. above the wharf.

The motors and controllers, as well as all

the structural work and machinery are

the product of the Shaw Electric Co.'.-.

plant at Muskegon.

lapsible frame carried on a truck was
pushed along by a locomotive as if

looking for a collision.

It has also been proposed that a

coach in the middle of a train should

be made of such material as would
readily break up when an accident hap-

pened, and so relieve the strain on the

other cars. A further curious idea in

connection with the easily destroyed

car was that it should carry a surgeon

and medical supplies and appliances.

As this car was intended to be the

first one put out of business if any-

thing happened, the necessity of carry-

ing this remedial equipment for the

rest of the train is not quite apparent.

The easily breakable car in a train

has, however, been put into practice.
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but the surgeon and the medical sup-

plies are not carried. It can be seen

when one gets a sight of an old 40,-

000 lb. capacity box car in a train of

modern, high-side steel, 100,000 lb.

capacity gondolas loaded to the full

with coal or ore.

Another anti-collision device w^as

that a locomotive should be coupled

to a train by a steel cable about a mile

FIG. 2. BOOM PULLED UP AND IX.

long and thus, in the event of acci-

dent, only the engines and their crews

would be in immediate danger. This

was a beautiful idea, because no long

rock cuts would be permitted on

curves, as the rough sides would be

liable to chafe or cut the cable, and

the absence of these cuts or tunnels

would add to the passenger's enjoy-

ment of the scenery which w^ould con-

sequently be spread out before him.

The Value of Literature.

Sallust, the Roman historian, had an

abiding reverence for literature. To
him life without books was not worth

living. "Vita sine litteris mors est,"—
"Life without literature is death."

—

was one of the axioms that he taught

the Roman youth. That there are

thousands who live and move and have

their undeveloped being without books

is true, but their existence cannot be

called life in the full sense. Without

literature the mind is stunted and

shrivelled and choked by the weeds of

ignorance. In our day books are an

essential adjunct to the proper train-

ing of youth in any kind of occupa-

tion, and in none more so than in the

vast and ever widening field of the

manipulation of the mechanical appli-

ances used on railways. Railwaj' men

who do not constantly keep abreast of

the full tide of the records of inven-

tion and application of new means and

methods arc not to be classed with the

men who are constantly in touch with

the literature of the time. R.-\il\v.\y and

Locomotive Engineering is in the fore-

front of the railroad literature of our

time and is a library in itself. Our

readers are also constantly advised of

the books that are worthy of their at-

tention. .A.mong the aids which we can

recommend to our readers are the follow-

ing books

:

"Machine Shop Arithmetic," Colvin

and Cheney. This is a book that no

person engaged in mechanical occupa-

tions can afford to do without. En-

.-'bles any workman to figure out all the

sliop and machine problems which are

so puzzling for want of a little knowl-

edge. We sell it for 50 cents.

"Firing Locomotives," Sinclair.

Treats in an easy way the principles

of combustion. While treating on the

chemistry of heat and combustion, it

is easily understood by every intelli-

gent fireman. The price is 50 cents.

"Skeevers' Object Lessons," Hill. A
collection of the famous object lesson

stories which appeared in this paper

several years ago. They are interest-

ing, laughable, and, best of all, they

ore of practical value to-day. $1.

"Standard Train Rules." This is the

code of train rules prepared by the

American Railway Association for the

operating of all trains on single or

double track. Used by nearly all rail-

roads. Study of this book would pre-

vent many collisions. Price, 50 cents.

"Mechanical Engineers' Pocket-

book," Kent. This book contains 1,100

pages, 6x3j4 ins., of closely printed

minion type, containing mechanical en-

gineering matter. It ought to be in the

bookcase of every engineer who takes

an interest in engineering questions.

We use it constantly as a reference for

questions sent to us to be answered.

Full of tables and illustrations. Mo-

rocco leather, $5.00.

"Locomotive, Simple, Compound and

Electric," Regan. An excellent book

for people interested in any kind of

locomotive. It will be found particu-

l.irly useful to men handling or repair-

ing compound locomotives. It is the

real locomotive up to date. $2.50.

"Simple Lessons in Drawing for the

Shop," by O. H. Reynolds. This book

was prepared for people trying to ac-

quire the art of mechanical drawing

without a teacher. The book takes

the place of a teacher, and has helped

many young men to move from the

shop to the drawing office. 50 cents.

"Locomotive Running Repairs," by

L. C. Hitchcock. This book contains

directions given to machinists by the

foreman of a railroad repair shop. It

tells how to set valves, set up shoes-

and wedges, fit guides, care for piston

packing, and, in fact, perform all kinds

of work that need a thoughtful head

and skilful hands. 50 cents.

"Care and Management of Locomo-

tive Boilers," Raps. This is a book

that ought to be in the hands of every

person who is in any way interested in.

keeping boilers in safe working order.

Written by a foreman boilermaker.

.\lso contains several chapters on oil-

burning locomotives. 50 cents.

"Locomotive Link Motion," Halsey.

.\ny person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and

valve motion in plain language. Price,

$-.00.

On the morning of May 0th, fire

broke out in the plant of the Falls

Hollow Staybolt Co., Cuyahoga Falls,

Ohio, while the mill was in operation,

the night staff just working the last

heat of the night shift. Considerable

damage was done to a portion of the

roof of the main building, which, how-

ever, did not interfere with the opera-

tion of the mill for more than twenty-

four hours. This fire was of little

consequence, and the filling of orders

was not delayed. This company want

their customers to understand that

there will be but little delay if any in

filling new orders.

The Smooth-On Company of Jersey

City have recently issued the second

edition of their No. 5 Instruction

Book. This book tells a few of the

many ways in which the different

Smooth-On specialties have been used

IX THE "PLE.^S.\NT.L.^ND OF FR.\XCE."

and the results obtained. It is a very

interesting book and valuable to all

manufacturing concerns, especially to.

users of steam. The book will be sent

free to any one sending his name and

business address direct to the com-

pany.

The Board of Directors of the William

C. Baker Heating & Supply Company

have declared a semi-annual dividend of

one and one-half (i^) per cent., upon

the capital stock of the company, payable

at the office of the company, 143 Liberty

street, New York, on and after May 27th,

1907, to stockholders of record at the

close of business on that day.
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Shop Betterment.

As tin- coniiiiittco appointed to lianiUc

this topic did not report at tlie recent

meeting of the General Foremen's Asso-

ciation, an emergency committee drew up

the following report, which will be read

with interest.

Under the first sni)-head. "How Can

Output of Shop Be Increased by Recon-

struction of Old Machine Tools," there is

this that may be said : The machine

builders as yet have not produced a tool

sutTiciently heavy to give the maximum
output of heavy self hardening steels. By

this we do not mean that there arc not

isolated cases where such tools have been

produced, but generally speaking the

manufacturer has not keiit up with the

The field is broad enough to merit close

consideration, as in our judgment there

is a tendency to rush into the purcliasc

of the modern machine tools and equip-

ment without considering the matter

from a financial viewpoint; without first

figuring and thus being in a position to

know whether the new machine will pay

interest on tin- money invested, and

whether the difference in price is war-

ranted or otherwise.

Under the second sub-head
—

"Mainte-

nance and Proper Distribution i)i Small

Tools"—among other things there is this

may be said : Uidess the plant is ab-

normally large, we sec no reason why
small tools other than the rough tools,

which are tlic natural equipment of the

nyrn for n.oncy. There is certainly no
economy in permitting a machinist to

take an air tool from the tool room or

other place of storage, connect it up and

get it in shape to use, only to find at the

last moment that the anticipated result

is not to be obtained with that particular

machine. It would, in our judgment, be

much better practice to have a particular

place to which these tools be returned at

stated intervals for inspection, lubrication

and repair. We do not think that an air

tool should be kept in service longer than

seven days without this inspection, be-

lieving that in this case, as well as in

nearly all others, "a stitch in time saves

the proverbial nine." We realize that

pneumatic tools have now become the

TRA( K TANKS ON THE N. Y. & L. B,

Copyright, 18^4,

steel manipulator. The machine tool,

constructed a dozen or less years since,

with some necessary changes—increased

belt widths and lap on cones, slightly en-

larged bearings and heavier tool rests

—

will produce nearly as satisfactory results

as some of our modern machines; pos-

sibly there are some machines that could

be specialized to such an extent that they

would handle work for which they were

not originally designed, equally as w-ell

if not better than a tool made for that

particular class of work. If upon in-

vestigation we find this to be true, then

the purchase of a new tool is a waste.

NEAR LONG BRANCH, N. J. ENGINE SCOOriNG UP WATER.
By F. II". B!au:eU, .V. Y.

mechanic, should not be kept in a tool

room, repaired therein and checked there-

from. A tool which is not always in

usable condition is worthless and is a

very expensive thing. Therefore, the

tool room should be so systematized

that the tool checker will have no tool in

his racks from which maximum and

economical service cannot be obtained.

Under the third sub-head
—"The Care

of Air Tools"—there is this one particular

point to make : Air tools represent quite

a large investment. If an air tool is not

in shape to produce maximum results

there is a great loss of labor—the syno-

most important portable tools in the mod-

ern shop. We should also realize that it

is necessary, in view of the changes in

personnel which continually occur in the

working force, the necessity for educat-

ing each man in the care of these tools

in order that money be saved to the cor-

poration which we represent, and that

the efficiency of the shop under our man-
agement be not impaired.

Fourth sub-head
—

"Special Devices,

Jigs, Templates and Use of Same."

Wherever possible and wherever there is

necessity for the duplication of any num-
ber of parts, we believe it is economy to
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have jigs and templates of proper design

kept in some central and easily accessible

place for use in connection therewith.

Certainly a jig or template of proper de-

sign will produce better results than cah-

pcrs or scales, and there will be less lia-

bility of error—in fact, practically none-

due to mismeasurements or misapprehen-

sion of sketches or drawings. We, there-

fore, commend the use of jigs, templates

and other devices which tend to sim-

plicity in manufacture.

"The necessity of having one main tool-

making plant for large railway systems

and for distribution of tools to outlying

points." The truth of the above has been

demonstrated, and it is in process of

demonstration on many railway systems

at the present time. We believe that

there is no question of the economy in

the manufacture of tools at a central

point where all necessary equipment may

be located, and a system of standardiza-

tion, elaborated and proper tempering

facilities installed. Certainly it is cheaper

to manufacture an article in quantities

than in units ; certainly better results

should be obtained from a quantity of

articles manufactured by one, two or

more men under one supervisor, than

could be possible if manufactured in a

dozen different places under an equal

number of supervising heads. Therefore,

we contend that it is proper, economical

and better practice to standardize, manu-

facture and distribute all shop tools for

railway systems at one central point.

To continue with the paper undei head-

ings not mentioned in the published topic

"sub-divisions," we find that in general

there is a lack of proper and conveniently

located toilet facilities for employes.

Without going into further detail we
would recommend the consideration of

this very important detail in shop econ-

omy to railway managements everywhere.

In conclusion your emergency committee

desires to say that in its judgment there

is nothing that tends to produce better re-

sults, create a better feeling or a more

cheerful disposition among men than a

clean, well ventilated and well lighted

place to work in. These matters are of

the first importance and should receive

prime consideration in the construction of

new or the reconstruction of old plants.

is claimed that they will remain closed

as long as the boiler pressure is lower

than that of the header. When the

boiler pressure equals that of the

header they thus automatically cut off

a boiler in case of accident, such as tlic

bursting or collapsing of a tube and

also act as a safety stop to prevent

steam from being turned into a cold

boiler, which means a safeguard for

men, when working inside.

Referring to the sectional illustra-

tion the dash-pot arrangement for

cushioning these valves may be seen.

This is intended to avoid chattering,

hammering or sticking of the valves.

The inside bronze dash-pot is firmly

attached to the valve spindle, while the

outside bronze dash-pot is loose on

the spindle, free to move in the body,

like a Corliss dash-pot occupying the

Cushioned Non-Return Valve.

These valves can be used as a part

of the general piping system of power

stations regardless of size plant or

pressures, and as they are made in the

Angle or Straightway pattern, they

can be used in vertical or horizontal

piping. They are adapted to high

steam pressures and are made so as

not to chatter, hammer or stick.

These valves, when placed between

the boiler and header, are designed to

equalize the pressure between the dif-

ferent units of a battery of boilers. It

SECTION OF ND.X-RKI I K.S \ .\LVE.

full area of the body with perfect

alignment of the valve with the seat.

When the steam pressure raises the

valve, there exists space between the

inner and outer dash-pots. The outer

dash-pot being loose on the spindle

allows steam to pass between the

dash-pots, also permits the circulation

of steam around the outside dash-pot

through the several vertical grooves

cut in the upper portion of the body,

and condensation is eliminated by this

means.

These valves are made of cast iron,

semi-steel or steel, fitted with brass,

bronze or nickel bronze in accordance

with specifications. The Golden-Ander-

son Valve Specialty Company of Pitts-

burgh, Pa., will be happy to forward de-

scriptive circulars concerning these valves.

Copy 69-( FREE
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Italian Compound 4-6-0 Express.

'I'liis engine was shown at tlie Milan

l^xhibition last year and represents a

numerous class now in service on the

Italian State railways. They work the

principal express trains between Milan-

Rome, Venice-Turin, etc.

As will be seen, the cab and firebox of

this engine arc placed over the leading

bogie, and the sniokcbox behind. It has

by this means been possible to get a

width of grate of 59 ins. and an area of

32.59 sq. feet, as the coupled wheels are

not in the way. The grate is, however,

comparatively short, being only 6 ft. 7J/2

ins. long. The four cylinder system of

compounding is adopted, and the cylin-

ders are placed side by side, driving the

centre coupled a.xle.

The chief dimensions are as follows;

Diameter of H. P. cylinders, 14% ins.

l^iameter of L. P. cylinders, 23ji ins.

Stroke of pistons, zs'/i ins.

Diameter of driving wlieels, 6 ft. 3J^ ins.

and compressor, being placed upon one
car, either a standard flat or of special de-

sign having storage tanks, etc., under the

floor. Such a car is fitted with standard

trucks, and can be used at any point on

the road, and is very handy for operating

a sand blast, running pneumatic hammers
on bridge work, operating painting ma-

chines, or for pneumatic cassion work.

They also build an equipment similar to

this flat car equipment, but it is all

mounted on one independent base, which

base can be set on and taken oflf an ordi-

nary flat car, thus making a semi-port-

able outfit.

There are several advantages in con-

nection with the gasoline air compressor,

as a great deal of the work on railways

has to be done in cities and about sta-

tions where a steam compressor would

be more or less objectionable; the water

question is sometimes a serious one, and

the gasoline engine is ready to operate at

IT.\LI.AN COMPOUND 4-6-0 ENGINE. USUALLY RUNS C.\B FIRST.

Diameter of bogie wheels, 3 ft. 7 ins.

Boiler pressure, 213 lbs. per sq. in.

Heating surface, 1,650 sq. ft.

Grate area, 32 sq. ft.

Coal capacity, 4 tons.

Total weight of engine, 69^2 tons.

Total weight of tender, 36?^ tons.

Tender carries 4,400 gallons.

Gasoline Engines in Railway Work.

The gasoline engine is gradually taking

its place as standard equipment on many

of the large and prominent railway sys-

tems in the country. We are informed

by the New York office of the Otto Gas

Engine Cotnpany that they have been

successful in building up a very satis-

factory and substantial business along the

lines of gasoline pumping engines, spe-

cial electric engines for charging storage

batteries on signal service and station

lighting, coaling stations, draw bridges,

turntables, sand blast, compressed air,

etc.

One of the new uses for the gasoline

engine, as developed by this company, is

a pneumatic tool car which consists of

gasoline engine directly geared or con-

nected by silent chain to an air com-

pressor : the engine and compressor, to-

cether with suitable tanks for both engine

any time with comparatively little atten-

tion.

Another specialty made by the Otto

Gas Engine Works is turntable engines.

They build three distinct types of ma-

chines for this purpose—single cylinder

vertical, single cylinder horizontal and

multiple cylinder vertical engines. On
account of the increased weight of loco-

motives and the increased speed required

on turntables, we are informed that while

turntable engines were first put out by

this company from three to four horse-

power, that they are now equipping turn-

tables with from eight to twelve horse-

power.

The Otto Gas Engine \\<>rks, particu-

larly through their Chicago branch house,

have made a specialty of high grade rail-

way equipment, the Chicago office having

been for many years in charge of Mr.

T. W. Snow, one of the best informed

men concerning the equipping of rail-

roads in the West. Mr. T. W. Snow was

elected president of the Otto Gas Engine

Works in September, igo6.

The Otto Gas Engine Works also build

the Otto Patent Fle.xible Spout Standpipe,

together with a full line of tank fixtures,
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water tanks and stand pipes, both th:

intermittent and continuous water soften-

ing systems, and control the Davidson

patents for that system of automatically

measuring water and chemicals in the

proper proportions without any outside

expense. Printed matter, plans and speci-

fications will be furnished describing the

Otto line of goods upon application to

the Otto Gas Engine Works, 136-138

Liberty street. New York City, or 357

Dearborn street, Chicago, 111.

Speed and Safety.

The following is an extract from a

very comprehensive circular issued by

Mr. Daniel Williard, second vice-presi-

dent of the Chicago, Burlington & Quincy

Railway. It is addressed to engineers

handling passenger trains and others con-

nected with that service. Mr. Williard,

who is in charge of operation on that

road, speaks as follows in one part of this

circular.

"While we are an.xious, of course, t3

have all trains run as nearly as possible

on time, still this further thought should

be kept in mind, that the first considera-

tion should at all times be given to the

safety and comfort of passengers. There

is hardly any piece of main track on the

Burlington Line that will not ride

smoothly at some certain rate of speed,

and it may probably also be said that

there is hardly any piece of track on the

Burlington or any other railroad which

would not ride improperly if run over

at too high a rate of speed. Engineers

wlio are constantly running over the same

piece of road soon learn its character-

HOMESTEAD liLOW-OI-F V.\LVE.

istics, and they should regulate the speed

to suit the conditions. The engineer who
can make the required time, and at the

lowest maximum rate of speed, is the man
who excels as a runner, and to accomplish

this it is necessary to get the train quick-

ly in motion after stops, maintain re-

quired speed to reach the next stop at

the proper time, and do all that rests

with him to do to reduce delay at sta-

tions to the lowest possible limit."

Locomotive Blow-Off Valve.

The Homestead locomotive blow-off

valve is used on many of the large

railroads in the country. It is also

largely used in stationary work for

either water, steam or air. The loco-

motive blow-off valve is made on the

same principle as the straightway

^^SU.

EAjAT. MAY 2 6,96>/

SECTION OF BLOW-OFF \'ALVE.

valve. It will be seen that when the

pressure passes through this valve that

the seat is protected from wear. Tlie

valve is so constructed that when it

is closed it is at the same time forced

firmly to its seat. This result is se-

cured by means of the traveling cam
through which the stem passes. The
cam is prevented from turning with the

stem by means of lugs which move
vertically in slots. Supposing the valve

to be open, the cam will be in the lower

part of the chamber in which it is

placed and the plug will be free and
can be easily moved. A quarter of a

turn in the direction for closing it

causes the cam to rise and take a bear-

ing on the upper surface of the cham-
ber, and the only effect of any further

effort to turn the stem in that direc-

tion is to force the plug more firmly

to the seat. A slight motion in the

other direction immediately releases

easily, being arrested at its proper open
position by contact of the fingers of

the cam at the other end of its travel.

There are also balancing ports which
allow the pressure to predominate at

the top of the plug, and this pressure

of steam holds it gently in its seat

while the valve is open. This valve is

made in all sizes up to 6 ins., and is

said by the makers to be capable of

standing all pressures up to S,ooo lbs.

It is also made in 3-way and 4-way pat-

terns by the Homestead Valve Manu-
facturing Company, of Pittsburgh, Pa.,

RUBEROID
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JUST PUBLISHED

The Walschaert
Locomotive Valve Gear

By W. VV. WOOD.

Nearly 20O pages. Fully Illustrated.

PRICE $1.50
The only book

IshiiimI tliiit iBile-

vott'd^'xclufilvely

(otlioWalMcliaert
Vnlvp Gear, ant!

It llllH a demand
w li I h, during
the last few
tnontha, has be-

come very Im-
portant. If yon
.would thoroughly
underfltand tlie

VVal B c b a e r t

Valve Gear you
should Bossess a
copy of thla

book, as the
author tiikes the
plainest form of
a steam engine— a stationary
engine in the

rough, that will only turn Its crank In one
dlreotlon^and from It builds up—with the

reader's help—a motlern locomotive equipped
with the Walachaert Valve Gear, complete.
The points discussed are clearly illus-

trated ; two large folding plates that show
the position of the valves of both inside or

outside admission type, as well as the links

and other parts of th gear when the crank
Is at nine different points in its revolution,

are especially valuable In making the move-
ment clear. These employ sliding cardboard
models which are contained In a pocket in

the cover.
The book is divided into four general

diviiioDS, as follows: I. Analysis of the

gear. II. Designing and erecting the gear.

III. Advantages of this gear. IV. Ques-

tions and answers relating to the Walschaert
Valve Gear, which will be especially valu-

able to firemen and engineers preparing for

an examination for promotion.

Just Issued—1907 Revised and Enlarged
Edition.

UP-TO-DATE

AIR BRAKE CATECHISM
By ROBERT H. BLACKALL.

PRICE $2.00

The Standard Bnok on the Air Brake.

Conlains over 2,000 Queati07ts and
Answers giving a detailed descrip-

tion of all the Old Standard and
Improved Equipment.

Owing to tbe
many changes
and Improve-
ments made In

the Westing-
house Air Brake
It has been
found necessary
to Issue the new,
revised 1907 edi-

tion ot the Air
Brake Cate-
chism, which
contains all the
latest Informa-
t 1 o n necessary
for a railroad

man to pass his

examination on the new as well as the

older style of brake.

The new revised 1907 edition is right up

to date and covers fully and in detail the

fiohedule E. T. Locomotive Brake Equip-

ment, H-6 Brake Valve, SF Brake Valve

(Independent), SF Governor Distributing

Valve, B-4 Feed Valve, B-3 Reducing Valve.

Safety Valve, K Triple Valve (Quick-Ser-

vice) Compound Pump.

^^"Send for a special circular of these

books as well as our Other Railroad Books,

^"Copies of these books sent prepaid on

receipt of price.

liiontc Wjntoil^''"^ '"f °"'' special terms.
Agenii yVdniKD you can make equal to •

month's pay selling our books on the side.

The Norman W. Henley Publishing Co.

t32 Nassau St., New York, U. S. a.

wlio will be pleased to send descriptive

liooklet to anyone vvho is interested

enough to apply to them.

The Cleveland Twist Drill Company,

of Cleveland, Ohio, have issued a set of

five ready reference cards which are

intended to be hung up in a foreman's

office or anywhere else that twist

drill information is required. The

cards are furnished with a brass ring,

so tliat they can be put up on a nail

or hook or taken down most readily.

One of the cards gives a table of cut-

ting speeds. Another gives the proper

ilimensions of the drill shank for dif-

ferent sizes. Another gives the parts

of an inch in decimals for use with

micrometer calipers. Another is a drill

list for taps with "V" threads, also

standard U. S. threads, and for ma-

chine-screw taps. Another sets forth

the U. S. standard system of bolts and

nuts, and the last card has hints on

the use of high-speed drills and sug-

Great Northern Motor Car.

Xcarly all of the liritisli railways arc

running rail motors for service on short

branch lines. The one shown in our il-

lustration has recently been put into ser-

vice on the Edgware Branch of the Great

Northern Railway. The car body is 49

ft. long and has seating accommodation

for S3 passengers. It is carried on a

standard carriage bogie at one end, and

on four coupled wheels of 3 ft. 8 ins. in

diameter under the engine. Other lead-

ing dimensions are, cylinders 10 by 16

ins., diameter of boiler barrel 4 ft. ^ in.,

firebox casing 3 ft. 6 ins. by 4 ft. 'A in.,

178 tubes, heating surface 3S2 sq. ft.,

giate area glA sq. ft., boiler pressure 175

lbs. per sq. in.

Perolin.

Announcement has just been made of

recently completed arrangements by which

the H. W. Johns-Manville Co., of

New York, the well-known asbestos

RAIL MOTOR CAR ON THE GREAT NORTHERN OF ENGL.\ND.

gestions for the regrinding of drills.

These ready reference cards are useful

to anyone who has to use twist drills,

and they can be had by the person who
writes to the Cleveland Twist Drill

Co. This company expects to close

down for the first two weeks in July

for the purpose of stock-taking and

repairs to plant. They hope their

friends -will, as far as possible, antici-

pate this date with their orders, so that

no delay in delivery will occur owing

to the short, temporary closing of the

works. The office will be open all the

time as usual.

The Whiting Foundry Equipment

Company of Harvey, 111. (a suburb

of Chicago), are the manufacturers of

cranes and foundry equipment. They

announce the appointment of a new
Southern representative, Mr. H. W.
Canning, whose headquarters are in

the Brown-Marx BIdg., Birmingham,

Ala.

firm, with branches in all the lead-

ing cities, have acquired the ex-

clusive sales agency for "Perolin"

throughout the United States. Perolin

is a remarkable product that is intended

to solve the important problem of pre-

venting the dust and dirt nuisance in pub-

lic buildings, stores, work shops, factories,

schools and homes. Perolin is said to be

a fireproof floor cleaning compound. In-

stead of laying the dust—it absorbs it. It

is a disinfectant, destroj'ing all disease

germs that are common with dust; leav-

ing the air pure and wholesome, and the

floor clean.

The Johns-Manville Company informs

us that a test was recently made in one

of the Chicago hospitals, to ascertain the

number of living germs floating in the

air, before and after ordinary sweeping,

and after sweeping with Perolin. Before

sweeping the room, it was found that 96

bacteria settled on a plate in four minutes.

Immediately after sweeping, a similar test

showed over 3,000 bacteria. A test was

then made by thoroughly sweeping the
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room with Perolin, and only 45 bacteria

were found on the plate.

Perolin is said to be the original

sweeping compound, having been invented

over fifty years ago by a well-known

German chemist. It has long been a

standard article throughout Germany, and

its success there led to its introduction

into the United States.

Mechanical Engineers' Meeting.

The semi-annual meeting of the Ameri-

can Society of Mechanical Engineers was

held in Indianapolis, Indiana, May 28th

to 31st, and was of interest to mechanical

engineers. A wide range of subjects was

taken up and discussed, among which

were reports of committees on standard

proportions for machine screws; standard

tonnage basis for refrigeration, and pa-

pers on pumping engines, the heating of

storehouses, and kilns for Portland ce-

ment. Special sessions for papers and

discussions of superheated steam, includ-

ing papers on its specific heat, its flow,

furnace and superheat relations, the de-

termination of entropy lines for super-

heated steam, the performance of Cole

superheaters, superheated steam in an in-

jector, the use of superheated steam on

locomotives in America, analysis of lo-

comotive tests, and material for the con-

trol of superheated steam.

Several excursions took place to dif-

ferent plants and points of interest in and

around Indianapolis. One of the profes-

sional sessions devoted to superheated

steam was held at Purdue University,

and an opportunity was thus given to the

guests of going over the university. The

Local Committee at Indianapolis secured

reserved seats for those attending the con-

vention, upon the occasion of President

Roosevelt's speech at Indianapolis on

Decoration Day. On Wednesday after-

noon, May 29th, a visit was made in spe-

cial cars to the Atlas Engine Works, and

the National Motor Vehicle Co. Another

excursion on the same afternoon was ar-

ranged for the D. N. Perry Mfg. Co. and

to the Nordyke & Norman Co.

Spring painting is a seasonable or

tunely heading for the little folder now

issued by the Joseph Dixon Crucible

Company, of Jersey City, N. J. Talk-

ing of timely, did it ever strike you

that the word "tidy" in its original

sense meant seasonable? The word
"tide" meant "time" in olden days;

"eventide" is an example of that former

meaning. Things done in the right

time are likely to be in the right place,

so the change in meaning was quite

natural and logical. What was timely

or seasonable is most likely to be tidy,

and it is not a very great stretch of

the imagination to see that to go into

sjjring painting will make things look

tidy. The Joseph Dixon Company,

like most of us, believes that spring is

the renewal season of nature, and a

new technical book called the "Phi-

losophy of Protective Paint" issued by
them, and sent free on request, tells us

that among the provisions of Nature

is a dark gray ore found at Ticon-

deroga, N. Y., which may be used as

a renewer or rather as a preservative

of wood and metal when used in the

form of paint. This Ticonderoga min-

eral is flake graphite, and when prop-

erly mixed with linseed oil makes
things not only tidy, but makes them
resist deterioration. Write to the

Dixon Company and get the book if

you have any structural work to pro-

tect, or even if you want to know how
to make things look neat at this sea-

son of year. They will consider your
request tidy in the sense that it is

'.imely or seasonable.

From their new works, occupying

the whole of the west side of 13th

street between St. Paul avenue and the

TRANS-CAUCASI.'\N RAILWAY EXPRESS
ENGINE OIL BURNER.

tracks of the Chicago, Milwaukee &
St. Paul Railway, the Bliss Electric

Car Lighting Company of Milwaukee
have shipped to Atlantic City the ex-

hibit to be installed on the Steel Pier

during Convention Week. This ex-

hibit consists of complete 30 volt and
60 volt equipments for electric car

lighting, and will afiford railway men
attending the Convention a practical

demonstration of the workings of the

Bliss System. The equipments are to

be operated on the pier under the con-

ditions that will closely simulate those

encountered in actual service and the

method of installing the axle-driven

generator, the "bucker" regulator, and
the other parts of Bliss System will

be clearly demonstrated. The Bliss

Company's exhibit will occupy spaces

1201 to 1207 inclusive, on the south,

or "sunny side" of the Steel Pier. Mr.
W. L. Bliss, Col. Jno. T. Dickinson
and Mr. F. Urban,' president, vice-

president and general manager of the

Bliss Electric Car Lighting Co., will

be in charge of the exhibit; assisted

by Mr. W. L. Lalor, manager of the

Chicago ofiice; Mr. Robert C. Schaal
and others.

The Cheer of

The ManWho
who wins y, 1^1 |Nw
a good po-

sition and a
high salary

is entitled
to cheer.

He has ac-

complished
something
worth while.

And yet it is

really easy

—

yes it is easv
for YOU to
gain a better
position, in-

creased earn-

ings, and a

successful
life. The ex-

jjcrience of

hundreds of thousands of men
who have followed the I. C. S.

road to success proves this un-

questionably. No matter how
poor vour circumstances are,

the I. C. S. can adapt its six-

million-dollar system of salary-

raising training to your own
individual needs and help }'OU

to secure promotion. You, in

your own home and in your
spare time, can easily do this

and can find out how by simply

marking and mailing the coupon
below. Will you let a postage

stamp prevent your winning a

better position?

International Correspondence Schools
BOX 805, SCRANTON, PA.

Please explain, withcut turther obligatiOD on my
part, how I can (|ualilvf.)r a larj,'i-r salary and advance-
meat to tlie position I.eiort? which is marked X.

General Foreman R. R.
R. R. Shop Foreman
R. R. Trav. Engineer
R. R. Trav. Fireman
Locomotive Engineer
Air-Uratve Instructor
Air-Brake Inspector
Air-Brake Repairman
.Mechanical Engineer
Mechanical Draftsman
Machine Designer
Electrical Engineer

R. R.Co.', Engineer
Civil Engineer
Bridge Engineer
Chemist
Mining Engineer
Architect
Bookkeeper
Stenographer
Ad VCrlter
French ) "Hh
German > FdUon
Spanish ) Thonogri'h

S/. & No

Employed by-

City

^R.R.
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Tate Flexible

Staybolt

Threading and Cutting Machine.

Our illustrations show the Improved

Armstrong Pipe Threading and Cutting

Off Machines. They are made in five

different sizes, and each has a large

range. There is a practical unity of de-

sign running through the series, which

ranges from No. o, taking from J4 ^o

2 in. pipe, and weighing 13s lbs. with

dies, cutting by hand or power, up to

Holds firebox sheets secure-

ly together, and accommo-

dates itself to the unequal

expansion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURe, PA., U. S. A.

Suite 308, Frick BIdg.

D. E. D. STAFFORD. • Oeneral Manager

Write us for Rertrence Book

FIG. I. LARGE SIZE POWER MACHINE.

the 1,250 lb. power machine No. 3, which

cuts and threads pipe from I to 6 ins.,

inclusive. This machine is illustrated in

Fig. I. These machines are also avail-

able for threading bolts, the No. o

machine taking bolts from Yi up to iVz

ins. in diameter, and thus making a com-

bination thread and bolt machine. Pipe

is gripped in a powerful, self-centering

vise, secured by lugs to a post, bench or

any temporary support in case of the

smaller machines, and permanently built

into the stand in the larger sizes. The

vise handle is arranged to be out of the

way of the operator when threading or

cutting, yet always accessible for

changes of adjustment.

Immediately in front of the vise is the

die head, carrying a machine counter-

part c^f the Armstrong adjustable stock

for hand threading, the die being divided

into from two to eight sections, accord-

ing to the size of pipe. In the two-

jawed dies adjustment is made by in-

dividual end screws, but in the larger

sizes the turning of a single screw moves

all the die sections simultaneously like

the jaws of a lathe chuck. The dies used

with these machines are of the Arm-

strong make, with their characteristic ad-

justable features and double taper. They

are furnished right or left, for pipe or

bolts, as may be desired. The die head

has no gear teeth on the part coming in

contact with the shell, while a large bear-

ing insures firmness and little wear. The

driving spindle is carried through the

side, and its end is squared in No. o

machine, and provided with a key in tlie

larger sizes, so that a hand crank or

power pulley can be slipped on or off

at a moment's notice. The No. o, machine

has a geared spindle in addition to the

main driving spindle, so that two speeds

are provided, enabling small pipe to be

threaded very quickly when the handle

is on the main spindle, and giving less

speed and more power for pipe from VA
to 2 ins. by changing the handle to thi

geared spindle.

After the pipe has been threaded a

simple motion of the hand wheel or lever

causes the dies to open. The vise is

loosened, the pipe pushed through until

the desired length comes beyond the cen-

ter point, then a few turns of the work-

ing handle finish the cutting off, the ac-

tion being automatic. All the parts of

these machines are numbered, and are

fitted to be interchangeable with others

of the same number. These machines

will thread and cut off a ^:i-in. pipe in

2'/2 minutes, and a 6-in. pipe in 4 minutes,

with proportionate time for intermediate

sizes. As all the gears and bearings are

enclosed in a dustproof oil chamber,

lubrication is ensured, as well as pro-

tection from dust, dirt and metal chips.

The compactness and simplicity of these

machines, together with their small

weight, have won for them a very large

and increasing market. All sizes up to

No. 00, shown in Fig. 2, which will cut

4-in. pipe, can readily be moved about

FIG. 2. SMALL PIPE M.VCHINE.

for outside work. The Armstrong Mfg.

Co., of Bridgeport, Conn., will be happy

to give any further information on the

subject to anyone who will apply to them

direct.

There has just come to our office a

very neat and useful catalogue issued by

the Pratt & Whitney Company, Hart-

ford, Conn., which has been got out by

their small tool department. It is very

finely illustrated, and contains informa-

tion concerning taps and dies, die stock

sets for bolt and pipe threading, milling

cutters, slitting saws, Renshaw ratchet

drills, latlie tools, twist drills, boiler

punches, reamers, taper pins, etc. This

is Catalogue No. 4, and supersedes all

previous editions. It gives hints on

ordering which are useful to intending

purchasers. The price list is also included
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on many of the pages. It contains 215

pages, and is altogether a handy reference

book concerning the articles with which it

deals. A copy may be had by applying di-

rect to the Pratt & Whitney Company,
either at their main oftice in Hartford, or

at their New York office, which is at iii

Broadway.

Rock Drill Catalogue.

An artistically printed catalogue of the

Chicago Giant Rock Drills and kindred

appliances is being sent to the trade by

the Chicago Pneumatic Tool Company.

The book is printed in colors on high

grade paper and contains ninety-six pages

of matter referring to rock drills. The
text is well written and fully explana-

tory, and is embellished with half-tone

engravings illustrating the Chicago Giant

Rock Drills and views of parts, followed

by several pages devoted to rock drill

steels and an interesting description of

the method of lubrication used in the

Chicago Giant, which is one of the dis-

tinguishing features of the drill. Several

pages are devoted to Franklin Air Com-
pressors, another of the company's prod-

ucts, followed by illustrations and de-

scriptions of the Baby Giant or One Man
Rock Drills, at work. Catalogue No. 22

is the title of the book. Copies will be

forwarded upon request by addressing

the Chicago Pneumatic Tool Company,

Fisher Building, Chicago, or at 95 Liberty

Street, New Y'ork, N. Y.

Rail Breakages.

The Railroad Couiniis.siun of the State

of New York has completed an investi-

gation into the breakage of rails on the

principal railways which come under their

jurisdiction. The breakages occurred

during the months of January, February

and March of this year. There was a

total of 3,014 breakages on the principal

steam lines of the State, and during the

corresponding three months of 1906 there

was a total of 826, and during the cor-

responding three months of 1905 there

was a total of 1,331.

The matter was presented to the Ameri-

can Railway Association, and that body

is looking into the whole question and

proposes to ask the United Steel Cor-

poration to draw up specifications of

chemical composition and manufacture of

rails, and then not to deviate from those

specifications. The commission also de-

sires that the matter be taken up for

discussion and action by the various rail-

way managers. A conference is likely to

be arranged with rail manufacturers with

a view to discovering if the number of

breakages is due to method of manufac-

ture or metal composition.

One part of the commission's report

analyzes the totals as to weight of the

rails, and shows that while the breakage

in 1905 and 1906 was chiefly in the eighty-

pound rails, the largest number in the

quarter just passed was in the hundred-

pound rails. The other table analyzes

the figures as to date when the removed

rails were rolled, showing heaviest break-

age totals in rails rolled since 1899, and

especially in those rolled in 1904, 1905

and 1906.

What is called a phantom view of

the Gould M. C. B. journal box is given

in an excellently printed and illus-

trated folder got out by the Gould
Coupler Co., of New Y'ork. The
phantom style of illustration might
with equal propriety be called a trans-

parent view, and is such as we use in

some of our educational charts. The
one issued by this coupler company
shows the outside of the box and
through it may be seen the journal,

wexige and brass all in place. Another
view, which is reproduced from a regu-

lar photograph, shows the inset journal

box lid, which forms an effective dust

excluder. This box is also fitted with

an improved dust guard, which is com-
posed of a number of layers of heavy

canvas or duck, secured together and

arranged with stiffeners. This material

is used, for when saturated with oil it

does not matt or glaze. This guard

can be put in position from the front

of the box when the journal is in place.

The folder will be mailed to any

address by the Gould Company on

receipt of a request from anyone inter-

ested in this axle-box or its accessories.

Opening of Illinois Traction System.

The first section of the alternating

current system of the Illinois Traction

System was opened between Peoria

and Bloomington, April 21st. On that

date a regular schedule was put into

operation, cars leaving the terminal

stations on the odd hour throughout

the day from 5 A. M. to 11 P. M. Be-

yond the usual delays incident to

warming up new equipment, the single

phase motors and auxiliary apparatus

worked well. This road is one of the

four single phase lines in the Middle

West which have adopted single phase

alternating current apparatus made by
the General Electric Company. On
Sunday, April 28th, special rates be-

tween the various stations were adver-

tised by circulars, the cost of one

round trip from Peoria to Blooming-
ton being fixed at $1.00.

At the annual meeting of the stock-

holders of the Joseph Dixon Crucible

Company, of Jersey City, N. J., the old

board was unanimously re-elected. The
board of directors re-elected the form-

er officers, and Joseph D. Bedle was also

re-elected as counsel.

Homestecicl
Valves

straightway. Three-way and Fonr-way.
and

Homestead
Locking Cocks
Are Famous the World Over

Thej' coat more, but are worth very much
more than other makes. You try them

and see.

Iron Body, Brass Plug:, IH in.

HOMESTEADVALVE MfO. (0.

HOMESTEAD. PA. PITTSBURG, PA.

American Locomotive
Sander Company

I3th & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

Leach, Shbbbubne, Dean, ^AMHPPQ
Houston, "Shi" and Curtis OAHUlwIXO

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation.

1137 THE ROOKERY. CHICAGO.
66 Broadway. New York.
Park BuildinR. I'ittsburp.

31 Norfolk House, London, Eng.
Inspection of Steel Rails, Splice Bars, Railroad

Cars, Wheels^ Axles, etc. Chemical Labora-
tory—Analysis of Ores, Iron, Steel, Oils, Water,
etc. Physical Laboratory—Test of Metals, Drop
and Pulling Test of Couplers, Draw Bars, etc

Efficiency Tests of Boilers, "Enginen
and Locomotives.
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THE TANITE CO.
seeKs tKe support of
Railroaders because:
The man who uses a TANITE wheel

will find it safe. Because pay for a TAN-
ITE wheel secures the greatest productive

capacity. Because TANITE MILLS
EMERY is mined in America and ap-

peals to all who earn wages in America
Because TANITE grinding machines are

practical.

THE TANITE CO. sells Emery, Solid

Emery Wheels, Buffing Lathes, Guide Bar

Grinders, Car Brass Grinders, Bench and
Column Grinders, Surfacing Machines,

Open Side Emery Planers, Saw Cum-
mers, Automatic Planer Knife Grinders,

Diamond Tools, Polishing Paste for Brass

and Nickel, Emery Wheel Cutters and

Dressers.

The Tanite Co. builds special machines

fcr special wants

THE TANITE CO.
STROUDSBURG, PA

THE UNION

SWITCH & SIGNAL

COMPANY
CONSULTING

AND MANUFACTURING

SIGNAL ENGINEERS

Automatic Block Signals—Electric

and Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staff Apparatus

Qeaeral Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK
CHICAGO

ST. LOUIS

143 Liberty Streel

Monadnock Block

- Frisco Building

New Band Resaw.

Our illustration shows a new band re-

saw, embodying features that make it a

good machine of medium- capacity. The

main frame is of improved design, of cast

iron cored throughout. The tension applied

to the saw blade is the manufacturers'

Unifc edge straining device, which the

makers say is a most sensitive and reliable

appliance, giving even and uniform tension

or strain upon the blade at all times, and

acting instantly, thus greatly increasing

the efficiency of the machine, and prevent-

ing the breakage of blades. The wheels

are 42 ins. in diameter, 3 in. face, made

entirely of iron and steel, the lower one

made with solid web, cast hollow, causing

less circulation of dust and giving greater

weight and momentum, and

thus controlling the motion

of the upper wheel. The

upper wheel has a lateral

adjustment which can be

made without stopping the

machine, so as to cause the

saw to run in its proper

path on the wheel.

The feed mechanism con-

sists of four rolls which

open to receive any thick-

ness of material up to 8 ins.,

and up to 24 ins. wide. The

rolls are self-centering, and

fitted with an improved de-

vice for quickly reducing

thick lumber down to picture

backing, panels, etc., as the

inside feed rolls may be in-

stantly moved to or from

the saw by means of a lever

placed conveniently for the

operator, and gauged by a

quadrant spaced in the most

accurate manner, by eighths

of an inch. The rolls may "HP^
be tilted to an angle of 12

degrees. The speed is con-

trolled by an improved
variable friction feed. The improved
anti-friction saw guide is mounted on

a square guide post, so designed that

it cannot get out of alignment, and it

is counterweighted, thus making it easy

to raise and lower.

Further information regarding the tool

will be gladly given by the manufacturers,

J. A. Fay & Egan Co., of Cincinnati, O.

Oliver Lippincott

photographer

20 John Street, New York

Process and Mechanical Prints

Perfect reproduction from Tracings,

Black Lines, White Paper, any size, for

Specifications and Estimates.

given showing the area of firelxD.x

sheets to which these bolts have been

applied. Write to the company in

Pittsburgh if you would like to have a

look at the folders concerning the

'fate Flexible staybolts.

Some Observations on Sound.

liv Gi;oi((;k SiiKRwaju lioiji.iNS.

Everyone knows the appearance of a

bass drum, with its cylindrical wooden

shell, its parchment heads, its zig-zag

lacing cord and its row of leather lugs

for tightening down the heads. When the

drum is struck it gives forth a deep boom.

Sound is only our perception of a par-

ticular kind of air disturbance; but the

question arises, why is that kind of air

The Flannery Bolt Company of

I'ittsburgh, Pa., are the makers of the

Tate Flexible staybolt. Mr. B. E.

Stafford, general manager of the com-

pany, has recently issued a couple of

^ery interesting folders, one regarding

installation, inspection and test, the

other on the general application of

these flexible stays to locomotive boil-

ers. A million of these bolts are said

to be in use on eighty-eight railroads

in the United States. Illustrations are

NEW BAND RESAW.

agitation produced when the drum is

beaten?

At the moment when the drum is

struck the parchment in the center of the

head is carried down or in a short dis-

tance under the padded head of the drum

stick by the force of the blow. After

the stroke the stick is very rapidly drawn

aside and the membrane swiftly springs

back and bulges out almost as far beyond

its normal position as the drum stick

had driven it in. The whole drum head

thus swings in and out several times, with

the greatest movement observable at the

center, and the whole eventually comes to

rest.

The alternate inward inovement and

outward bulge is termed a vibration and

at each vibration the layer of air on each

side of the drum head is swept in and

out, while the vibrations last The sud-

den outward bulge of the drum head
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heaps together the -particles of air in the

thin layer which rests upon it. The in-

ward sweep causes a momentary drag-

ging apart of the air particles behind the

heaped up layer. This heaping up and

dragging apart of the air, this production

of alternate density and rarity, forms an

air wave, like one with crcts and hollow

and this wave moves outward and away

from the drum, in all directions, just as

the circling ripples on a pond do when a

stone is thrown into the water.

Looking at the drum once more we

perceive that it is simply an instrument

by which a series of vibrations can be

produced, and these form wave-like im-

pulses in the air. The rapid sweeping

in and out of the circular drum head is

all that is necessary, and the stroke from

the drum stick is by no means essential.

It is, in fact, quite possible to make the

head vibrate without striking it at all.

The motion of the air particles, alter-

nately dense and rare, as the drum head

swings out and in, may in thought be

followed in their wave-like motion as

they fall upon a similar drum at the

other end of the room.

It should be here remarked that the

particles of air themselves, although agi-

tated by the tremor of the drum head, do

not travel from one end of the room to

the other. The peculiarity of wave mo-

tion is that the displacement of each air

particle, though small, is made to act

upon the one next to it. If the first of

a row of nine pins be knocked down,

and in its fall upsets the second, the sec-

ond will throw down the third, and so on,

until the last one, standing far beyond

the reach of the first, has been over-

turned as the result of the series of sep-

arate knocks transmitted along the line.

The motion of the nine pins would be

more like what takes place in the air, if

each individual in the row could recover

itself as soon as it had struck the next

one in the series.

We have the drum at the far end of the

room, with parchment stretched and mo-

tionless. Now, as the wave-like impulse

from the first drum reaches it and heaps

up the air particles resting upon its sur-

face, the membrane yields, as that of the

first drum did to the stroke of the drum

stick, and having yielded, it springs back

quickly into the hollow of the wave. This

action goes on while impulse succeeds

impulse and the second drum vibrates as-

did the first. In both these instances the

drum heads were made to vibrate, one

by a stroke from a stick, the other by

the alternate beat and pause of the air

wave, and this is called sympathetic vi-

bration.

Let us advance our reasoning a step

further and suppose that the drum head

alone, without the shell and cord, was

held like a tambourine in the hand, and

that instead of being made of parchment

it was composed of a thin sheet of iron.

and that a magnet was suddenly placed

behind the center of the disc and as sud-

denly removed. On the approach of tlu-

magnet the metal disc would bend toward

it, as the first drum head has swung in

under the stroke or as the second had

yielded to the impulse of the air. When
tlie magnet disappeared, the metal plate

would spring out again, as the membrane

had done, and the wave-like motion

would again travel through the air.

The alternate approach and withdrawal

of the magnet is, therefore, competent

to produce vibration of the iron disc, but

the result could be more readily accom-

plished in another way. Let the mov-

able magnet be replaced by a stationary

coil of wire, with a soft iron core in

the centre set in position behind the

disc. Through this coil an electric cur-

rent can be made to flow. The current

would at once cause the core to become

magnetic and the disc would be attracted

and incline itself toward the coil. The

cessation of current-flow in the w-ire

would de-magnetize the coil, and the re-

leased disc of iron would spring outward

with the twang of a tense bow-string.

When an electric current is used, so

rapidly can the magnetic and non-mag-

netic states .be produced, and the attract-

ing power of coil and core can be so swift-

ly and finely varied that the metal disc can

be made to hum like the lower strings

of a piano, or sing in unison with its

higher notes. Substitute now, for th's

crude imagery, a metal disc about the

size of a watch glass, held in a hard rub-

ber tube which the hand may grasp, and

in which the pole pieces of a small elec-

tro-magnet are encased, and for all prac-

tical purposes the general principle of the

telephone is before you.

In dealing with these impulses wdiich

pass through the air, and in contemplat-

ing the sympatnetic vibrations of the sec-

ond drum, after the first had been struck,

we had assumed for the moment that

sound was musical. The broad distinc-

tion between musical sound and noise is

that musical tone is produced by a series

of regular, periodic vibrations and that

noise is the result of more or less ir-

regular shocks. The production of a

musical note is secured when the im-

pulses which travel through the air suc-

ceed each other regularly in the same

definite interval of time. The origin cf

the periodic air waves has nothing to do

with the fact that the sound is musical,

the middle C of the piano is a musical

note produced by 256 vibrations in each

second, and this fundamental tone will be

sounded, whether the requisite number

of vibrations be produced by the sweep of

a bow across the strings of a violin or by

the blade of a knife drawn quickly over

the teeth of a saw. The octave of this

note is produced by the continuous repe-

tition of twice as many, or 512

vibrations in a second, and like

One Year and
Eleven Months'

SERVICE.
WITHODT REPACKING. ON

High-Pressure Locomotives

I

style 30O TV.

A throttle failure is an absolute

impossibility where Crandall's

Throttle Valve packing is used.

IT WILL NOT BLOW OUT

Crandall Packing Co.
FACrrORT AND GENERAL OFFICE

PALMYRA, - - NEW YORK
BRANCHES

New York Cleveland
ISO Ubertj St. 9 So. Water St.

Chicago

52 West Washington St.

Directory of Railways

of the World
The Universal Directory of Rail-

way Officials, published im Lon-
don, contains a list of the •ntlre

railroads of the world, with
physical particulars and oamei
of all officials.

Send Your Order Now
for the 1906 edition.

Price $3.00 Prepaid

A. FENTON MTALKER
Sole RepreHentatUe for D. S.

143 Liberty St. New YerK
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Locomotive
Blow=Off Plug Valves

All Brass, extra heavy, with Cased Plug.
For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

Locomotive

Gauge

Cocks
For High Presture

Bordo Self-Grind-
ing Gauge Cocks,
made with renew-
able Hard Bronze
Disc. Opened and
closed with a quar-
ter turn. Guaran-
teed Steam tight

under the most ex-
acting conditions.
Shanks Threaded
to specifications for

Locomotives.with Wheel.

Swing-Joints and

Pipe Attachment

Fig. 33.

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

the middle C of tlie piano and indeed

;ill other musical sounds, it is independent

iif the origin of the vibrations. The num-
ber of vibrations in any given period of

tiinc, determines what is called the pitch

of the note, whether it be high or low,

treble or bass. The greater the numb'-r

of vibrations per second the shriller will

be the sound.

The relative loudness or softness of

the tone is caused by something quite dif-

ferent from the rate of vibration. It de-

pends upon what may be called the ex-

tent of the vibration, and for the moment
we may glance at our first illustration,

the bass drum. If the <lrum head be

struck sharply with the drum stick, the

membrane will yield a certain amount.

I'or the sake of example let us suppose

tliat it is driven in half an inch by the

vibrations, yet the sensations produced

by the vibrations of a violin string or

the sweep of a knife blade over the teeth

of a saw, would be very different indeed,

even if the same note was sounded in

each case and each had the same in-

tensity. This difference is what consti-

tutes the quality of a musical sound, and

it is the perception of this difference

which enables us to distinguish a noce

when struck on a piano, or the same note

sounded from an organ pipe, or blown on

a cornet.

The quality of a musical tone is pro-

duced by the presence of other vibrations

beside iha't of the fundamental note. A
stretched string, when made to vibrate as

a whole, that is when fixed at each end

like a bow string, and swinging freely on

those two points, gives out a certain

DELAW.VRl-: RIVER NE.\R M.->iUCH CHUNK OX THE LEHIGH VALLEV.

Complele Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.

stick, and that it springs back and bulges

out beyond its normal position another

half inch. The membrane, therefore, at

its center swings in and out through one

inch of space, and this distance is called

tlie extent or amplitude of vibration. The
sound thus produced has a certain degree

of loudness. If, however, the inward and

outward motions had together been only

half an inch, the amplitude of the last

series of vibrations would be just half

tliat of the first, the latter sound would
be much softer than the former. It

would, in fact, be only half as loud. If

we had in the first case produced sonor-

ous vibrations at the rate of 64 to the sec-

ond, each having considerable amplitude,

we should have heard a loud bass musical

note.

Although the degree of loudness and"

the pitch of a musical tone are both in-

dependent of the origin or cause of the

musical note, dependent on the rate of

vibration. The string, however, cannot

be vibrated for the production of a mu-
sical note without at the same time divid-

ing itself into segments. Superimposed

on the vibration of the string as a whole

are the vibrations of its equal parts. A
string three feet long may be made to

vibrate as a whole, but at the same time

the two halves may vibrate as if they

were separate strings, each 18 ins. lona:,

or it may be that three sub-divisions will

form, each 12 ins. long, and each foot of

length vibrating as so many separate

strings. Other sub-divisions of the string

may be made to vibrate at the same time

that the string is vibrating as a whole,

according to where the string has been

struck or plucked. It is not possible to

make the string vibrate as a whole in

producing a musical tone without at the

same time causing some system of sub-
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division to appear, each subdivision being

always an aliquot part of the total length

of the string.

A string vibrating as a whole so as to

sound its fundamental note, and at the

same time divided into two vibrating

segments, will also sound the ovtave of

the fundamental tone, and this tone of

higher pitch, superimposed on the vibra-

tions of the whole string, is called an
overtone or harmonic partial. Not only

do piano strings, but all musical instru-

ments, emit more or less powerful over-

tones, in addition to the fundamental
notes which they naturally give out. It

is to the presence of these overtones or

partials that the quality of any musical

sound is due. The flute has perhaps two
somewhat feeble overtones as well as the

fundamental tones which it sounds, while

the number of overtones which flow from
a violin are as many as eighteen or

twenty.

These differences are characteristic of

the instruments, and no amount of skill

in playing the flute will give it the full-

ness or the rich beauty of the violin

tone, on account of the flute's inherent

deficiency in harmonics. So it is with

the organs of the human voice, which
form the most delicately responsive,

reed-like musical instrument in the world.

U is to the peculiar harmonic vibrations

produced by reason of the structural for-

mation of the so-called vocal cords and
to the marvelous muscular adjustments

of the resonant cavity of the mouth that

the human voice is endowed with that

quality by which we identify each one
who speaks or sings. While we asso-

ciate with the voices of those most dear

to us the charm of the personality we
know so well, we are nevertheless in-

debted to the subtle sweetness of the

many blended overtones, which neces-

sarily accompany every utterance, for the

pleasurable sensation produced by the

sound of a voice that we love.

We are accustomed to say that if we
speak into a telephone transmitter, at the

end of a line wire, a friend can hear our

voice at the other end. That which
passes to him is not our voice, it is not

even a sound wave. The sonorous im-

pulses in the air produced by the vibra-

tions of our vocal cords reach the soft

iron diaphragm of the telephone trans-

mitter in front of us. This diaphragm
vibrates in unison with these sound im-

pulses, which we force upon it. The
fundamental notes are repeated, and the

overtones of the voice are also faithfully

reproduced, while the resulting shiver of

the little metal plate produces, not sound,

but only a fluctuation in a current, or

rather a modified wave of electrical

energy which traverses the wire with the

speed of light, and causes the diaphragm

of the receiving telephone to copy, with

practically absolute fidelity, the purely

mechanical motions of the transmitter,

which had been agitated by the sounds

which fell from our lips. The listener,

therefore, does not hear our voice. His
ears are filled with an electrically pro-

duced but marvelously exact copy of it,

as the new-born vibratory impulses in the

air pass outward from the metal disc

held but a few inches from his ear. It

does not require an undue stretch of the

imagination to perceive tliat if we were
able to dispense with the voice-action of

the speaker but were able to compel a

simiarly modified electric current to flow

through the wire, we could counterfeit

speech, though there had been no human
articulation.

Mogul Type Freight Locomotives.

A pamphlet recently issued by the

American Locomotive Company is the

seventh of the series which is being pub-

lished by this company to include the

various standard types of locomotives.

As the title indicates, this pamphlet is

devoted to the Mogul Type of Loco-

motive and illustrates and describes 25

different designs of 2-6-0 engines built

for various railroads. The designs il-

lustrated range in weight from 49,000 to

187,000 lbs., with hauling capacities

adapted to a variety of road and service

conditions, and the pamphlet as a whole

constitutes a very complete record of

the production of the company in this

type of locomotive. Those interested

should apply direct to the American

Locomotive Company.

The National-Acme Manufacturing
Company had hoped to be able to ex-

hibit one of their 2''/i in. Acme Auto-

matics at the railroad conventions at

Atlantic City this month, but found

that they could not do so, owing to the

fact that the increasing "repeat" of

former orders and new business made
it impossible to arrange to have a

machine available without robbing

some already promised shipment. This

condition is, in one sense, to be re-

gretted, because visiting railroad and
mechanical men, unacquainted with

the possibilities of these tools, would
have been much interested in an op-

erating demonstration of what can be

accomplished through the use of Acme
Automatics. The condition is satis-

factory, however, from another point

of view, as it proves that the company
are very busy. Write to them at their

New York office, 95 Liberty street, if

you desire information concerning

their multiple spindle automatic screw
machine.

The Ohio Valley Finance Company,
which is building an electric railroad

from East Liverpool to Steubenville,

Ohio, has concluded a contract with

the Westinghouse Companies for the

power house equipment that will oper-

ate the road.
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Boiler Makers' Association.

'ilic amalgamation of the International

Railway Master )5oilcrinal<ers' Associa-

tion and the Master Steam Boiler Makers'

Association, has resulted in the formation

of one society. The name of this new

organization is International Master

Boiler Makers' Association. Detroit was

chosen as next meeting place, and fol-

lowing officers have been elected

:

President, George WagstafT, supervisor of

boilers. New York Central Railroad, Buf-

falo, N. Y. ; first vice president, E. S.

Fitzsimmons, general foreman boiler

maker, Erie Railroad, Meadville, Pa.

;

second vice president, E. J. Hennessey,

general foreman boiler maker. New York

Central Railroad, Depew, N. Y ; third

vice president, Wm. Wilson, general

boiler inspector, Illinois Central Railroad,

Chicago, 111.; fourth vice president, E. VV.

Rogers, foreman boiler maker, American

Locomotive Company, Paterson, N. J.

;

fifth vice president, Peter F. Flavin,

Standard Railway Equipment Company,

Bloomington, III; secretary, Harry D.

Vought, New York City ; treasurer,

Frank Grey, foreman boiler maker, Chi-

cago & Alton Railroad, Bloomington, 111.

this kind of equipment have a large

assortment to choose from.

The San Francisco office of the Gen-

eral Electric Company is now perma-

nently located in the Union Trust

Building in San Francisco. Since the

fire the office has been located in the

Union Savings Bank Building at Oak-

land, Cal., large temporary warehouses

having also been erected in the same

city.

Not long ago the Chicago City Rail-

ways Company purchased from the

General Electric Company, 1,200 direct

current railway motors with control-

ling apparatus for the operation of 300

new cars. Power for the new rolling

stock will be supplied by additional

electrical generating machinery aggre-

gating 6,000 horsepower. Each car

tvill be equipped with four 40 horse-

power motors, this size of motor being

the standard for urban railways.

List No. 13 of second-hand metal-

working machinery has just been got

out by the Niles-Bement-Pond Com-
pany, of New York. It of course in-

cludes railroad machinery, and after

this general head follow screw-cutting

lathes, speed lathes, lathes not screw

cutting, brass finishers' lathes, chuck-

ing machines, turret-head plain and

wire-fed screw machines, planers,

shapers, drills, cutting off and center-

ing machines, tapping machines, mill-

ing machines, boring machines,

punches, shears, grinding and polish-

ing machines, blowers, forges, wood-

working machinery, etc., etc. There

are in all 2Q4 machines catalogued, so

that those who are on the lookout for

Stood Severe Test.

This cold spring weather was indirectly

the means of providing a very interesting

and instructive test concerning the stor-

age of illuminating gas on railway cars,

and the way that it all came about was

this.

The D., L. & W. arc driving a tunnel

through the Bergen hill near Hoboken,

N. J., and this new tunnel is very close to

the one they now use for regular traffic.

So close is the new work to the old tunnel

that great watchfulness has to be exer-

cised for fear that some rock might be

jarred off of the existing tunnel roof and

fall on the track over which regular trains

run. The D., L. & W. therefore fitted up

a special inspection car which was equip-

ped with an acetylene projecting lamp and

three of the Commercial Acetylene Com-

pany's safety storage gas tanks to supply

this lamp. This car was run through the

regular tunnel after every blast in the

new work, and the light is thrown upon

the roof of the existing tunnel to see that

everything is all right.

The inspection car was coupled to an

ordinary caboose, and in shifting it about

the yard, this inspection train received a

severe bump against the stop block. The

caboose had a coal fire in its stove on ac-

count of the cold w-eather, and the bump

against the stop block upset the stove and

the car at once took fire. It was com-

pletely burned and so was the inspection

car equipped with the safety storage gas

tanks containing acetylene. The fuse plugs

melted in two of the tanks and thus liber-

ated the gas without explosion. In the

other tank the fuse did not melt and the

evidence seems to show that the piping

from this tank became white hot and it is

believed that the gas burned, but there

was no explosion from the tank and the

flame did not flash back into the tank on

account of the asbestos filling with which

these tanks are packed. The tanks which

stood this extraordinary test will be

shovv'n at the Commercial Acetylene

Company's exhibit on the Steel Pier at

the Railroad Conventions in Atlantic City,

this month.

Engine as a Telegraph Instrument.

When Thomas A. Edison was a boy

he was an expert telegraph operator, and

had a rather nuusual chance to display

his ability with the Morse code while liv-

ing in Port Huron, Mich. There w^as a

telegraph cable connecting Port Huron

with the Canadian town of Sarnia. It

was about the end of a very hard winter,

and the ice shove on the river had broken

the cable connecting these points, and

telegraphic communication was therefore

cut off. It occurred to young Edison

that he could institute a temporary means
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of communication between the two sides

of the river, which is here more than a

mile wide. He went to the railway yard

at Port Huron and made his wants

known, and was allowed to get on a lo-

comotive engine standing in the yard. He
blew the whistle so as to emit a series

of short and long sounds in accordance

with the Morse telegraphic alphalict.

What he made the whistle say was,

"Sarnia! Sarnia! Sarnia! Do you know

what I say?" At first there was no

answer. Edison kept this up again and

again until some one on the Canadian

side was struck with the evident inten-

tion and purpose of the repeated whistles.

Soon an answer came back from a Sar-

nia engine, and thus communication be-

tween the two sides of the river was tem-

porarily resumed. Being thus able to

communicate, those engaged on the work

were able to concentrate their effort to

the readjustment of telegraphic communi-

cation. Mr. Edison himself vouches for

the correctness of this incident.

Oil Burning in Locoinotives

Is described in our new book

Care of Locomotive Boilers,
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During Convention Week (June

i2th to 19th) we shall be giad to

have all interested in the subject
of electric car lighting visit our
exhibit on the Steel Pier—Spaces
1,201 to 1,207, inclusive. We shall

have there complete Bliss car

lighting equipments operating un-
der actual service conditions.
Each separate part of our equip-

ments will also be exhibited in de-

tail, affording railroad men an op-
portunity to acquaint themselves
with the construction and opera-
tion of the best system of axle
lighting yet devised.

The following representatives of

our Company will be on hand to

welcome visitors and to explain to

them the operation of the Bliss

System:
W. L. BLISS,

JOHN L. BLISS,
COL. JNO. T. DICKINSON,
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Chicago Office:
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Those who are not going to the

Convention should send for a eofy
of our Bulletin 30, which is the next
best way of beeoming acquainted

with the merits of the Bliss System.
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The Modern Mountaineer.

Mountain worship was one of the old-

est phases in the mental development of

mankind. Veneration of the lofty and

the terrible as embodied in the massive

mountain chains has always been, as it

were, native in man's nature. .Xt the

has been a passion, and the glorious

mountains of Switzerland have been the

scene of many an adventurous attempt to

scale the snow-capped heights, to enjoy

the enchanting visions there unfolded and
tc breathe the rarefied atmosphere of

those lofty regions above the clouds.

veil. Up this mighty mountain and into

the regions of eternal snow, an electric

railway has been built, with rack rail

in the centre, on each side of which the

driving pinions of the motor engage. The
gauge of this road is 3 ft. 4 ins., and
its length is about 3 miles. This rail-

TVPE OF CAR TO EE USED UX THE M.MTERIIORX RAILWAY.

base of the highest range in the world
dwelt the primitive Hindoos. Their old-

est songs tell us of the pious fervor with

which they chanted tlie praises of their

"eighty-four thousand mountains of

gold."

Mountain climbing has. in modern
days, been more than a mere pastime : it

One of the most conspicuous mountains

of Switzerland in what is known as the

Bernese Alps is the famous Jungfrau.

rising to a height of 13,600 ft. above the

level of the sea. The name of this moun-
tain was derived from the dazzling white-

ness of its snowy mantle, which suggests

in its unbroken purity a maiden's bridal

way comes up from Schiedegg. passing

through a tumiel 275 ft. long to the edge

of the Elger glacier. From here on it

skirts the cliffs and enters the Jungfrau
tunnel, and at last with many glimpses

throu,gh cuttings along the road reaches

u point 10,365 ft. above the level of the

sea.
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The Mattcrliorn Railway, yet to be

completed, is a more daring engineer-

ing feat. This imposing mountain, the

Matterhorn. called hlso ilount Crevin,

is in the Pennine A'ps. It attains an

altitude of 14,780 ft. above the sea. The
name Pennine is given to the division

of the Alps which includes Mount Blanc

and Monte Rosa, and which from the

by an electric railroad which has the

reputation of being the highest in Europe.

With an asceiit of 1,500 ft. more this

railf-oad scales the famous eminence of

the Gorncr Grat, the culminating summit
ridge at the edge of the Riffelberg.

"The first climbing of the mountains

around Zermatt made some of the great-

est achievements of the .Mpinc explorers

STATION OX THE JUNGFRAU WHERE THE ROAD ENTERS THE ICE REGIONS.

earliest times was recognized as the

highest range in Switzerland. In fact,

the word Pen is allied to Ben, a word
used to indicate any conspicuous moun-
tain. We have it in Ven Venue, Ben
Ann, Ben Nevis in Scotland and else-

where. In this connection it may be

mentioned that the word Alp signifies

white, and is derived from the Latin,

albus. The ancient name of Britain

was Albion, so called from the white

chalk cliffs of Dover.

The Matterhorn has been called 'a cruel

peak which stands up alone and solitary

;

a gigantic triangular pyramid. A writer in

the New York Times, from which paper

our mountain photographs are taken,

in describing the road which, when com-
pleted, will reach an altitude of 14,700 ft.,

says : "As it is to-day a railroad goes up

the rugged ravine formed by the Visp, a

tributary to the Rhone, to the village of

Zermatt, the terminus of the projected

Matterhorn road. Zermatt lies in a beau-

tiful green valley surrounded by mountain
slopes fringed with pine at an elevation

of 5,300 ft. Southward from Zermatt, at

an elevation of 8,400 ft., is the high

plateau of the Riffelberg, which is reached

during the last half of the nineteenth cen-

tury. The Matterhorn, although not as

high as Rosa, is considered the grandest

of all these mountains. It rises a stu-

pendous pramid above tliji surrounding

summits and glaciers,, audi as seen from

the Zmutt vale looks like a ponderous

bastion tower at the termination of a

long ascending curtain wall of rock. For

precipitous steepness and solitary gran-

deur it is unique among the monarchs

of the Alps. It is composed of sheer

slabs of rock much like the slates on a

roof, patched with ice and snow, and

giving only the most precarious foothold

to the venturesome climber. The top is

an almost level ridge about 300 ft. long,

and from it there is a marvelous view

over mountains and glaciers in every

direction, with a dip below of often over

a mile in extent.

"It is the loose rock lying along the

precipitous sides of the Matterhorn that

has made the ascent of the latter so pe-

culiarly dangerous to the Alpine climber,

and w-ill. no doubt, bring a decided ele-

ment of difficulty in the way of the

builders of the proposed railroad."

Our frontispiece this month shows the

type of steam car which will be used on
the lower slopes of the Matterhorn rail-

way. One end of the car is occupied

by the engines and boiler, the driving

mechanism being pinions, which engage
with the central rack rail. Not only is

the rack and pinion used for driving,

but they are also employed for ap-

plying brakes. The pinions can be re-

tarded by the tightening of a band
brake, similar to that used on hoist-

ing engines, and the locking of the

pinions by this means holds the car sta-

lionary on the steep incline. The car has

been so held while the photograph was
taken, from which our half-tone has

been made.

According to the plans of the Swiss

engineers, Unfeld and Golliez, the ascent

of the Matterhorn will be made by rail

from Zermatt to a point 10,000 ft. above

sea level. From there the rest of the

journey will be made by what is called

a funicular railway, 7,700 ft. long, up a

ijjradient of 85 per cent. This kind of

a ("ailway is one in which a cable is used

to pull the car up the incline or let it

flown. The word comes from the Latin

funis, a rope. A car moving up so steep

a grade will practically be an elevator or

inclined lift. The upper extremity of

this road will be but 60 ft. below the

actual summit of the mountain. A build-

ing forming the terminus will stand on an

excavation in the solid rock,- and will

have windows on all sides, commanding
,'i view of the unsurpassed panorama,
from that eerie height.

The magnificence of these mountains
has been the theme for poets, as well as

tlie work ground for the man of science.

Shelby and Coleridge have sung of the

glistening ramparts of Mont Blanc and
the beauties of the vale of Chamonix.
B\ron, peering down from the snow-
crowned heights of the Jungfrau, ex-

claims, "And you, ye crags, upon whose
extreme edge I stand, and on the tor-

rent's brink, beneath behold the tall pines

dwindled as to shrubs in dizziness of

distance."

Tyndall, the man of science, the in-

trepid mountain climber, studied the

works of nature in these wilds from the

smiling valley to the icy peak, and has

laid bare the secrets of the glacier and
the avalanche. The mountains up which

the daring railway engineer projects his

line, discarding the Alpine stock and the

ice axe for the surer rack and pinion,

though the heights are covered with

the eternal snows, are yet below the

line where man may venture up. Above
us, even here in the unbroken sun-

shine of the cloudless sky, there lies

a region where life cannot exist and,

as Reclus tells us. with all man's noble

wish to conquer he is held forever

back, yet into this terrible zone of death

the loftiest mountains of the earth proud-

ly elevate their hoarv crests.
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Steel as an Engineering Material.

By Wm. Stuart Standiford.

Of all the materials that the engi-

neer uses, steel is the most important.

It is a metal of great antiquity, the

Hindus, Persians and other ancient

races making an excellent quality; tlie

celebrated Damascus brand being the

best. However, while the metal made
by these people was of very fine qual-

ity, yet their methods of production

were so crude and slow that the out-

put was limited. It remained for

our modern steel makers and mechani-

cal engineers, etc., to so perfect meth-

ods and appliances that an enormous
tonnage can be made and sold at rea-

sonable prices ; the result being that

steel has come to be used to a great

extent.

The inllucnce that this material has

on the civilized world is most remark-

able, as well as beneficial. It is a

grand, good metal; good in itself, bet-

ter in that it has helped to place man
higher above his relations in the ani-

mal kingdom. Steel is a variety of

iron distinguished for the extreme and

varying degrees of hardness of which

it is sitsceptible, and for possessing at

the same time the fusible property of

cast iron. In composition it holds a

place intermediate between wrought

and cast iron. The first being nearly

pure iron. Steel is iron containing

from .50 to 1.50 per cent, of carbon.

Cast iron contains between 4 and 5

per cent. As the proportions of car-

bon increase, the metal approaches cast

iron in its properties, becoming hard

and brittle and increasing in fusibility.

But with diminishing proportions of

carbon the metal assumes more and

more of the toughness of wrought
iron. Steels of the former character

are called "high carbon," and the. lat-

ter "low carbon" steel. The most strik-

ing characteristic of this metal is the

fact that it acquires a higher degree of

elasticity than any other material. An-
other peculiarity of steel is the differ-

ent degrees of hardness it assumes

by changes of temperature. It is also

more slow than iron to become mag-
netic, but once magnetized it retains

this property most tenaciously.

Other ingredients besides carbon are

found in it, the most common and
objectionable being sulphur and phos-

phorus. The chief bad qualities im-

parted by these impurities are "red-

shortness" and "cold-shortness." Steel

is red short when it is brittle at a red

heat; this is caused by its containing

too much sulphur, which also makes it

bad for welding. Cold-shortness is

produced by the phosphorus in the

metal, it renders the material brittle

when cold, and fit for nothing but

making paper weights.

The majority of the tonnage of steel

to-day is furnished by the crucible,

open-hearth and Bessemer processes.

Crucible steel is made by taking bars

of wrought iron ,ind covering tliem

over with charcoal or other carbona-

ceous substance, they are then put in

an air-tight crucible and subjected to

an intense lieat until the bars are all

covered witli blisters.

Tlicse l)ars are tlien taken out and
melted in a crucible. This is tlie very

duction of the 'metal is obtained by
using the regenerative furnace in-

vented by Siemens. This process of

making steel consists in first melting

cast iron on a layer of sand or mag-
nesite, and then adding wrought iron

to the melted cast iron; the flame then

being made to pass over the mixture,

the action of the flame reducing the

carbon and silicon of the molten mass
and producing steel. The open-hearth

iiutal is used most extensively; for

\I1£\V OF THE R.MLWAV UP THE JUNGI-R
SNOW-CAPPED

finest steel made, but, on account of its

being very expensive, it is used only in

certain parts of machines, fine tools,

etc.; also for making razors and cut-

lery. Of course it would be folly to

use this steel for all parts of a ma-
chine except for parts where great en-

durance and sharp edges are required.

Open-hearth and Bessemer processes

produce metal that gives satisfaction in

making wearing parts of mechanism.
By the open-hearth method the re-

AU. OX THE LOWER SLOPES, WITH THE
PE.\KS ABOVE.

making armor plate, boiler plate, guns

and machinery this steel is unsur-

passed, being low in price and having

excellent quality. Bessemer steel

(named after Sir Henry Bessemer, in-

ventor of the process) is made by melt-

ing cast iron and wrought junk in a fur-

nace; after the material becomes melted

it is conveyed to a bottle-shaped con-

verter, which is lined with a refractory

substance.

The "converter" has connected to the
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bottom n pipe, so th'at a blast of air

can be sent through the molten mass,

the blast being turned on alter the

melted iron is put in the converter.

The oxygen of the air combining with

the carbon in the iron burns the car-

bon entirely out. until nothing is left

but wrought iron. A known quantity

of carbon is then added (called Spci-

geleiscnl and the steel is then ready

for pouring info the ingots. The mak-

ing of Bessemer steel is an inspiring

sight at night—a roaring flame fifteen

feet or more in length surrounded by

a myriad of star-shaped sparks (which

is the burning carbon) being projected

out of the converter for ten minutes.

This steel, while not so fine in qual-

ity as the crucible or open-hearth va-

riety, is largely used in the arts and

manufactures by the civilized nations

of the world, it being found suitable

I to 1. 15 per cent, carbon being used

for shear knives and lathe tools; 1.15 to

1.50 per cent, carbon is used for en-

graving tools, scribers, drills and lathe

tools.

Open-hearth steel containing 5 per

cent, of nickel being used by the gov-

ernments of various nations, for mak-

ing guns, armor plate and steam en-

gines; it being found by experience

that low-carbon metal containing the

above percentage of nickel has all the

strength of a high-carbon steel, with

the advantage that the greater ductility

of nickel confers. Parts of machinery

can be made lighter, and thus save

weight. It also makes fine tools, be-

ing 45 per cent, tougher than the ordi-

nary tool steel. This material has

been found not to corrode so quickly

as the ordinary steel. There is one

branch of machine work in our indus-

RAILRO.XD SURVEYORS' CAMP.

for making structural shapes and sec-

tions for sky-scraper buildings, also

parts of machinery where the use of

other steels would be too expensive.

As carbon is the hardening agent used

in tool steels, it follows that by altering

the percentage of that element we can

have any degree of hardness independ-

ent of tempering. And as tools are

used for different purposes it is the

usual practice to have varying amounts

of carbon suitable for the purpose for

which each tool is to be used.

Appended is a short list showing the

amounts: .50 to .60 per cent, is used

for battering tools: .60 to .70 per cent,

for hot work and dull edge tools; .70 to

.80 per cent, is used for some forms of

reamers and taps; .80 to .90 per cent.

carbon used for cold chisels, drills,

dies, etc.; .90 to i per cent, is used for

axes, knives and for similar purposes;

HEIGHTS YET TO SCALE,

trial problem that requires the very

highest quality of metal, and that is

"roll-turning." When it is seen that

the iron, steel, copper and brass in-

dustries depend on this trade for the

shapes and sections used by the engi-

neering world, it will readily be seen

how important it is for the roll turner

to use good steel in order to do perfect

work.

The hardest material that this class

of workmen have to turn is "chilled

iron" rolls. This metal is intensely

hard, and in order to turn it and do

accurate work a steel high in carbon

(1.50 per cent.) is required—the tool

also should contain S per cent, of

nickel. It being a fact that the tool

has to be harder than the metal it

is turning, in order to do any cutting

at all. Unfortunately, many employers

do not seem to realize this fact, and

provide their workmen with steel too

low in carbon for their lathe tools; the

result being that the tool and the metal

to be cut are nearly matched for hard-

ness, the roll turner has to be continu-

allj- grinding, in order to keep the tool

sharp, thus wasting time and money
besides producing inferior work.

Roll-turning tools have to be hard-

ened instead of tempered like the ones

machinists use. as it is necessary to

hold a sharp edge. For hardening this

class of tools the blacksmith heats

the steel to a cherry-red color and then

dips it into salt water, and it is ready

for use. The writer has found out by

experience that the salt can be advan-

tageously replaced by a S per cent,

solution of sulphuric acid—this cuts

the scale and hardens the steel so as

to make it superior to the salt-hard-

ened one. During the last few years

a new kind of steel has appeared, called

"liigh-speed" steel. This is a metal

that has some marvelous qualities, and

it bids fair to revolutionize the output

of the machinists' lathes for turnmg
moderately hard metals. At the pres-

ent time it is unsuitable for roll turners'

use for chill rolls, on account of the

low amount of carbon it contains; al-

tliough our manufacturers later on may
so perfect the quality of the material

as to render it useful in turning chilled

iron rolls.

.•\s used by machinists on moderately

li.iril metal, this steel is capable of

taking very heavy cuts, at three times

tlie speed taken by any usual brands.

It being not unusual for the point of

the tool to get red hot while roughing

ofT the work, and still keeping shar';.

To the ordinary metal worker this may
seem incredible, but the fact remains

as stated, as any person can prove for

himself by visiting an up-to-date engi-

neering works. These steels contain

cliromium and tungsten, which gives

them the characteristics above stated.

On account of the well-known oxidiz-

ing properties of iron and steel, it is

the usual practice among the manufac-

turers of articles made from these

metals to give them a coating of paint,

japan, galvanize with zinc, tin or elec-

troplate them with copper, nickel and

various other metals to prevent rusting.

It has been found by experience that

iron will last three times longer than

steel (when they are both unprotected

from oxidation), this is due no doubt

to the particles of slag and other im-

purities in the iron, which make the

process of rusting slower. Enormous

quantities of sheet iron and steel are

manufactured into cooking utensils,

some being coated with tin, and others

covered with enamel and porcelain.

Despite the drawback of rusting easily,

this metal is universally used in the

arts and manufactures, and the output
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is increasing steadily every year. While

our modern metallurgists can produce

a most excellent quality of steel, yet

there is one kind of metal made by the

ancient Persians that has proved to be

a lost art; this is the celebrated "Da-

mascus" steel. Swords made of this

metal would take an edge as keen as

a razor, the blade being so flexible that

it could be bent around the body in a

circle, yet this same weapon, when
handled by a strong arm, could cut

through a small iron bar, without dull-

ing the edge. Such were a few char-

acteristics of this famous metal. In its

chemical qualities, iron exhibits some

peculiar properties; for instance, it will

make bricks a red color—yet, when it

is dissolved in glass, it produces a green

color.

The reason why iron should make

such different colors is beyond our

knowledge. In conclusion, steel has

benefited the civilized races, and added

to the comforts and luxuries we en-

joy and helped to place mankind on a

higher plane of existence. In the hands

of surgeons it has saved countless lives

while as employed by the armies of the

world it has caused untold carnage,

suffering and destruction. The use of

this metal for war purposes is dep-

recated and it will be done away with

in the future, it being better to arbi-

trate diflferences than to settle them by

the arbitrament of the sword.

stench of locomotive steam engines arc

to disturb the quietude of the peasant,

the farmer, the gentleman, and the roar-

ing of bullocks, the bleating of sheep, and

the grunting of pigs are to keep up one

continuous uproar through the night,

along the lines of these most dangerous

and disfiguring abominations. The loss

of life upon the favorite toy from Liver-

pool to Manchester has already been ter-

rific. Mr. Iluskisson was the first martyr

Quxk-wined VVor.cn.

The inh.'ibitants in the upper part of

New York City had a moving spectacle

one night last month when a train

rushed along with the hood over the

front platform of the buffet car en-

veloped in flames. There were ten cars

on the train, but no one on the train

seemed to notice the tire. A quick-

witted woman notified Police Head-

quarters that a train was going north

Once Upon a Time.

Now that railroads have become prac-

tically part of our very life, it is hard to

realize that in the early days they were

actually feared. The following is an ex-

tract from an editorial published in 1835

ii, the John Bull, a London newspaper,

when railraods were just coming into

existence : "Does anybody mean to say

that decent people—passengers who would

use their own carriages and are accus-

tomed to their own comforts—would con-

sent to be hurled along through the air

upon a railroad, from which, if a lazy

school boy left a marble or a wicked one

a stone they would be pitched off their

track into the valley beneath ; or is it to

be imagined that women who may like

the fun of being whirled away on a party

of pleasure for an hour to see a sight

would endure the fatigue and misery and

danger, not only to themselves, but their

children and families, of being dragged

through the air at the rate of twenty

miles an hour, all their lives being at the

mercy of a tin pipe, or a copper boiler,

or the accidental dropping of a pebble on

the line of the way. We, however, go

farther, and denounce the mania as de-

structive of the country in a thousand

particulars—the whole face of the king-

dom is to be tattooed with these odious

deformities ; huge mounds are to inter-

sect our beautiful valleys ; the noise and

3IT 01- R.\CK AND PINION ROAD ON THE VERY EDGE OF THE .\BYSS ALONG
THE SHEER SIDE OF THE MOUNTAIN.

to this favorite absurdity, and the last

splendid exhibition took place only on

Thursday, on the new tom-foolery to

Greenwich, when in the outset, 'by some

accident,' one of the carriages, in which

a party of noodles ventured themselves,

was thrown off the rail, but, although it

ran avast many yards, no serious acci-

dent occurred. How lucky! Nobody
killed the first dav of the trial."

Never jump at a conclusion—it might

knock you down!

in a sheet of fire. The electric wires

were kept buzzing and when the fiery

chariot, otherwise the burning train,

reached 125th street, the Fire Depart-

ment was on hand. The passengers

hurriedly left the cars and semed to

enjoy the show. The firemen quenched

the flames in nine minutes. The name

of the quick-witted woman is unknown.

She did not see the firemen at work, for

the train had passed far beyond where she

was. but the result of her efforts was

highly satisfactory to all concerned.
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General Foremen's Association

Individual Effort.

The report on Topic No. 3, the Indi-

vidual Effort System, was presented to

the General Foremen's Association at

the recent annual meeting by Mr. D.

E. Barton, general foreman of the lo-

ccinotive department of the .Atchison,

Topeka & Santa Fe, at Topeka, Kan.

He said, "Very few men realize, un-

less they are actually deep in the game,

the difference between a bright, active,

energetic, keen, industrious workman,

and one who is only looking for a half

satisfactory finish of the day's drudg-

ery, and a release from its thraldom.

When comparisons (which are said to

be odious) are made between the two,

and the results are weighed and multi-

plied by the number of minutes, hours,

days, years, and by the number of men,

using their energy on the same lines,

one is fairly staggered by the show-

ing. To a man who is interested, who
is not only paid to take such interest,

but who is in the game for his daily

bread, and whose honor and well being

are at stake, the picture thrown on the

canvas makes him sit up and take no-

tice.

"To a man who is held responsible for

the actions of his fellow workmen, and

made to feel the weight of just criti-

cism for their actions, there is a most

intense desire to see some automatic

device invented to change the men in

his charge, from half hearted, listless,

idle, indifferent workmen, to striving,

alert, active, intelligent, honest, self-

respecting workers who intend to and

do take an intense interest in the work

at hand, and are willing to do 'what-

soever their hands find to do with all

their might.' Feelings, not of slavery;

not of drugery; not of mere repetition;

not of copying and imitation, but of

improvement; of deep thought, of how
and when to bear down, and when to

ease up; of how and when to cut, and

when and where to smooth and finish,

this should animate every worker.

There are few men who are more in-

terested in the efficiency of workmen
than the members of the International

Railway General Foremen's Associa-

tion.

"To those who have realized that their

employers were being 'he.d up' by

some of the men in their charge, and

also that they were powerless to stop

it, and equally powerless to secure

proper compensation for the worthy

workmen who were practically carry-

ing the drones on tlieir backs, tlic very

knowledge of the fact that there was

a method, an almost automatic system,

which while it does not convert a dolt

into a genius, nevertheless brings out

the good qualities of men, and pro-

duces a tone, an efficiency, a state of

progress, in fact brings results, should

and docs cause the thinking foreman to

reach out for it and welcome it, espe-

cially since it enables him to give

proper attention to other pressing mat-

ters, for which under former conditions

he had scant time.

"Such a method is found in the 'In-

dividual Effort System' which is now

in operation on one of the great rail-

road systems, and while not in opera-

tion long enough to place it above the

adverse criticism of men who have not

studied it, nevertheless is so well

founded on just laws, appeals so strong-

ly to business principles, that it will

never be set aside by a return to the

older methods, but it will progress in

some modified form as greater experi-

ence evolves improvements, until it be-

comes universal.

"The Individual Effort System differs

fundamentally from piece-work in that

it is distinctively co-operative and,

tlierefore, especially adapted to shops

where the quantity and quality of the

output must depend on favorable sur-

roundings, methods, machines, and

general equipment, provided by the em-

ployer, combined with intelligent,

reasonable and faithful interest, and ef-

fort on the part of the worker. It is

based on the full understanding that

reductions in cost due to the improve-

ment of the plant properly belong to

the employer, but that any reduction

in the time, below a reasonable stand-

ard, shall belong unassailably to the

worker who effects it.

"The worker is in any case assured

of his day rate, and that is right, since

he is powerless to prevent many delays.

If a reasonable standard time is four

hours, a bonus payment for time re-

duction begins at six hours, and gradu-

ally increases, until at four hours the

worker is paid an increase of 20 per

cent. If the worker goes below four

hours he is given all the increase due

to his own reduction ; if he does the

work in two hours he receives four hours'

pay.

"What is a reasonable standard time?

A reasonable standard time is one un-

der which a good worker (in response

to a stimulus of 20 per cent increase

of pay) will make steadily, without un-

due exertion, month in and month out.

No one compels him to realize stand-

ard time, as, however, his failure to

realize it causes great loss to his em-
ployer, and causes a loss to the fore-

man, both become interested in ascer-

taining the cause of the mability to

make standard time. It must lie either

in the conditions or in the man; if in

the conditions it is the employer's busi-

ness to better them, if in the man his

troubles should be investigated, and he

should be encouraged to do better.

"A striking instance of this kind oc-

curred recently at Topeka. The stand-

ard time for a certain job was three

hours. The man on the job, a good

man, took nearly twenty hours. This

immediately caused an investigation

which showed that the steel castings

were abnormally hard. Annealing was-

tried, and other remedies, but in vain.

So for that particular lot of castings,

the schedule was lengthened to twenty

hours, and made to apply backward,

. and cover all the work done during the

period of trouble.

"The individual effort is co-operative,

because either of the partners can at

my time drop back to day-work if he

docs not like the conditions. The em-

ployer, through the foreman, may say:

'Tliis work requires unusual care, take

all the time needed and do it right.'

It is not scheduled. The worker re-

ceives his day rate. Or the other

worker may say : 'This schedule is un-

satisfactory; it is too low; the ma-
chine is out of order. I shall not fret

about standard time, but work as best

I can ; I am at least sure of day rate.'

"The Individual Effort System also

stimulates the judgment of the fore-

man in selecting the proper man for

the work in question, the proper ma-

chine, and in cases where work has

not been standardized, the preliminary

estimate of suitable time can be safely

left to the foreman. If he estimates

too long a time and the worker beats

it, the poor judgment of the foreman

is shown up. If he estimates too short

a time, and the worker takes longer,

the foreman's poor judgment is again

shown up. If he enters into a deal with

the worker and tells him he is to take

six hours on a six hour estimate the

worker receives standard pay only and

is not benefited, while a time study of

the operation may at any time reveal
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tlic ilislioiu'sty of bntli fi)rcni:in .-md

worker. The opposition ot the future

to this system will be more likely to

come from certain employers than from

the men; from those employers who
fail to realize that the best workers

are, in proportion to what they receive,

the most economical workers; from

those employers who fasten their at-

tention on the rate a man receives,

rather than on the cost of the work

turned out by the best men; from

those employers who do not know that

costly equipment of new machinery

can not, as a rule, effect the same

economies of production as the inter-

ested and efficient combined efforts of

employer and employe.

There is no better way of economiz-

ing in fixed charges, which are a detri-

ment to both worker and owner, than

to increase output. There is no bet-

ter way to increase output than to

secure the confidence, and enlist the

co-operation of the worker by allow-

ing him to increase indefinitely his

own pay through his own efforts. Mr.

Harrington Emerson, now Standardizing

Engineer of the American Locomotive

Company, with the able help of many
practical assistants, and with the advice

and co-operation of the foremen, of the

officials and of the Superintendent of

Shops at Topeka has developed this In-

dividual System. When he first came

to the Santa Fe, his methods were re-

ceived witli doubt by those in charge,

and with distrust by the workers. The
system now has the confidence of both

shop officials and workers where it has

worked for shop betterment, helped out

the foremen where they most needed

help and given to each worker a

larger independence and manhood.

The outline of its introduction is as

follows: With and through the co-

operation and advice of the Super-

intendent of Shops and his assistants,

a general betterment of conditions was

undertaken. Shafting and machinery

were lined up and also speeded up.

Motors changed so as to be better

adapted to their work; belting was re-

paired and put in first class condition,

under the charge of one man. Ma-
chines were rebuilt or accelerated.

Grindstones were taken out and re-

placed by modern abrasive wheel in-

stallations. Small tools were standard-

ized, and made under best econotnical

conditions in the tool room. Leaks in

air and steam lines were stopped, etc.

This preparatory period consumed nine

months.

The next step was to evolve a method
by which the actual cost of every opera-

tion could be determined. Costs con-

sist of direct labor, of a machine rate

and of indirect charges. Direct labor

and macliine rates, in determining

costs, arc li^ured l)y the hour, and the

indirect expenses are provided lor by
carrying them as a percentage of the

direct workers' wages. For instance if

a certain job takes three hours;, if the

man's rate is $o..30 an hour, the ma-
chine rate is $0.50 an hour, and the sur-

charge for the department 80 per cent

of the man's rate or $0.24 an hour,

then the cost of the operation is:

For direct labor $0.90
For machine charge 1.50
l'"ur surcharge 0.72

Total cost $3.12

If by a better worker, or with a bet-

ter machine, the work is done in two
hours, then the cost becomes;

For direct labor $0.60
For machine charge i.oo

F^or surcharge 0.48

Total cost $2.08

Not only is the cost of the operation

reduced 33 per cent in this latter case,

but the output of the shop is increased

from S-i to 5 per day, a gain of 50 per

cent. All machine and surcharge rates

having been determined, the next step

is to standardize the necessary time for

doing any particular job. If to take

the above example, two hours is a

reasonable time, it would be made a

standard. Many jobs are continuously

repeated, and these were standardized

first. As to every job standardized, we
had thereafter the standard time it

ought to take, and the time it actually

did take. As already stated a bonus of

20 per cent was paid for reaching

standard time, a larger bonus for beating

standard time, a lessened bonus for less

than standard time, there being no

bonus for a time equal to standard time

and a half. Decimal time was adopted,

observations were made down to tenths

of hours, and thus we never vary more
than 3 minutes from accuracy. If many
of a smaller article were made, they

were grouped together, so much stand-

ard time for 10 or for 100. Some men
would have but a few of their jobs

standardized, working day work on

other jobs. Others had a large part of

their work standardized, but not all.

The objections to this system were
that men hurried unduly on the bonus
jobs, and rested up on day work
jobs, so that the employer lost. As-
sume that under the old day work sys-

tem, two jobs each took five hours,

and cost in labor $2.50 and that one
of them was standardized to four

hours. The expectation of the em-
ployer was that he was to pay 20 per

cent bonus for the four hour job, or

$1.20, that the worker would still take

five hours on the day work job, cost-

ing $1.25, a total of $2.45, and that as

an equivalent for the 20 per cent bonus
there would be an hour saved. If, how-

ever, the worker took three hours on
the bonus job and was paid $1.20, and
was then so tired that he took seven

hours on the day work job and was
paid $1.75, the total cost to the em-
ployer became $2.95, and he not only
did not save an hour, but the work
actually cost him $0.45 more, the total

amount of the bonus. While such
cases were rare they occasionally oc-

curred.

We took nearly two years to stand-

ardize most of the operations, and
then we were ready for the final step,

which was to use a standard cost for

every operation, most of them being
time study standard cost, and the few
exceptions being provisionally stand-
ardized by the machine shop foreman or

some other authority. These standard
costs, not the actual costs, are now
used by the accounting department, and
the advantages of this method, both
from the accounting, operating and
moral point of view, are very great.

The gain to the accounting depart-

ment is that costs are standardized,

known and ready to be entered before
the job is begun. The gain to the
operating department is that the effi-

ciency of every worker on the job, and
of every foreman, and of every de-

partment, becomes a matter of record,

and weak and therefore costly spots,

due quite as often to the machine, ma-
terial, and method conditions as to in-

ferior men, can be bettered. The moral
gain is the highest of them all. When
an employer sees that a competent
worker, by earning increased wages is

steadily reducing standard costs, he
ceases to be troubled about high wages,
and becomes deeply interested in effi-

ciency, especially as an effort to reduce

the bonus would instantly decrease the

efficiency and therefore increase the

unit of cost.

Instead of disagreeing about wages,
both employer and employe are in full

agreement as to efficiency. It is not

possible always to avoid re-adjustment

of wages. When wages are going up,

wages under Individual Effort are ad-

vanced to the prevailing scale. If

wages go down they may also be re-

duced under Individual Effort. Atiy

change of wages might be obviated, if

standard wages were so low as to be
below usual variations due to hard
times, and if Individual Effort earnings

were so high as to be above even the

highest outside scale, but such a situ-

ation may not be desirable.

At the present time at Topeka men
are paid the standard rates of pay.

AU their work is on Individual Effort,

their efficiency is the relation for the

whole month, between the standard

times and actual times. Standard
times are fairly and carefully deter-
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mined and are made easier in boiler

shop than in machine shop, easier in

the blacksmith shop than in the boiler

shop, where a worker willing to strike

a hot forging hard and often on a

warm summer's day deserves higher

reward than one who can increase

speed rapidly without special personal

discomfort.

For 100 per cent efficiency a worker

receives 20 per cent bonus on his pay,

for 90 per cent efficiency about 10 per

cent bonus, for 80 per cent efficiency

about 4 per cent bonus, for 73 per cent

efficiency about i per cent bonus.

In the other direction, for iio per

cent efficiency the worker receives 30

per cent bonus, for 120 per cent efficiency

lie receives 40 per cent.

Tlie Individual Effort workers in the

machine shop at Topeka for the month
of March were classified as follows:

2 bttwecn 15 ard 20 per cent.

1
• ..." 28.5

4 " 30 " 40
13 " 40 " 50
17 " 50 " 60 "

23 " 70 " 80
27 " So " 90

'

49 " 50 " 100 "

24 " lOD " IIO
"

29 *' 1:0 '* 120
"

13 " 120 " 130

9
"

130
"

140
6

"
140

"
150 "

5
"

150
" 160 "

2
" 160

"
170 "

3
'

170
" i8d

1 210

The effort of the general foreman

should be to bring all the men now
on the wrong side of the average line

over onto the right side, beginning, of

course, with those who are lowest. Mr.

Emerson recently read a paper before

an audience of the University of Chi-

cago, which I would like to read if

time permitted, but as it is already

in the hands of most of the members

I confine myself to a few extracts.

The paper brings out clearly Mr. Emer-

son's theories.

Firstly: That the employer and

worker can make far more by elim-

inating existing losses than they can

through antagonism to each other.

Secondly: That the best and therefore

highest paid workers are the cheapest

and that the rate of wages is insignil'i-

cant, compared to the efficiency.

Thirdly: That an opportunity to deter-

mine his own rate of pay, coupled with

a certainty of absolute fairness from

the employer, and congenial surround-

ings, will attract and hold the highest

class of workers, high in character, in

reliability, in efficiency in output.

To emphasize the uselessness, not to

say criminality of the antagonism

between employer and employed, he

uses the simile of two half starved

hunters, joining in the pursuit of a

buffalo. One is a skilled hunter, able

to follow the quarry, the other has rifle

and knife. The skilled one guides the

armed one until the game is run down

and killed. .\ fire is built and the

tongue cut out and then the two f;dl

to quarrelling and both want it all,

and while they disagree and fight, the

whole .carcass, big enough to feed 500

men, spoils, is devoured by wolves and

the salable pelt is ruined.

The antagonistic combination of

capital and labor is to-day so inefficient

that neither claims half of what it

might have, if useless wastes were

eliminated and all effort positively di-

rected, hi periods of great activity

both wages and profits rise, in periods

of depression both wages and profits

fall, but periods of activity can be in-

definitely prolonged, periods of depres-

sion be much curtailed, by increasing

efficiency and eliminating wastes. It is

particularly the duty of the employer

to point the way, to hold out the hand

of peace and good will in joint effort,

and when the hand is held out is not

less the worker's opportunity and duty

to show that he can also do his share.

Mr. Emerson makes the startling as-

sertion that the average efficiency of

all men of militia age, i. e., between 20

and 40, is not over 5 per cent and that

under perfect conditions, either twenty

times as much could on the average be

accomplished or the 5 per cent of the

present militia population could do it

all. If this is even reasonably true,

why is there any such question as

woman and child labor? The sturtli-ng

assertion that the efficiency of the aver-

age total male population is not more

than s per cent and the average worker

only 50 per cent of what it normally

should be, the enormous difference

between 5 per cent efficiency and 8o per

cent, what it should be certainly makes
our ears tingle, when this statement

shows a chance to increase reward of

labor 100 per cent and at the same

time cut prices 20 per cent and double

the returns to capital, solely by elim-

inating inefficient methods, inefficient

machines, inefficient men and wasted

materials.

To increase wages and at the same

time the returns to organizers, thereby

bringing about a genuine reconciliation

of and between those who work and

those who direct, is the mission of the

Individual Effort System. To deter-

mine the present unit cost of produc-

tion down to the most minute opera-

tion, lower the unit cost by increasing

tlie efficiency of the organization, meth-

ods, machines, materials, the individual

workers. Cost to the public reduced,

benefiting indirectly all, including those

who want the much discussed 2-cent

fare. All this may seem strange, and

like the chasing 'of a phantom, the con-

sideration of platitudes, but to one

who has watched the result of the ap-

plication of these methods, the actual.

endrnious increase of output, the cheer-

ful lianding over of from $40 to $50

per month to workers in addition to

their regular wage, it does not seem so

strange.

To he.ir the grumblings cease, to

hear that such and such men left the

service because they were not given an

opportunity to work on the Individual

Elfort plan; good workers, for the time

being on some work where schedules

were not established, leaving because

they were not transferred to work

where schedules were in force. Time

and place will not permit of going into

minute details of figures, or of cards,

work slips, checks, diagrams; nor a de-

scription of the dispatcher-like board

used by the general machine foreman

who with the assistance of a couple of

clerks, a messenger boy, some con-

venient telephones, can keep the whole

shop lined up, and at the end of the

day or week know to a certainty how
long it took to do each job, what ma-

chines it was done on, how much it

cost, how many hours any machine

was idle, what machines and who were

most efficient among the workers. This

dispatcher-like board has been pho-

tographed and described at length in

sonic of the technical journals recently,

as well as the various methods em-
ployed in working out the Individual

Eff'ort System and the further develop-

ment of the efficiency plan; and how
it has built up and refreshed the in-

terests until instead of mere routine,

uninteresting work-a-day, oftimes luke

warm efforts, there is keen business en-

terprise, so injected into the day's busi-

ness, that all take an active part and a

proprietary interest. I have heard

more kicking because men whose busi-

ness it is to get material to and from
machines and men who were supply-

ing material did not get it around in

time, so that workers who were about

done with one job could look over the

next job and make proper preparation

to attack the next job, than I can give

account of here.

To those interested I would also say,

come to Topeka, or visit "other points

on the Santa Fe System, and see for

yourself and judge the results. If any
of you have any misgivings about

material being spoiled and lying about
in a mangled state, as some of us were
led to believe would be the result when
we started in on this system, look over

a car load ready for shipment, take

gauges, templets, drawings, rule and

calipers, and see for yourselves.

{Continued on page 311.)

The deepest %vounds are made with

the tongue. Bullets may be removed,
but no probe can reach far enough to

locate a bitter word.
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General Correspondence

Old-Time Engine.

Editor:

There arc fi.-\v earlier .sul)seriliers than

I for your excellent paper, and your uni-

form fairness to employer and employe

h admirable. Your historical articles

en the evolution of the locomotive are

interesting to a "past master" throttle

puller like myself, though I did not stop

there in railroad service.

In illustrations of old and curious loco-

motives, I do not remember to have seen

one like the blue print I am mailing with

this, but I can give you nothing of their

history further than as I saw them as

a young boy on the Old Colony and

Newport R. R., now X. ^'., N. H. &
H. R. R. At that time they pulled

.suburban trains between Boston and

stations south of there. This was in

the early sixties, at the time of the Civil

War, and to see one of these little

engines and a big freight engine—a 16 x
24-in. cylinder engine was a big one

then—double heading with a trainload of

soldiers going to the war was a sight, to

my youthful eyes. As is characteristic

of railroad men, they were nicknamed
"pups," and I then resolved that when
"1 was a man" I would run a "pup," or

maybe a big "Blood" engine. I later

realized my ambition to run an engine,

l)ut never ran a "pup" or a "Blood." By
whom or where these engines were built

I do not know. The print shows the end
•of machine shop and wall of roundhouse
of the N. Y., N. II. & H. R. R. in

South Boston. You can see that they

were no mean engine when you read the

name of the first governor of Plymouth
colony, "Governor Bradford," on the side

of the cab. Y'ou may be able to get the

history of these little engines by writing

to some old employe of the "Old Colony
Railroad." We may say they .(the

"pups") were very small, but they no
doubt filled their purpose in their day as

we do ourselves. I am glad of your suc-

cess and enjoyment of a long, useful

life. Geo. H. Brown.

Dubuque, loi^'ci.

Perfume Too Expensive.

Editor

:

I received in due course your letter

asking for photographs and blue prints

of an alleged perfume-distributing car

which, according to a report published in

the New York Times, is used in the

Paris subways for perfuming the tun-

nels and roadway. I sent at once for the

Times correspondent who had sent the

story, who confessed that he had taken

the yarn from a paragraph in the Figaro,

but had not made any investigation to

confirm it. This he promised to do, how-
ever, and send me the facts without de-

lay. This he has not done, for the evi-

dent reason that no such perfumery car

exists or has ever been used here.

What is true is this : During the past

winter there was a serious epidemic of

la grippe in Paris, with tendencies to

pneumonia, and the doctors were accus-

tomed to say that the subways of the

Metropolitan railway system were in-

fested with germs of such diseases, and
advised their patients and friends to avoid

the "Metro."

Natural Desire to Advance.
Editor :

There is one thing in the railroad world
that has puzzled me considerably, and I

write you for some light on the subject.

What is the reason that nearly if not all

of our railway managers, such as train

masters, assistant superintendents, super-

intendents, general managers, vice-presi-

dents, presidents, etc., come from the

ranks of the office men and train depart-

ment? Vou very seldom hear of promo-
tions from the ranks of enginemcn.

Now, if there is any class of railroad

men in the ranks that should know all

the ins and outs of a railroad it certainly

are the enginemen. Why is it they are

Tin-; OLD EXGIXE, "GOX'ERXOR BRADFORD," OX THE O. C. R. R.

Accordingly, the management of the

subways tried to meet the crisis by send-

ing round sprinklers, that is, plain, com-
mon trucks carrying a tank of water in

which some germicide had been dissolved.

This was carried down to a transverse

perforated pipe which sprayed the tracks

and roadway like an ordinary street

sprinkler. There was nothing original,

ingenious or interesting about these

temporary sprinklers, nothing deserv-

ing a blue print or any notice what-

ever.

As to perfuming the subway, there has

never, so far as I know or can ascertain,

been any thought of such a thing. It

was all in the sesthetically imaginative

brain of the Figaro reporter. The Paris

"Metro" is a very practical and business-

like concern, which does not spend money
for perfumery.

Frank H. M.vsox.

Paris, France. Consul-General.

so seldom picked for promotion? Is it

because they are generally found with a

dirty face and hands and greasy clothes?

We are, as a rule, more interested in get-

ting our train (what don't belong to the

conductor) over the road, rather than

our personal appearances. Probably that

has some bearing on the proposition.

Y'ou are well aware of the fact that we
engineers are quite frequently compelled

to obey the orders of officials that we
know are really silly, absurd and unrea-

sonable. I can call to mind one bulletin

that was issued some time ago on one

of our western roads : "Notice to En-
gineers—Rough track will not be taken

as an excuse for delays to passenger

trains in the future." Results, several

serious derailments whereby the road was
blocked for hours at a time. This order

was not only absurd and unreasonable,

but criminal.

Engineers on fast trains figure time by
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tlie second, conductors by the niiiuitc,

dispatchers by the quarter hour, train-

masters by the half hour, superintendents

by the one hour, general managers by

the day, presidents by the month, board

of directors by the year, stockholders

by the time between dividends, as they

are of such uncertain periods, but very

desirable at anv time.

set aboiit making a hammer in which

the work of the valve should be done

by the piston itself and at the sanie

time put on the market wha.t he con-

sidered to be a more satisfactory ham-
mer.

The large chipping and riveting ham-
mer No. I has been put to every test

a hammer is likely to be put to and in

An examination of the piston and)

the interior of the cylinder after the

hammer had been used for some time

disclosed no signs of wear and this-

shows that piston must be perfectly

balanced.

By further reference to the cut it

will be noticed that the bushing at end

of cylinder may be forced back into-

tlie cylinder, thus shortening the stroke

and giving a much lighter blow.

As there are in this tool no parts

subject to any very great amount of

wear or liability to breakage it would
seem that this tool is likely to fill a

long felt want, and especially is this

true where hammers are used in places

remote from repair shops.

Hoping you may be able to use this

description and illustrations in your
valuable magazine.

Stroudsburg, Pa. R.wmond S. Lee.

L.VRCE .\.\1) .SM.\LL AIR HAMMERS OF NEW DESIGN.

In writing you this article I only want

to convey to you my feelings in this

matter. I have been in the engine de-

partment for nearly 20 years, am now
running an engine in freight service. It

is my desire to advance to a higher posi-

tion, but it looks as if I am done, as if

there was nothing for me to strive for.

I have a first class record as an engine-

man, take an active interest in my work,

also in the work and welfare of the com-

pany and my co-employes. I am aware

of the fact that I am in the wrong de-

partment for any higher promotion.

What would you advise ? I do not want

to stop here. I want to go higher. I

want at least a trial and an opportunity

to develop, to become something more

than just an engineer. You can use the

enclosed article as you see fit. Use it as

a basis for an editorial or publish it after

your own style. I have tried to convey

the idea. Fred Stiffler.

LeadvUh, Col,

every case has proved to be a better

controlled and heavier hitting ham-

mer than any of the heavier and

longer stroke hammers used in the

test.

The smaller hammer at the right of

the picture. No. 2, is designed for

granite chipping, etc., and it also has

proved very satisfactory.

Westinghouse E T Brake.

Editor

:

There is a certain class of railway

employees, both in road and shop ser-

vice, who vigorously oppose all new
devices in railway equipment; some
oppose everything on general prin-

ciples, some because they do not un-

derstand the operation of new appli-

ances, others because they do not un-

-msmszzi^^^m^
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New Air Hammer.

Editor;

Enclosed you will find photograph

and description of an air hammer re-

cently patented by one of our former

employes at this point, which I thought

might be of interest and use to you

in Railway and Locomotive Engineer-

I.N'G.

While Mr. J. Frederick, the patentee,

was employed as tool room foreman at

the New York, Susquehanna & Western

shops at Stroudsburg. Pa., he had

troubles of his own with the various

air chipping and riveting hammers in

use on account of the delicate and

comple.x valve motions and the diffi-

culty of making repairs to same and

finding the chief source of trouble with

the hammers to be in the valves, he

AIR HAMMER USED IN THE N. Y. S. & \V. SHOPS

-A glance at the line cut will show the

internal parts of the tool. These con-

sist only of a cylinder having ports in

proper places and a solid piston with

ports and annular grooves. This piston

controls the admission and exhaust of

air to and from the cylinder and the

speed of the tool may also be governed

by closing the exhaust ports with the

hand.

derstand and are unwilling to put forth

any effort to become familiar with im-

proved inventions. Were this element

in the majority a deplorable condition

would exist on American railroads to-

day for no doubt the locomotive boiler

would still be fed with a pump and the

standard brake would be a three-way-

cock and the reverse bar.

The new Westinghouse engine and
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tender brake is one of the latest

with which fault is being found

;

as could be expected, its strong-

est points are the ones to be at-

tacked. While complaints against this

brake are being made on account of

brake sticking, a description of its con-

struction will show that while the brake

valve handles are in their running po-

sitions tlie application chamber of the

distributing valve is always open to

the atmosphere and there can be no
creeping on or sticking of this brake

due to leaky or overcharged brake

pipes.

The release of this brake does not

require a high main reservoir pressure,

tliere is no frictional resistance of the

triple piston and slide valve to over-

come and no variation of brake pipe

and auxiliary reservoir pressure to con-

tend with, the release, under ordinary

conditions, is as positive as screwing
the oil plug out of the brake cylinder.

This positive release feature alone

will justify its adoption in all classes

of service regardless of tlie efficiency

of the brake previously used. There
is, however, a possibility of this brake
sticking should the main piston of the

distributing valve break or stick or its

expander ring work out of place and
lodge between the piston and cylinder

cover, the equalizing piston and slide

valve may not be moved to release po-

sition due to friction or packing ring

leakage and prevent the recharge and
following automatic application but it

cannot affect the release of the brake.

In double heading should the leading

engineer fail to move the equalizing

valves of the distributing of the second
engine to Telease position the second
engineer can always release his brake

with the independent brake valve.

The undesired emergency so often

encountered in the operation of tlie

highspeed brake with the G6 brake
valve and the quick action triple valve

on the tender, has been the cause of

lengthy discussions, frequent com-
plaints and numerous delays ; no doubt

a great deal of this was due to the

condition of the tender triple valve, es-

pecially where the 8 in. brake cylinder

and F36 triple valve were used as the

high auxiliary reservoir pressure has a

tendency to squeeze the lubrication

from the triple slide valve and cause

the piston to move more rapidly in ap-

plications, the graduating spring of the

F36 triple valve is less able to with-

stand the shock of stopping the triple

piston and slide valve in service posi-

tion than is the heavier spring in the

F27 triple valve.

Although the service ports in the two
triple valves are of the same size and
the capacity of the 10x24 reservoir is

but one-half that of the 12x33 the

amount of compressed air to be ex-

panded dues not affect to any appre-

ciable extent the movement of a slight-

ly sticky triple piston against the

graduating stem. Complaints of this

undesired quick action were not of such

frequent occurrence where the 10 and
12 inch equipment was used under the

tender and with the ET. brake equip-

ment this trouble cannot occur and ow-
ing to the length of brake pipe between
the Hs brake valve and the first triple

valve in the train the quick action is

not so ai)t to occur from slight dis-

orders of tlic brake valve.

On a locomotive where the driver

and truck brake is operated by a triple

valve there is a limited supply of com-
pressed air stored in the auxiliary res-

ervoir and on the initial reduction from
the brake pii)e there are three brake

pistons to be moved and the space in

the cylinders to be filled before suf-

ficient pressure can be accumulated to

register on an air gauge, the conse-

quent loss of braking power varies

with the condition of the packing

IIODERN ON THE BIG l-OUR.

leathers and the equalizing piston in

the brake valve.

There are some engines in all round

houses whose brake cannot be applied

with less than a six or seven pound
reduction in brake pipe pressure due

to worn packing leathers, and expand-

ed rings which do not hold the leath-

ers firmly against the walls of the

brake cylinders.

With the new air brake equipment

the brake cylinder pressure is deter-

mined by the pressure in the applica-

tion chamber of the distributing valve

and the supply is only limited by the

capacity of the air pump.

This brake possesses many advan-

tages in operation, construction and

economy which have been cited in

these columns and others will be in the

future as they are discovered.

G. W. KlEHM.
]]'asIiingtoii, D. C.

Heavy 2-8-0 Engine.

Editor

:

The large consolidation locomotive-

shown in the photograph which I am
sending you belongs to the Uig Four,
or C, C, C. & St. L. Railway, which is

now a part of the New York Central

system. About one hundred similar en-

gines have been received by the Big,

Four from the American Locomotive Co.

within the last two years, 30 of them hav-

ing the Walschaerts valve gear. The lo-

comotives are of the New York Central'

standard type, and are the heaviest ever

used on the road. The photograph might
prove interesting to readers of R/Mlway
AND Locomotive Engineering should you.

see fit to give it publication.

R. C. SCHMID.
Lafayette, Iiid.

Don't expect large things from a

little minded man. Some folks are

built on the penny scale and weigh

that much onlv,

—

C. H. Yaiiiiaii.

Theory vs. Practice.

Editor:

There was a time when some of the

able men at that period conected with
locomotive design thought that the closer

to the cylinders the throttle valve was-

located the better results would be had.

Some throttles were placed in the bot-

tom of the smoke arch, and many were
at the top of it, and when Wm. Mason>

& Co. built the Fairelie engine and

brought the steam from the dome
tl'rough the smoke arch back to the cen-

tre bearing of the engine and then for-

ward to the cylinders, it was considered.

bad practice. Mr. Eddy, of Boston &
Albany fame, considered much of his-

success was due to having the throttle

in the smoke arch, and during the seven-

ties the C, R. I. & P. took the balanced

valve from the dome and located it in.

the smoke box, claiming a benefit from

so doing. But time changes many things.

With engines using the Cole superheater^

the throttle is in the dome and the steam

passes along the length of dry pipe into

the heater manifold, then back near to-

the fire box and is returned to the smoke

box, and then to the cylinders, showing

a gain of much value ; in fact, so much
that an engine by this arrangement will

do fully as much work with 175 lbs. of
steam as an engine with the steampipes

direct from dry pipe to cylinders can do-

w-ith 190 lbs. of steam, a gain of 15 lbs.

On the Canadian Pacific their super-

heater accomplishes much more. They

make the steam travel to near the fire

box and return twice before starting for

the cylinder, and by so doing their en-

gines do the same work with 170 lbs. of

steam as an engine with steam pipes

direct will do with 210 lbs., a gain of 40

lbs. This should satisfy the most skep-

tical that the farther the steam goes after

leaving the water in the boiler before

reaching the cylinders the more power

it has. and to go on with this hne of

reasoning, how much would the gain be-



310 RAILWAY AXD LOCOMOTIVE ENGINEERING July, 1907.

if it was arrniiged to pass the steam

through these pipes eight times in place

of four? Would not the same propor-

tion of gain be shown? That would let

us have a pressure that would reduce

the cost of boiler repairs most wonder-
fully, and if it would not do so, please

tell us why. A. Sheumacher.
Phihdelf Ilia. Pa.

Hoping you will find space for this in

your valuable paper,

Lrhaiia. III. \\ . S. Blch.\nan.

Engine vs. Push Car.

Editor

:

The enclosed photograph is of a pilot

beam whicli was removed from one of

the engines running on this division of

the Southern Pacific. The engine ran into

a push car loaded with rails. The photo-

graph shows the 8o-lb. rail wirich pene-

trated the 12 X i2-in. oak beam, striking

R.\IL DRI\'E\ THROUGH PILOT BEAM.

the back plate, which is i x 12 ins., and

bending it back ^lA ins. from its face.

This plate prevented it from entering the

cyHnder casting at the saddle. The rail

had to be cut off in order to let the

engine proceed, it being almost impossible

to extricate it frcm the beam out on the

road.

Fruitvale, Cal. W. W. Updegraff.

Bracing of Flue Sheet.

Editor:

Thinking it would interest some of

you readers I am sending you a blue

print oi flue sheet braced as directed

by our master mechanic Mr. J. .A. Gib-

New Coal Gates.

Editor:

The need for something better in

coal boards has long been recognized,

and many devices have been patented,

but did not prove desirable. The
Briggs coal gates patented by Fred-
erick E. Briggs, of Carbondale, Pa.,

November 13, igo6, seem to meet the

want and are the best yet invented. .A

trial of them \vill prove all that is

claimed for them—safety, durability,

convenience, money savers; when
properly applied. By mistake in blue

print some new engines built for D. &
IT. have gates wrongly applied, making
them practically useless. The place to

see them in perfection is at Carbon-
dale, Pa., where a set has been in use

over a year and are all right yet, end
on collisions not moving them.

Stcvcnsvillc, Pa. M. K. Jones.

Boring Device.

Editor:

Being a reader of Railway and Loco-

motive Engineering for a number of

years and feeling interested in it, I am
enclosing photograph of a little device

designed and made at the Queen &
Crescent shops at Ludlow, Ky. You
will notice this is a small boring bar
made suitable for boring out main valve

bushings in the 9;/4-in. air pumps. This
little device is quickly attached and
main valve bushing bored out in less

than 5 minutes. It can be easily at-

tached to pumps in position for mak-
ing roundhouse repairs.

I not only find this a neat little

saving in labor, but also in expense in

making repairs. The handle to the left

is the feed handle, and one to the

right is the power handle, and it is very

METHOD OF BRACING FLUE SHEET. I'.IG FOUR.

son. These flue sheets are 78 ins. wide
with 370 flues. Mr. Plowman, our boss

boilermaker here on the Big Four,
braced one of these sheets on .April 18,

1905, and one December 23, 1906.

These engines have been in constant

service since these dates and flue sheets

are comparatively straight at this date.

easily operated. We have many other

small tools which we find very saving

in making quick repairs to air pumps.

J. B. Childs,

General Foreman Queen & Crescent
Shops.

Ludloic, Ky.

Ulster & Delaware Ten-Wheeler.

Our illustration shows an ordinary
ten-wheel e.nginc (4-6-0) for the Ulster

& Delaware Railroad, built at the

Schenectady shops of the American Lo-
comotive Company. This engine is

simple, with 20 x 26 ins. cylinders, and
balanced slide valves, actuated by
shifting link motion. The tractive

effort of this engine is 28,100 lbs., and
the factor of adhesion is 4.4. The driv-

ing wheels are 63 ins. in diameter, and
all are flanged. The guides are ar-

ranged for an allig:itor cross-head, and

I)E\KE FOR 1.;(JRI\G \-AL\-E BUSHINGS.

the top guide bar is recessed on the
edges so that the side of cross-head
and bar are flush. The butt end of the
main rod is forked, and all the rods are
of I-section.

The weight of the engine itself is

164,000 lbs., and the adhesive weight
amounts to 125,000 lbs. With the tender
the weight of the whole machine is

271,600 lbs. The whee'l base nf engine
and tender together is 52 ft. ^X in.

The engine wheel base is 24 ft. 9 ins.,

with a driving wheel base of 14 ft.

The extension wagon-top boiler of
this engine measures 6254 ins. outside
diameter at the smoke box end, and the
fire box is of the wide type, inasmuch
as it extends out over the frames. The
fire box side sheets are straight and
the crown and side sheets are made of
one plate, and the roof sheet and the
side casing sheets are one. It is 96^^
ins. long by 65!/J ins. wide, and has a
grate area of 43.5 sq. ft. The taper
sheet is the second course and slopes up
about 8 ins. The heating surface is in

all 2,412 sq. ft., being made up of 143.9
in the fire box and 2,268.1 in the tubes,

which latter are 304 in number and
14 ft. 4 ins. long. The ratio of grate
area to heating surface is as i to 55.4.

There is a slight slope toward the rear
end of both crown and roof sheets.
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with a 22J4 ins. steam and water space

between them. The back head slopes

forward about 12 ins. There are six

washout plugs along the level of the

crown sheet, placed in the fire box cas-

ing sheets, and three in the back head.

The tender frame is made of lo-in.

channels .ind i)Iates, and the trucks are

of the arch-bar type, with 33-in. Boise

wheels. The tank has a water bottom
a«d holds 5,000 U. S. gallons of water
and 9 tons of coal. The cab is roomy
and made with three windows on a side,

and altogether the engine is a neat and
serviceable looking machine. Some of

the principal dimensions are as follows:

Driving Journals—All 9 ins. x 11 ins.

Engine Truck Journals—Diameter, 6 irs. ; length,
10 ins.

Tender Truck Journals—Diameter, 5 ins.; length,
9 ins.

Boiler—Type, extrusion wagon-top; working
pressure. 200 lbs. : fuel, bituminous coal.

Fire Box—Thickness of crown, ^ ins.; tube, J^

ins.; sides, ^^ ins.; back, ^/m ins.

General Foremen's Association.

{^Cuntniucd frum page joO.)

STORES DEPARTMENT AND SHOPS.

The report on the "Relation of the

Store Department to the Shops" was
Topic No. 4 at the recent meeting of

the General Foremen's .Association. The
committee making the report was com-
posed of five members. Mr. G. W.
Keller, of the N. & W., was chairman,

and Messrs. Thos. L. Drew, of the

B. & O., and J. R. Crowley, of the Cen-

tral of Georgia; W. Pholman, of the N.

v., O. & VV.; J. C. Wilkinson, of the Rock
Island, formed the committee. The re-

port, as follows, is slightly abridged:

The relation of the store department

to the shops should be very close, and the

best of feeling should exist between the

store department people and the foremen

in the shops. It must be remembered that

the store department at all large shops

ANTICIPATION OF WANTS AND PREPABEDNESS

To be prepared to meet emergencies

covering every day "running repairs" and

accidental breakdowns there should be

a fair supply of all kinds of material,

covering the different classes of engines,

kept in stock and properly maintained in

store house and stock room. In stock

room there should be on hand and main-

tained a limited stock of duplicate stand-

ard parts machined and finished as far

as practicable, ready to meet an emer-

gency break-down. Being so prepared,

there is little delay experienced in getting

an engine serviceable for the road.

Anticipating engines to be drawn from

service and shopped for general over-

hauling. A careful inspection should be

made by each foreman of the different

shops at least thirty (30) days prior to

the date intended to shop engine; a

memo made by each of the repairs and
renewals required as far as possible.

TKX-WIIEEL SI.MPLE E.NGIXE EOR THE ULSTER & DEL.-\\V.\RE.

M. R. Coutant, Master Mechanic. .American Locomtive Co., Builders.

Fire Box Water Space— Front, 5 ins.; sides, 3J'2

ins.; back, 2Y3 ins.

A\T Pump—9j''2 ins. L. H.; one reservoir, 24 J^

ins. X 136 ins.

Engine Truck—Four-wheel, with cast sttel swing

frame and swing center bearing.

Piston Rod—Diameter, 3j^ ins.

Smokestack-—Diameter, 16 ins.

^^alves—Type American balanced; travel, sV^

ins.; steam lap, ^ ins.; ex, lap, line and

line inside.

Setting—Line and line full gear li ins. lead at

^4 stroke cut-off.

Wheels—Engine truck, diameter, 30 ins.; kind,

Boies.

Driving Boxes—Gun iron.

The story is told that a workman in

the Rogers Locomotive Works having

suggested some small improvement to

Thomas Rogers the latter took a ten-

dollar bill and gave it to the man on the

spot. Rogers' workmen were always

sugesting improvements and they were

generally rewarded on a small scale by

the foimdcr of the works.

has a great deal of work to do and has

to carry a very large stock on hand on

account of so many different classes of

locomotives. .And if the store depart-

ment and the shops are working together,

hand in hand, they can be a great help

to each other. The store department can

have a stock clerk, and he doing the very

best he possibly can do to keep the stock

up ; but there is a lot of material over-

looked by him that the foreman can ad-

vise him of if their relations are in har-

mony with each other.

We think it a good idea for the store

department officer to converse with the

shop foremen when the time comes to

place the regular monthly requisitions

and see if they have anything to be

ordered that probably they have over-

looked. As soon as the foremen find out

that the department is out of any needed

material they should advise him at once,

so that he can have it hurried.

Then each foreman should go over stock

of material and duplicate parts peculiar

to his department. If any necessary ma-
terial or duplicate parts are not in stock,

or due on requisitions, a special requisi-

tion should be placed covering necessary

requirements in order that ample time

may be given the purchasing department

to secure and have the material on the

ground when engine is shopped.

A STOCKROOM AND THE DISTRIBUTION OF

MATERIAL-

There should be a room conveniently

located in the shops for use as a stock-

room for all finished material, and there

should be kept finished and ready for

immediate use all parts of the different

classes of locomotives and especially the

parts most often used.

There should be a capable man in

charge of this room ; one who is familiar

with all the different parts of the dif-
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ierent classes of locomotives, and he

should run this on the maximum and

minimum scale. When material gets

down to the minimum he should at once

place an order on the machine shop fore-

man for the material wanted, and this

should be gotten out without delay.

Each gang foreman has certain low

rate men who do all the trucking in and

out of all material, and these are the

men he could give orders to to go to

stockroom for any piece of material he

may want, thus saving the high price

liibor looking up this material.

Stockroom should contain finished

standard pieces, and parts where it is not

practical to finish, to complete as near

as practical. For locomotive repairs such

parts as eccentrics, eccentric straps, fin-

ished shoes and wedges (finished except

on faces), driving boxes, except boring

and hub facing; slide valves completed,

links completed, pistons and crossheads,

as near as practical ; cylinder bushings

bored and turned (as cylinders can be

bored to suit bushing) ; cylinder pack-

ing for all cylinder diameters varying in

sizes by one-eighth piston rod and valve

stem packing completed, eccentric rod

jaws finished ready for welding on, main
and side rod ends finished and ready for

\relding on, crank pins finished, except

fit ; driving axles, except wheel fits ; steam

chests and covers completed, all classes

-of boiler checks and steam cocks, studs

and bolts of various lengths and
diameter. Stock for various classes of

engines should be arranged separately

and placed in stock room, where it could

readily be observed, and replenished be-

fore it is all used, as delays are likely

to occur waiting on castings or forgings.

Stock should be placed, and class mark
or size, in a position where it is fre-

quently passed by master mechanic and
foreman. For instance, we have tried

several methods of storing cylinder pack-

ing, and would find it invariably mixed
b\- parties using it. We then had upright

bins, each bin for its respective size,

marked above it, and can observe when
any one size needs replenishing, and so

on with other material. Small brass fit-

tmgs of standards are best handled by
finishing and delivery to store room, to

be issued on requisition when needed.

Invariably where a new class of engines

i;: secured by a railway company they

will develop a weak part, and if this

should be a part such as eccentric or

strap, or steam chest, requires a stock

of them on hand. It is well to first ob-

serve the c; use of breakage either from
imperfect m.'terial or faulty design; if

the latter, the design should be changed

before a stock of such parts is made,

as this will avoid scrapping new and un-

used material.

Beginning with the seventh month of

the fiscal year, measures should be taken

to gradually decrease in ordering, so that

the year end will find only the actual

wants of material on hand, and not tons

of some certain parts and none of an-

other.

The casting yard is a very important

adjunct to a machine shop, and should

be under the supervision of only one

official, and he, in turn, have one certain

man to keep it properly arranged, look

after getting all orders and patterns for

castings, see that castings are placed in

proper places, and so arranged that they

n;ay be readily observed for the two-fold

purpose of securing when wanted, and

ascertaining the amount on hand when

ii'specting the stock.

Another class of stock that requires

better attention than it generally gets,

is second-hand car and engine truck

v. heels. The plan of handling this would

suggest that as soon as a second-hand

wheel is removed from the axle that it

be measured and its circumference or

diameter and bore of wheel fit be placed

on tread with paint or white lead and

wheel stored in a conspicuous and con-

venient place until a mate for it comes

ill, and then he mounted on axle. By

ROCK TRAIN, COLUMBI.\ RIVER JETTV.

this practice the company will get the full

wear of wheels as soon as practical to

get, and will avoid good wheels being

found in the scrap pile.

M.^NUFACTURE OF FINISHED PARTS AND

THEIR DISTRIBUTION.

All parts of locomotives on the system

should be made interchangeable as far

as possible when undergoing repairs, re-

gardless of class. For illustration, we

will take a Type B passenger locomotive

with four drivers and four truck wheels,

with 80,000 lbs. on the drivers, cylinders

iS X 24 ins.,. 170 lbs. steam pressure,

equipped with No. 8 injector. As a com-

parison, we will take Type D freight

locomotive with eight drivers and two

truck wheels, with 116,000 lbs. on

drivers, cylinders 20 x 24 ins., 160 lbs.

steam pressure, equipped with No. 9 in-

jector. This is about the way we find

the majority of locomotives equipped on

our railways of to-day, which are bur-

dened with every build of locomotive

known to man and fitted up with so many
different attachments, which, if maintained

ill their original design, will require the

making of hundreds of patterns.

In Types B and D, the No. 8 injector

should be replaced with a No. 9 injector,

the same as on the freight locomotive,

class D, and all boiler checks, feed pipe

connections,, tank hose, sleeves and

couplings should be changed to suit,

making them all one standard. This may
seem, at first, extravagant, but it will

work to economy very quickly, as I know
of a railroad that has over a hundred

locomotives of twelve different types

ranging with steam pressure from 140 to

180 lbs., cylinders varying from 17 to

20 ins., diameter 24 to 26 in. stroke, using

No. 9 injector for the past five years

with the best results. In fact, the only

complete injectors carried in stock are

those at outlying points on branches, as

at shop terminals they only carry repair

parts. There are always injectors re-

paired for engines in shops that can be

exchanged for roundhouse work, thus re-

ducing the cost of carrying stock to a

maximum, and this can be practiced in

the case of blower valves, air pump
valves, lubricators, water gauge and glass

cocks, also cylinder drip cocks, and, in

fact, all trimmings should be interchange-

able on as many types of engines as

possible.

The finishing of standard parts for the

repairs of locomotives should be made on

shop orders, and as many pieces finished

on one order as in the judgment of the

management will be most economical for

the service. Thus all pistons, rods, car-

riers, packings, driving boxes, valves,

pedestal shoes, wedges, except thickness,

cylinder heads, steam chests, cylinder

bushings, except 1-16 in. on outside left

to make fit. In fact, you can have every

new piece needed to repair the locomo-

tive ready to apply as soon as it comes

into the shop for repairs, and there

is no waiting or delay for machine

work.

Distribution of finished material to out-

lying points should be made through the

supply department, and handled as far

as possible by one man, who will become

accustomed to the work and will be able

tfi pick out and ship the material wanted

fiom the description furnished by the

party asking for it, instead of chasing

the general foreman for the necessary in-

formation. The amount of stock to be

carried at each ppint should be designated

by the master mechanic, general foreman

or some one competent to know what is

needed.

NECESSITY OF HARMONY.

This is a very important subject, and

one that comes close to all connected

v.'ith above departments ; in fact, we do

not know anything along this line of

more importance, not only to both de-

partments, but also to the financial end

of the railroad business.

We know of a case where about four

thousand dollars worth of a certain kind

of stock was carried for three years, and
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aiot one piece of the material used. This

was finally sold and the money put into

smaller and more serviceable material, to

the mutual advantage of shops and store-

liouses and to the financial benefit of the

company. This is one of many similar

cases that could be cited, but the above

J3 enough to show the advantages de-

rived from a hearty co-operation be-

tween the store and mechanical depart-

ments.

Roundhouse Ventilation.

The paper on "Roundhouse Ventila-

tion" recently read at the convention of

the International Railway General Fore-

men's Association by Mr. J. \V. Crysler,

foreman on the Chicago & North-Western

Railway, is as follows : Topic No. 6,

"Roundhouse Ventilation," has been di-

vided under several heads ; the principal

•one would seem to be the ventilation of

roundhouses, and, in the first place, we
are all ready to admit that a free ventila-

tion is a necessity, as we are often an-

noyed and suffer from smoke and gases

that escape from the locomotive stack

that fail to escape from the roundhouse.

Those who are familiar with roundhouse

work and practice understand the dis-

comfort that is experienced by the work-

men when two or three engines with

fresh fires in them have been backed

from under the smoke jacks to give the

machinists a chance to examine the cylin-

der packings, or file a main rod brass,

or make other adjustments that require

a quarter or half turn of the drivers to

get the defective parts come-at-able.

Perhaps the engine has been left standing

tack from under the jack to allow the

"boiler-washers to remove the washout

plugs, and as soon as the engine is again

ready for a fire it is fired up, and the

dense volume of smoke is suffocating,

unless the roundhouse has been well ven-

tilated. Just here I would like to re-

mark that when the "Vitribestos Smoke
Jacks" with oblong openings were first

introduced we were favorably impressed

with them, as we saw there was no neces-

sity of spotting an engine closely, that it

could stand within a range for four or

five feet and still be under the jack. But

they did not stand the weather and the

blowers, but I understand an improve-

ment has been made in the quality of

the material, and we have some from the

same company of a smaller pattern that

are wearing well.

Many devices for ventilation have been

tried, and when we get one that will give

the workmen relief or comfort on a warm
summer day when the doors and windows
are all open, we find that it does not

work so well in mid-winter; there is then

3 down draught of cold air through the

same ventilator that was so serviceable

in the summer.

The best I have seen are the wooden

ones built up about five feet high and

are about five feet square, with ordinary

lattice sides and placed one between each

smoke jack, and a smaller one about two

feet square of same pattern over each

cab, on ridge of roof. These carry off

practically all of the smoke and gases,

and I believe would give great satis-

faction if the side openings in the large

ones were made adjustable or could

be closed like any ordinary window shut-

ter, so that we would not have too much
down draught of cold air in cold and

windy weather.

I presume that all or most of you

know what the conditions are in a large

roundhouse in cold weather, where en-

gines are coming in and going out con-

tinually. The steam and hot water let

out from boilers needing washout is

usually wasted, let through pipes from

each pit into sewer, but as it is impossi-

ble to carry off all this steam and hot

water, a great deal of it arises from the

pits, and with the escaping steam from

the cylinder cocks and injector pipes, etc.,

fills the house with a fog so dense that

it is almost impossible to find one's way
through it, and it does not seem possible

for any device in such weather to free

the house of steam or fog. This is one

of the worst things we have to contend

with in mid-winter, and, of course, the

warmer you can keep the house the less

fog you will have to contend with, and

this brings us to the question of heating,

and this seems narrowed down to a choice

between the two prevailing systems

—

steam or hot air.

There is so much difference in amount

oi steam or hot air required to heat dif-

ferent roundhouses, even of the same

size, that it is difficult to make a fair

comparison. The amount of fuel re-

quired depending so much on the loca-

tion, as well as the amount of business

done through its doors.

The most comfortable winter I ever

spent in a roundhouse was hundreds of

miles north of Chicago in a terribl}' cold

climate, but the house was always warm.

Why? Because the doors were only

opened in the morning to let out a switch

engine and one road engine for an ac-

commodation train, and not opened again

until about 7 :oo P. M., when they re-

turned from their day's work, so it was

comfortable all day. We used to have

plants in flower pots blooming in the

roundhouse all winter. But where I now
am we pass 175 or more engines in and

out every day over our turn-table, and

during the busiest seasons of the year

many more, and during the busiest hours

of the day some of these big doors are

open all the time, and it takes a large

amount of fuel to keep such a house

warm and free from fog, whether it be

steam or hot air. Taking these condi-

tions into consideration, I must sa\' that

I have not had experience enough with

each system to enable me to decide which

1 would prefer.

Of the types of buildings, I have seen

some different plans of engine houses

that could not be called roundhouses.

Two or more long buildings with a trans-

fer table running between them, from

which engines could be run in or out and

head over curve in either direction.

These plans seemed to be gotten up

for the purpose of doing away with the

turn-table, which lately seems to be re-

garded with some disfavor, on account

of its liability to break down, or by some

locomotive engine getting into its pit and

tying up a house full of engines. But

it seems to me that our ordinary round-

houses, with turn-table in center, is the

best, and most compact style that could

be gotten up. I believe every round-

house should have two or more outlets

and facilities on both incoming and out-

going tracks for taking supplies of coal,

water, sand and wood, and pits for

cleaning fires and ash pans, and also pits

or tanks, for blowing ofT the sediment

from boilers as the engines come in and

go out.

The turn-table should be handled by

power motor, either electricity, com-

pressed air or gasoline motor. I am per-

sonally in favor of a gasoline motor, as

it is quicker than air and less liable to

get out of order than the electric motor.

Every roundhouse should be provided

with drop pits and air jacks for remov-

ing and replacing drivers, engine trucks

and trailer wheels.

The location of the roundhouse should

b^" convenient to passenger depot, not

over one mile distant, and should be

fully as convenient to freight yards or

yard master's office. The roundhouse

foreman necessarily comes in contact

with a great many division officials, from

the superintendent down to the men un-

der his jurisdiction in shops, but with

none as frequently as with the yard mas-

ters, and with these he should keep in

close touch. They should co-operate,

work in harmony if they wish to suc-

ceed. In fact, harmony among the dif-

ferent departments of the division must

prevail to get best results, and co-opera-

tion between the different divisions is

just as essential to success. The welfare

of the company depends largely upon

the harmonious pulling together of all

employes, and the valuable man is the

one who is ready to utilize the services

and ideas of other men.

The influence of the personality of the

foreman is emphasized in the character

of the employes. He should be of a

cheerful disposition. His life a clean

example. He should strengthen every

man by standing with him as a man.

Treat your men fairly and justly and you

will, in nineteen times out ©f twenty, get

good returns. Keep your men in a good

humor. The cheerful labor is the best.
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Thriving on Patents.

A great deal of praise has been be-

stowed upon the patent laws of the

United States for their influence in se-

curing justice to patentees ; but the sun-

shine, even in this case, is not without

its shadow. The lawmakers have been so

anxious to enable real inventors to pro-

tect their rights, that they have provided

means by which fraudulent claimants can

collect royalties on inventions of no value

and on inventions to which they have no

just claim. Railroad companies were

ruinously victimized by the patent claim

sharks until they formed the Eastern and

Western Associations, which examine

patents and the claims of patentees. When
a patentee makes a claim upon a railroad

company for infringement of a patent, it

is submitted to the Eastern or Western
Association for examination. If the as-

sociation agents report that the claim is

unjust it is fought even to the Supreme
Court of the United States if necessary.

The expense of such a move is beyond the

means of most people :ind it is a very

common thing for users of mechanical

devices that they patented themselves to

pay royalties to associated thieves for

permission to use their own inventions.

Profitable patent pretensions frequently

inflicted upon the public have attracted

people of high business standing to as-

sociate themselves with rogues who have

organized into companies for preying

upon the people. The plan usually adopt-

ed is to obtain control of some minor

patented device intended for use on some
popular form of mechanism. Makers of

the machine never heard of the obscure

patent and keep on turning out their ma-

chine or apparatus by their workmen.

After a time the representatives of the

obscure patent give notice that their

patent is being infringed and demand
damages. If the case should be taken

into court the district and state courts

nearly always decide in favor of the

claimant, but should it go to the Supreme

Court of the United States, trained ex-

ports investigate the claims and justice is

generally done.

A railroad mechanic once turned

farmer and in his new occupation de-

vised certain improvements on imple-

ments and machinery. Among them he

invented an improved clevis of a plow.

Eight or ten years later, a patentee's

agent called upon this mechanic-farmer

and demanded royalty on the clevis,

which had been patented four or five

years before. On consulting a lawyer

this man was advised to pay the royalty

to avoid costly court proceedings and he

actually paid royalty on his own inven-

tion till the patent expired. That is a

representative case.

About 1833, Isaac Dripps, master me-

chanic of the Camden & -Amboy Rail-

road, invented a spark arresting smoke-

stack of the big balloon form, which be-

came the prototype of that kind of stack

and was used as the foundation for many
patented stacks that earned lucrative roy-

alties. Ten years after the Dripps stack

was invented, the Camden & Amboy Rail-

road were sued for infringing on a pat-

tented stack of more modern design. The

company beat the pirates, but it cost them

a great deal of money and trouble.

In 1846 Willard J. NichoUs of Hart-

ford, Conn., invented a foundation brake

which he did not patent. The need for

improved foundation brake mechanism

was becoming urgent about that time and

several inventors brought out appliances

in that line which were patented. In 1851

Henry Tanner, a most enterprising pirate

of other people's inventions, bought a

controlling interest in a worthless patent-

ed brake, took in the XichoUs invention,

and began selling patent rights to rail-

road companies. He did not confine

himself to the device which he had

bought or to the XichoUs brake, but sold

promiscuously to railroad companies the

right to use any kind of brake they pre-

ferred.

In 1853 Tanner began suing railroad

companies for infringing his brake and

juries invariably gave him judgment, so

that he collected vast sums of money.

His claims at one time amounted to over
$90,000,000. A decree having been ob-
tained against the Chicago and North-

western Railway, his representatives

offered to settle for $15,000,000 and.

passes.

About this time the Western Railroad

Association got into working order and
pushed the case to the Supreme Court of

the United States, which decided against

all the claims, and this line of fraud was
exploded.

Atlantic City Conventions.

The earl)' sunnuer has come to be

looked upon as the time for the railroad

men's conventions. A run to Atlantic

City with its far-stretching boardwalk by
the shining sea is a treat at any time.

The great piers reaching their white

arms into the blue waters attract thou-

sands of visitors at all seasons. The rail-

way conventions, as usual, seized upon
the most advantageous position, the steel

pier, and the supply men covered it with

the latest mechanical devices used on

railroads. The exhibits were highly in-

teresting and formed at once an object

lesson in the most advanced time and
labor-saving devices and in the elegance

and beauty of finished workmanship. A
notable feature this j-ear was the num-
ber and variety of machines in opera-

tion. The portability of electric drives

has made this feature more ready of ac-

complishment and the railway men have
cleverly taken advantage of this ex-

peditious method.

As usual on such occasions, the social

element manifested itself very pleasingly

under happy conditions. The severe life

of a railroad man does not in any way
detract from his enjoyment of such

brief hours of relaxation as come to

him, and while the serious part of the

meetings—the reports of the various com-
mittees, the presentation and discussion

of original papers showing the results

of valuable experimental work—received

the closest attention, it was pleasing to

observe that the meetings were not

dragged out to unreasonable length, and

that abundance of entertainment of a de-

lightfully social kind was provided for

the visitors.

The broadening influence of such meet-

ings and exhibitions cannot be overesti-

mated. Their growing popularity is an

assurance of the continued interest which

the future opens before them. The bring-

ing together of the brightest minds in the

railway world under the happiest con-

ditions is one of the most gratifying re-

sults of the social conditions of our time,

while the benefits to a large class of

young men are appreciated by them, and

are in striking contrast with the limited

opportunities of past generations of

mechanics to whom a mechanical exhibi-

tion like that at .Atlantic City would have-

been the wonder of a lifetime.
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Workshop Words.

A very common expression nscd to

designate a workman who has served his

apprenticeship is to call him a "journey-

man." The origin of this word is from

the French journee, meaning daily, liter-

ally, one who works by the day, and the

word journal, which we apply to the end

of an axle, conies from the same root,

and signifies that which turns or revolves

as the earth does in order to make day

and night. We also speak of the journey-

man having learned his "trade." This

word is from the Anglo-Saxon trod, a

footstep from which in time came the suc-

cessive ideas of a path, passage, way,

custom, calling, occupation or business.

Smith has its origin in the Anglo-

Saxon word smitan, a stroke, and the

smith was really in old times the man

who in his work smote or struck the

metal he worked. The goldsmith was tlie

man who beat out and worked .sold, and

the word smitten, the past participle of

smite, is easily connected with tlie .\nglo-

Saxon word. The blacksmith handled

iron, and his blackened or sooty appear-

ance when working at his coal fire is no

doubt the origin of the first part of the

designation applied to him. The word

"smithereens" is derived from the broken

up fragments due to repeated blows, so

that to knock a thing to smithereens is

practically to pound it to fragments.

Craft at one time meant skill, ability,

art, and comes from the Anglo-Saxon

craef, a word which had the meaning of

skill. A craft, therefore, was a calling

or occupation which required skill or

dexterity on the part of the workman,

and the handicrafts were such as called

for manual skill. The meaning of craft,

when applied to underhand behavior, is

thought to come from the Welsh word

craft, a hook or hold-fast, and in this

sense it referred to seizing with the

mind. The word crafty is therefore ap-

plied to one who exhibits a low or mean

form of cunning.

There is a word we constantly use in

connection with a locomotive, and that

is the word eccentric. This is from the

Latin ex, meaning out of, and centrum,

the centre, and is that which is out of or

away from the centre. The word alli-

gator, as applied to an open-jaw.ed

toothed wrench, is called so on account

of the resemblance to the mouth of that

reptile. Alligator comes from the Span-

ish name, "el lagarto," the lizard. The

word locomotive is compounded of two

Latin words, "locus," a place, and "mo-

tum." to move, and engine is from the

Latin in, meaning in, and gigno, to pro-

duce. The termination "gin" in the word

cotton-gin is a contraction of the word

engine. Spinning jenny is another ex

pression in which the last word is a cor-

ruption of engine.

Our common word wrench has a curi-

ous derivation, and is closely allied with

the word wrong. A wrong is something

which is not right or straight; it is some-

thing which has been twisted or wrung.

The Anglo-Saxon wrang is from

wringen, twisted. If a Frenchman de-

sires to imply that you are wrong, he

says "vous avez tort," you have a twist,

which is equivalent to our expression.

Wrench is from the same root as wrong,

and comes through the Anglo-Saxon

form of the word wrencan to twist, and

the word "wrenc" was used to signify

an artifice, or as deceit. When you say

you can give a man a "wrinkle," or a

new way of doing a piece of work, you

give him something which in its original

sense meant an odd twist of the mind.

Right is, in its primary meaning, straight,

and wrong is that which is twisted or has

been wrung out of the straight line or

course.

Promote Trainmen to Higher Positions.

Our correspondence department con-

tains a letter under the caption "Natural

Desire to Advance" which excites our

sincere sympathy. It voices the complaint

of the engineman who has performed his

duties faithfully for years, proved himself

a good reliable man, an example for

others to follow; and yet this man's

ability and training seldom exert in-

fluence to push him into the position of

superintendent or trainmaster. The field

of selection for railroad officials is not

so large that a class possessed of the ex-

perience gained by enginemen should be

fairly ignored, but that is really the state

of the case in the existing methods of se-

lecting officials.

The real obstacle to enginemen and

other trainmen advancing in railroad ser-

vice is the favoritism that helps office

men who are all the time in evidence

and are selected because better men have

been overlooked. How often have

divisions been demoralized by the selec-

tion of men for trainmasters or assistant

superintendents who had no more train-

ing for practical outside work than an

office boy.

There is such an ardent spirit of am-

bition among modern enginemen that

their self-denying labors to improve their

knowledge of the science of railroading

ought to be better appreciated in the

circles having power to order promotion

based on merit. This is a sentiment that

needs ventilating and we are persuaded

that good would come of agitation in

favor of promoting practical men from

the ranks.

street, South Boston. His first venture

was for the then Boston & Worcester

Railroad, for which he built three pas-

sengers, the Falcon, the Fury and Bee,

and three freighters, the Etna, Niagara

and Bison, all patterned after the llinkley

engine of those days, with extremely short

boilers to accommodate the engines for

the short turntable for which the directors

of the road spoiled all their engines.

His next attempt was a couple of pas-

senger engines for the same road, the

Hale and Henshaw, which were large

engines for those days, having cylinders

15x22, 66-in. drivers, and a 46-in. shell,

with long tubes.

These engines proved quite successful,

when running, as they passed a good

deal of their early life in the repair shop,

one of them, the "Hale,' winning the

second prize at the celebrated trial at

Wilmington, Mass. The first prize being

borne off by Wilson Eddy's 84-in. single

driver, the "Addison Gilmore."

Shortly afterward Mr. Wilmarth built

a number of engines for the Hudson

River Railroad, with -8-in. drivers and

outside cylinders, named after the various

counties through which the road passed,

the letters being placed on the side sheets

of the tender and being about three feet

high.

He built also a type which, since then,

has become somewhat modernized, the

Agawani for the Eastern road and the

Plymouth for the Old Colony road, the

drivers, four in number, and 54-'n-

diameter, being placed in the middle, and

in front of the fire box, with a four-

wheel truck in front, and a four-wheel

trailer behind.

Seth Wilmarth.

Seth Wilmarth, a picturesque figure as

a locomotive builder, graduated from the

old Hinkley shop, somewhere about 1848,

and erected the Union Works on Foundry

Breakage of Rails.

When railways were first introduced

for general traffic the iron rails used were

fairly durable and carried a hea^'y ton-

nage of trains before they wore out. For

a few years iron rails were honestly made

of first class material, but by degrees the

rail makers became weary of honest well-

doing and proceeded to put profit before

quality, so that the rails were notorious

for breakages and for rapid wear. This

moved the British Government to have

appointed a special committee of the

House of Commons to investigate, the

iron rail question. .\n expert rail maker

testified before this committee that the

first question asked him by the managing

director of a rail making concern with

which he was negotiating to take the po-

sition of superintendent was "how much

slag can you work into a rail?" That

policy of dishonesty more than the com-

parative weakness of iron hurried the

steel rail into use. The number of broken

steel rails now monthly found in the

tracks of .American railroads arouses the

suspicion that steel makers have of late

years adopted the policy of dishonesty
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which brought to grief their predecessors,

the makers of slag-loaded iron rails. The
recurrence of breakage had become so

serious that the New York Railroad

Commission recently made a thorough in-

vestigation of the extent of the breakages

complained of and they certainly have

proved very serious. Steel rails have been

steadily augmented in weight until the

most popular dimensions are 100 pounds

to the yard. This increase of weight was
naturally entered into with the expecta-

tion that the heavy section would be

stronger and less liable to breakage than

the lighter rails, but the record shows
that breakages of rails were never so

common as they have been during the

last three years.

The report says that 495 rails of loo-lb.

section were broken and removed from
the main line of the Lake Shore & Mich-

igan Southern in New Y^ork State during

the first three months of the current year,

out of a total of 505 rails broken. Also
that 475 loo-lb. rails broke on the New
Y'ork Central main lines east in New
York within the same period, out of a

total breakage of 477 rails. On the main
line of the Mohawk division, 217 loo-Ib.

rails broke in three months ; on the west-

ern main lines (within New York State),

107 loo-lb. rails broke. The total number
of lOO-lb. rails broken within the State in

January, February and I\Iarch was 1,295

;

a disgraceful record, for which the Steel

Corporation is mainly responsible, as

proved by the much lesser breakage of

older rails, rolled according to specifica-

tion. This deplorable condition may be

due to different causes, but it is certain

that a remedy must be found before the

traveling public will use railroad trains

with any sense of security or safety.

Railroad ofiicials are inclined to blame
the rail makers for the defects mani-
fested, the charge being freely repeated

that the heavy rails are not properly

worked in the process of rolling and that

defective parts of ingots are incorporated

in the rails. There is little question that

both these charges are well founded.

Meanwhile there has been too little

consideration given to the changed con-

ditions that exert a most destructive ef-

fect upon steel rails. The complaint is

made that modern locomotives inflict

great damage upon rails tlirough the im-

mense revolving blows of the driving

wheels, but there is railroad rolling stock

more destructive to rails than locomo-
tives, when the entire effect of the wheel
action is taken into consideration. The
locomotive has been blamed through habit

and repute for doing the greatest damage
to tracks, but that was because no car ap-

proached it in weight of wheel impact.

For the last ten years the heavy mineral

cars have been steadily approaching the

maximum wheel weight of locomotives,

and weights are now common on car

axles that were considered inadmissible

on the most powerful locomotives only

a few years ago.

The modern coal car goes hammering
over the track, each axle carrying a

weight of 35,000 pounds, a most unresilient

load carried mostly below the springs.

Suppose a train containing 50 of these

cars is going over a railroad at the best

speed the locomotive can attain. The
wheels constitute a protracted succession

of hammer blows of unknown intensity.

It is well known that when a rail, girder

or other resisting structural member re-

ceiving a blow that approaches the elastic

limit will recover its original strength if

given time, which is the redeeming

feature of track -endurance. But if the

blows are repeated at close intervals

without time being given for recuperation,

fracture will result. The locomotive with

40,000 pounds on a pair of driving wheels

imparted very destructive blows to rails

and bridges, but there was such long in-

tervals between the blows that recupera-

tion kept constantly remedying the dam-
age done. There is no time for recupera-

tion between the repeated blows of

numerous heavy loaded trains and break-

age of the rails is the result.

Fitting a Throttle Valve.

The balanced throttle valve has taken

its proper place as one of the perfected

attachments of the modern locomotive,

and in point of constructive detail it ad-

mirably meets the requirements of the

situation. It is a matter of regret, how-
ever, that so many leaky throttles are to

be met with, and it is to be feared that

few of our railroad machinists give the

thought and attention to the grinding

and adjusting of the throttle valve that

they might do. Indeed it has been re-

peatedly observed that when locomotives

are placed in the shop for general repairs

the throttle valve will be found to be per-

fectly tight, the valve and seat having

become fitted to each other by the mere
force of attrition. After being refitted

the valve will be found leaking. It

would not be safe to assume that if the

valve had been left alone it would have

remained tight, as it is more than likely

that the variations in the hardness of the

metal in the valve seat had caused some
degree of irregularity which the mere
turning around of the valve would ma-
terially disturb.

It may be remarked that the throttle

pipe or stand pipe as it is frequently

called is of much greater thickness on the

upper side, where it is attached to the

brace in the dome than it is on the outer

edge forming the rim of the valve seat.

This variation in thickness of metal af-

fects the wearing quality of the valve

seat very materially. Such variation is

more readily observed in the wear of

cylinders where the thick walls are softer

tlian the thinner walls of the cylinders.

Those who are familiar with the opera-

tion of boring out cylinders have no
doubt observed the greater degree of

wear of the thicker sides of the cylin-

ders. In grinding a throttle valve it will

be seen, after the first application of

emery, that the wear has been greater

on the thicker side of the valve seat, a

portion of the bearing remaining un-

touched. In grinding the valve, par-

ticular care should be taken that the man
doing the work does not remain in one

position nor allow the valve to remain

long in one position on the grinding

spindle. The tendency to exert pressure

other than in a vertical direction is very

great, and the pernicious effect of this

is obviated if the mechanic moves around
the dome instead of seating himself fix-

edly in one place. The valve should be

lifted after every few turns, and it is not

necessary at any time to exert much
weight upon the grinding spindle. Vari-

ations in pressure are also to be avoided,

a steady, equable weight being less likely

to create irregularities.

Some mechanics believe that the upper

or larger bearing should be left somewhat
lighter than the lower bearing, as the

expansion must be greater in the case

of a larger body of metal. It should be

remembered, however, that this is also

true of the bearing as well as the valve.

The bearing will expand equally with the

valve, so that allowance of this kind need

•lot be seriously considered. Among the

various tests as to the tightness of the

joints after grinding, the air test, if con-

venient, is very simple and reliable.

Chalk or pencil marks are also good tests

if the valve be placed in proper position

and slightly moved. If turned a complete

revolution the test is of no value, as in

making a revolution all the parts of the

face of the valve will touch somewhere.

It is well that from the beginning of

the operation of fitting, the front and

back of the valve should be definitely

marked, as a change of position at any

•time materially affects the perfect fit of

the faces.

Almost equal in importance to the

careful grinding of the valve is the fit-

ting of the throttle rod and attachments.

We .need hardly remark that it is the

steam pressure that shuts the valve.

The lever and rod should be so adjusted

that when attached to the valve crank,

the crank should strike the projection

on the stand-pipe before the lever has

reached the end of the rack. It is good
practice to stop in the third or fourth

notch from the end, as the accumulating

lost motion arising from long service

gradually brings the lever further toward
the end of the rack or throttle lever

quadrant. In this position the valve

spindle should be fitted with a slight

opening at the shoulder underneath as

well as at the washer or nut or key on



July, 1907. RAILWAY AND LOCOMOTIVE ENGINEERING 317

the top. The amount of opening need

not exceed ordinary thickness of paper,

but it should be sufficient to avoid any

possibihty of the throttle rod tightening

the valve spindle on the valve. It should

be noted that the pins are all thoroughly

fitted to the attachments and carefully

kept in place by cotter pins. In conclu-

sion it may be added that after com-

pleting the fitting of the throttle valve

and its atachments, which should all be

done by one skilled mechanic, thereby

avoiding any divided responsibility, the

throttle lever should be disconnected un-

til the engine is ready to be tired up and

move out of the shop. The tendency

atnong unskilled railroad men and others

who get up on an engine is to move the

throttle lever out of mere curiosity, or

otherwise. All engineers know how to

open and shut a throttle valve, many
others do not and they are often very

careless about it.

Increase in Railroad Equipment.

Until recently one of the striking fea-

tures of the railroad situation passed al-

most unnoticed. This feature is the great

increase in size and power of all railroad

equipment. The passenger hurries to his

pl.ice in a railway coach without a

of tjie shops, No. 2568, it appears to be

a small engine.

The following is the relative size of the

three types in use inside of thirty years

:

Total weight of engine C. P. Hunting-

ton, 2'j,ooo; Engine No. 1500 is 72,500;

Engine No. 2568 is 208,000; diameter of

Profits of British Railways.

The compiler of British statistics is

slow but he is sure and his statement may
be accepted as being correct enough for

all practical purposes. The blue book of

railways has lately been published and

shows that the gross receipts from pas-

senger and freight traffic last year on the

British railways were $625,000,000, an m-

crease of only 1.3 per cent. These earn-

ings include those of the electrified Metro-

politan and Metropolitan District rail-

ways of London, the Liverpool Overhead

railway and other lines of similar char-

acter in other cities.

The average dividends paid by the

British railways were 3^ per cent, on

the common, 3!^ per cent, on the pre-

THE "C. P. HUNTINGTON," NOW AN EXHIIilT IN THE .S.\C K.V.MEM U SHol'.S,

thought of the dimensions of the modern

car. He rarely stops to think how greatly

it has outgrown its fellows of a quarter

of a century ago. The freight car is more

likely to be noted by the shipper ; its

greatly enlarged capacity may appeal to

him more directlv.

RAILROAD E.XENn'LIl'KWHON OF LUE EORMER AND THE LATTER DAYS.

ferred and 4 per cent, on tlie guaranteed

stocks. On the loans 4 per cent, was paid

and syi on the debenture stock.

The number of first class passengers

increased by i.i per cent., and third class

by 0.8 per cent., while second class de-

creased by 6.5 per cent., leaving a con-

siderable net general decrease.

The receipts from excess luggage,

mails, parcels, etc., show an increase of

$705,000. The total net earnings were

$213,300,000 on the $6,415,000,000 capital,

or 3.39 per cent., against 3.36 in 1904.

There is therefore a slight increase here.

The freight locomotive in use on the

Harriman lines is the heavy consolida-

tion. It is perhaps the best example of

the wide departure from the old and

well established design of past years.

The old engine, "C. P. Huntington," re-

tired and lifted to a place of honor in

the Sacramento shops, is included in the

list for the sake of comparison.

A later and greatly improved type is

Number 1500, in point of size a great ad-

vance over its predecessors. It was pro-

vided for the valley traffic of California,

drivers are respectively 55, 63 and 57 ins.

;

cylinders, 11x15, 16x24 and 22x30 ins.;

tractive power, 3,506, ii,6co and 43,305

lbs. ; total heating surface of boilers, re-

spectively, 419, 1,120, 3,430 sq. ft.; boiler

pressure,' 125, 140 and 200 lbs.

In providing for constantly increasing

passenger traffic, additions to rolling

stock and improvements in carrying ca-

pacity of coaches have been made stead-

ily and rapidly. Our illustrations show

tlie relative size of the old and the new

passenger coaches : Car No. 80 was built

in 1880, and the other in 1905. The seat-

ing capacity is seen to be more than

doubled, and the weight of the coach in

actual service is multiplied more than

four times. This increased size provides

for a large volume of travel and for the

somewhat greater speed of modern days.

The ordinary size of freight cars in

use twenty-five years ago looks diminu-

tive beside those in use to-day. The car-

rying capacity in pounds is seen to be

multiplied between three and four times

and this is equivalent to the addition of

a large number of the old-fashioned cars

to the present-day stock.

A circular inch is the area of an arch

one inch in diameter = .7854 ins. One

square inch = 1.2732 circular inches.

Troy weight is used for weighing gold

and silver. The grain is the same in troy.

and by comparison with the latest product avoirdupois and apothecaries' weights.
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Mechanical Engineers.

Mr. T. H. Riches, President of the In-

stitution of Mechanical Engineers of Lon-

don, England, delivered an able address

on the occasion of his election and made
some pertinent remarks on the necessity

of combining a thorough and sound theo-

retical knowledge with an equally sound

training as a mechanic. No amount of

purely theoretical knowledge, Mr. Riches

th.e river. The southern-most tube is

farthest advanced, though the distances

covered by all four are approximately

the same. The meeting of the eastbound

and westbound "headings" will be well

to the east of the middle line of the

river. Under Long Island City there is

a stretch of 2,000 ft. of the four tubes,

and in this stretch the excavation is

practically all finished and nearly all the

engine shaft, he found it necessary to en-

large a hole which was drilled in the

casing and which held the babbitt to the

bearing. A pin from the cap fitted into

the hole to prevent it from turning. In

chipping out the hole to make it fit easy,

the chips of course fell to the bottom,

and as the pin would fit into the hole its

full length, it was necessary that these

chips be removed in some manner. To
remove the babbitt casing would have

made it necessary to block up the end of

the shaft and remove the outer pillow

block in order that the casing might be

turned so that the chips would fall out

of the hole. While I was wondering

what process would be employed in re-

moving the chips, the man procured a file

and going to one of the generators which

was in operation in the shop, magnetized

tlie file. It was then an easy matter to

rLUiove the chios."

SOUTHERN P.\CIinC I-KF.IGHT C.-\R.S, iil.li .\NI> .\F.\V.

claimed, can make a thoroughly satisfac-

tory engineer, unless he has a sound

knowledge of the technical details of

work in the workshops, and every young
engineer, if he intends to be an "engi-

neer" at aH, and a "mechanical engineer"

in particular, should acquire a thorough

workshop training coupled with study in

theoretical work. It is the half-educated

man in either one section or the other

who finds a difficulty of progress.

Mr. Riches' remarks are pointed and

true, and apply very aptly to many gradu-

ates of our mechanical engineering insti-

tutions, where there is not sufficient actual

experience given in manual work to

familiarize the student with the details of

engineering construction. Many of our

leading mechanical engineers in the chief

railways in .America have spent consider-

able time in the workshops and are in

many ways fitted for their high calling,

but this is the exception rather than the

rule, and there is still room for improve-

ment in the direction pointed out by Mr.

Riches.

iron lining is in place. The work of

concreting is now under way and is going

ahead rapidly.

Magnetic Chip Remover.

The possibilities of electrically driven

machines have not all been discovered

yet. It frequently happens that the re-

moval of filings or chips from holes has

been very successfully accomplished by

A Hero of the Right Kind.

Mr. E. S. Weimer, ticket agent on

the Chicago and .Alton Railroad at

Lemont, 111., did noble work in saving

a fast train during a terrific night

storm. The heavy rains had flooded a

distant bridge across which the train

usually passes at a high rate of speed.

Mr. Weimer made his way alone

through the storm just in time to flag

the train, which makes no stop at

Lemont. When the train, which was

Pennsylvania Tunnels at New York.

Contracts for the only section of the

Pennsylvania Railroad tunnels not al-

ready begun have been let. They are fcr

building the eastern portals and the ap-

proaches, where the trains will come out

of the ground in Long Island City, and

a short stretch of cut-and-cover tunnel

just west of the portals. This is the be-

ginning of the open air tunnel work on

Long Island. The excavation necessary

for the construction of "Sunnyside yard"

will be as great as that required for the

terminal station in Manhattan.

Under the East River itself about half

of the four iron-lined tunnels have been

completed. Eight shields are being

pushed forward, four from each side of

P.\SSENGER C.\RS TWO DEC.-\DES .\P;\RT IN TIME.

the use of a pocket magnet. The mag-

net, however, is of use only when the

casting or piece of metal cannot readily

be turned over or moved.

Speaking of a clever magnetizing kink

v.-hich he saw in a shop, Mr. J. Stephens,

writing in the Engineer's Reineiv says

:

"The other day I watched an erecting

shop man setting up a new engine. In

order that the outer bearing should not

bind too tightly on the shoulder of the

full of passengers, was held up. it was

found that the water had loosened the

ties supporting the rails and later on,

when the news was sent in, a wreck-

ing crew was occupied a considerable

time in fastening down and strengthen-

ing the structure before the train pro-

ceeded to Peoria. The passengers felt a

glow of thankful satisfaction when they

found out how dangerous had been their

predicament.
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Correspondence School

Fourth Series—Questions and Answers.

40— 11 valve is cut and blowing, can

you locate the trouble?

A.— Yes. When the valve is cut and

blowing there is a constant leakage

of steam on the side of the engine with

the cut valve. If the valve be placed on

the centre, so that both ports are cov-

ered, steam will issue from both cylin-

der cocks.

41—And which side it is on?

A.—The side on which the trouble

lies can be ascertained by placing the

valve on one side of the engine on its

centre and observing the flow of steam

from the cylinder cocks, and then test-

ing the other side in a similar manner.

42—Will steam come into cylinder if

valve is tight and stands in the middle

of its travel—that is, covering

both steam ports?

A.—No.
43—Can you locate the trouble

if the steam pipe is leaking?

How?
A.—Yes, if the steam pipe i^

leaking steam will blow from thi-

leak into the smoke box and so

up the stack. This leak can be

ascertained by opening the smoke-

box door.

44—If exhaust gets out of

square on the trip, what does it

indicate?

A.—It indicates that the ex-

haust pipe joint has worked
loose or tip is loose.

45—Can you locate the trouble,

whether it is a slipped eccentric,

loose bolts in the strap, eccentric

rod loose on the strap, or broken valve

yoke ? How ?

A.—A slipped eccentric will cause the

valve to travel improperly with re-

spect to the piston, and if badly out of

position will make the engine work
against itself so much as to prevent

starting in certain positions. The in-

correct position of the eccentric usually

can be detected by inspection. If the

eccentric strap bolts are loose the valve

travel will show excessive lost motion,

and inspection will probably reveal the

loose bolts. The eccentric rod loose

on the strap will show excessive lost

motion and will be found by close in-

spection. A broken valve yoke will

show by the valve being pushed over

to the forward end of its stroke and not

returning if the yoke is broken close to

the stem, or if broken on both ends of

the valve. If broken on one side the

springing of the yoke will cause the

\;:lve to be late ni travel, like that

caused by excessive lost motion, and if

tb.e inspection of the valve gear shows
it to be all right, the broken yoke can

then be looked for.

46—Is there anything else not men-
tioned that would effect the sound of

the exhaust?

A.—Yes, if there was excessive lost

motion in the valve gear, or if the ex-

haust edge of the valve was broken, or

if there was a leak past the balance

strips of the valve.

47—Can you set a slipped eccentric?

How?
A.—Yes. This can be done approxi-

mately. If, for example, the right for-

ward ecfntric had slipped the position

of the right, back up eccentric might be

OLD "lilUKENIlI-: \I)" EXlUNE USED OX THE C.

R.MLW.W. IT W.\S .\ FREIGHT ENGINE ON
THE GRAND TRUNK IN 1845.

noticed, and the right forward eccen-

tric placed at about the same angle

with the crank as the right backing

eccentric makes, only the right for-

ward one must be placed on the other

side of the centre line of the crank

from the right backing eccentric. An-
other way is to set the engine so that

the right back up eccentric is in such a

position, with the reverse lever in the

back corner, to have the valve with

full back up lead open. Then mark
the valve stem and place the reverse

lever in the front corner and move the

slipped right forward eccentric so that

the mark on the valve stem comes to

where it was. Or, use the keyways in

axle and eccentric as a guide and make
them coincide.

48—How do you tell which eccentric

has slipped?

A.—This can be done by intelligent

inspection.

49—How arc they kept in their

places on the axle?

/\.—Eccentrics are usually kept in

their places by keys and set-screws.

50—How do you get the engine on
the exact centre?

A.—Place the engine near the end
of its stroke and scribe a line on cross-

head and guide. Take a trammel and
with one point on a centre punch-mark

on frame, scribe a line on the tire with

the other end of the trammel, then

move the engine to end of its stroke

and back until crosshead line, and line

on guide coincide again. ^lark a sec-

ond point on tire of wheel as before.

You hav'e now two points on tire.

Divide the distance equally between
them, and with one end of trammel

point in the centre punch mark
on the frame, move the engine

until the other end of the tram-

mel comes to the newly found

midway point on the tire. If you

l.ave done this toward forward

end of stroke, you have found

the forward centre.

51—Which centre is most con-

venient to set eccentric from?

A.^The forward centre usually.

52—Where do the eccentrics

c irae in relation to the crank

jiin on that side of engine?

A.—For an outside admission

valve, piston or D-slide, with in-

direct valve motion, tlie bulge of

the eccentrics will stand so that

they are on the same side of the

vertical centre-line through the

axle, as the crank pin is. An
illustration may be given by supposing

that the main crank pin is on the forward

centre, or at the figure 3 in the dial of a

watch. The vertical line would pass

through 12 and 6, and the centre of the

bulges or larger parts of the eccentric

would be about i and 5. If on the for-

ward centre, on the right side, the go-

ahead eccentric will be above the crank

pin and the back-up eccentric below it

This will also be the position with inside

admission and direct motion, only the

go-ahead eccentric will be below the

crank and the back-up above it. With
inside admission valves and indirect

motion, and with outside admission

and direct motion, the bulges of the

eccentrics will lie on that side of the

vertical centre line which is remote

from the crank pin.

53—Where do they come in relation

to the eccentrics for the same motion

on the other side of the engine?

& G.
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A.—The answer to this question is

practically included in the answer to ques-

tion No. 52.

54—What generally causes eccentrics

to slip?

A.—Keys slacking and dropping out

and the set screws becoming loose.

55—How do you move the eccentric

back to its proper place on the axle?

A.—By moving it so that the key

ways in eccentric and axle coincide.

56—Would you put water on a very

hot eccentric or strap?

A.—No; there would be danger of

causing the eccentric strap to crack.

57—Are all eccentrics made in one

piece?

A.—No. They are generally made
ill two pieces.

58—What do you disconnect, take

cflf and block up in case of a broken

eccentric or strap?

A.—You disconnect and take off the

eccentric strap and eccentric rod. Dis-

connect and take down the valve rod

and move the valve to its central posi-

tion and block it there.

59—Can an engine be worked ahead

to a station with a full train if back

motion strap is broken?

A.-iiYes, it is possible.

60—If link hanger or pin is broken?

A.—No.
61—If arm is broken ofT tumbling

shaft?

A.—No. This would require blocking

up the link and full train might be diffi-

cult to start. The answer to this depends

very largely on local conditions.

62—With broken reach rod?

A.—Yes.
63—With broken link-block pin?

A.—No.
64—With broken piston gland or

stud?

A.—Yes.
65—What would you do with an en-

gine with broken piston?

A.—Disconnect butt end of main

rod, push the main rod, crosshead and

piston ahead and block cros^liead; let

the main rod rest in guide yoke, taking

care to see that main pin clears end

of fonnecting rod. Take down valve

rod, place valve in its central posi-

tion and block it there.

Elements of Physical Science.

HI.—LAWS OF MOTION.

The generic principles in the laws of

motion are two important factors, one be-

ing that a body at rest remains at rest,

a body in motion moves in a straight

line with uniform velocity, unless acted

on by some external force. No body has

power of itself to move or ito cease mov-

ing if in motion, or to change its direc-

tion or its velocity.

It will be observed that with the ex-

ception of falling bodies, all other bodies

in motion move in curves. This is in con-

sequence of their being acted on by other

forces besides those that set them in mo-

tion. The tendency of all moving bodies,

however, is always to continue in a

straight line, even when from over-ruling

causes it moves in a circle. Throwing a

stone from a sling is a good illustration

of this law. The force which tends to

make a body fly from the center round

which it revolves is called the centrifugal

force. The opposite force, which draws a

body towards the center round which it

revolves is called the centripetal force.

Magnificent examples of these two

forces are exhibited by the planets re-

volving around the sun. In obedience

to centrifugal force, they tend to fly oflf

into space in a straight line. This ten-

dency is checked or balanced by a cen-

tripetal force equally powerful. The at-

traction of the sun is such that the plan-

ets are restrained in their force, with the

result that they revolve in curves which

keep them moving in a perpetual circle.

To counteract the effects of the cen-

trifugal force in curves on railroads, the

outer rail is laid higher than the inner

one. Were it not for this precaution,

trains moving swiftly round a curve

would be thrown from the track. It may

be stated in this connection that a certain

amount of elevation of the outer rail is

adapted to a certain amount of velocity,

and it is of importance that trains mov-

ing on curves should do so at the ve-

locity for which the elevation of the outer

rail is adapted. Several terrible disasters

both in' Great Britain and America have

occurred in recent years by disregarding

this necessary precaution. The higher the

rate' of velocity of the moving train, the

higher should be the outer rail. The run-

ning of a horse round a'cLrcle is an illus-

tration of how instinct teaches the lower

animals the necessity of leaning to the

inner side in running in a curved line.

The circus-rider will also be observed to

lean farther inward as the speed of the

horse increases.

L..\W OF CENTRIFUGAL FORCE.

The centrifugal force of a revolving

body increases in a ratio to the square

of the velocity. If one body moves twice

as fast as another, its centrifugal force

would be four times as great; if three

times as fast, nine as great; if four times

as fast, sixteen as great ; and so on. It

will be readily observed that in the act

of whirling a stone around as in a sling,

the tendency to break the cord is greater

under a rapid motion than a slow one.

It will be noted that centrifugal force

acts not only on bodies moving in curves,

but also on fixed bodies revolving on their

own a.xes. In the case of large wheels

being turned rapidly, the centrifugal force

at the circumference becomes an agent of

great power. If such wheels are not

made of strong materials, their cohesive

quality will be overcome by the cen-

trifugal force, and they will break into

pieces. Grinding stones of emery and

other substances deficient in cohesion have

frequently burst with very disastrous re-

sults.

In the case of bodies revolving on their

own axes, all parts having to complete

their revolution in tlie same time, and as

we have seen that the centrifugal force

increases with the square of the velocity,

and it being necessary that the farther

from the axis the parts are such parts

have a greater distance to go, and must

necessarily move faster, therefore the cen-

trifugal force is stronger at the outer

edge than at any other part of the re-

volving body. In revolving spheres, the

centrifugal force is greatest at the

equator, and diminishes from that point

till at the poles it disappears.

ACTION AND REACTION.

Action is the force which one body ex-

erts on another subjected to its operation.

Reaction is the counter-force which the

body acted upon exerts on the body act-

ing. Reaction is always equal to action,

and opposite to it in direction. In the

discharging of a gun, the exploding pow-

der carries forward the ball, but the blow

struck on the shoulder of the person firing

the gun is the equivalent of the force

that carries the ball.

Action is often nullified by reaction. A
man rigged a huge bellows in the stern of

a sailboat in order to raise wind. The
reaction on the bellows by the air was

such that the boat would not move. A
similar case was that of the man who
tried to raise himself over a fence by

pulling at the straps of his boots. The
upward impulse was exactly counterbal-

anced by the downward impulse.

Action and reaction are equal, but are

exhibited dififerently in non-elastic and

elastic bodies. This is shown in the case

of a non-elastic ball striking a ball of

similar structure. Both bodies will move
in the direction struck half the distance

that the striking ball would have moved
if unimpeded. If the two balls be of

ivory, or other highly elastic substance,

the striking ball will impart its motion

to, the one at rest and remain stationary

after striking, while the ball struck will

move the same distance as the striking

ball would have reached if unresisted.

Reflected motion is the motion of a

body turned from its course by the re-

action of another body against which it

strikes. The angle made by the body in

its forward course with the perpendicular

at the point of contact is called the angle

of incidence. The angle made by the

body in its backward course is called the

angle of reflection. The angle of reflec-

tion is always equal to the angle of in-

cidence. A ball may be thrown to the

ground at various angles. The lines of

recoil always form the same angles as

those formed By the lines of pro-

jection.
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Questions Answered
CRITICAL HEAT OF STEEL.

(58) F. D. M., ?Iouston, Tex., asks: In

what ratio docs the tensile strength of

plate decrease as per degrees of heat

are applied? A.—There is no very

comprehensive data as to the gradual

decrease of tensile strength of a boiler

plate as it gets hotter. We would ad-

vise you to read an article on the

"Critical Heat of Steel" on page 261

of the June, 1904, issue of Railway and

Locomotive Engineering.

re-starting injectors.

(59) A. J. B., Warren, Ark., asks why
docs the "simplex" injector have such

RE.SULT OF DEFECTUE TR.\CK.

a large overflow pipe? I have been

asked by several engineers but could

not answer them. A.—The Simplex in-

jector is one of the re-starting type.

That is, it is an injector which is cap-

able of starting automatically after it

has been stopped, by an interruption

of the water supply, and then water

flowing again. Other injectors of the

ordinary kind would, under these cir-

cumstances, have to be closed down
and started again by hand. The re-

starting injector is intended to act

when steam and water come together

suddenly in the same volum.e of flow

as they were when the injector was

working. To do this, and to enable

the injector to pick up the water or re-

start automatically it is necessary

when the flow of water is interrupted

to give the steam a ready outlet to the

atmosphere, since otherwise a pressure

would be created within the overflow

chamber which would impede the flow

of water and the injector could not be

made to re-start automatically. For

this reason re-starting injectors require

a much larger overflow valve, larger over-

flow casing, and overflow pipe than ordi-

nary injectors. This is why these parts

diff'er in size from those on injectors not

possessed of the re-starting quality.

BY-PASS VALVES.

(60) J. A., New Haven, Conn.,

writes: What is the use of a by-pass

valve, and how do some engines get

along without such valves? A.—Some
form of by-pass valve is used for re-

lieving the pressure caused by the pis-

ton when it approaches the end of

the stroke and the exhaust is shut and

when a greater degree of compression

arises than the initial pressure of steam

may amount to, in which case the by-

pass valve is raised from its seat and

the compressed steam is forced back

into the steam chamber, thereby re-

lieving the cylinder head and piston

from excessive pressure. This by-pass

valve is used on engines furnished with

the piston valve. It is not necessary

on an engine furnished with the ordi-

nary slide valve, as in the event of

the pressure in the cylinder being

greater than in the steam chest the

slide valve will lift sufliciently to relieve

the pressure.

SUPERHEATED STEAM.

(61) W. A. McR., Whitefish, writes:

We have had a good deal of discussion

about superheated steam here, and I

v.ould be glad if you could enlighten

us about the benefits, if any. Does

it give a higher pressure? A.—Super-

htating does not raise the pressure.

By superheating the steam at or near

its admisson into the cylinder it is able

to stand the inevitable heat losses, due

to condensation without reducing its

efliciency in the cylinder, because the

superheated steam has a reserve of heat

to draw upon and its range of expan-

sion is greater than ordinary saturated

steam at the same pressure. Experi-

ments have repeatedly demonstrated

that there is a gain in efficiency of

from between 10 and 15 per cent.

MUD RING LEAKING.

(62) R. W., Calgary, Canada, writes

:

I have noticed that the mud ring leaked

much more during the winter than at

present. Our boilers are washed out

regularly. How is the variation ac-

counted for? A.—Many of the smaller

leaks on locomotive boilers are caused

by variation in temperature, which

causes extreme contraction and expan-

sion. The thin boiler sheets contract

much more rapidly in extreme cold

weather than the mud ring, which is of

considerable thickness. Hence the ten-

dency to leak around the mud ring is

much greater in winter than in sum-
mer. The engine is subjected to

harder usage all round in winter than

it is in summer.

VAL\'E LAP.

(63) J- G. M., Richmond, Va., writes:

\Miat is mean by "lap" on a valve, and

what is the purpose of a valve having

"lap?" A.—Lap is that portion of a

steam valve that overlaps or covers

the steam ports when the valve is on

its centre, and if the valves were made
to cover the ports exactly and no
more, the result would be that as soon

as the admission of steam was closed,

if the valve continued to move, the

other port would be opened, with the

result that the steam could not be

worked expansively. Without lap on

the valve the loss of steam would be

very great. The lap on a valve allows

of the admission of a certain amount
of steam, then both ports can be closed,

and the amount of confined steam has

an opportunity to move the piston a

considerable distance, thereby not only

effecting a saving in the amount of steam

used, but also reducing it to a' low pres-

sure before being released.

Rail Expansion.

An interesting case of a railway ac-

cident occurring at Felling, England,

has been reported upon by the British

Board of Trade, wherein a "kink" in

the rails was the cause of a locomotive

and cars leaving the track. The cir-

cumstances were remarkable from the

f.ict that the driver of a steam roller,

who saw the kink in the rails, ran to

a signal box and gave notice to the

signal man, who coolly replied that

the train would have to come on now,
and took no steps to stop the train.

The signals being "off," and the en-

gineer on the oncoming train not see-

ing the kink in the rails, came on, and
il was fortunate that the accident was
not of a more serious nature.

It is said that the official report states

the cause as "the heat of the sun." This

looks to us like going a long distance for

causes. Doubtless the members of the

Board of Trade are aware that on all

inclines, especially where the brakes

TO THE SHOP FOR REPAIRS.

are frequently applied, the rails creep

down the grade and the expansion

spaces left between the rails at the foot

of the incline are graduallj' reduced.

It is part of the work of the main-

tenance of way department to see to it

that the proper amount of expansion

spaces are always maintained. It is

evident that in this particular case the

duty was neglected. Doubtless the in-

creasing warmth of the atmosphere
was the final cause of the bending of

the rail, but this was only one of a

chain of causes, all of which could have

been foreseen and the accident avoided.
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Patent Office Department

REVERSING MECHANISM. llic locking iiiembcr in engagement

A reversing mechanism for loco- -^vith the pin, and a finger piece car-

motives has been patented by Mr. C. J.

Mcllin, Schenectady, N. Y., No. 852,445.

The device embraces the combination

ried by the locking member for mov-

ing the same to released position.

OIL BURNER.

An oil-burner has been patented by
Mr. G. Larsen, San Leandro, Cal., No.

855.857. The device embraces the com-

RF.VERSING DE\-ICE.

of a main reverse lever journaled to

move about a pivotal axis, with means

for connecting the lever to a valve

actuating mechanism, a fluid pressure

motor adapted to impart movement to

the main reverse lever, an operating re-

verse lever journaled to move about a

pivotal axis, and means for mechanically

connecting the main and operating re-

verse levers. There are also means for

supplying and exhausting motive fluid

to and from the motor in and by the

movements of the operating reverse

lever.

PISTON-RING EXPANDER.

Mr. O. Winter, Elyria, Ohio, has se-

cured a patent on a piston-ring expander,

No. 855,031. As shown in the illustration

the tool includes pivotally united jaws,

one jaw being provided with a locking

pin, and a locking member pivotally

LOCO .MOTIVE.

Mr. Carl J. Mellen, Schenectady,

N. Y., has patented an improved loco-

n'otive. No. 852,444. As shown in the

accompanying illustration, the com-

bination embraces a rear frame, a

front frame of bar form pivotally con-

nected to the rear frame, wheels jour-

naled in bearings in both sets of frames,

a boiler rigidly connected to the rear

frame, a spring casing secured to the

boiler with the capacity of independent

lateral movement. Vertical connecting

bolts pass through and fit freely in a

EXP.'\N1JER FOR PISTON RINGS.

mounted on the opposite jaw and pro-

vided with spaced teeth adapted to en-

gage the locking pin for holding the

jaws in adjusted position. There is

also a spring for yieldably supporting

IMPROVED LOCOMOTIVE.

rail of the rear frame, and in a rail of

the front frame. There is also a re-

versing shaft journaled in bearings be-

low the foot plate, a reverse lever,

with leversing arms on the ends of the

shaft, two lifting levers for actuating

the valve mechanism, and reach rods

connecting the reversing arms and lift-

ing levers. The various new devices

admit of locomotive construction em-
bracing greater strength than anything

iiitl-.erto constructed and also a greater

degree of flexibility.

STEAM-TURBINE LOCOMOTIVE

Mr. J. Stumpf, Charlottenburg, Ger-

many, has patented a locomotive with

U p

SPRAYER AND MIXER FOR OIL.

bination of an air pipe open at the

ends, provided with a reduced nozzle

portion at its front end, an oil pipe

open at both ends disposed within the

air pipe and inclined slightly down-

ward and forward, the oil pipe having

its front end substantially flush and

concentric with the nozzle of the air

pipe, the oil pipe having an oil inlet

between its ends, and means for admit-

ting air under pressure into the air pipe

to induce a current of air through the

oil pipe.

LOCOMOTIVE DIAPHRAGM.

Mr. G. L. Prentiss, Montclair, N. J.,

has patented an improved locomotive

diaphragm. No. 849,496. The device

consists of a diaphragm interposed be-

tween the boiler and the exhaust flue,

the diaphragm being provided with open-

ings which are located through the

TURBINE ENGINE.

steam-turbine drive, No. 855,436. The
device takes the form of a locomotive

with axles and driving wheels mounted

on the ends of the axles, a turbine ad-

jacent each wheel, means for passing

steam in series through the turbines on

one side of the locomotive, and also

for passing it in the opposite direction

through the turbines on the other side

of the locomotive, so that the pairs of

driving wheels are uniformly driven by

a pair of turbines connected with the

axle of each pair of wheels and receiv-

ing motive fluid at variable pressures.

DIAPHRAGM FOR SMOKE BOX.

entire area of the diaphragm, and a

series of independent dampers, one for

each opening, pivoted to the dia-

phragm. The dampers are adapted to

permanently open or close one of the

openings whereby the draft can be

caused to pass through the diaphragm

at any portion of its area.
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Air Brake Department

Air Brake Convention.

At the recent annual convention uf the

Air Brake Men's Association at Colum-
bus, Ohio, the second clay opened with

a paper entitled "Brake Shoe Fric-

tion With Brake Hanger at Various

Angles." It was read by its author, Mr.

John S. Barnes. It recounted a list of

interesting experiments made in apply-

ing a brake shoe to a rapidly revolving

30-in. cast iron wheel. After a brief

discussion, the paper on "Maximum Al-

lowance of Brake Pipe Leakage" was
read by Mr. M. H. Laylin, the author.

The discussion was opened by Mr.

.\ brief discussion followed touching

on the points treated of in the paper

and this brought out the fact that there

is a big difference in the kinds of hose

gaskets furnished by the various manu-
facturers and by the air brake com-
panies.

The paper on "Recommended Prac-

tice" was then read in abstract by the

chairman of the committee on this sub-

ject, Mr. S. G. Down, and it occupied

the attention of the members for the

rest of the day.

This paper is perhaps one of the most
important which the association has

Draper's absence the paper was read by
Mr. F. B. Farmer. After a brief dis-

cussion touching upon the use of com-
pressed air for water-taising systems,

bell ringers, sandcrs, simpling devices

for compound locomotives, et cetera, the

paper on "Hand Brakes for Freight and
Passenger Cars on Mountain Grade
Service," by Mr. Mark Purcell, chair-

man of the committee on this subject,

was read by Mr. F. B. Farmer.

The discussion which followed brought
out the fact that the brake beam re-

lease spring was often responsible for

poor hand brakes, as well as many

AIR BUAKE CONV

W. C. Hunter, and about all the causes

imaginable of brake pipe leakage were

brought out by the members participat-

ing. The pulling apart of hose and the

poor fit of the hose gaskets were among
the leading causes cited of brake pipe

leakage, while in very cold climates the

rigidity of the hose contributed very

largely to the trouble.

Then came Mr. C. B. Conger on the

"Hose Coupling," which made a strong

plea for a better hand method of hose

coupling. It also brought out the star-

tling fact that the practice of pulling

hose apart when parting cars costs

some of our large systems about thirty

dollars per year per car, because of the

damage to hose alone, not to speak of

the annoyances such a practice brings

about in the way of increased brake

pipe leakage. The paper recommended
the designing and adoption of a hand
coupling that will pull apart without

damage to the hose.

ENTION, COLUMBUS, OHIO. MEMBERS I.N

had to deal with, and it touches on all

matters of importance concerning in-

stallation and maintenance of air brakes

on both locomotives and cars. This

report was adopted as a whole by

letter ballot, but quite a lengthy dis-

cussion was provoked in settling some
of the points which required revision.

The committee on this subject was con-

tinued for another year, after which

discussion closed, and adjournment was

taken until the next morning at g

o'clock.

Immediately after coming to order on

the third day, it was voted to continue

the committee on the subject "Breaking

in Two of Long Passenger Trains" for

another year, and to have them report

at the 1008 convention. A paper on

the New York B2 equipment was then

read, and this was followed by one by

Mr. S. H. Draper on the subject "Air

Drawm from Brake System to Operate

Air Using Devices." Because of Mr.

ATTENDANXE.

other troubles with brakes and that

they materially reduced the braking

power.

During the discussion considerable

thought was given to the advisability

of having good hand brakes for moun-
tain grades.

Before adjournment, which was taken

at I P. M., it was voted to hold a

session on Friday in order to finish

the large amount of business which
came before the convention this year.

After luncheon there was a general

visit by the members to the air brake

instruction cars, which were standing

on the side track at the union station.

There were four of these cars on ex-

hibition, one each from the Pennsyl-

vania, the Lake Shore and Michigan

Southern, the Big Four and the Hock-
ing Valley railroads. These cars were

fitted with passenger and freight brake

equipments, all piped up so as to be

operated from a brake valve, and they
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were arranged in the cars so that the

classes could easily observe the effects

of variations in air pressure, and of dif-

ferences in piston travel. In addition

to the complete car equipments, they
were furnished with air signal equip-

ments, models and sectional parts of

valves, colored charts, and apparatus
showing the various defects, all of which
are highly useful for instruction pur-

poses.

These cars, aside from their value
as instruction plants, were very much
admired for the ingenious and clever

manner in which the immense amount
of material and piping they contained
was arranged in the comparatively
small space available, and yet leave

sufficient room for the classes. They
nere in charge of the various in-

structors from the roads represented,

Equipments for AH Classes of Freight
Brakes." In this paper the author
favored the detached type of freight
equipment, claiming that his experience
showed that cylinder gaskets could be
kept in much better condition with the
detached than with the combined type.

A paper on the subject "A Standard
Form of Defect Card" was read by Mr.
\V. C. Hunter, chairman of the com-
mittee on this subject.

This paper brought out considerable
discussion, but no definite conclusions
were reached and the committee was
continued for another year. There is

little doubt, however, but that this com-
mittee has an important work in hand,
and they will eventually devise a
scheme for running down defects and
checking repairs that will be of im-
mense help to the railroads.

L.\DV FRIE.ND.S OF THE DELEGATES
COLUMBUS,

.-\T THE
OHIO.

AIR-BRAKE CONVENTION,

and these gentlemen showed the mem-
bers every courtesy during tlieir visit.

The first paper of Friday's session
was one by Mr. S. W. Dudley on the

"Electrification of New York City Ter-
minal of the N. Y'. C. & H. R. R. R.,"

and it was read in abstract by the

author.

This paper dealt with the use of

Westinghouse automatic air brakes in

connection with electric trains. On ac-

count of the comparative newness of

this equipment, the discussion was
brief, but there is little doubt that in

future conventions this same subject
will come up for careful consideration.

Much credit is due the author of the

paper for the clear and thorough
method with which he handled the

subject.

A short paper by Otto Best followed
on "Detached versus Combined Freight

The closing work of the convention
was the election of the following offi-

cers for the ensuing year:

President, Geo. R. Parker.

First Vice-President, P. J. Langan.
Second Vice-President, W. C. Hunter.
Third Vice-President, John R. Alex-

ander.

Secretary, F. M. Nellis.

Treasurer, Otto Best.

Executive Committee, W. P. Huntley,
H. A. Wahlert, W. J. Hatch.
A large display of exhibits was shown

at the convention this year, among
them being packings for steam heat by
the Johns-Manville Co., steam heat

couplings and hose by the Consolidated
Car Heating Co., valves and gauges by
the Ashton Valve Co.. Palmetto pack-
ings for air pump, Dixon's graphite,

McLaughlin flexible conduits.

The convention was almost entirely one

of business and hard work, with but little

time devoted to sightseeing, and it was
also one of the very successful conven-
tions with respect to the number of mem-
bers attending and the method in which
its business was handled.

The presiding officer, Mr. W. P.

Garrabrant, deserves much credit for

the efficient and satisfactory manner
in which he discharged the duties of
his position. He certainly was "all

right." At noon the convention ad-
journed to meet in 1908 at the city to

be determined later by the executive

committee, after they shall have re-

ceived the suggestions of the members
as to the most desirable place.

Retaining Valve Piping.

From now on there will be no questJon

of a sufficient number of air brakes on
any freight train to control its motion on
levels and on heavy grades if only these

brakes are maintained in average service-

able condition. Too often in the past the

piping of the brake apparatus on the cars

has not been what it should be, and the

condition of the piping of the pressure

retaining valves, especially on level roads,

has been considered something that could

be entirely ignored without detriment.

Lately there appears to be an active in-

terest manifested on roads having heavy

grades, in the handling of trains on the

grades entirely with air brakes, and thus

interest bids fair to turn attention to the

pressure retaining valve and its main-

tenance, more than has heretofore been

customary.

When the number of tons which can be

safely handled down grades with the use

of air brakes is shown beyond all doubt

to exceed that which can be handled with

hand brakes, which is the case, and at the

same time that the wheels in no case are

heated to anywhere near the temperature

they are by the hand brakes, railroad of-

ficials commence to "sit up and take

notice," for this is just what they want

to do.

That this can be done in heavy grade

service has been demonstrated during the

past two years on several roads that for-

merly depended on the hand brakes, and

it has also been learned by them that the

wrecks, due to overheated and cracked

wheels, had during hand brake control,

were entirely eliminated.

In the accomplishment of these desir-

able results the pressure retainer, prop-

erly used, is a most important factor, and,

therefore, the maintenance of its pipe

connections free from leakage is some-

thing that should be carefully looked

after.

The pressure retainer, well maintained,

will more than repay the cost many times

over irr the saving to wheels alone, not to

speak of the greater number of cars that

can be handled with increased safety.
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Electrical Department

Motors for Railway Service.

If the licit connecting an engine or a

motor to the machinery which it is driv-

ing should be cut on each side of the

driving pulley and a spring balance in-

serted in each place, as long as the ma-
chinery was standing still, both balances

ii 100

S 20
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motors is used up in propelling the car or

locomotive itself and the remainder ap-

pears at the draw-bar and is used in

pulling the trailing load. The latter is

called the draiv-bar pull. The ditTerence

between tractive effort and draw-bar pull

is not a constant, but depends upon the

grade, speed and condition of track over

W'hich the train is being hauled, because

the force necessary to move the locomo-

tive itself depends upon these factors.

Electric motors which are used for rail-

way service are practically always of the

series wound type. Motors of this type

do not run at a constant speed, as do the

motors ordinarily used for driving ma-
chinery, but the speed of the motor varies

widely with the load. The relation be-

tween the speed, torque and horse power

output of such a motor is usually shown

by means of a set of curves which are

called the chnractcristic curves of the mo-

of amperes, as in Fig. 1, they may be

plotted in terms of miles per hour, as in

Fig. 2, which is more convenient for cer-

tain purposes, or they could be plotted in

other ways.

The tractive effort required to move a

car or train on a grade may be very much
greater than that on a level. It will be

seen from Fig. 2 that the series motor is

well adapted to such conditions, since by

slowing down in speed it can develop a

much greater tractive effort without in-

creasing the horse power in anything like

the same proportion. 1 hus, when run-

ning at 20 miles per hour, the motor de-

velops 16 H. P. and 300 lbs. tractive ef-

fort. If 790 lbs. tractive effort is suddenly

required, the motor slows down to I3}'2

miles per hour and produces the required

tractive effort of double its former value,

while developing only 28j4 H. P., or

about 1% times as mucli.

REPAIR SHOPS GREAT NORTHERN, PICCADILLY AND BROMPTON,
AT LILLIE BRIDGE.

tor. In addition to the relations between

speed, torque and horse power, character-

istic curves usually include also the effi-

ciency of the motor, that is, the ratio of

the output to the input. Fig. i shows the

characteristic curves of a 500 volt 40 H.

P. railway motor in the form in which

they are ordinarily plotted. These curves

give a complete description of the per-

formance of the motor. For instance, it

may be seen that when developing its

normal load of 40 H. P. the motor runs

at a speed of iij4 M. P. H. and develops

a tractive effort of 1,305 lbs., and that it

requires a current of 72 amperes at 500

volts in order to develop this horse power,

also that under these conditions the out-

put in mechanical horse power is 83 per

cent of the input in electrical horse

power. The performance at any other

output may be seen in the same way.

Instead of plotting the curves in terms

The ability of the series motor to pro-

duce a large increase in tractive effort by

slowing down in speed is similar to that

of a steam locomotive. Fig. 3 shows the

characteristic ci>rves of a steam locomo-

tive, and it will be seen that its tractive

effort varies with the speed in a manner

similar to that of the series motor. The
motor has a great advantage over the lo-

comotive, however, in that the horse

power developed by the latter is greatest

at the higher speeds, and although the

tractive effort of the locomotive increases

as the speed falls off, it does not increase

as much as the speed decreases. Thus, in

Fig. 3, at the normal speed of 18 miles

per hour, the locomotive develops a trac-

tive effort of 18,000 lbs. with a horse

power output of 865. If the speed falls

to one-half, or nine miles per hour, the

tractive effort is 31.000 lbs., or less than

double the former value, because the horse

power output has fallen to 745. In the

case of the motor, however, the tractive

effort at 18 miles per hour is 395 and 19

horse power is developed, while at nine

miles per hour the tractive effort is 2,600

lbs., or over six times as much, because

the horse power, instead of falling off,

has increased to 625^. This feature of

the series motor—being able to develop

very large tractive efforts when required

—gives it a great advantage over the

steam locomotive under certain condi-

tions, and is the reason why this type of

motor is used for electric traction.

London's Latest Tube.

London's first "tube" railway (the City

and South London) was opened in De-

cember, 1890, and was followed in

August, 1898, by the Waterloo and City,

and in July, 1900, by the Central Lon-

don. Meanwhile several further piece-

meal schemes had received Parliamentary

sanction ; but no attempt to deal with the

problem on anything like comprehensive

hues was made until the late Mr. C. T.

Yerkes entered the field early in 1901.

The Great Northern, Piccadilly and

Brompton Electric Tube Railway is the

latest outcome of the energetic action of

Mr. Yerkes and his associates.

The "Piccadilly" tube forms part of a

series of three similar railways which, in

conjunction with the electrification of the

old Metropolitan District system and the

laying down of the extensive network

of West London electric tramways all

owe their being to the genius of Sir

Clifton Robinson. The first of these three

tubes, the Baker Street and Waterloo

("Bakerloo") was opened not long age»

the third, the Charing Cross, Euston and

llampstead, will follow.

The track is double throughout the en-

tire length of 9.32 miles. Each of the

two roads is laid in a separate circular

tunnel, the diameter of which varies

from II ft. 8 ins. on the straight to 12

ft. 6 ins. on the sharpest curves ; at the

22 stations the tunnels are expanded to

a diameter of 21 ft. 2;-$ ins. They have

been driven through the London clay and

are lined throughout with cast-iron seg-

ments ; the depth from the street surface

I.) platform level at the various stations

ranges from 20 to 120 ft. There are

five single and two double cross-over

roads, distributed at suitable portions of

the line. For the greater portion of the

route the tunnels are placed side by side,

with an island platform between them

at the stations ; but in some cases, owing

to the narrowness of the street above, it

has been found necessary to place one

tunnel above the other.

In general contour the line may be

viewed as consisting of three sections

—

Finsbury Park to Holborn, Holborn to

Earl's Court, and Earl's Court to Ham-
mersmith—the first and third falling to-
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wards the middle section, which is more
or less level. As is usual with lines of

this nature, the stations are approaciicd

on a rising or retarding gradient, 1.5 per

cent, and left on a down or accelerating

gradient, 3.0 per cent. The line of route

followed has necessitated many curves,

varying in radius from 1,320 to 330 ft.

;

a spcci.il fcntiirr in tlii"; direction i<; a

non-inflammable wood. One novel point

about these lifts is that in every case

passengers leave from the side opposite

tc that at which they enter, the exit gates

being operated by the attendant at his

post by the entrance gate with the aid

of compressed air.

No less than nineteen exhaust fans,

driven by in-IT. P. nintnr'^ at 2=;o revolu-

MOTOR COACH USED IX THE PU'CAI lU.LV TI'I'.K.

kmg reverse S curve near South Kcn-

smgton.

The track is laid on the usual concrete

bed, the sleepers of Australian Karri

wood and rendered non-inflammable, and

the running rails are of Bessemer steel

of bullhead section, weighing 90 lbs. per

yard, laid to the standard gauge, with

an inward cant of l in 20. The con-

ductor rails are of rectangular section

weighing 85 lbs. per yard. The ballast

is 'of M-iu- granite cubes, and for two
feet above the ballast level the iron seg-

ments of the tunnel are lined with con-

crete in order to secure the best possible

insulation.

Three-phase alternating current for

operating the Piccadilly and its asso-

ciated lines is supplied at 11.000 volts

from the great power station of the LTn-

derground Electric Railways Company
at Lots Road. Three rotary converters

of 800 k.w. each are provided at Hyde
Park corner, and two of 1,200 k.w. each

at Russell Square and Holloway Road,

respectively. The current is fed to the

conductor rails at from 550 to 600 volts.

The steel framework of the passenger

station buildings is clothed with terra

cotta glazed blocks, the doorways and
windows being arranged in a series of

arches. The roofs are flat, in order to

provide for additional stories when found

necessary.

The usual spiral staircases, from the

booking offices above to the platforms

below, are entirely of steel, while the

lifts are also of improved pattern, with

several new features in the way of safety

devices. The cages of the lifts are each

150 sq. ft. in area, and carry /O passen-

gers ; they are of steel, with floors of

tioiis per minute, with outcast through

the roof of the surface buildings, are dis-

tributed over the length of the line.

These, in conjunction with the air inlets

provided by the numerous lift shafts,

staircases and communicating passages,

and the piston-like aid of the moving
trains, circulate 21 million cu. ft. of air

scured by curves, "repeater" signals arc

provided in advance, the lights being

yellow (instead of the "stop" red) for

"on" and green, as usual, for "off." An-
other point of special interest is the fog

signalling machines which, when required,

automatically place detonators on the

rails on the open section of the line.

Every signal is provided with a train

stopping device whereby the air cock on
any train overrunning a danger signal is

actuated and the brakes applied. By
means of illuminated track diagrams in

the signal cabins, the position of every

train in the neighborhood can be seen

at a glance. The telephone installation

is of a most complete character, every

station, signal box or other point of ac-

tion being connected to Leicester Square,

where a loo-pair switchboard is located.

.\ novelty is a couple of bare wires along

the side of each tunnel, which the motor-

man of a train can at any point in the

tunnels tap with a portable instrument

which he carries, and thus place himself

ill telephonic communication with adjoin-

ing stations.

The rolling stock consists of two spe-

cial British built cars, and 72 motor and

144 "trailer" cars (half built in France

and half in Hungary), admitting of the

make-up of 36 trains of six coaches,

arranged with a motor car at each end

and four trailers between. The cars are

built almost entirely of steel, what small

quantity of wood is employed being ren-

dered non-inflammable. Thev are each

INTERIOR OF THE TUBE. CROSSOVER AT FIXSBCRY PARK.

per hour, and thereby ensure excellent

ventilation.

The signalling is on the Westinghouse

electro-pneumatic system, and is auto-

matic wherever possible. Generally, there

are no distant signals ; but where the

50 ft. iji ins. long, 8 ft. 7% ins. wide

and 9 ft. 5 ins. high over all, the inside

height being 6 ft. 4J4 ins. The motor

cars weigh 27H tons, and the trailers

i6;4 tons each.

The Sprague-Thomson-Houston multi-

motorman's view of stop signals is ob- pie-unit control system of electrical equip-
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merit has been adopted, with two 200-

H. P. motors of the G. E. 69 type to each

motor coach, the electrical apparatus be-

ing arranged on one side of the motor-

man's cab and the compressed air reser-

voir for the Westinghouse brake on the

other. The master controller is manually

operated and non-automatic, being so

arranged that if from any cause the mo-

torman moves his hand from the operat-

ing handle power is at once shut off from

the train and the brakes are applied. The

interior of the cars is panelled in

mahogany, mounted on uralite, and fin-

iiihed in choice manner. Thirty-five in-

candescent lamps effectively light each

car. The usual cross and longitudinal

scheme of seating has been adopted, 46

seats being provided in each motor car

and 52 in each trailer.

There are no reduced-rate return

tickets, but season tickets are issued and

through booking arrangements are made

v.'ith associated tubes and tramways and

I could go down to the storeroom and

ask the storekeeper how many units

of a certain material we used at a

certain poi.nt and he didn't know. 1
K-

didn't have any idea of how many
units of a certain article were used at

a particular point the previous month,

and didn't know how many he had on

hand. Of course, the storekeeper is

always willing to order just what you

want if you can give a reason why you

want it. We ought to encourage the

storekeeper and foreman to get to-

gether and try and approximate the

amount of material used of one par-

ticular kind and try to keep a good

stock of that on hand. This would

obviate the necessity of keeping a use-

less supply of stuff, because it is cap-

ital tied up. Take, for instance, in-

jectors. We have a great many differ-

ent kinds. Every time we get a new

class of engine, we have a different in-

jector. If we want a piston for any

ENGl.NE ON THE R,-\J.\PUK.\NA MALWA RAILWAY, INDIA.

connecting or contiguous steam railways.

The daily number of passengers approxi-

mates to 50,000.

The Stores Department.*

Mr. W. H. Graves of the Hicks Loco-

motive Works, in the discussion of this

subject at the recent meeting of the Gen-

eral Foremen's Association in Chicago,

said, I think we ought to devise

some method of keeping the store-

keeper informed of what we actually

need. We have all been up against the

lack of material and power taken out

of service because of it. The great

trouble is. though, you are liable to

have a surplus of a certain kind of

stock. Now, I know from experience,

•Original paper en p.Tce 311 of this issue.

particular pump, we get just what we

want by taking our book and ordering

that number. If you were on the road

and sent' in for an injector for such

and such an engine, he writes back and

asks what kind of an injector and what

is tlie number. If you write in and

say you want a 9% in. pump, or West-

inghouse pump, for a certain class of

engine ; he knows the kind of a pump

and he sends that out. Suppose you

were to keep a stock of injectors on

hand, probably the very kind you want

you would not have in stock. Mr.

Keller's paper has devised some

method of gettin,g us in harmony with

these people so that they will know
the different classes of material we use,

and try to keep a good supply on hand.

As a rule the storekeeper is entirely

dependent on the mechanical depart-

ment, and if the best feeling does not

exist between them, then somebody is

going to suffer. If we had a system

that we could refer to at any time to

give us an idea, I believe it would be a

great help to the store department.

Mr. C. A. Swan, speaking on the

saine subject said: 1 was indirectly

interested in formulating a plan to be

used in a storehouse in connection with

a big railroad. We got up a blue print

book. Every article that was in .that

storehouse was numbered, no matter

what it was. If a man telegraphed in

from an outlying point and wanted a

9^2 in. pump, he would not use the

word "pump," but would say send No.

243 complete. The word "complete"
,

would mean that you wanted the fit-

tings that belonged to the pump. If

you wanted a governor, you would not

add the number of the governor, but

right below you would put number so

and so. If a machinist or inspector

came to your shop and told you that

a certain type of engine had broken

down and he needed a certain part, the

foreman never looked for the article

by name, but looked for its number.

I knew this subject was coming up

and I came down over one of our

trunk lines and visited a foreman. We
went over the roundhouse and in gen-

eral conversation, I said to the store-

keeper, "how much actual stock do

you carry?" The only reply is the one

I refer to. He says "I had thirty-six

cylinder heads lying out here. An or-

der came from headquarters to turn

tliat stuff into scrap. We were carry-

ing too much stock—too much money

involved." How did that pan out?

The storekeeper said, "it operated all

right, only I had an engine waiting

four days for a cylinder head." I said

to the foreman after we walked away,

"is that a fact?" He said, "yes, they

have 8,000 mile trackage of main line.

I telegraphed for it to their storehouse

and I have got to wait now until they

make a pattern, as they had destroyed

the old one." Now, while we are ham-

mering at the storehouse, the store-

house is being hammered at by the big

fellow when he brings in his accounts

at the end of the month. If you will

give this plan I told you about a little

consideration, I think you will find

your first case your last one. Every

storehouse should have these boxes or

divisions, and when the stuff comes in,

the storehouse keeper who checks this

stuff is responsible that every article

goes up in the right boxes. I think if

the proper relations exist between the

store department and the foreman, they

do not have to carry a big amount of

stock on hand.

Another thing, and that is to find out
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the amount of stock you have on Iiand.

I know of a foreman right around here

who had aji injector hidden under the

bench and the storekeeper didn't know
anything about it. I know one fore-

man who had an air pump buried. He
did that for this reason. Tlie manage-
ment came down over the line with ex-

pert accountants who went over the

stock. They found that lie h:id so

much stock lying upon the shelves cov-

ered with cobwebs and dust that they

would not issue any requisitions and

were going to reduce that stock. While

I was there, a pump was brought in

for repair. He could not repair it with-

in the time specified, so he took out

this pump that he had buried and re-

placed it.

Consolidation for the Western Pacific.

The Baldwin Locomotive Works
have recently completed 20 heavy con-

head. The dome is placed on the

third ring, which has a welded seam
on the top centre line reinforced by an

inside liner.

There is nothing unusual in the de-

tails of tliis locomotive, but the engine

embodies features which have proved

satisfactory in service. The tractive

power is 47,120 pounds. The cylinders

are 22x30 ins. and ordinary balanced

D-slide valves are used.

Some of the principal dimensions

are as follows:

lioilcr
—

'J'ypc, straight ; material, steel; diameter,
80 ins.; thickness of sheets, 13-16 in.;

working pressure, 200 lbs.; fuel, soft coal;
staying, radial.

Firebo.x—Material, steel; length, 121 ins.;

width, 40 ins.; depth, front, Bol/j ins.;
back, 78 V2 ins.; thickness of sheets, sides,

K it^.; back, ^ in.; crown, H in-; tube,

'A in.

Water Space— l-rnnt. sides, back, 4 ins.

Tubes— Material, iron; wire gauge, No. 12;
number, 390; diameter, 2 ins.; length, 14
ft. 5 ins.

Heating Surface—Firebox, 214 sq. ft.: tubes,
2Q27 sq. ft.; total, 3141 sq. ft.; grate area,

33.6 sq. ft.

who secured the right of way to .Smith-

villc had promised that in case the

right of way was granted the road would

build up the city until it would become a

dangerous rival of St. Louis. But they

failed to see that the other road had done

anything to increase the demand for gro-

ceries or dry goods, and in their right-

eous indignation they were willing to turn

over their patronage to a rival corpora-

lion.

When the heart of a community is

stirred to the core with ambition or re-

venge something important is likely to

happen. The Smithvillitcs arose in their

might, a.ssembled themselves in mass-

meetings, and poured forth much high-

pressure wrath against their enemies, di-

recting the stream straight in the face of

all corporations, but particularly against

railroad corporations as represented by

the Morning Sun Route. Committees

were appointed to devise means of relief.

CONSOLIDATION ENGINE FOK THE WESTERN PACIFIC.
W. G. Bogue. \'ice Prest. and Chf-Eng.

solidation locomotives for the Western
Pacific Railway. These engines are

interesting, as they are among the first

to be received by this road. They bear

the numbers i to 20. These locomo-
tives have single expansion cylinders

22x30 ins., with slide valves, which are

actuated by tlie ordinary shifting link mo-
tion. The eccentrics are placed on the

main driving axle, and the links are con-

nected to the rocker shafts by trans-

mission bars which span the second
axle.

The boiler is fitted with a narrow
firebox having the grate placed above
the frames. The mud ring is 4 ins.

wide all round. The curves in the side

sheets have large radii, thus avoiding

abrupt changes in the contour of the

water legs. The firebox is radially

stayed, with sloping crown and roof

sheets and vertical throat and back

Baldwin Loco. Works, Builders.

Driving Wheels—Diameter, outside, 57 ins.;
journals, main, 10.X12 ins.; others. 9x12 ins.

Engine Truck Wheels—Diameter, 30 ins.; jour-
nals, 6x12 ins.

Wheel Base—Driving, 15 ft. 8 ins.; total en-
gine, 24 ft. 4 ins.; total engine and tender,
57 ft. "'A ins.

Weight—On driving wheels, 186,330 lbs.; on
truck, 15.000 lbs.; total engine, 201,330 lbs.;

total engine and tender, about 350.000 lbs.

Tender—Wheels, diameter, 33 ins.; journals,
S^-jxio ins.; tank ca;iacity. 8000 U. S. gal-

lons; coal capacity, 14 tons; service, freight.

Railroading Under Difficulties.

Bv S.\>i R.-\Rus.

The city of Smithville, I\Ii?souri, was

languishing because it had no natural re-

sources for the building up of anything

larger than an agricultural trading post,

snd the people believed that the depres-

sion in business was owing to the lack of

railroad co;iipetition. The main line of

the Great Morning Sun Route passed

through Smithville, but the Smithvillitcs

were not satisfied. The people remembered
with bitterness and rage that the agents

and the whole influence of Smithville was
pledged to support any schemes which, to

quote the words of a resolution, "are cal-

culated to mitigate the despotism or

lighten the burdens under which the in-

dustries of the city are groaning."

How it came to pass I cannot tell, but

one of these committees induced my uncle,

the receiver of the St. Louis, Western and

Moribund Railroad, to finish and put in

operation a part of the great transconti-

nental railroad, of which the L'nited States

Court had appointed him custodian, lying

between Smithville and the Evening Star

Through Railroad. By going ten miles

in the wrong direction the citizens of

Smithville were thus enabled to obtain for

themselves and their goods what was de-

scribed as a new and direct route to east-

ern markets. The connection was duly

built, and if laying down wornout iron on

the poorest kind of a roadbed, without sur-
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lacing or gravel, may be called finishing,

the road was finished. At this time

I took part in the fortunes of the road.

Railroading always had great attrac-

tions for me, but till the opening of the

Smithville extension fortune had confined

me to tiic prosaic drudgery of retailing

red herrings, molasses and other sundries

at a grocery store in a small Missouri

town. At my earnest solicitation my uncle

appointed me general superintendent of

the new railroad, which the Smithville

people with ungrateful levity called "The
riug." My charge, the finished portion of

llie St. Louis, Western and Moribund
Railroad, was ten miles long, and was
operated by two trains run each way daily.

We did not make ostentatious pretensions

as railroad men. All the building we had
was an old box car body, which was used

as passenger depot at Smithville. For
lolling stock we had a combined coach

and baggage car that the Evening Star

Route had found unsafe for ilicir through

trains, and an old locomotive which the

boys in the neighborhood called the "Mud
Turtle," owing to some supposed similar-

ity in appearance or habits. There was
no engine-house, no tools of any kind, no

ger of that kind existed, for the speed was

ahvays regulated to give the stupidest ani-

mal time to get out of the way. Tliis

method of operating was deliberately ar-

ranged, for it was well understood that

the striking of a horse or the killing of a

cow would entail paying for the animal,

an expenditure that would seriously em-

barrass the receiver's financial resources.

Yet, in spite of all precautions, an acci-

dent happened which not only put tremen-

dous tension upon the financial resources

of the road, but threatened for a time

to indefinitely suspend operations through

obstructing the track.

Near Smithville a high trestle was used

as a means of crossing a high defile. 'I he

ends of the trestle were in a pasture where
cattle and horses roamed heedless of the

track. The engine and car had passed

through this pasture daily for sever.il

months, and the animals had grown so

much accustomed to the train that there

sometimes was difficulty in getting them
to keep away from the engine's cow-

catcher. One day the side track at the

junction, which we used for switching

purposes, was so deeply sunk in the mud
that we could not use it, and thought it

LXmX PA( IFIC \'.\UCL.\IX COMPOUND TEX WHEELER l.X THE WEST.

water tank, no turn-table. In fact, there

was nothing superfluous or useful beyond

the track, the car and the bare locomotive.

As there were no oflice duties to per-

form, and as the road could not support

idle men, I made myself a good example

by performing the duties of conductor

and brakeman. In fact, there were only

three trainmen—myself, the engineer and
fireman. We w'ere a happy family and
helped each other along. When a farmer

stopped the train anywhere to take on a

load of potatoes, the engineer and fireman

would come back and help to load the

produce into the car, and when they

stopped at a woodpile to get fuel to keep

the locomotive going I would regularly

help them with the wood. This familiar-

ity all round was not without its incon-

veniences, for the farmers would stop the

cars anywhere or at any time to ask how
the price of hogs was, or whether it would
be best to send their butter to Smilhville

or Rentsell, a city of twelve hundred in-

habitants 111 ihe opposite direction.

Of course, the track was not fenced, and
there was no need for anything of the

kind to protect stock from the danger of

being struck by the locomotive. No dan-

the safer plan to return to Smithville,

pushing the car in front of the engine.

We got along this way without any mis-

hap till we reached the pasture referred

to, when a sudden panic seemed to seize

the animals as they caught sight of the

unusual spectacle of the car being pushed

in front of the engine. One young horse

was so frightened that he ran on to the

trestle, and after passing over about thirty

feet on the ties fell down, with his legs

dangling through. The train was stopped

readily enough, but when we went on to

the trestle and tried to get the horse out

we found he was stuck fast. The passen-

gers came out and helped with hands and

suggestions—especially the latter—but lift

the horse we could not, and I was afraid

to have him pulled round much lest he

might fall off the trestle and break his

neck. The suggestion was made by the

engineer that he borrow an axe some-

where and chop the ties so that the horse

could fall through, but I knew the road

could not bear any such expense. I told

the passengers that the train was aban-

doned and that they might walk to Smith-

ville, which was only three miles away.

Some of them growled and others were

abusive, but I was master of the situation

and meant to save that horse and lift him

up, too, if I had to send to St. Louis for

a derrick to do the work. The engineer,

who had more experience of these things

than I had, said if I could get a block and

fall in Smithville, and a telegraph pole, he

would get the horse out safely. I could

see no better way, so I adopted the engi-

neer's plan; but when I went to Smith-

ville and searched for a block and fall I

found there was no such thing in the city.

After a long search I discovered that a

man in a town about eight miles away,

who did house moving, possessed the arti-

cles I required. There apparently being

no better way out of the difficulty, I hired

a horse and drove out to where the man
lived. I found him and had no difficulty

in bargaining for the use of the tackle, so

I returned to Smithville in triumph. By
this time it was dark and nothing could

be done till morning. Bright and early

I got out to the trestle in the morning

and found things in status quo. The horse

was still lying helpless, with his legs hang-

ing between the ties, and the engine was

waiting to get past.

We proceeded with the least possible

delay to prepare for lifting the animal

out and so clear the track. The block

and fall was attached to a telegraph pole

fccured to the trestle. Before we began

raising the animal up I thought it would

be a good plan to get planks slipped under

the horse so that he would get solid foot-

ing as soon as we got him up, so I

directed my assistants to try and get the

planks pushed into the proper position.

They had got one in all right, and were

uorking the other under, when the horse

began struggling. Just how it happened

I never could make out, but before we
could do anything to secure him the horse

was on his feet, and in another instant

was tumbling over the side of the trestle.

He went down twenty-six feet and broke

two of his legs.

I had done the best that was possible

to save the road from loss, but my efforts

were not appreciated. My uncle, the re-

ceiver, happened to visit Smithville two

days afterwards, and some of the passen-

gers who were delayed gave their version

of the affair before I met him. I am not

general superintendent any longer— in fact,

I am a freight brakeman on the Long &
Short Haul Railway, where I exerted so

much influence on the side of order dur-

ing the strikes of last summer that I ex-

pect soon to be promoted.

The longest bridge in the world is at

Sangong, China, and is called the Lion

bridge. It extends five and a quarter

miles over an arm of the Yellow Sea, and

is supported by 300 huge stone arches.

The roadway is seven feet above the

water, and is enclosed in an iron network.

It is a very remarkable structure.
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Items of Personal Interest

The following ofliccrs were L-lccted at

the annual convention of the American

Railway Master Mechanics' Association

at Atlantic City: President, Mr. Wm. Mc-
intosh, superintendent of motive power

on the Central Railroad of New Jersey

at Jersey City; First Vice-President, Mr.

H. H. Vaughan, superintendent of motive

power on the Canadian Pacific Railway

at Montreal, Que. ; Second Vice-Presi-

dent, Mr. G. W. Wildin, assistant superin-

tendent of motive power on the Lehigh

Valley at South Bethlehem, Pa.; Third

Vice-President, Mr. F. H. Clark, general

superintendent of motive power of the

Chicago, Burlington & Quincy at Chicago,

Ills.; Secretary, Mr. J. W. Taylor, 390 Old
Colony Building, Chicago, Ills ; Treasurer,

Mr. Angus Sinclair, editor Railway and
Locomotive Engineering, New York.

Mr. James Simpson has been appointed

master mechanic of the Fargo division of

the Northern Pacific at Fargo, N. D.

Mr. W. B. Chapin, who has been chief

engineer on the Tonopali & Goldfield

Railroad at Tonopah, Nev., has resigned.

Mr. C. M. Tritsch has been appointed

master mechanic of the Maryland division

of the Western Maryland at Hagerstown,

Md.

Mr. C. M. Harris has been appointed

master mechanic of the Washington Ter-

minal Company with ofHce at Washington,

D. C.

Mr. N. P. Anderson has been appointed

roadmaster of the First District of the

Missouri & North Arkansas at Seligman,

Ark.

Mr. W. E. Bogart, chief engineer of the

Wichita Valley Railway, has resigned to

go to the Kansas City, Mexico & Orient

Railway.

Mr. J. E. Mellen has been appointed

roadmaster of the National of Mexico at

Monterey, Mex., vice Mr. George Budge,

resigned.

Mr. William Bennett has been appointed

roadmaster of the Second District of the

Missouri & North Arkansas, at East Har-
rison, Ark.

Mr. W. A. Christian has been appointed

assistant engineer of the Chicago Great

Western Railway with headquarters at

St. Paul, Minn.

Mr. J. B. Mcintosh has been appointed

superintendent of heat, light and power

of the Washington Terminal Company at

Washington, D. C.

Mr. H. J. Tierney has been appointed

to the new office of mechanical engineer

of the Missouri, Kansas & Texas with

office at Parsons, Kan.

Mr. C. VV. iiainub, lurnierly thief en-

gineer of the Richmond, Fredericksburg

& Potomac Railroad, has resigned and the

olTice has been abolished.

Mr. G. O. Hammond has been ap-

pointed assistant to the mechanical super-

intendent on the Erie Railroad with head-

quarters at Meadville, Pa.

Mr. George Dow, for many years

master car builder of the Lake Shore &
Michigan Southern is now mechanical in-

spector on the same road.

Mr. W. H. Towner has been appointed

acting general foreman on the Grand
Trunk Railway at Toronto shops, vice

Mr. J. C. Gerden, resigned.

-

Mr. James McDonough has been ap-

pointed superintendent of motive power

on the Vera Cruz & Pacific Railroad with

headquarters at Tierra Blanca.

Mr. M. A. Brophy has been appointed

road foreman of engines on the Delaware,

Lackawanna & Western Railroad with

headquarters at Hoboken, N. J.

Mr. F. E. Secor has been appointed

road foreman of engines of the Central

New England Railway and its branches

with office at Hartford, Conn.

Mr. J. F. Whiteford has been appointed

general roundhouse inspector of the Atch-

ison, Topeka & Santa Fe Railroad with

office at Albuquerque, N. Mexico.

Mr. A. P. Glueck has been appointed

district foreman of the Union Pacific in

charge of motive power and rolling stock

btween Ellis and Junction City, Kan.

Mr. E. P. Lnpfer, formerly division

engineer of the northern division of

the Buffalo & Susquehanna, has re-

signed to go into private business.

Mr. James Carr has been appointed

master mechanic of the Midland Valley

Railroad with headquarters at Muskogee,

I. T., vice Mr. C. H. Welch, resigned.

Mr. W. R. Edwards has been appointed

chief bridge draughtsman of the Balti-

more & Ohio with office at Baltimore.

Md., vice Mr. W. S. Bouton, promoted.

Mr. C. F. Brigham has been appointed

assistant road foreman of engines of the

Chautauqua division of the Pennsylvania

Railroad, with headquarters at Oil City,

Pa.

Mr. J. R. Scott has been appointed road

foreman of equipment of the Western

Division of the St. Louis & San Fran-

cisco Railroad with headquarters at Enid,

Okla.

1 he ioU.jvMiig ollitero v.cic elected at

the annual convention of the Master Car

Builders' Association at Atlantic City:

President, Mr, Geo. N. Dow, general me-

chanical inspector on the Lake Shore &
Michigan Southern Railway at CoUin-

wood. 111.; First Vice-President, Mr. R.

F. McKenna, master car builder on the

Delaware, Lackawanna & Western Rail-

road at Scranton, Pa. ; Second Vice-Pres-

ident, Mr. R. W. Burnett, assistant master

car builder on the Canadian Pacific Rail-

way at Montreal, Que. ; Third Vice-Presi-

dent, Mr. T. M. Ramsdell, master car

builder on the Chesapeake & Ohio Rail-

road at Richmond, Va. ; Secretary, Mr. J.

W. Taylor, 390 Old Colony Building,

Chicago, III. ; Treasurer, Mr. John Kirby,

on the Lake Shore & Michigan Southern

at Adrian, Mich.

Mr. E. G. Chenoweth has been ap-

pointed mechanical engineer on the Erie

Railroad with headquarters at Meadville,

Pa., vice Mr. G. O. Hammond, promoted.

Mr. A. J. Alexander has been appointed

superintendent of the Eastern Division of

the Missouri Pacific Railway with office at

Sedalia, Mo., vice Mr. H. G. Clark, pro-

moted.

Mr. O. E. Maer has been appointed su-

perintendent in charge of transportation,

maintenance of way and motive power of

the Wichita Valley, vice Mr. M. C. Jones,

resigned.

Mr. Charles D. Barrett has been ap-

pointed assistant master mechanic of the

Camden division of the Pennsylvania

Railroad with headquarters at Jersey

City, N. J.

Mr. R. J. Cottrell has been appointed

acting locomotive foreman on the Grand

Trunk Railway with headquarters at St.

Thomas, Ont., vice Mr. H. W. Towner,

transferred.

Mr. J. W. Dean has been appointed su-

perintendent of the ilissouri Division of

the Missouri Pacific Railway with office

at De Soto, Mo., vice Mr. J. Cannon,

transferred.

Mr. J. M. Walsh has been appointed

superintendent of the Central Division of

the Missouri Pacific Railway with office

at Van Buren, Ark., vice Mr. J. W. Dean,

transferred.

The headquarters of Mr. S. Phipps,

master mechanic of the Pacific Division

of the Canadian Pacific Railway, have

been changed from Revelstoke to Van-

cover, B. C.

Mr. E. C. Burgess, formerly acting

chief engineer, has been appointed chief

engineer of the St. Louis, Brownsville &



332 RAILWAY AND LOCOMOTIVE ENGINEERING July, 1907.

Mexico Railway with office at Corpus

Christi, Tex.

Mr. David Holtz, master of machinery

of the Western Maryland, with office at

Union Bridge, Md., has resigned after

thirty years' service, and the office has

been abolished.

Mr. J. C. Garden has been appointed

acting master mechanic on the Grand

Trunk Railway with headquarters at Fort

Gratiot, Mich., owing to the illness of Mr.

J. T. McGrath.

Mr. R. J. Turnbull, formerly master

mechanic on the Illinois Central at

Paducah, Ky., has been transferred as

master mechanic to Memphis, Tenn., on

the same road.

Mr. J. Cannon has been appointed su-

perintendent of the Arkansas Division of

the Missouri Pacific Railway with office

at Little Rock, Ark., vice Mr. A. J. Alex-

ander, transferred.

Mr. M. C. Hamilton has been appointed

engineer of maintenance of way of the

New York, New Haven & Hartford with

office at New Haven, Conn., vice Mr. W.

J. Black, transferred.

Mr. R. W. Cattermole, formerly divi-

sion engineer of the Wisconsin Cen-

tral, has been appointed to the new

office of engineer of maintenance of

way on the same road.

Mr. William Schlafge, formerly gen-

eral master mechanic of the Erie, has

been appointed assistant mechanical su-

perintendent on the same road with head-

quarters at MeadviUe, Pa.

Mr. F. M. Hill has resigned as assistant

superintendent of buildings of the Mich-

igan Central at Jackson, Mich., to become

engineer for the Reinforced Concrete

Pipe Company of Jackson.

Mr. J. H. Mills, formerly road fore-

man of locomotives on the Canadian Pa-

cific Railway, has been appointed district

master mechanic on the same road with

headquarters at Montreal, Que.

Mr. J. P. Hopson has been appointed

superintendent of the New York divi-

sion of the New York, New Haven &
Hartford Railroad, at Fairfield, Conn.,

vice Mr. A. R. Whaley, resigned.

Mr. Delmar C. Ross, formerly general

foreman on the Michigan Central, has

beer^ appointed master car builder on the

same road. He has been with the Mich-

igan Central for twenty-two years.

Mr. J. H. Fulmer, formerly foreman

of shops of the Illinois Central at

Paducah, Ky., has been appointed master

mechanic at that point on the same road,

vice Mr. R. J. Turnbull, transferred.

Mr. W. J. Robider, formerly general

foreman of the car department of the

Central Railroad of Georgia, has been ap-

pointed master car builder, on the same

road, with headquarters at Savannah, Ga.

Mr. C. V. Wood has resigned as super-

intendent of the Wabash Pittsburgh Ter-

minal, the West Side Belt and the Wheel-

ing & Lake Erie, to accept a position with

the New York, New Haven & Hartford.

Mr. E. E. Austin, formerly road fore-

man of locomotives on the Canadian Pa-,

cific Railway, has been appointed district

master mechanic of the Pacific Division

on the same road with office at Nelson,

B. C.

Mr. A. W. Wheatlcy has resigned as

assistant superintendent of motive power

and machinery of the Union Pacific to

become general inspector of the American

Locomotive Company at Schenectady,

N. Y.

Mr. C. L. Mcllvaine has been appointed

assistant engineer of motive power of

the Bufifalo & Allegheny Valley division

of the Pennsylvania Railroad at Buffalo,

N. Y., vice Mr. S. C. Thomson, trans-

ferred.

Mr. W. S. Bouton, formerly chief

bridge draughtsman of the Baltimore &
Ohio, has been appointed assistant engi-

neer of bridges and buildings, with office

at Baltimore, Md., vice Mr. Wm. Graham,

resigned.

Mr. W. S. Blennerhassett has been ap-

pointed road foreman of equipment of the

Red River Division of the St. Louis &
San Francisco Railroad, with headquar-

ters at Francis, I. T., vice Mr. J. R. Scott,

transferred.

Mr. E. L. Pollock, formerly purchasing

agent of the New York, New Haven &
Hartford, has been appointed vice-presi-

dent in charge of purchases ai.i stores of

the Rock Island Lines, with headquarters

at Chicago, 111.

Mr. A. C. Terrell, formerly division en-

gineer of the Northern Pacific at Spo-

kane, Wash., has, at his own request, been

transferred to his former position of as-

sistant engineer on the same road at

Trout Creek, Wash.

Mr. George Budge, formerly road-

master of the Matamoras Division of the

National of Mexico, has been appointed

superintendent of maintenance of way of

the Tehuantepec National, with office at

Rincon Antonio, Oaxaca.

Mr. W. Borbridge, formerly road fore-

man of locomotives on the Canadian Pa-

cific Railway, has been appointed district

master mechanic of Districts 3 and 4,

Eastern Division, on the same road, with

headquarters at Ottawa, Can.

Mr. W. E. Brooks, formerly inspector

of passenger service, has been appointed

superintendent of the Northern Kansas

Division of the Missouri Pacific Railway

with office at Atchison, Kan., in place of

Mr. J. M. Walsh, transferred.

Mr. D. J. Carson, who has been with

the American Brake Shoe & Foundry

Company for the past two years, in charge

of their New York office, has been ap-

pointed manager of the American Mal-

U-ables Company of New York.

Mr. C. A. Siley, mechanical engineer of

the Rock Island Railway, has been ap-

pointed president of the Western Rail-

way Club for the ensuing year, and Mr. J.

W. Taylor is retained as secretary, a po-

sition he has held for several years.

Mr. John Nicholson, formerly foreman

of shops on the St. Louis, Brownsville &
Mexico at Kingsville, Tex., has been ap-

pointed superintendent of motive power

on the same road with office at the same

place, vice Mr. H. H. Kendall, resigned.

As a special meeting of the directors

of the Joseph Dixon Crucible Company,

held May 31, to take action on the death

of their vice-president and treasurer, the

late John A. Walker; Mr. George T.

Smith was elected vice-president, George

E. Long, treasurer, and Harry Dailey was

elected a director and secretary.

Mr. A. E. Mitchell, formerly expert and

engineer of tests on the New York, New
Haven & Hartford, has been appointed

manager of purchases and supplies for

this cooipany and for the Central New
England. He will perform his former

duties as well as those of purchasing

agent, heretofore performed by Mr. E.

L. Pollock, resigned.

Mr. William D. Ennis has recently been

appointed Professor of Mechanical En-

gineering in the Polytechnic Institute of

Brooklyn, N. Y. Professor Ennis, who

has for the past two years been engaged

in special investigations in connection with

power matters for the American Locomo-

tive Company, served his time as an ap-

prentice in the Rogers Locomotive Works

at Paterson, N. J., before graduating from

the Stevens Institute of Technology,

where he was one of the first students to

gain the American Railway Master Me-

chanics Association scholarship. As a

practicing engineer, he has been most

widely known through his technical writ-

ings. He was from 1901 to 1905 engineer-

ing adviser to various Rockefeller inter-

ests in the Northwest and elsewhere.

The Oldest Fireman.

When George Stephenson ran the

"Rocket" on its first trip from Liver-

pool to Manchester, Mr. Edward

Entwistle, a lad of fourteen years of

age, acted as fireman. Mr. Entwistle

is still living very comfortably in his

own house in East Des Moines, Iowa.

His reminiscences of railroading in

Great Britain and America are very in-

teresting, and but for an occasional at-

tack of rheumatism Mr. Entwistle is

hale and active. He has kept fully

abreast of the times and is familiar with

every detail of the modern locomotive.

He is of opinion that the limit of size

and speed in running of the twentieth

century locomotive is being over-

reached.
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Franklin Air Compressors.

The accompanying illustration shows

one of the latest types of Franklin Air

Conipressers built by the Chicago

Pneumatic Tool Company at Franklin,

Pa. One of two such machines was re-

cently installed in the power plant of

the new South Altoona Foundry of the

Pennsylvania Railroad. Each com-

pressor has compound steam cylinders

•12 and 21 ins., and two stage air cylin-

ders 19 and II ins. diameter, all 24 in.

stroke, designed for 100 lbs. terminal

air pressure, with 125 lbs. steam at

throttle, and having a piston displace-

ment of 985 cu. ft. of free air per min-

ute at 125 r. p. m. In the two stage

compressor the frames have been de-

signed in accordance with the most im-

proved Corliss construction, the steam

and air cylinders being tied tandem to

each other with heavy tie-rods and rigidly

supported by a sole plate.

Provision is made for a circulation

of cold water the entire length of the

cylinder, the water passing also through

the heads, its cooling effect being

especially concentrated around the dis-

charge valves, wliich naturally receive

the heat due to compression and fric-

tion that has not been eleminated by
the water jacket during the process of

compression. A novel feature is the

outside water connection for conduct-

. Ail Outlet

INTERCOOLER FOR ORIGIN.-XL TWO-
STAGE COMPRESSORS.

air intake valves, poppet and me-

chanically actuated. The poppet valves

are placed in the cylinder heads from

the outside and are immediately ac-

cessible for adjustment without remov-

ing the cvlinder heads. Thev are made

may be independently removed, re-

placed and renewed. The valves and

seats are held securely in place by

large screw plugs over which caps are

fitted. The proportion of valve area

to cylinder area is such that it enables

the cylinder to fill freely at each stroke.

The compressors of larger size are

also built with mechanically moved in-

take valves of semi-rotary Corliss type,

placed in the cylinder heads and driven

by gear from eccentrics on the main

shaft. These positively moved valves

combine exceptionally liberal area with

short ports and minimum clearance.

The motion to drive these Corliss In-

take Valves is taken from the steam

cut-oflf valve stem or rocker arm of the

opposite side of compressor. The air

discharge valves are of poppet type,

cup shaped, pressed from high grade

steel and fitted with light tension

springs. These valves also have re-

movable seats and guides and are read-

ily accessible for adjustment or repair.

The cranks are of the disc pattern,

made from the best quality of charcoal

iron. The shafts and crank pins are

forced to their places, the former being

keyed and the latter riveted. The
intercooler, which is separate from the

compressor, and may be placed where

convenience dictates, is a most im-

portant feature. This consists of a

ing water between the air cylinder and

the cylinder head, thus excluding the

possibility of accident by water enter-

ing the interior of cylinder should the

gasket between cylinder and head be-

come defective. These compressors

are manufactured with two forms of

FRANKLIN AIR COMPRESSOR CLASS C. S. C.

from high grade steel, having remov-

able seats and guides easily renewed

or repaired, and are thoroughly guarded

from entering the cylinder. The valve

stem and head are forged in one piece

and the valve seat is a part entirely

separate from the cylinder head and

steel shell containing a set of tubes, the

tubes being fitted into the heads with

provision for expansion and contrac-

tion. A constant circulation of cold

water is maintained through the tubes

and the compressed air from the in-

itial compressing cylinder enters the
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intercoolcr on one side, and after con-

tact with the tubes, discharges from

the other side, passing to the next com-

pressing stage. Adequate provision is

made for readily cleaning the in-

terior of the intercooler, and the tubes

being made of composition metal do

not rust or become foul. The air

passes in at opening marked "air in-

let" and out at opposite side of shell

marked "air outlet" in our illustration.

A baffle plate is fixed in the center of

the shell, extending from side to side

and from the bottom tube sheet to

within a few inches of the top tube

sheet. Air entering from low-pressure

cylinder is thus compelled to travel

between closely spaced brass tubes up

over the top of the baffle plate and

down through an equal number of

tubes to the outlet, on its way to the

high-pressure cylinder. The combined

base and water head is divided by cast

iron partitions into three compart-

ments, and the upper water head is di-

vided into two compartments.

The cooling water enters at the bot-

tom and is compelled to traverse the

entire length of tubes four times be-

fore passing out. A handhole in each

compartment of lower water head af-

fords easy access for cleaning and by

removing upper heads the tubes are ac-

cessible for same purpose. A drain is

furnished for each water compartment.

A drain is also provided for drawing

out water from the air chamber. The

air governor has a connection to the

air receiver and regulates the steam

supply to the compressor to suit the

air consumption, thus maintaining a

constant air pressure, even though the

demand be intermittent. Working in

combination with this governor is a

speed governor for regulating the speed

of the engine. Every compressor

undergoes, before shipment, a tho^:ough

working test. All steam and air cylin-

ders have indicator connections, and

indicator diagrams are taken under ex-

act working conditions. These cards

must equal the established standard of

efficiency. And finally, a test deter-

mines the capacity of the compressor

in actual volume of compressed air de-

livered.

The Chicago Pneumatic Tool Com-
pany manufactures these Franklin Air

Compressors in more than one hundred

sizes and styles ranging in capacity

from 30 to 5,000 cubic ft. of free air per

minute displacement and suitable for

a wide range of service in addition to

the operation of pneumatic shop ap-

pliances.

Further information may be obtained

from the Chicago Pneumatic Tool Com-
pany at their offices in Chicago or New
York or" from any of their branch offices

in large cities.

Trouble in the Rogers Works.

There is rather serious labor troubles

in the Rogers Locomotive Works at

Paterson, N. J. The blacksmiths struck

because a new general foreman who was

put over them made rules which they

held to be obnoxious. The men de-

manded the foreman's removal and the

company refused. The men struck and

nothing has been doing in the whole

works since, for the closing of one de-

partment means the closing of all. The

company insists upon hiring such fore-

men as they choose, and that the em-

ployees must work under them or not at

all. As the Paterson shops are but one

of the American Locomotive Company's

numerous plants, there will be no diffi-

culty in closing them up and sending all

orders elsewhere. This would be an in-

dustrial disaster to Paterson. The Rogers

shops have been established many years

and were formerly among the largest in-

dustries in the State. It is to be hoped

that the strike will be settled upon the

principle of a "square deal" to both sides,

and the re-opening of the plant. The

Rogers Locomotive Works are the sec-

ond oldest in the United States, having

turned out their first locomotive in 1837.

The Railway Steel Spring Company

of New York has recently issued an

excellent catalogue of railway engine

truck and coach steel tired wheels

which are manufactured by them.

They give among the half tones with

which the pamphlet is illustrated a

side view and section of the Paige

Spoke wheel, the Paige Plate wheel,

the Allen coach wheel and Allan en-

gine truck wheel; also the National

and the Boies wheels. The Fused

spoke wheel is also illustrated, for en-

gine truck, tender and coach service.

Write direct to the company for a

copy of the catalogue if you are inter-

ested.

Description Misiuiderstood.

Sir Robert Ball was at one time

Astronomer Royal for Ireland, and is

now the Lowndean professor of

Astronomy and Geometry in King's

College, Cambridge, and director of the

Observatory. He is a native of the

Emerald Isle and enjoys telling of the

bewilderment of a "car" driver who
was sent to meet him. Anyone who

has seen the kindly face of the astron-

omer would be able to fully appreciate

the incident.

Sir Robert was engaged to lecture on

his own subject in a remote part of

Ireland, but on his arrival at the little

station he walked up and down the

platform looking vainly for the ex-

pected conveyance. Finally, when all

the other passengers had dispersed and

driven off, a typical Irish servant came

up to him and said: "Maybe you're Sir

(opy 69-( fREt

Here is a complete

and interesting story

of graphite and its de-

velopment as a lubri-

cant. You can not get

in any other book of

equal size so much in-

formation of REAL
value. The experience

of practical men and
the experiments of

scientific authorities

are both given in this

TENTH EDITION of

drDphite as i MiM'

making it valuable to

men of practice and
students of theory.

Lubrication in al-

most everykind of ma-
chinery is treated of.

"Kinks" and "short-

cut" methods discov-

ered and used by
resourceful engineers

are included.

You should get this

book now. Write for

FREE copy 69-C.

JOSEPH DIXON

CRUCIBLE CO.

Jersey City* N. J,
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GOLD
Car

Heating
and

Lighting

Co,

Manufacturert of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturer! in the World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnistied

Main OHice, Whitehall Building

17 BATTERY PLACE

NEW YORK

Robert Ball?" On receiving an affirma-

tive reply, the man broke out, apologet-

ically, "Oh, sure, your honor, I am
sorry to have kept you waiting so long,

but I was told to look out for an in-

tellectual-looking gentleman 1"

The H. W. Johns-Manville Company,

of New York, have issued two little fold-

ers setting forth the merits of their Key-

stone range boiler covering which is a

hair insulator consisting of thoroughly

cleansed cattle hair, placed between two

layers of strong, non-porous building pa-

pers, which may be either water or fire-

proof, as desired, and securely stitclicd

together every seven inches in the width

of the bale. The hair, before it is en-

closed in the papers, is chemically

treated, leaving a coating of lime,

which makes the finished material

vermin-proof and odorless.

Another little folder issued by the same

company deals with the "J--M-" asbestos

roofing. One of the features of tliis roof-

New 0-8-0 Mineral Locomotive.

This engine is to some extent a re-

build of the famous "Decapod" tank

engine on the Great Eastern Railway of

England, which was withdrawn from ser-

vice for reasons connected with the per-

manent way department after vindicating

its ability and power as a traffic-hauler.

The engine has, as can be seen, eight

coupled wheels occupying a long wheel-

base which is rendered flexible to a cer-

tain extent by making the leading and

trailing axleboxes of the radial type.

There are two cylinders placed outside

the frames, actuated by the ordinary

shifting link motion; the connecting rods

are 8 ft. 2}i ins. long between centres,

and the eccentrics have a throw of SJ4

ins. The boiler is of large dimensions

with a barrel 12 ft. iiJ4 '"s. long and of

4 ft. 9 ins. maximum diameter, measured

outside the first ring. The fire box is of

the Belpaire type, 8 ft. long by 3 ft. gj4

ins. wide. The frames are of the plate

type 34 ft. 4 ins. long and 1% ins. thick.

MINERAL 0-8-0 ON THE GRE

ing is that there is no wool or felt in

its composition. It is made of long fib-

ered asbestos, which is a mineral fibre

and is fire-proof and acid-proof and does

not rot or wear. Write to the Johns-

Manville Company at 100 William street,

New York, if you wish to get one or all

of these folders or any further informa-

tion on the subjects of which they treat.

\T EASTERN OF ENGLAND.

and are placed 3 ft. 1054 ins. apart. Th«

engine weighs 50 long tons 4 cwt I qr.

empty, and 54 long tons 6 cwt. 3 qrs. in

working order, and the tender weighs 17

long tons II cwt. 3 qrs. empty and 28

long tons S cwt. full.

The National-Acme Manufacturing

Company of Cleveland, Ohio, are increas-

ing the size of their factory by adding a

new wing 400 ft. in length by six stories

in height. Their special milled work

made from brass and steel three-quarter

inch and less in diameter, embraces every

form of the smaller screwed attachments

used in modern machinery. In the manu-

facture of the smaller class of screw

machine products they have won an en-

viable reputation for high class work,

while their rapidly increasing facilities

enable them to guarantee prompt delivery,

which is an important factor in the me-

chanical products of our time.

A Scotsman went to London for a holi-

day. Walking along one of the streets he

noticed a bald-headed chemist standing at

his shop door, and inquired if he had any

hair restorer. "Yes, sir," said the chemist;

"step inside, please. There's an article I

can recommend. I've testimonials from

great men who have used it. It makes the

hair grow in twenty-four hours." "Aweel,"

said the Scot, "ye can gie the top o' yer

heed a rub wi' it, and I'll look back the

morn and see if ye're telling the truth."

The chemist returned the bottle to the

shelf with disgust, and kicked the errand

boy for laughing.

It is not alone what we do, but tlao

what we do not do, for which we »re

accountable.

—

Moliere.
'
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Holmes Packing.

What is known to the trade as the

Holmes metallic packing is made in sizes

suitable for piston rods or valve rods. It

i» used on locomotives and also on sta-

tionary and marine engines. Like other

forms of metallic packing it is intended

to reduce the friction on the moving rod

and yet maintain a steam-tight fit.

The packing is contained in a metal

case, made in halves, and this case is made

to fit any size of stuffing box, just as the

packing is made to fit any rod. The case

is securely screwed together and is pushed

into the stuffing box. A joint of lead is

made at the bottom of the stuffing box,

or between the gland and the case.

On locomotives where cinders, sand

and dirt are a constant source of trouble

and wear to the rod, stem and packing,

and causes the packing to be renewed very

often, this form of packing is advan-

tageous and a swab pocket is provided to

catch the cinders, sand etc. Some results

on the Philadelphia & Reading Railway

with consolidation type engines, working

than in the knowledge and mastery of

the mechanical appliances used on rail-

ways. Experience is absolutely neces-

sary. Good reading is extremely desir-

able.

Right here, R.'Mlway and Locomotive

Engineering supplies the necessary ma-

terial. Its pages are filled with the ex-

pressions of the best thoughts of the

leading railroad men of our time. It

has met the universal approval of the

leading railway men throughout the

world. The price, $2.00 a year, places

it within the reach of every railroad

employee.

"Twcnt-eth Century Locomotives,"

Angus Sinclair Co., deals compre-

hensively with the design, construction,

repairing and operating of locomotives

and railway machinery. First princi-

ples are explained. Steam and motive

power is dealt with; workshop opera-

tions described, valve motion, care and

management of locomotive boilers,

operating locomotives, road repairs to

engines, blows, pounds in simple and

VARIOUS SIZES OF THE HOLMES PACKING.

24 hours a day, 7 days a week, have been

published by this company and can be had

on application. The packing is supplied

on thirty days' trial. Write to the

Holmes Metallic Packing Company, of

Wilkes-Barre, Pa., for further informa-

tion on the subject.

Science.

Professor Huxley stated that "all

accurate knowledge is science." An er-

roneous idea exists that science, like

the Eleusian mysteries, is to be gained

after long years of patient listening to

exhaustive lectures. This is a gross

error. Science in the best sense is

learned by practical experience. Books

are a necessary adjunct. Periodicals

keep one abreast of the times. No-

where in the realms of humarj endeavor

are these essentials more necessary

compound engines; how to calculate

power, train resistance, resistances on

grades, etc. Shop tools explained.

Shop recipes, definitions of technical

terms, tables, etc. Descriptions and

dimensions of the various types of

standard locomotives. The book is well

and clearly illustrated and is thor-

oughly up to date in all particulars,

fully indexed. Price, $3.00.

"Locomotive Link Motion," Halsey.

Any person who gives a little study to

this book ceases to find link motion a

puzzle. Explains about valves and

valve motion in plain language. Price,

$1.00.

"Locomotive Engine Running and

Management," by Angus Sinclair, is an

old and universal favorite. A well-

known general manager remarked in a

meeting of railroad men "I attribute

JUST PUBLISHED

The Walschaert
Locomotive Valve Gear

By W. W. WOOD.

Nearly 200 pages. Fully IlIuBtrated.

PRICE $1.50
The only book

iHBued that lade-
voted exeluslTely
to theWatachaert
Valve Q«ar, and
It fills a demand
w b 1 c b, durtng
the lalt few
months, has t)e-

come very Im-
portant. If yoo
.would thorongbly
understand tha
Wal s e b a e r t

Valve Gear yon
should Qossess a
copy of thia

book. as the
author takes the
plainest form of
a steam engine
— a stationary
engine In the

rongb. that will only turn Its crank In one
direction—and from It builds up—with tha

reader's help—a modem locomotive equipped
with tbe Walschaert Valve Gear, complete.

The points discussed are clearly illus-

trated; two large folding plates that show
the position of the valves of both Inside or

ontslde admission type, as well as the links

and other parts of tb • gear when tbe crank

la at nine different points in its revolatlon,

are especially valuable In making tbe move-

ment clear. These employ sliding cardboard

models which are contained In a pocket In

the cover.

The book is divided into four general

divisions, as follows: I. Analysis of the

gear. II. Designing and erecting the gear.

III. Advantages of this gear. IV. Ques-

tions and answers relating to the Walschaert

Valve Gear, which will be especially valu-

able to firemen and engineers preparing for

an examination for promotion.

Jtut Issued—1907 Revised and Enlarged
Edition.

UP-TO-DATB

AIR BRAKE CATECHISM
By ROBERT H. BLACKALL.

PRICE $2.00

The Standard Book on the A.ir Brake.

Contains over 2,000 Questions and
Anmcers giving a detailed descrip-

tion of all the Old Standard and
Improved Equipment.

Owing to the
many changes
and improve-
ments made in

t h e Westlnf

-

house Air Brake
it has been
found necessary
to issue the new,
revised 1907 edi-

tion of the Air
Brake Cate-
chism, which
contains all the
latest Infonna-
1 1 o n necessarr
for a railroad

man to pass his

examination on the new as well as the

older style of brake.

The now revised 1907 edition la nght np

to date and covers fully and in detail the

Bohedulo E. T. Locomotive Brake Equip-

ment H-6 Brake Valve, SF Brake Valve

(Independent), SF Governor Distributing

7alve, B-4 Feed Valve, B-3 Reducing Valve,

Safety Valve, K Triple Valve (auiok-Ser-

vloe) Compound Pump.

l^-Send for a special circular of thsss

books as well as our Other Railroad Books.

{^"Copies of these books sent prepaid on

receipt of price.

jlilnntc U/jntorfW'^'» '»" °^' special terms.
A^eniS ndnieU Tou can make equal to a

month's pay selling onr books on the side.

The Norman W. Henley Publishing Co.

132 Nassau St., New York, I). S. A.
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RUBEROID

ROOFING

FOR

CARS SHOPS
CABS ROUND HOUSES
Contains no tar. Will not melt,

rot, crack or corrode.

Not affected by extremes of

temperature. Highly fire resist-

ing.

Spark-Proof Cinder-Proof

Gas-Proof Weather-Proof

Write for samples and prices.

THE STANDARD PAINT CO
100 William St., New York.

Boston, Chicago, St. Louis, Kansas City,
Philadelphia, Atlanta.

much of my success in life to the in-

spiration of that book. It was my
pocket conipiinion for years." Price,

$2.00.

"Practical Shop Talks," Colvin. This

is a very helpful book, combining in-

struction with amusement. It is a par-

ticularly useful book to the young me-
chanic. It has a stimulating effect in

inducing him to study his business.

We sell it for 50 cents.

Spangenberg's Steam and Electrical

Engineering has 672 pages, 648 illus-

trations. It may be called a complete

library in one volume, and is in ques-

tion and answer form; which is an

easy way of obtaining useful informa-

tion. Covers a wide field. Fully in-

dexed for reference so that any subject

may be readily turned to and answer

found. Price, cloth, $3.50.

The 1907 Air Brake Catechism, by

C. B. Conger. Convenient size, 230

pages, well illustrated. New edition.

Up-to-date information concerning the

whole air brake problem, including the

ET equipment in question and answer

form. Instructs on the operation of

the Westinghouse and the New York

catalogue of apparatus of the Wirt type,

the current Wirt catalogue should be

used. Copies may be obtained from the

Wirt Electric Company of Philadelphia,

or from the Cutler-Hammer Manufactur-

ing Company of Milwaukee, or on appli-

cation to any of the district oflficcs of

these concerns. The purchase of the

TRANS-CAUCASIAN OIL BURNING
SWITCHER.

Wirt Electric Company will enable the

Cutler Company to meet more fully than

ever the requirements of their trade. Par-

ticular attention is called to the very com-

plete line of battery charging rheostats

developed by the Wirt Company, and to

the Wirt field rheostats, which in 1902

were awarded the John Scott medal on

Ball's Official R.R.

Standard Watches
ie AMD lazstze

17 and 21 Duby
Jewels,
SapphlrejPallets

'^
Ball's Improved
Safety
Double Roller

Are nithoat
qaestlon t h •

flnest watcbei
that AmerlcaD
talent and
•killed labor

can i»rodnce,

and tber ftr«

glrlng a n c b
Bnlrersal aatls-

faction that we
hare no heel-

toncj In claim-
ing tbat they
are the best

and safest

railroad watcb
oD the market.
Tests severe

and nnmerons
have proven
this fact to the

moat critical

asere in all sections of the country, to which
thonaands of good Railroad and Brotherhood
men are ready to certify.

We have an aathorlzed agent in nearly every
railroad center. Call on him for Information
and facta. Write as for descriptive matter.

The Webb (. Ball Wdtch (o.
Watch Manufacturers

Ball Baildintf. Cleveland. Ohio. U.S.A.

Patents.
GEO. p. WHITTLESEY

McQILL BUILDING WASHINQTON. D. C.

Term. Rea.onable Pamphlet Sent

BALTIMORE & OHIO 2-8-o ENGINE OF MODERN DESIGN.

Air Brakes, and has a list of examina-

tion questions for enginemen and train-

men. Bound only in cloth. Price, $l.oo.

Cutler-Hammer.

We are informed that the Cutler-

Hammer Manufacturing Company of Mil-

waukee, Wis., have recently purchased the

business of the Writ Electric Company.

-
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to overcome these complaints has been

a much argued question.

Probably every engineer who is obliged

to use hard water for making steam has,

at one time or another, used one or more

of the thousand and one schemes for

mitigating the serious results that come

from the continual use of such water.

The principal methods in use are:

Precipitation and neutralization, in the

boiler itself, of the undesirable constit-

uents in the water, throtigh the medium

of boiler compounds, and by the removal

Zephon Chemical Company of Chicago,

who are making a line of compounds to

suit the water that is to be treated.

taking the actual constituents of the water

in question, as shown by accurate chem-

ical analysis. Their compounds are in

granular or powdered form. The makers

state that they contain nothing that will

be injurious to boiler plates, valves or

fittings; they will not induce foaming,

will prove effective in cases of leaky flues,

and will prevent oxidation and cor-

rosion of the iron. Old scale, it is said.

IJ.XL ul' ii KP, STEWART & CO. ENGINES OF LONG AGO.

of the objectionable constituents from the

water before the latter is delivered to the

boilers.

The records of the United States Patent

Office contain many formulas for boiler

compounds, etc., and in the last few years

there have sprung into prominence sev-

eral companies that have taken up this

important question from a strictly scien-

tific standpoint. They have established

research laboratories and have expended

large sums of money in experimental

work, with the ultimate idea of eliminat-

ing the injurious constituents in the

water and at the same time not to in-

troduce anything that will cause injury

to the boiler or its fittings.

Boiler compounds that are made on a

basis of the actual analysis of the water,

by a reputable concern, and sold at a rea-

sonable price, have many arguments in

favor of their adoption by steam users.

They are easily applied, they are for

the most part cleanly to handle, and there

is no intricate machinery to be looked

after during the process of softening, or

anything to get out of order and thereby

temporarily suspend the use of the ap-

paratus while repairs are being made.

The results obtained when a suitable com-

pound is used are claimed to be very

satisfactory, because the chemical reac-

tions take place at a high temperature

instead of in the cold.

Among the companies which do this

kind of work may be mentioned the

will be rapidly removed and further dep-

osition of scale prevented.

Prospective customers will be given an

accurate technical analysis of boiler-feed

waters free of cost and practical demon-

stration of the action of the compound

will be given by this company. Inquiries

from those interested addressed to their

office in the Great Northern Building,

Chicago, will receive attention. Trial

samples will be furnished, and a demon-

strator will call, if desired, to explain

the application of the compounds and im-

part other information.

Improvements on the Vandalia.

In order to meet the increase of traffic

over the Vandalia Railroad, a second

track is being constructed from Knights-

ville, Ind., to East Yard at Terre Haute,

Ind., a distance of about fourteen miles,

and the grades along the line are being

reduced. A new double track line is

being built from Brazil, Ind., to Seely-

ville, Ind., north of the present route.

The line now in use will be maintained

as a third track when the new line is

completed. The new double track line

between these points will be about eight

miles long. In the old line there are

nine curves, aggregating 2.77 miles in

length, and 208 degrees. On the new line

there will be three curves, aggregating

0.66 miles in length, and a total angle

of only 29 degrees. As a result, the

Here's

Opportunity

Are\butheMan?
If an employer should say to

you, "I want a man for an im-

portant position," would you be

the right man ? Opportunities like

this are coming constantly to men

trained by the International

Correspondence Schools,

an institution that qualifies men

to take advantage of every open-

ing ; to command high salaries ;
to

succeed in the best positions.

Employers are daily applying

to the Students' Aid Department

of the I. C. S. for men to fill posi-

tions of responsibility, and during

May of this year 447 students

voluntarily reported advance-

ment in positions and salaries, and

this was but a small part of the

whole number advanced.

Why don't YOU get in line for

a good position ? No matter who

you are, what you do, or how little

you earn, the I. C. S. can help you

in your own home, in your spare

time, for a better position and earn-

ings. The first step is to mail

this coupon. It costs noth

ng to do this and will bring

you information and help

that may eventually

be worth thousands of

dollars. MAIL IT NOW.

I

International Correspondence Schools
BOX 805, SCRANTON. PA.

Please expl.iin, witli'mt lurther obligation on my
pail, how I can i|ualilv l"r a larcer salary and advance-

ment to the position lielore which is marked X.

General Foreman R. R.
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Tate Flexible

Staybolt

riiiiiiinK lime of trains over lliis stretch

of track will be materially reduced.

Between Knightsvillc and Tcrre Haute,

nine reinforced concrete subways will

carry wagon roads under the railroad

tracks and two roads will be carried over

the tracks on reinforced concrete bridges,

eliminating eleven grade crossings in 14

miles. In addition to this, about a mile

of second track is being Tjuilt between

the west end of the Wabash river bridge,

Terre Haute, Ind., to M'acksville. This

improvement will necessitate no masonry.

The earthwork will approximately

amount to 200,000 cubic yards, and will

be in the form of an embankment.

Holds firebox sheets secure-

ly together, and accommo-

dates itself to the unequal

expansion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURa, PA., U. S. 1.

Suite 308, Frick Bldg.

D.'e. D. STAFFORD, - - General Manager

Write us for Reference Book

Square Deals in Oil.

When the movement for the econom-

ical use of locomotive supplies began to

be seriously taken up by railway com-

panies, there was a good deal of fun

made of it in various quarters. Some
people even now refer to it as the "oil

alongside of the rack piston-rod, and

parallel to it is an upright rod upon

which there are several fingers which are

held in place each by a screw, but each

finger is set at a different angle, and

they are placed at different heights. The

lower end of this upright rod with the

fingers, terminates in a handle by which

the rod can be revolved about its axis,

and any desired one of the fingers can be

swung round so as to stop the upward

movement of the piston rod at a par-

ticular place. The handle of the upright

rod moves over radial lines on a dial so

that the amount to be drawn off is indi-

cated by the position of the handle.

Suppose you want to draw off half-a-

gallon of oil. The handle is set at the

half-gallon mark, and that swings the

corresponding finger on the rod into posi-

tion ; then the crank handle of the pump
is turned and up comes the rack piston-

rod and the oil flows out. As soon as

the bottom of the rack which carries a

.•\N .\RTISTIC STUDY

famine period." With the economical

use of oil there necessarily grew up a

system of careful oil measurement, which

was more or less accurate according to

the method followed. At the present time

one of the neatest and most accurate de-

vices for supplying oil that we have seen

is that known as the Bowser self-measur-

ing oil outfit. From our inspection of it

we would be inclined to call it the Square

Deal Oil Pump. It measures the oil as

used, gives the e-\act quantity required

and registers the total amount drawn off.

The pump consists of an upright cylin-

der fitted with a piston, the stem or pis-

ton-rod of which is made in the form of

a toothed rack and the handle for operat-

ing the pump is a crank with a gear

wheel at the centre, and this gear engages

with the rack and a few turns of the

crank handle will draw the piston up

in the cylinder and force the oil out

through the delivery pipe. Standing

OF CLOUD EFFI-X'TS.

lug reaches the half-gallon finger, the

rack piston-rod is stopped and it can go

no further. Half-a-gallon of oil has been

poured out and the upward movement of

the rack piston-rod has at the same time

counted half-a-gallon on the registering

dial, and you have drawn off just half-

a-gallon, neither less nor more, and you

have automatically registered the operation.

Suppose the oil man has filled a hun-

dred requisitions for all sorts of small

(juantities within any given time, the total

of all the requisitions is shown on the

dial and the oil accountant (if we may
call him so) reads the dial in the same

way that the gas man reads your meter.

He has the reading before any oil is

drawn off and at the end of the day he

has the total shown on the dial, and the

previous figures subtracted from the pres-

ent gives the amount draw^n off between

readings. No one can be given a little

more than he should receive if the
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plunger reaches the stop, and if the oil

man is "selling short," the meter tells the

tale when the readings are taken. The

pump can be readily locked so that when

the oil man has the key in his pocket the

oil is safe, and that is all about it.

This oil measuring device is, as we
have intimated, a very ingenious device.

It is made by S. F. Bowser & Co., Inc., of

Fort Wayne, Ind., and they have issued

a very fully illustrated catalogue show-

ing their oil storage systems and the oil

pump which we have described. If you

are interested in the Square Deal idea as

applied to oil handling write to them for

a copy. It is free for the asking.

An officer of the Pennsylvania recently

stated that the pri?es to be awarded this

year to supervisors for superiority of

track will aggregates large sum. Com-
petition for these awards has been keen.

Last year about $9,200 was thus dis-

tributed. A number of the eastern div-

isions have already been inspected, and

the remainder soon will receive attention

from the president and other officials.

Thor Hose Coupling.

One of the handiest hose couplings for

shop use is that made by the Independent

Pneumatic Tool Company, of Chicago,

and called the "Thor" hose coupler. The

device, which is shown in our illustra-

tion, is made of tough bronze and will

stand hard usage and will not rust. There

AIR OK \V.\TER HOSE COUPLER.

are three hook-shaped lugs, and giving

them a third of a turn makes all engage

and the coupling is tight. They are made

for I in., }i in., H >"• and H 'i- hose or

pipe with the same sized head so that large

hose can be coupled to small hose with-

out using reducers. If a piece of 54 >"•

hose bursts and you have a length of i in.

lying idle, you can put the large size

"in circuit," as electricians say, and go

on with your work. There are no rights

and lefts, every coupling couples to every

other. There are only two patterns, one

is for the piece which screws on the iron

pipe and the other is-the hose coupling.

, Write to the company for further par-

ticulars if you are interested.

KKSt'LT (11-^ .X KL-N" Oil'.

Wcints M.M. Ass'n. to Provide Fund.

At a meeting of the E.xecutive Com-
mittee of the American Railway Master

Mechanics' Association on the eve of last

convention, a communication was read

from Professor Goss, of Purdue Univer-

sity, offering to carry out certain experi-

ments On locomotives under the auspices

of the association, the expenses of which

to be paid for by the association. Profes-

sor Goss recomtnended that the associa-

tion should provide an annual fund of

$2,000 to $5,000 to defray the expense of

scientific researches to be carried out at

Purdue University.

The subjects recommended for im-

mediate investigation were : '

1. An experimental study of different

types of superheaters which will serve as

the basis of formulas which may be used

in proportioning the superheating to the

direct heating surface for the purpose of

giving any desired degree of superheat.

2. An experimental study of the strain

in the moving parts of a locomotive at

speed.

3. Tests to determine the relative

adaptability of various low grade fuels

for locomotive service.

4. A study of the possibilities of auto-

matic stoking in locomotive service.

The Executive Committee did not view

with favor the idea of the association

asking railroad companies to defray the

expenses of experimental work and noth-

ing was done with the application.

Record of Recent Construction.

"The Steam Locomotive of the Future"

is the title of Baldwin's Record of Recent

Construction, No. 61. It is from the pen

of Mr. Lawford H. Fry and originally

appeared in Cassier's Magazine. Ten ex-

amples of powerful high-speed locomo-

tives are given and these are typical of

the most advanced practice in Great

Britain, France, Germany, Switzerland

and America. Each type is described and

while the fullness and fairness of the de-

scriptions are particularly marked, Mr.

A
practical

demonstration

of the

advantages

of the

BLISS
SYSTEM
of

ELECTRIC
CAR
LIGHTING
Wl 11 be

given at

ATLANTIC
CITY
During Convention Week (June

i2th to 19th) we shall be glad to

have all interested in the subject
of electric car lighting visit our
exhibit on the Steel Pier—Spaces
1,201 to 1,207, inclusive. We shall

have there complete Bliss car
lighting equipments operating un-
der actual service conditions.
Each separate part of our equip-

ments will also be exhibited in de-
tail, affording railroad men an op-
portunity to acquaint themselves
with the construction and opera-
tion of the best system of axle
lighting yet devised.
The following representatives of

our Company will be on hand to

welcome visitors and to explain to

them the operation of the Bliss

System:
W. L. BLISS,

JOHN L. BLISS,
COL. JNO. T. DICKINSON.

WM. L. LALOR,
ROBERT C. SCHALL,

F. URBAN,
E. B. H. TOWER, JR.

Bliss Electric Car Lighting Co.

Main Office and Works. MILWAUKEE

New York Office:

Night and Day Bank Bux;.

Chicago Office:

MoNADNOCK Block.

Those who are not going to the

Convention should send for a copy

of our Bulletin 30, which is the next

best way of becoming acquainted

with the merits of the Bliss System.
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Locomotive

Blow=Off Plug Valves

Fry shows a decided preference for the

high pressure four-cylinder balanced com-

pound class, and claims that it is impera-

tive to use high pressure and a long ex-

pansion, and from the point of view of

economy steam cannot be so cfificiently

used in a single cylinder as in two or

more cylinders. In regard to the special

features of new kinds of valve motion,

and of the use of superheated steam, Mr.

Fry claims that they have not yet secured

a sufficiently wide approval to remove an

estimate of them entirely beyond the field

of speculation. The locomotive of the

future, according to the author of the

paper, for high speed will be a four-

cylinder balanced compound. The low-

speed service and where the power re-

quired is not excessive, excellent results

can be obtained with a single expansion

engine working with superheated steam.

All Brass, extra heavy, with Cased Plug.

For 250 lbs. pressure.

Made with Draining Plug to prevent

freezing.

LOCOMOTIVE

GAUGE
COCKS

For High Pressure

Bordo Self-Closing

Gauge Cocks, made
with renewable Hard
Bronze seat and disc.

Opened and closed

with a quarter turn.

Guaranteed Steam
tight under the most
exacting conditions.

Shanks Threaded to

speciiications for Lo-
comotives.

Seats and discs replaced under pressure.

Swing-Joints and

Pipe AHacliment

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

B. of L. E. Convention.

About the middle of last month the

Brotherhood of Locomotive Engineers

held their annual convention in the his-

toric old city of Quebec. Between five

and six hundred delegates, accompanied

by their families, assembled in the an-

cient capital of Canada. There is much

of interest for the visitor in Quebec. The

narrow, quaint streets, the DufYerin Ter-

race, the old gate, and the famous citadel

crowning the heights of Cape Diamond

are all of the old world, and contrast

pleasantly with the more modern sur-

roundings. Quebec is reached by the

Canadian Pacific, the Grand Trunk and

the Intercolonial Railways. A more de-

lightful and interesting spot for holding

the Locomotive Engineers' convention

could not well be found, and the visitors

from this side of the international line

enjoyed to the full the free-handed Cana-

dian hospitality.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.

Railroad Building and Irrigation.

Government reclamation of the arid

lands of the West is the cause of the

building of the line constructed from

Hazen, Nev., to Fallon. The new road

is a branch of the California and Nevada

line of the Southern Pacific System. At

present, with the exception of two miles

near Fallon, the road passes through

desert land, but the government irriga-

tion work will soon turn this territory

into a rich agricultural section. The
Truckee irrigation project, when com-

pleted, will provide a supply of water

sufficient to irrigate 350,000 acres of land

in Western Nevada. It includes the

Carson sink country, which, the govern-

ment experts say, will make exception-

ally fertile farming land as soon as

water is available.

The main feature of the work is a

canal 30 miles long to divert water from

Truckee river to the channel of Carson

river, where a storage reservoir is to be

built. This canal, with several hundred

miles of lateral ditches, has been com-

pleted, and water is ready for delivery to

about 50,000 acres; 30,000 of which are

public lands open to homestead settle-

ment. When the settlers come they will

find the Hazen-Fallon Railroad ready to

distribute their products to the surround-

ing mining districts, which will naturally

be their market. The railroad is of great

assistance to the reclamation service in

transporting supplies and materials.

Curious Invention.

A North Carolina inventor has pat-

ented a somewhat singular device in-

tended to lessen the impact of col-

lisions on railways. A coiled spring is

secured in a casing on the front end of

the locomotive and kept in retracted

position by a locking handle which has

a connection extending to the engine

cab. When the engineer sees that a

collision is inevitable he lets loose the

spring and a corkscrew projects itself

filteen or twentv feet in front of the

^
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Packing Ring Chuck.

The device illustrated herewith shows

a chuck which is bolted fast to the

face plate of an ordinary boring mill

and used to face down air pump piston

packing rings to exact width.

This operation is very necessary and

requires a great deal of skill in order

to make the rings properly fit the

grooves in the piston head.

SofToJt h^QO /^arAftttii/vt

early in 1910. At present trains run regu-

larly as far as Tabuk.

<-^l
...^3!

^Ctnter tineofSutt^s.

D
^ u-^H^

Chuck for SlPumpfbckinr,

PUMP PACKING-RING CHUCK.

This chuck was worked out by one

of the foremen in the Hornell shop,

and is now in use in practically all the

shops on the Erie. Its greatest utility

lies in the fact that when the ring is

finished it is precisely the same thick-

ness at all points, and therefore per-

fectly fits the piston head.

—

Erie Rail-

road Employes' Magazine.

A Pilgrims' Railway.

The Mecca line is being well built

under the supervision of a German civil

engineer by Ottoman soldiers, the cost

defrayed by voluntary contributions from

Moslems in all parts of the world

and by special taxes. It is known as

the Hamidieh-Hedjaz Railroad, and con-

sists of the main line from Damascus

toward Mecca, which is completed beyond

Tabuk some 560 miles, costing about

$7,500 a mile, and the Haifa-Derah line

of 103 miles, costing about $12,000 a mile

owing to the more irregular surface of

the ground. The latter branch is finished

and in full operation. On the main line

and that of Haifa, both of which are of

the narrow gauge type, there are so far

2,388 bridges of stone and six of metal.

Eight tunnels have been driven, and at

the principal stations large storehouses

and repair shops have been constructed

and water supplies established. The roll-

ing stock employed is of Belgian and

German origin, while a large portion of

the rails were brought from America. It

is expected that the main line will reach

Medina in a year or more and Mecca

Water Softening.

The question of procuring satisfactory

water for use in the boilers of locomo-

tives has been a more or less serious

question with the majority of the rail-

roads in the United States. The advan-

tages of having soft water for use in loco-

motive boilers is so obvious as not to

need argument. Many railroads have

found it advantageous to install water-

softening plants and among the manu-

facturers of this class of railway equip-

ment may be mentioned the Otto Gas

Engine Works, of New York and

Chicago.

It is believed that about 98 per cent, of

the scale formed upon boiler tubes is

caused by deposits of carbonate of lime,

carbonate of magnesia, sulphate of Imie

and sulphate of magnesia ; and that by

eliminating the action of these four sub-

stances scale trouble practically ceases.

The advantages of having good water

are such that not only is a large saving

effected in round house expenses, but coal

consumption is reduced, the life of the

locomotive is prolonged, the time spent

in round house repairs is reduced, and the

earning power of the locomotive is in-

creased.

The water-softening plant as built by

the Otto Gas Engine Works is said not to

be a complicated or expensive apparatus

to operate, the mixing of the chemicals is

automatic, and is done with accuracy and

without the use of any additional mechan-

ical power, while the attendance required

on a water-softening plant is not in-

creased beyond that required for the or-

dinary pumping station. Many promi-

nent lines have installed this apparatus.

The Otto Gas Engine Works have pub-

lished an interesting pamphlet on the sub-

ject and are prepared to furnish derails

and estimates of either the intermit-

tent or the continuous systems, as ap-

plied to water softening.

The United States Congress has

always displayed decided lovingkindness

in the passing of acts that would influence

the express companies. Express com-

panies exist, become rich and prosper, be-

cause they are permitted to monopolize

carrying business which by right belongs

to the post office department of the gov-

ernment. The real reason why express

companies are not compelled to act fairly

toward the public is that many congress-

men are interested in the securities of the

companies.

The Courts have decided that when a

passenger has been put off a train or car

because the conductor failed to have

change for a five dollar bill, there is a

clear case of damages against the carry-

ing company

Homestead
Valves

StraUhlway. Three>way snd Four-way,
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth Tery mach
more than other makes. You try tbem

anrl fl»^.

Iron Bua>. Brass Plug, 1% iiL

nOMESTEADVALVE Mfd. (0.

HOMESTEAD. PA. PITTSBURG, PA.

American Locomotive

Sander Company
I3tfa & Willow Sts., Philadelphia, Pa.

Proprietors and Manufacturers

LsACH, SHniVRNE, Dean, ^ANnPR^
HonsTOK, "Shi" and CniTis 0/\llUL,I\0

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY. CHICAGO.

€i6 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House, London, Enf.
lupection of Steel Rails, Splice Bars, Railroad

Cars, Wheels, Axles, etc Chimical Luoia-
TOET—Analysia of Ores, Iron, Steel. Oils, Water,
etc Physical Laioeatoey—Test of Metala, Draf
and Palling Test of Couplers, Draw Bars, etc

Effleleno7 TMts of Boilsra, Bnctnaa
and Looomotives.
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One Year and
Eleven Months'

SERVICE
WITUODT EEPACKINO, ON

High-Pressure Locomotives

Consume Your Own Smoke.

Dr. William Osier in one of his ad-

dresses tu the young men of the medical

profession says some things which arc

true of things as we all find them in

the world, and they are as applicable to

us of the railroad fraternity as they arc

to young doctors. He says: "A con-

scientious pursuit of Plato's ideal per-

fection may teach you the three great

lessons of life. You may learn to con-

sume your own smoke. The atmosphere

is darkened by the murmurings and

whimperings of men and women over tlic

non-essentials, the trifles that are inevi-

tably incident to the hurly-burly of the

day's routine. Things cannot always go

your way. Learn to accept in silence the

Style 30O TV.

A throttle failure is an absolute

impossibility where Crandall's

Throttle Valve packing is used.

IT WILL NOT BLOW OUT

Crandall PacKing Co.
PACrrORY AND GENERAL OFFICE

PALMYRA, - - NEW YORK
BRANCHES

New York
IM UlKrt7 St.

Cleveland
9 So. Water St.

Chicago

West Wasblnffton

Directory of Railways

of the World
The Universal Directory of laU-
w«y 0£5dals, published ia Len-
don, contains a list of th« Uktir*

railroads of the worM, vitli

physical particulars and i—
of all officials.

Send Your Order Now
(or tJie 1906 edltloB.

Price $3.00 Prepaia

A. FENTON AVALKER
Sole RepresentatlT* f»r F. 8.

143 Liberty St. New Yoric

Mr. Harrison Emerson on Individual

Effort.*

"The more I see of piece work,"

said Mr. Emerson when addressing the

General Foremen's Convention in Chi-

cago, "the more I feel like express-

ing myself as Ouida, the woman

novelist, does when she says the more

she sees of men, the more she likes

dogs, and the better I become acquaint-

ed with piece work, and the more I

see of it, the better I like something

else. We had some experience on the

Santa Fc which will illustrate why piece

work was considered a great advance

over the old day work system. At

one of the western shops out in the

mountains, where it was very difficult

WELL DR.MNED PENNSYLVAXI.-X TR.ACK.

minor aggravations, cultivate the gift of

t;iciturnity and consume your own smoke

with an extra draught of hard work, so

that those about you may not be annoyed

with the dust and soot of your complaints.

More than any other, the practitioner of

medicine may illustrate the second great

lesson, that we are here not to get all we
can out of life for ourselves, but to try

to make the lives of others happy. Cour-

age and cheerfulness will not only carry

you over the rough places of life, but

will enable you to bring comfort and

help to the weak-hearted, and will con-

sole you in the sad hours when, like

Uncle Toby, you have "to whistle that

you may not weep."

to regulate conditions, the men were

employed at a fixed rate that applied

to them as machinists, boilermakers or

blacksmiths, and the management was

very particular about this fixed rate,

very particular that the men should

be employed strictly at the standard

rate of pay. The timekeepers were also

very particular that these men regis-

tered in at seven o'clock in the morning

by means of a clock, and also that

they registered out at six o'clock in

the evening, because they didn't pro-

pose to pay any man who had not

registered at seven and registered out

at SIX o'clock. The third thing that

Original paper on page 304 of this issue.
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they were very much concerned about

was that the time they were paid for

should be accurately distributed to the

different engine numbers or shop or-

ders, or other branch of work upon

which they were engaged. In this way

a correct record was kept of all work

done, and if you asked a man perhaps

on Mornday what he had done the pre-

vious Friday, he would look up and see

that he had worked five hours on en-

gine 105, and he had worked five hours

on something else. Actual facts are

known where many of these men had

registered in at seven o'clock in the

morning, had then invested in a keg

of beer, and climbed on the engine and

run down the road about two miles to

an Indian village, where they spent the

day, not coming back until about 5:30

in the evening, in time to register out.

Ot course they had not done any work

at all. By this process the company

was getting no results whatever for

the money that they paid out in wages,

and it was not very satisfactory to the

employer. Any method that gave to

the employer some kind of an equiva-

lent for the wages he paid seemed

preferable to the old day rate system.

The trouble was, however, that the em-

ployer kept his eyes fixed upon the

amount that the men earned. The in-

troduction of piece work was objected

to by a great many workers, and I

think very justly. They saw in it a

plan to get them spurred up to the

utmost limit, and an endeavor to keep

down the rate of pay to a minimum, so

that the employer was constantly try-

ing to get more work out of the men
and possibly scheming to pay him less.

"I recently visited a shop in the East

where piece work prevailed, and I

found that the management considered

that a certain definite sum was the

proper amount that a man should be

permitted to earn. He had no business

to earn more than $10 a week, let us

say, and if by any chance the poor man
earned $10.05, then they immediately

began to scheme to see whether they

could not cut down his piece work rate

so as to bring him down to $10 and get

more out of him, and the men who had

developed unusual and extraordinary

skill by working in the same shop for

a great many years found themselves,

as Ihey were growing old, pressed down

to a limited rate of pay by the con-

stant changes that the management put

in with reference to the piece work

rate, the one idea of the management

being to establish that kind of a rate

which would make it impossible for a

worker to earn more than $10 a week.

In checking over the rates of this man
week after week, I would find that one

week he would make $9.97, and the

next week it would be $9.98 und the

next $10.02; then, perhaps, it would go

up to $10.15, and the man, in fear and

trembling, would work along during the

next week and see that he had his

wages down to $985, for fear they

would use that particular occasion

when he had earned 15 cents more to

cut down his piece work rate. Now,

that kind of treatment of a worker,

that kind of attempt to rob him of what

rightfully belongs to him, is absolutely

wrong. That is the kind of thing that

has brought piece work into disrepute

among wage earners, and has equally

brought it into disrepute among em-

ployers, who think there should be a

fairer and better way.

"Another objection to piece work is

that if it is established, and if the man-

agement agrees not to change the rates,

you may be giving the worker a great

deal more than he is personally en-

titled to. For instance, in one of the

Southern Railroad shops, in which

piece work was introduced a few years

ago by Mr. Cozad, I believe, who is

one of the most skilled and experienced

piece work experts in the. United

States, especially in railroad -work, the

piece work rates were put in before

the introduction of the high speed steel.

Later on, when the high speed steel

was introduced and new machines were

bought, and it was found possible to

cut the time of turning tires from, say,

eighteen hours down to three or two

hours, the men simply stood up and

refused to have the piece rate lowered.

Now, the cutting of the time due to

the introduction of high speed steel

and modern machinery was not due in

any way whatever to the efforts of the

men working on the wheel lathes, if

that be the tool used, as an example.

Or, say the management that had to

pay for this high speed steel had to

put in heavier machinery, and there

was a reduction in price which legiti-

mately belonged to the management.

It would have been impossible for that

concern to have paid the extraordinary

and unreasonable wages that the men

were earning when they were getting

the same pay for two and three hours'

work that a year or two previous to

that time, they had received for eighteen

hours' work.

"On the other hand, when a man
does, through his own efforts, acquire

extraordinary skill, it is wrong on the

part of the employer to rob him of

what belongs to 'him individually, sim-

ply because that man does not know
where else he will go and get a job

in order to support himself and family,

and, therefore, is bound to accept an

outrageous cut in his rate of pay.

"Two or three years ago Mr. Cozad

went to the Erie Railroad and put in

piece work on that system. About the

The Twentieth
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same time we l>egan to put the In-

dividual Effort System on the Santa Fe.

Mr. Cozad and myself conferred about

tl)c matter. He came down to Topeka
and wc examined our method closely,

and I went back to the Erie Railroad

at Meadville, visited the shops there

and examined their system there. We
agreed to disagree. Mr. Cozad was

still in favor of piece work, and I was

in favor of a more modern method

than piece work. Of course, piece

work was an improvement over the old

method, but yet, as time went on, there

were better methods even than piece

work.

"I would just like to compare the re-

sults obtained on the Santa Fe and the

Erie at the end of three years, the one

under the Individual Effort System and

the other under the Piece Work Sys-

tem. Both these sets of figures are

taken from the annual reports of the

two ror.d? issued over the sisriialurc-s

Fe the repairs and renewals were

$0,096, while on the Erie 12 cents; de-

crease on the Santa Fe of 23 per cent,

increase on the Erie of 6 per cent.

"On the Santa Fe repairs to locomo-

tives per ton of fuel burned (and this

is perhaps the fairest estimate that you

can make of the amount of repairs that

should be allowed on a locomotive, be-

cause fuel differs in grade, engines dif-

fer in size; then there is the weather

and season that have to be taken into

account) were $1.10, and on the Erie

$1.64.

"It therefore seems to me that, in

this comparative and amicable test that

has been made of these two great rail-

road systems between these two dif-

ferent methods, both of them intro-

duced at the same time, both of them

running their course through the same

number of years, results vary greatly

in favor of the Individual Effort Sys-

icni that was applied on the Santa Fe,

ENGIXE SWITCHING CARS IX W.WEKI

of their presidents. I shall compare

the two fiscal years, 1904-5 and 1905-6

for both railroads.

"Transportation on the Santa Fe

showed an increase of 10 per cent, on

the Erie it remained stationary. Loco-

motive mileage on the Santa Fe in-

creased 12 per cent, on the Erie it in-

creased 2 per cent. Locomotives re-

pairs on the Santa Fe decreased 14 per

cent; i.e., that with 12 per cent more
mileage there was 14 per cent less ex-

pense. The Erie locomotive repairs

increased 4 per cent. Tools and shop

machinery on the Santa Fe decreased

24 per cent absolutely, in spite of the

very large increase of business. The
Erie tools and shop machinery in-

creased 74 per cent. Repairs and re-

newals per mile for locomotives on the

Santa Fe were $0,096. Our locomotives

are, as you know, heavier than those

on any railroad in the United States.

We have a great many of the big Santa

Fe compounds and other heavy types,

while the engines on the Erie are not

as heavy in proportion. On the Santa

EV G.XRDEX?. EDINBURGH. ,~ )
>.

rather than in favor of Piece Work that

was introduced on the Erie."

Answering a question put by Mr.

Fay as to what, in his judgment, causes

the difference between the Piece Work
System on the Erie and the Individual

Effort System on the Santa Fe, and

where does the difference comes in, Mr.

Emerson replied: "The great difficulty,

of course, cither in the Piece Work
System or in the Individual Effort System

is to establish a fair and proper rate.

X'ow, there :s virtually no difference be-

tween the Individual Effort System and

the Piece Work System, if you can in

either case establish that fair rate and

have the men accept it. We first make
a very careful study of what the rate or

the time ought to be. We eliminate

what is, in other words, unnecessary

waste of time, and we get down to

what is standard time. In demon-

strating how we get at the standard

time, I will tell you a little anecdote

that applies to a western shop in the

neighborhood of Meadville, Pa.

"My brother was in that shop when
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they were making repairs to an en-

gine, and the manager was not particu-

larly pleased to have him there. He

considered it somewhat of a reflection

upon his own ability as a manager that

a man should be brought from the

Santa Fe to make any report on that

job. He said to my brother: 'There

is a machinist that I consider a first-

class man. I want you to tell me what

you can suggest about his work and

see if you can better his time. I pay that

man 25 cents. The man was finishing a

piston rod. He was doing a very careful,

good workmanlike job. There was no

criticism of any kind to be made, and it

took about thirty-five minutes to run

the length of the piston rod. Then he

wanted to throw the piston rod out of

the lift, and he began to look around

for a chain with which to lift it off.

There was none handy, and he spent

about fourteen minutes hunting for one.

He finally came back with one, but

when he went to use it, he thought

that the rough chain would scratch up

his piston rod, so he went off to look

for a pad. He was gone eight minutes

looking for that pad. The man re-

quired only thirty-five minutes to do

the work, but the time he actually

took was fifty-seven minutes. The effi-

ciency of that man was somewhere in

the neighborhood of 62 per cent, in-

stead of 100 per cent, as it ought to

have been. We consider any man that

does not reach an efiiciency of 66 per

cent as very undesirable, a kind of a

mollycoddle. This time spent in hunt-

ing around for something is what we

call the unnecessary waste of time.

Now, the great difficulty that you have

with the worker is that he does not

know in how short a time he can do it,

and if you tell a man that he ought to

do a certain job in a certain length of

time he comes back at you in rather

strong language.

"What we do is this—we begin our

bonus at 50 per cent higher time than

is reasonable. If w^e think that a job

ought to take four hours, we tell that

man we will begin your bonus at six

hours. We are paying you the day rate

in any event. You try hard, and if

you don't make it in si.x hours, and it

takes you seven hours, all right, you

are getting your day rate and are not

the loser. He tries his very best, gets

down to six hours, then he gets down

to five and one-half hours, and then we
give him a little bonus. After he has

once started it is up to him to make

all there is in it. There is no stopping

place for him. Did any of your men
ever try to get a calf to drink skimmed
milk? I have had some experience.

If you have, you know how you have

to push and drag it up to the pail,

hold onto its tail, force its head into

the pail, slop the milk up into its mouth

and keep patting it with your hands,

but after it has once started it is hard

work to get its head out of the pail.

Bonus work is about the same kind of

a job. There is really a great deal of

difference between the Individual Ef-

fort System and the Piece Work Sys-

tem, in that we have a very much easier

way of sliding men into a standard rate

than you have where you are paying

piece rates."

Self-Grinding Valve.

The Swenson Valve Company of

Decorah, lowaj have placed on the market

a very clever device in globe valves

whereby each time that the valve is

opened or closed a slight grinding takes

place, with the result that the disc and

seat are kept in perfect contact and leak-

age is eliminated. The operation is made

possible by a movable nut in a chamber

in the bonnet, the valve-stem engaging with

the nut instead of with the fixed bonnet

as usual. When the disc reaches the

July, 1907.
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valve seat, the stem can still be turned, as

the space in the bonnet admits of the nut

rising up from the disc. On this nut a

coiled spring is set and the grinding of

the disc and seat occurs under the

pressure of this spring. The valve is ad-

mirably suited for boiler head attach-

ments and is coming into popular favor.

The veteran railway supply man, Mr.

Charles Law of Pittston, Pa., is agent for

the Eastern States.
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Peace, obedience, faith; these three

for chief good: next to these the habit

of fixed attention, with both eyes and

mind: lastly, an extreme perfection in

palate and all other bodily senses.

Such I esteem the main blessings of

my childhood.

—

Ruskin.
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Early Wooden Bridges. inventor. Burr and Wernvvag, two Penn- upper chords, with posts and braces be-

The wooden trestle, as well as the sylvania carpenters, were very successful tween. The posts were framed into the

wooden bridge, may fairly be called "na- in building a form of wooden bridge chords and the diagonal braces, which

HOWE TRUSS RAILWAY BRIDGE AND LIGHT CARRIAGE ROAD BRIDGE CROSSING A DEEP MOUNTAIN GORGE.

tives" of the United States. One of the which combined the principle of the arch were made of wood, were framed into

earliest forms of wooden truss bridges and that of the truss. the upright posts. A pair of wooden

was known as the Burr bridge, after its This structure consisted of lower and arches were placed one on each side of
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the trusses, and these arches rested upon

the abutments below the lower chord, and

extended very nearly up to the top chord

of the bridge. A bridge of this descrip-

tion was built by Wernwag in 1803 over

the Delaware River, and was used as a

members being made of one of these

materials and some of the other. In the

Howe truss the wooden posts used in

Burr bridges were replaced by iron rods,

and the diagonal members crossed each

other in the form of the letter X, and

OLD BURR BRIDGE WITH WOODEN ARCH.

highway bridge for forty-five years. It

was subsequently strengthened and used

as a railway bridge for twenty-seven

years, until finally superceded by an iron

structure.

Burr and W'ornwag were very particu-

lar about the quality of the material used in

their bridges, and never put unseasoned

timber into their work; in fact, no piece

of timber was used by them unless it

was at least two years old. The reason

for this is not far to seek. The absence

of adjustable braces was a defect inherent

i;i the design, and timber which would
likely shrink in any way was naturally

very undesirable.

The combination of the arch and the

truss was not successful. In long spans

it was found that the arch practically

carried the load and the truss acted more
as a stiffener to the arch than as a load

carrier. The difficulties experienced with

the Burr truss and arch bridge were
more or less aggravated when apnlied to

railroads, as the concentrated moving
loads tended to produce more intense vi-

brations and undulations, and these

loosened even the well seasoned timbers

of which the structures were composed.

In order to obviate the results of the de-

fects which existed in the Burr truss,

several forms of bridges were devised in

which the arched part of the structure

v.-as entirely abandoned. A truss devised

by Stephen Long was practically a lattice

girder, in which the diagonal braces

abutted upon wedge-shaped pieces of

wood which were let into the top and

bottom chords to the depth of one inch.

The chords were bolted together at in-

tervals, one through each of the wedge-
shaped pieces. Each diagonal brace

passed through two panels.

Following this development, the truss

invented by William Howe made its ap-

pearance in 1840. It was a modification

of Long's truss, and was, in fact, a com-
bination of wood and iron, some of the

formed each one panel. In this truss

tl'.e braces butt at each end against cast

iron angle blocks, and the vertical ties

had nuts at each end; that is, one on top

of the upper chord and one on the un-

derside of the lower chord.

This arrangement had- some distinct

advantages, as by tightening upon the

nuts any desired degree of camber could

be given to the whole structure. The
centre of tfie truss coCild be brought up

to a slightly higher level than that at the

abutments. The tightening of the tie

rods also allowed of better adjustment

of the truss than had previously been

attained in Long's bridge.

The Howe truss became very popular

on account of facility of construction and

itc satisfactory action under the passing

of heavy loads. It was extensively built

for highway and railway service. In fact,

it was the typical form of almost all rail-

way bridges from 1840 until about 1870.

For railroad bridges greater in span than

Very many railway bridges were built

in this country on the Hpwe truss plan

with spans of 200 ft. or more. One of

these was the bridge on the Philadelphia,

Baltimore & Wilmington Railroad, which
spanned the Susquehanna River at Havre
ce Grace. This bridge was completed in

1850, and had a total length of about

3,500 ft., there being thirteen spans of

250 ft. each, and a swing span of 176 ft.

The work of building this bridge occu-

pied five years, and it cost about $2,000,-

000. Howe truss bridges have now been

almost entirely replaced by iron struc-

tures ; they are to some extent used for

highway bridges in localities where tim-

ber is cheap. Iron bridges are for the

most part cheaper, and the metal struc-

tures have longer life under natural wear
and are generally more satisfactory than

wood or wood and iron in combina-

tion.

Rail Motor Cars.

The report of the committee of the

Master Mechanics' Association, on Rail

Motors, which was presented at the re-

cent convention, showed that the most
work in this country has been done on
the Union Pacific Railroad, which com-
pany have built nine gasoline motor
cars, each of which has a direct mechan-
ical drive. Their latest design of car is

equipped with a 200-h.p. motor, in-

tended for service on suburban lines.

This car has been running since last

summer. The car has shown uniform
results, which have been very satisfac-

tory. Ten similar cars are being built,

as well as a number of trailers. It was
stated that after two years of service the

average cost of fuel with 72 degs. gaso-

line is syi cents per car mile. Another
type of motor car in successful opera-

tion between Kansas City and Olathe

last year, was the Strang car, three of

SKELETON OF THE

about 140 ft. the Howe trusses were gen-

erally stiflfened with arches, after the

manner of the original Burr bridges. The
comparative cheapness of the Howe truss

v.as also a strong point in its favor, but

the fact that wood was used very largely

in its construction necessarily introduced

fire risks, and the liability to decay and

deterioration could never be entirely

climirated.

HOWE TRUSS BRIDGE.

which have been used. Several other

cars were described in the report.

In the steam motor field, the report

referred to the car built by the Can-

adian Pacific Railway which was in

operation last summer between Mon-
treal and Vaudreuil. a distance of 24

miles, giving a service of three round

trips per day. The fuel is oil although

coal has been successfully used.
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Patent Office Department

GAUGE-COCK.

Mr. W. H. Kriner, Hagerstown, Md.,

has patented a gauge-cock, No. 857,-

634. It comprises a scrcw-tHreaded

end having a central steam passage, a

body portion with an enh\rged valve

off cocks are attached to the well and

dome. Pipes are arranged so that the

introduction of cold water into the re-

ceptacle is accompanied by a sufficient

quantity of hot water to raise the tem-

perature so high as to cause the precip-

itation of the substances in the water.

STEAM GRATE SHAKER.

A method of shaking grates by steam

power has been patented by Mr. N. H.

Hughes, Birmingham, Ala., No. 845,090.

The apparatus may be applied by either

single or double rocking shafts which

are engaged to single or double pis-

tons in steam cylinders. Each cylinder

i.s adapted to rock or oscillate as re-

quired to operate the lateral arms of

the rocking shaft. The cylinders are

IMPROVED GAUGE-COCK.

chamber, a valve seat at the upper end

of the central steam passage, and an

outlet or port near the bottom of the

enlarged chamber. There is a spherical

shaped valve adapted to play loosely

iri the valve chamber, and is held

securely on its seat by the lower end

of the valve stem when the stem is

turned down upon it.

WATER PURIFIER.

Mr. J. C. Stewart, Marengo, 111., has

patented a mechanical water purifier

for locomotive service. As will be

seen in the accompanying illustration,

a receptacle is placed adjacent to the

boiler, admitting hot water under

pressure slightly greater than the

FEED \V.\TER PURIFIER.

pressure carried in the boiler. A well

is constructed near one end of the re-

ceptacle, into which all matter heavier

than water is deposited. A deflector

sheet aids in the separation of heavy

particles. There is also a dome at-

tached to the receptacle in which are

collected such substances as are of less

specific gravity than the water. Blow-

container, a cup having a feeding vent,

an adjustable cap, and an automati-

cally operated feeding follower fitted

within the cup and having an expansi-

ble packing and a fixed support adapted

to project beyond the edge of the pack-

APPAR.\TUS FOR SH.\KING GR.'VTES.

furnished with distributing valves, the

valves having a rod which is pivoted to

a vertical hand lever. This lever works

in an arc-shaped keeper, which limits

its throw in opposite directions and

the movement of this lever actuates the

pistons. The device has been success-

Sully tested on the Louisville and Nash-

ville Railroad, and its application to

the larger class of locomotives has been

warmly recommended.

GREASE CUP.

A lubricating device has been patented

by Mr. J. Powell, Cincinnati, Ohio, No.

824,882. The device comprises a grease

LOCOMOTIVE GREASE CUP.

ing lip to prevent the edge from being

turned back in the act of inserting the

follower within the cup.

CLAMP AND LUBRICATOR.

A combined valve stem clamp and

lubricator has been patented by Mr.

J C. Williamson and Mr. W. D. Bark-

er, Tallahassee, Fla., No. 831,814. The
device serves the double purpose of

lubricating the valve stem outside the

stuffing box, and also permits the en-

gineer to quickly and securely lock the

valve stem, and hence the valve, against

movement in case of a breakdown.

The two members of the lubricator are

VALVE ROD CLAMP AND OILER.

connected with each other by bolts,

and it is only necessary to screw up

the nuts of the bolts to firmly clamp

the valve stem. It can be readily at-

tached to any existing engine, and is

very simple and durable, and when

necessity arises there is no need of ex-

traneous attachments, which are often

out of order and of doubtful ser\'ice.
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Cecil Scores a Point.

By T. Toot.

"Well, Toot, I see you are getting

things in pretty good shape and mov-

ing along nicely now," and so saying Mr.

Chasem, the M.-M., rubbed his fat hands

together with as much satisfaction as if

he had raised my wages to the limit,

FIG. I

been taking this all in, and when Cecil

had finished, he remarked: "Be jaber,

Jamie, the professor is going to intro-

ji'ce watch making wid us. Phat the

divil will he be doing next?" As

Cecil's idea was an excellent one, I

give it as we worked it out. Fig. I

shows the jig plate with washers

p" 000 o

® o000000 ®
FIG 2

JIG PLATE WITH WASHERS AND THE BOLTS AND KEYS.

and I just had my mouth fixed for this

laudable enterprise and have no doubt

the M.-M. saw what was coming, so

he broke in with, "Don't stand still,

Toot. Keep working your noodle im-

provementSj Toot! Improvements are

what count, and we can stand all you

can give us. Make use of Cecil. He
has lots of good things stored up in

that fine-haired cranium of his, for

he has worked in some mighty -good

places, and no doubt he would be hold-

ing a good position now, only every-

body would have to have a dictionary

to keep track of that high-powered,

gilt-edged language of his. The scamp

does take with the ladies, though."

The M.-M. edged up to me and low-

ered his voice to a confidential tone,

and the lines around his mouth re-

laxed to a faint smile.

I was just about to speak when the

M.-M. came back to the realities of

every-day life with, "Yes, Toot, I know
what you were going to say about the

shop. Keep them on the move, and any-

thing that you know is needed, make
it, or I will get it for you."

Well, everything comes to the man
who hustles while he waits. I pro-

ceeded to the hustling. We had some
difficulty about holes matching in our

truck, and body bolsters, so I pro-

ceeded to interview Cecil on the sub-

ject and meandered over to his forge.

"Ah, Mr. Toot!" said he. "I was

schooled in the art of horology, and

the mathematical correctness of estab-

lishments producing fine watch work
ii only accomplished by a due con-

sideration for exact measurements in

the form of jigs, properly secured to

the article under operation. My sug-

gestion would be to dispense with the

wooden patterns now used here, except

two-end holes, make a thin sheet-iron

pattern with all holes mathematically

correct, secure this to the blank bolster

plate by two key-bolts and proceed to

punch through pattern and plate, and
you will find the product of this meth-
od as satisfactory as drilling and
punching holes through a jig in a

watch plate, which is the means those

fine mechanics adopt for correct work."

Our Hibernian neighbor. Con, had

rivetted on the bolt holes for a wearing

surface. Fig. 2, the bolts with keys;

such jigs can be made for several dif-

ferent kinds of work, which must be

accurate.

Con motioned for me to come over

to him, and with a mysterious air, said:

"Be jaber, boss, do yez know phat the

professor be doing now?" And on my
shaking my head, he leaned over the

anvil and whispered: "Sure the widdy

has bought her an atti-mobile, and he's

learnin' to run the divil's wagon, for

I seen him out in it last night and I

I had started on some improved

formers for sill steps. I got a hustle

on me and this was the result: Fig. 3

shows the form. Fig. 4 the arms, Fig. S

the wedge to hold the blank in place,

and Fig. 6 the roller arms on the mov-

ing head. The roller arms can be used

for any form of this description, as

they are adjustable on the moving

head, and a ij/^ in. threaded bar

through the eye pins gives it a close

adjustment and great retaining power

on the side.

Things had been pretty quiet in the

shop for awhile, but as St. Patrick's

Day was near, I knew the boys would

have a time, so this is what came of it.

As we had several jobs that had to be

finished on that day, I had Cecil work
and let Con oflE in the morning, with

his promise that he would work in the

afternoon. It seemed rather strange

to me, too, as he agreed very willingly

to come back, and the subsequent

events showed the cause.

It seems that Cecil had squared him-

self with the widow, and she had made
a date to come to the shop in her new
auto and take Cecil home; but in the
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had some business at the office, he

motored down there just about quitting

time and left the widow and the auto

in front of the shop just as we were

leaving work.

Con was just ahead of nie, and when
he saw the auto and the widow seated

therein he grabbed me. "Hould your

whist, Mr. Toot, and watch the pro-

fessor. Sure it'll warm the cockles of

your heart for many a day." He no

sooner had the words out of his mouth
tiian out of the shop pops Cecil with

a bright green band around his im-

maculate plug hat, a shamrock pinned

to the lapel of his Prince Albert, and

his shoes of the same vivid color. Of
course the boys set up a roar when
they caught sight of him, but not mind-

ing them, he raised his tile to the

widow, took a flying leap for the auto

and was off like a shot just as Mr.

Chasem, the M.-M., came out of the

office door. Well, I don't know what
explanation Cecil made, and I don't

know what explanation the widow

Prairie for the Soo Line.

The Minneapolis, St. Paul & Sault

Ste. Marie Railway, more commonly
called the Soo Line, have recently

added ten compound engines to their

motive power equipment. These en-

gines are of the 2-6-2 type, and are

cross-compounds, with cylinders 22}^

and 35 x 26 ins. With 63 in. drivers

and a steam pressure of 200 lbs., the

tractive effort of the engine is about

26,750 lbs., and with a weight of 133,-

000 lbs. on the drivers the factor of

adhesion is 5.

These engines are intended for

mixed service, and were built at the

Schenectady Works of the American
Locomotive Company. The cross-

compound engine has for a great many
years been a favorite on the Soo Line,

and has proved very successful in both

freight and passenger service on that

road. These engines, however, are the

first of the prairie type to be built for

the M., St. P. & S. Ste. M. Up to the

zatioM, a departure has been made from
the ordinary practice by equalizing the

front and main driving wheels with the

front truck and the rear drivers with

the trailing truck, instead of equalizing

the two rear drivers and the trailing

truck together, as is usual in this type.

All the wheels are flanged, the rear

driving wheels are the main ones and on

their axle the eccentrics are carried. All

the rods are of I-section, and the low
pressure cylinder is placed on the right

side. The wheel base of the engine is

29 ft. 3 ins., the driving wheel base

being 11 ft. 4 ins., and with the tender

the total wheel base of both together

is 56 ft. Cyi ins.

The travel of both piston and slide

valve is 6 ins. The lap on the high

pressure valve is lV4 ins. and i in. on
the low pressure. The exhaust clear-

ance is ,'4 of an inch. Both valves are

set line and line in the forward motion,

and J4 in- lead at one-half cut-off on
the low pressure side.

The boiler is of the extended wagon

T. A. Foque, Mechanical Superintendent.
SIMPLE, PR.MRIE TYPE ENGINE FOR THE SOO LINE.

American Loco. Works, Builders.

made, but I do know what the 1\L-M.

said standing on the office steps and

watching Cecil and the widow disap-

pearing in a cloud of dust and the boys

falling all over each other in the ex-

uberance of their merriment at the

comical situation. What the M.-M. said

would, I fear, be totally unfit for pub-

lication.

"Be jabers, Mr. Toot," says Con, "we

got it on the professor, and the pro-

fessor turned it on the ould man in

foine stoile ; but begorra I believe the

widdy has the best of it all around, so

I do."

The desire for industrial education is

so keen among the natives of Egypt
under the progressive policy introduced

by Lord Cromer that he was constantly

importuned by respectable parents to

permit their sons to be admitted into

industrial schools established for the

incarceration of criminals.

present time their fast freight service

has been handled by the 2-6-0 type of

engine, but as these machines will be

also used in passenger service, the 2-6-2

type was selected as offering the ad-

vantage of greater boiler capacity for

high speed work than could be obtained

in the ordinary Mogul type.

In working order the engines have

a total weight of 191,500 lbs., of which

133,000 pounds, or 695/2 per cent., is

carried on the driving wheels. The en-

gines are compounded on the Schenec-

tady principle. The cylinders are so

proportioned as to give a cylinder ratio

ci I to 2.42. The high pressure cylinder is

equipped with a piston valve, and the

low pressure with an Allen-Richardson

=.lide valve, the valves being actuated

by the ordinary shifting link motion.

The frames are of cast steel, with

double front rails and a separate slabbed

section at the rear for the trailing

trucks. In the matter of weight equali-

top type, with sloping back head and
throat sheet. It is made in three

courses, the outside diameter of the

first and smallest ring being 6oJ4 ins.

The tubes, of which there are 266, are

2 ins. in diameter and 15 ft. long, which

gives a heating surface of 2,077 sq. ft.,

the total heating surface of the boiler

being 2,243 sq. ft. The firebox is 90

ins. long and 62j4 ins. wide, giving a

grate area of 39 sq. ft. The water

spaces are large, being 5 ins. wide at

the mud ring and increasing to 7 ins.

at the crown sheet at the sides, and
to 6 ins. at the back end. The ratio

of grate area to heating surface is as

I is to 57.5. The fire box heating sur-

face is 165 sq. ft., and thus the box
makes up about 7.3 per cent, of the

total heating surface. The roof sheet

of this boiler is level, but the crown
sheet slopes slightly toward the back,

giving an average steam and water

space between the two of about 24 ins.
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Some »( the principal dimensions and

r;itios are as follows:

Total weight
-= 85.5

the trestle work necessary. The At-

chafalaya River is crossed by a truss

bridge 450 ft. long.

8.99
Total heating surface
\*olume of equivalent simple cylinders
Total heating surface

-.-— 2.50

Volume of equivalent simple cylinders
Grate area

Volume of equivalent simple cylinders

Weight in Working Order—Engine and tender,

309,100 lbs.

Axles^—Driving journals, main, g'Axii ins.,

others, 9x12 ins.; engine truck journals,

diameter, 6 ins.; length, 12 ins.; trailing,

8 ins., length, 14 ins.; tender, sVi ins.,

lei.gth, 10 ins.

Firebox—Type, wide; thickness of crown, H
in. tube, 'A in. sides, H in., back, M '"•

Crown Staying— Radial.

Bo.\es—Driving, cast steel; pump, ixg'A ins.;

reservoir, 2xi8J/^x96 ins.

Engine Truck—2 wheel swing bolster C. S.

frame.
Trailing Truck—Radial with outside journals.

Smoke "Stack—Diameter, 18 ins.; top above rail,

14 ft. gH ins.

Tender Frame— 10 in. steel channels.

Tank—Style U shape; capacity, 6,000 gals.; fuel,

10 tons.
Wheels—Engine truck, diam., 33 ins.; kmd,

Allen C. I. spke.; trailing, 46 ins., C,
steel center, steel tired; tender, 33 ins.

Railroad Crosses a Swamp.

Grading has been completed on an

e.^tension of the Southern Pacific from

Lafayette to the west bank of the

Mississippi, opposite Baton Rouge.

Lafayette is about 145 miles west of

New Orleans, and the railroad from

that point forms almost a direct line to

the State capital. To carry the new
line across the famous Atchafalaya

swamp, it has been necessary to con-

struct twelve miles of trestle work,

which is to be filled in with earth. The
hardest part of the work is necessarily

along this stretch of road.

When completed this extension will

RAILWAY BRIDGE AT FOURTEEN
STREAMS WRECKED BY DYNAMITE.

form a short line across the State for

through freight, which now moves by

way of New Orleans. Although the

line is only 53 miles long, by cutting

out the long detour southward to New
Orleans, 180 miles will be saved, re-

sulting in a great economy, both as to

cost and time on west bound ship-

ments. Beginning at Lafayette the ex-

tension passes through the Anse La
Butte oil country, and then enters the

Grand Point Prairie. Sixteen miles

from Lafayette the Atchafalaya swamp
is encountered. Much of the swamp is

overflowed part of the year, making

Mono-Rail Transit.

The demand for rapid transit from
tl'.e business sections of large cities to

suburban or rural residences has been

occupying the minds of many of our

mechanical engineers, and of late the

single rail system has come promi-

nently into notice, partly from the in-

teresting experiments of an Englisli

engineer, who claims to have demon-
strated the practicability of a mono-rail

system of transit whereby a car is

maintained in equilibrium, the wheels

coming in contact with a single rail,

the even balance of the superimposed

car with its load being maintained by

double opposed gyroscopes, a description

of which we give elsewhere in this

issue. It would be imprudent to con-

demn anything in these days, but it

must be remembered that successful

experiments with light models under

the most favorable conditions should

not be taken as proof positive that in

practical form under varying conditions

the same methods would produce pre-

cisely similar results.

Mr. Howard H. Tunis, a young en-

gineer of Baltimore, is superintending

the running of trains over an experi-

mental half-mile track at the James-

town Exhibition, and his contrivance

has been so favorably received that a

company has been already formed and

supported by some of the ex-members

of the New York Rapid Transit Com-
mission. The plan of the company is

to build a road from New York to

Newark, a distance of ten miles, and

thereby give a fair practical test of

what many think is the best solution

of the question of suburban rapid

transit for the future.

Mr. Tunis' system differs from other

mono-rail systems in many particulars.

In the English contrivance the cars

straddle a single triangular shaped rail.

In Germany there are cars running

where the weight is simply suspended

from an overhead single rail. The
Baltimore engineer's plan consists of

a single track, laid across ties similar

to those used on all railways, only

much shorter, being about three and a

half feet in length. Two other rails are

suspended overhead and are supported by

steel pillars placed at intervals along the

side of the road and connected by steel

beams stretched across the track similar

to many of the lighter steel bridge super-

structures works now in use. The two

rails are thirty inches apart and are

L-shaped. On the top of each car, near

the ends, are attached inverted trucks

which are held in place by strong steel

braces. These trucks are formed like the

letter X and are furnished with a wheel set

horizontally at each corner of the X. The
trucks are slightly flexible and the wheels

rest edgewise on the L-shaped rails. This

combination has the quality of steadying

the car under any condition or variation

of load and is the distinctive feature of

OR.\NGE RIVER BRIDGE, SOUTH AFRICA.
BUSHES ON SIDE FACILIT.ATE

PASSAGE OF HORSES.

Mr. Tunis' invention. There is no down-
ward weight on the overhead trucks.

Whatever pressure they have is exerted

sidewise and they are simply guide wheels

and are constructed of cast iron, oak and
leather in such a way that they make very

little noise when running. Being fur-

nished with ball bearings a high speed

is possible. The cars will be of the light-

est kind and driven by electric motors

from overhead connections, and in largely

populated districts, if the calculations of

the promoters are correct, the system

should be profitable.

Exactly.

It took place in a third-class carriage

coming up from Portsmouth. A young
fellow had been airing his opinions on
every possible subject. Finally he
wound up with these weighty words,
"Gentlemen, depend on it, this coun-
try is going to the dogs. What was
our position a few years ago? Why,
the highest among nations. But where
are we now?" he demanded, in a voice

calculated to strike home. "I say

again, where are we now?"
A man in a corner seat who had list-

ened to it all, quietly replied, "Clapham
Junction, sir."

Then the train slowed up, and the

youthful orator took his bag and went
into another compartment, completely

disgusted.

—

London Tid-Bits.
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Forty-Ton Well Wagon.

The new type of 40-ton well wagon
put into service by the Great Northern
Railway of England is here illustrated,

one view being that of the wagon un-

loaded, and another one of the same
wagon carrying one of the late Mr.

Stirling's well known 8 ft. "singles,"

built in 1890.

The engine weighs, without water,

about 44 long tons, and was put on

the truck as a test load, not with the

idea of carrying it about the line, be-

cause it is obviously much too high

for the bridges, etc., but the well wagon
was found to carry the engine quite

successfully about the open yard. The
two timbers shown in the view of tht-

unloaded car are provided, for the pur-

pose of securing large steel castings or

other awkward loads and the blocks can

be removed when not required. The fore-

man of the Erecting Shop at Doncaster
is in the picture and .stands near the

engine step. His presence serves to

give some idea of the total height of

the engine as mounted on the car.

This car, which is a special one for

the carriage of heavy loads of awkward
.size, is composed of four parallel steel

girders, each made up of a box girder

formed by two channels, 12 x 3'/: x y^

ins., set back to back, 4 ins. apart and

secured by three cover plates on top

and three similar plates below. Each

cover plates, which are single, top and

bottom, are 12 ins. wide. The con-

struction of the sloping members
where the sills fall from above the

truck to the level of the well is very

su1)stantial, the cross section of each

sill being here composed of angles and
plates 'with heavy cross stays.

The tare of the car is 27 long tons.

7 cwt., I qtr., or 61.202 lbs., with angle

irons on the underside to give stiffness

way of England, for the photographs
from which our engravings have been

made and for the data from which our
information is drawn. The car was
built at the Doncaster shops of the

company, and forms an interesting

study of design for special equipment.

Growing Big.

The increase in the size and power of

railroad equipment has recently been

GRE.\T NORTH KKN R.MI.W.W 40TON WAGON.

to the plate. The space between the

outside and intermediate sills is filled

with or occupied by short sticks of oak

7x8 ins., which rest on brackets car-

ried on the cross ties. These pieces of

oak are removable, as occasion may
demand.
The level of the underhead of the

lowest rivets in the box girders or sills

is 8^ ins. above the rail. The level

of the top of the upper cover plate of

the sills is about i ft. 10 ins. above

the rail, and this is practically the

level upon which the blocks rest which

sliovvn by some interesting statistics just

compiled by Mr. H. J. Small, general

superintendent of motive power of the

Southern Pacific Company. It appears

^hat in thirty years the standard loco-

motive on that road has increased 175,000

lbs. That is, from 30,000 to 72,500, and

now to 208,000 lbs. Tractive power has

gone up from 11.600 lbs. or less, to a

maximum of 43,305 lbs. for the heavy

consolidation type of engine. The loco-

motive of to-day is 400 per cent, more
powerful than that of twenty-five years

ago.

FORTY-TON WELL-WAGON, GREAT NORTHERN OF ENGLAND, CARRYING ONE OF THE 8-FT. SINGLES.

of these box girders is tied together

by a pair of 10 x J4 in. stays between the

channel webs, placed about 6 ft. 4 ins.

apart in the well.

The space between the two centre

sills in the well is filled by removable

floor plates yi in. thick and each 6 ft.

4 ins. long. The axles have collarless

journals and the wheels are 30 ins. in di-

ameter. The car is fitted with rings along

the inside of the outside sills for the

purpose of binding or staying the load.

The box girders are not so deep

above the trucks as they are in the

well, being only 9 ins. deep, but here

each of the channels is reinforced by

^-in. plate backing each web. The

carry the wheels of the engine shown
in our illustration. The top of the sills

over the bogies or trucks is about 3 ft.

71/2 ins. from the rail, and the well is

therefore about 2ij4 ins. lower than

this level. The well is about 30 ft.

long. The centres of the trucks are 40

ft. 6 ins. apart, and the car, measured

over the headstocks, is 49 ft. 9 ins.

The trucks are of the ordinary arch

bar type. The capacity of the car is

89,600 lbs. The draw gear is passed

through the headstock and is attached

tc- the body bolster, which is of the

built up box girder type. We are in-

debted to Mr. H. A. Ivatt, locomotive

engineer of the Great Northern Rail-

The weight of freight cars has increased

from 22,000 to 42,000 lbs. ; their maximum
capacity is now 100.000 lbs. compared with

30,000-lb. cars a few years ago. In length

the freight car has grown from 27 ft. to

about 40 ft.

In 25 years coaches have been widened

2 ft. and lengthened over 26 ft. The seat-

ing capacity of coaches has been increased

from 32 to 70, and the height of coaches

on the Harriman lines has grown from

10 ft. 9 in. to 14 ft. 2 in. The increase

in car capacity on the Southern Pacific

and other Hnes means that their carr\-ing

efficiency has been enlarged much more

than the actual number of new cars in-

dicates.



356 RAILWAY A\D LOCOMOTIVE ENGINEERING August, 1907.

Siamese and Westphalians.

Our illustrations show two standard

gauge engines built by the Hanover Loco-

motive Works at Linden, in Germany.

Fig. 1 is a freight engine for burning

wood with six driving wheels. The en-

gine is of the Mogul or 2-6-0 type and

was bought by the Siamese State Rail-

ways. Neglecting the smaller decimals

in the dimensions of these engines we

nials) are about 20.4 x 23.6 ins. The
driving wheels about 51 ins. in diam-

eter. The total wheel base measures

about 18 ft. 41/2 ins. The steam pres-

sure is 175 lbs. The grate area is 21.8

sq. ft. The total heating surface is

i'363/4 sq. ft., and as the engine has no
truck or carrying wheels the total

weight, all of which is on the drivers,

amounts to about 140,000 lbs. The ten-

and got some other kind of employment.

One day a friend caught sight of

him putting some terra cotta brick in

place on a floor high up in one of those

new tall buildings which architects use

as a means of beautifying New York.

The friend shouted up from the street

level, "Helloa, there. Helloa, Mark-
ham, who are you working for now?",

"Same people," yelled back Markham,
from amid the steel beams and columns
of the lofty "cloud-scratcher." "Been

working for 'em right along—wife and

three children!"

FIG. I.—WOUUUUKXIXG IKElGirr ENGINE, SIAMESE ST.\TE R.MLWAY.

may say the Siamese wood burner has

cylinders about 16.7 x 24.8 ins. with 55 in.

drivers. The rigid wheel base is 7 ft. 254

ins. with a total wheel base of 20 ft. SJ4

ins. The steam pressure is about 175 lbs.

The total heating surface is about i,288j4

sq. ft. The grade area is about 20^/2 sq.

ft. and the adhesive weight is about 72,600

lbs., while that of the whole machine is

about 83,600 lbs. The tender holds about

2,200 gals, and about 4 tons of fuel.

Fig. 2 is a freight engine, several of

which have been built for the Westphalia

Railway. Mr. William M. Kellard, who
is connected with the locomotive works,

in writing to us about this road and en-

gine says : "On the lines of this company

there are sharp curves as well as con-

siderable differences in the level, amongst

which is one long gradient of I in 50.

For hauling heavy trains under such con-

ditions, the engine had to be of strong

construction and of special design. In

order to utilize the full weight in working

order, all the ten wheels of the locomotive

had to be coupled, the first and the last

axle having side play. With a view to

facilitate the passing of curves, the spring

of the draw gear is placed further than

usual inside the frame, its distance being

at the front about 200 cm. (about 78J4

ins.) from the buffer board and at the

back about 160 cm. (about 63 ins.) from

the draw-box. When passing a curve the

draw-hook and the draw-rod swing lat-

erally on the centres of motion. The
boiler of the locomotive is placed in an

elevated position and the large cab is pro-

vided with gas lamps and with an air

ventilator."

The cylinders (neglecting small deci-

der carries about 2^4 tons of fuel and

about 1,300 gallo'ns of water.

Good Idea.

Markham had the reputation of be-

ing a shifter, at least his friends

thought he did not stay very long in

any situation. This may have been

true enough, and Markham did not

Varnish-Making in China and Japan.

The production and manipulation of

lacquers and varnishes in China and Japan

is shrouded in mystery and is always kept

;i profound secret ; but from all we can

learn they may be classed as "natural

varnishes," and only require the peculiar

climatic conditions for their application,

their methods are not likely to be intro-

duced into Europe or this country, be-

cause' of the want of the natural material,

which, when imported, becomes extreme-

ly costly, and because the process is in-

direct and tedious, and, with the high

price of labor, would be impracticable.

We trace the use of varnish back 2,467

years, and the origin of its name 2,150

years, But in parenthesis the writer

would say that the earnest student is

learning much of its mysteries to-day.

The introduction of varnish-making in

more than one hundred years. A story is

the United States does not extend back

told that William Tilden saw a German

FIG. 2.—FREIGHT TANK ENGINE FOR THE WESTPHALIA RAILWAY.

deny it. but he never seemed to be out

of a job for long. He was known to

have worked in at least three depart-

ments of the Long Trestle & High
Bridge Railway, and he had had many
and fleeting business experiences. He
had faithfully served one firm in sev-

eral capacities, and had in the end

been peremptorily turned out to make
a place for a favored relative of the

boss. None of these things dis-

couraged Markham, he just went on

with a large tray on his head filled with

toys, was attracted not only by the bright

colors, but also by the high lustre, so

stopped the man and asked him how he

obtained' the bright finish, and, the story

goes, that he hired him to make varnish

for him at 115 Norfolk street, New York,

and that was the foundation of what be-

came the great firm of William Tilden &
Nephew. William Tilden is reputed to

have died worth three million dollars, a

great fortune for those days.
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General Correspondence

Grinding Cylinder Covers.

Editor:

On the railway system with which the

writer is connected the practice in force

is to grind the faces of the cylinder covers

to the cylinders when engines are shopped

for general repairs. This operation is

necessarily of such a nature that it en-

tails a great deal of hard work on the

men doing it, on account of the grinding

being done with the faces in a vertical

position and the heavy weight of the

cover.

To improve on these conditions, the

machine shown in the photograph was

designed and put in operation in the

Angus shops of the Canadian Pacific Rail-

way, with results that fully came up U>

expectations. It enables one man to do

the work without discomfort, and it has

also served to cut the cost of grinding

down to one-half of what it was under

the old method. As it was entirely an

experiment, no unnecessary expense was

allowed, and most of the parts have been

picked out from a lot of old material

lying around the shop. The result was

that the machine was both quickly and

cheaply made up.

An old portable vertical engine mount-

ed on a truck, a pinion keyed on the en-

gine shaft meshes with a gear on a second

shaft; on the other end of the shaft an

old lathe face-plate has been secured.

This serves as a crank disc, and through

a small connecting bar between this disc

and a wooden bar on the cylinder cover,

the reciprocating motion is imparted. In

order to press the cover firmly to its

seat a bolt passes through the cylinder

with a strap and spring on the end, which

can be adjusted by a nut to give the

pressure required. Sufficient room has

been left on the truck for the tools used.

which includes a small chairi hoist, used

for lifting the covers. The whole outfit

can thus be wheeled to any engine in the

shop, connected up to the air line, and

is then ready for work.

L.^cEY R. Johnson,

.\sst. Supt. of Motive Power.

Montreal, Canada.

have at tlicir connnand, thereby increas-

ing the output of the shops.

For the benefit of the readers of your

valuable journal who have this problem

iK-fore them, and who are compelled to

do the best they can with old tools, I will

tell you how we increased the efficiency

of an old Whitney wheel lathe.

This lathe has 84-in. face plates, and

was driven with a 5-in. belt, on two five

step cones ; but, notwithstanding the large

size of the face plates, it was impossible

to turn a pair of 68-in. tires without re-

moving them from the wheel centres and

clamping them to the face plates, and

not then with any satisfaction, as the tool

duccd the length of the centres, and their

bearings, thus bringing the face plates

closer together and thereby increasing

tlie rigidity of the work. These changes

increased the output of the lathe for

wheels and tires from 56 ins. down, but

still further changes were necessary to

enable us to get in our 68-in. tires. In

order to do this we increased the width

of the opening in the tool post carriage

(these carriages reach from one side of

the bed to the other) about one inch,

which, after removing the cross feed

screw, allows the tire to set in, and the

tool post and tool are brought right

close to the work, where they can do

L.-\BOR-S.\VING METHOD OF GRINDING CYLINDER COVERS.

Efficiency of Old Tools.

Editor:

Since the introduction of high speed

steels, and modern machinery, in the

main shops of our great railroad systems,

it is quite a problem for the heads of

departments of outside shops how to

cope with the situation and to increase

the efliciencv of the old tools which they

post could not be brought in line with

the work, hence a long overhang of the

tool was necessary to reach the cut.

This, in connection with the slender tool

post, prevented heavy cuts being taken,

and a waste of high speed steel, for the

steel could not begin to do what is ex-

pected of it. If either a large cut or a

coarse feed were attempted the tool

would be sure to dig in, throwing the

tire out of true, causing the operator to

have to reset it, which again was a loss

of time.

We were determined, however, to do

better with this lathe, so we took the

two 5-step cones and made them, by

means of bands, into two 2-step cones

suitable for a lO-in. belt, so that now it

will pull an\^hing the lathe will stand;

whereas, before it would pull scarcely

anything worth speak of. We also re-

business. Heavy cuts and feeds can be

taken, and the efficiency of the lathe has

been increased fully 75 per cent. High

speed steel can be used to advantage,

and we are getting satisfaction out of an

otherwise useless tool. In addition to

turning all our 68-in. tires in this lathe,

we turn all our steel tired truck wheels,

thus saving the time of changing another

lathe, which, in our case, is a consider-

able item. Wm. H.\ll,

General Foreman, Chicago & North-

western Railway.

Escanaba, Mich.

Steam Leakage and Fuel.

Editor:

The influence of steam leaks about a

locomotive on the question of fuel

economy cannot be overestimated,

when account is taken of the numerous
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sources of such loss. The most im-

portant of such leaks is due to want of

proper maintenance of slide and piston

valves, the true condition of which is

not understood in tlie earlier stacres of

possibilities to have a close approxi-

mation to that condition by the use of

the best valves of their kind and proper

care in maintenance. C. L. B.

Cincinnati. Ohio.

FIG. I. OIL PUMP AND TUBE DRILL.

leakage, even though the tell-tale blow

may be present, as a warning that at-

tention is needed. The actual condi-

tion can only be determined by test.

Leakage of steam past the balance

strips or the valve face of the slide

valve, and also past the rings of the

piston valve takes place in considerable

quantities without giving evidence of

loss—and such loss should not be tol-

erated when it has such a far-reaching

effect as it has on fuel bills. The loss

of steam through valve leakage is quite

incredible without test to determine it.

Such tests on a prominent road have

shown that piston valves with old rings

and bushings in so-called good condi-

tion developed a leakage of 370 pounds

of steam per hour. Such a loss is some-

thing to avoid and tells volumes for

want of maintenance, when the average

evaporation is seven pounds of water,

and oftener less, per pound of coal.

Taking as a basis of calculation, the

former value, the loss of the piston

valve engine due to leakage was: 370-7-

7 = 52.5 pounds of coal, or say 50

pounds per hour. In a ten hour run

this loss equals 500 pounds, or one-half

ton of coal per round trip.

This is a figure well within the facts

and represents a serious loss, but if the

average leakage of the slide valve

engine which was 1.384 pounds of

steam per hour, and also tested at the

time, is taken as a basis, we have:

l,.384 -^ 7 = 198 pounds of coal per

hour. This amount of coal wasted be-

comes 1,980 pounds per ten hour trip,

and for a round trip nearly two tons of

coal, due to want of improved working

conditions of the valves. While it is

understood that absolute tightness is

impossible to be had between the Hear-

ing surfaces of a valve of any type, it

is quite within the range of mechanical

Work on Air Pump Pistons.

lulitor

;

Enclosed you will find photos of

some lathe attachments which I have

got up for turning out air pump pistons

rapidly and accurately. Fig. I is an oil

pump and oil tube drill for drilling the

rods. The pump is attached to the head-

stock, as shown at A Fig. i, by two cap

screws, and is driven by an eccentric

01. the spindle nose. The chuck screws

up against the eccentric. Fig. 2 gives a

clearer view of the rigging. The oil is

i.ntained in tank B, which fits between

I he lathe shears, and is fed to the drill

hrough hose C, and the supply is regu-

lated by cock D, the surplus escaping back

to the tank through safety valve E. The

valves are contained in cages F,F.



August, 1907. RAILWAY AND LOCOMOTIVE ENGINEERING 3S9

of benefit to many who feel that they

are masters in their chosen callings.

Newton's first law of motion states

that every body will remain in a state

of rest or of uniform motion in a

straight line, except in so far as it is

FIG. TURRET TOOL BLOCK.

compelled by impressed force to change
its state. The second law states that the

change of state, acceleration of mo-
tion, will be in proportion to and in

the direction of the impressed force.

Let us consider any large mass, an

immensely heavy freight train, or an

ocean liner, if friction could be abso-

lutely eliminated the force of a single

breath would give motion to either of

these great masses, and with friction

and retarding influence removed mo-
tion would continue forever.

The motion would indeed be almost

if not quite imperceptible, but it must
be remembered that the giant force

that moves the heavy freight, or the

ocean liner, may be considered as only

a multiple of the feeble forces. A fee-

ble force acting for a length of time

commensurate with its feebleness, and
with no opposing force directed against

it, would give to the immense mass
the same velocity which the giant force

imparts in a much shorter time.

It is not necessary to point out that

the locomotive with one or two cars,

or with no cars, can start from rest

and reach its greatest limit of speed

in very much less time than is required

when it has to give acceleration to a

heavy train, and even running light,

the force exerted by the locomotive is

not wholly expended in producing ac-

celeration of its mass.

A large portion of this force is ex-

pended in- overcoming the retarding

effects of friction in its different forms.

Ip making comparative statements

involving considerations of the accel-

eration of mass it is customary to con-

sider the force of gravity as the actu-

ating cause ; with the mass falling

vertically under the influence of this

force all retarding effects, even the re-

sistance of the air, are understood to

be removed.

To illustrate, if a locomotive should

fall vertically from a great height, un-

der the conditions named above, its

speed would increase 32.16 ft. each sec-

ond that it was falling; to reach its

track speed of 65 miles per hour would
require 2.964 seconds, and the space

fallen through would be 141.3 ft.

In this instance the full weight of

the locomotive is acting to produce ac-

celeration of its own mass. We will

suppose that but 20 per cent, of this

weight is effective for that purpose (to

approximate track conditions in one
way, other conditions unchanged), then

the time required to reach our 65 miles

per hour will be 14.82 seconds, and the

distance will be 706.5 ft.

Illustrating still further, we will assume

I bat our locomotive is attached to a

I rain, to which it has to impart ve-

locity. We will take the weight of

the locomotive at 100,000 lbs. and the

FIG. TWO BORING BARS.

weight of 5 coaches at 300,000 lbs., 400,-

000 lbs. in the aggregate. We will take

our tractive effort, or accelerating

force, at one-fifth of the weight of our

locomotive, tractive effort of 20,000 giv-

ing acceleration to a mass of 400,000

lbs.

This is one-twentieth of the accel-

erating force we had in the first in-

stance, consequently the time required

tc work up our 65 miles per hour, and
the space traversed, will have to be

multiplied by 20. This gives 59.28 sec-

ends as the time required and 2,826 ft.

as the space traversed to attain this

velocity, and this under ideal condi-

tions with absolutely no retarding

force.

If the retarding effect of journal, rail

and atmospheric resistance could be ac-

curately written as so much per ton,

we could compute it and subtract this

quantity from our 20,000 lbs. tractive

effort to get the net force acting to

give us velocity.

In the absence of exact experimental

data on this matter, we will assume

50 pounds per common ton as the ef-

fort necessary to keep our train in

motion at high speed, without produc-
ing acceleration. This would reduce

our 20,000 lbs. to a net value of i6,ooo

lbs. Under these conditions, after

making allowance for retardation, we
have l-25th of the weight of the train

acting as a net force for accelerating

its mass, and multiplying our 141.3 ft.

in our first example by 25 we obtain

3,522.5 ft. as the distance and 74.1 sec-

onds as the time required to get this

amount of acceleration.

The assumption of a tractive effort

of 20,000 lbs. is undoubtedly beyond
the limits of locomotive performance
at high speeds, but with the values

taken in this article the calculations

truthfully represent what we should

expect.

In regard to the actual power ex-

erted, the writer remembers reading an

account of some of the indicator cards

taken from the famous 999 by Mr.
Angus Sinclair, proprietor of Railway
.\ND Locomotive Engi.veeri.vg, and the

best card in that lot gave the H. P.

as 1,920 and the speed as 79 miles per

hour. Here we have the product and
one of the factors, and dividing the

foot pounds, 1,920 X 1,980,060, by

79 X 5,280, we obtain 9,114 lbs., acting

through a distance of 79 miles in one
hour. This was the indicated H. P.,

and if the amount of power that was
consumed in friction in the locomotive

itself was known, the remainder that

was delivered at the rail could be re-

garded as its equivalent in draw-bar

effect.

Making a further assumption on this

last basis, and allowing 10 per cent for

FIG. 6. AIR MOTOR FOR GRIXDIXG
CENTRES.

power wasted in the locomotive itself, we
have left in round numbers 8,100 lbs.,

delivered at the rail, and deducting

4.000 lbs. allowance for retardation, as

in previous case, our net pull is now
reduced 4,100 lbs., and multiplying 141.

3

by the proper factor under the greatly

reduced tractive effort we obtain 13,-
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776 feet as the distance, or, roughly,

2.4 miles, and the time would be 289

seconds, or 4 minutes and 49 seconds.

As several of the best authorities

claim that a distance of five or six

miles must be run to build up a speed

of 65 miles per hour, the pull expended
in overcoming retardation must be

much greater than 20 lbs. per ton at

very high speeds, probably twice this

amount. A recording traction dyna-

mometer, placed between the locomo-

tive draw-bar and the train the loco-

motive is hauling, will give the draw-

bar pull that is exerted on the train,

but it must be borne in mind that the

we could readily tell how much the lo-

comotive drawn train is shielded from
the effects of atmospheric resistance

by virtue of the fact that its head end
is covered.

Of course there are other expedients

that might be resorted to in arriving at

a value for atmospheric resistance, such

as running the locomotive light under
same conditions of track, speed, etc.,

or we might subtract the H. P. de-

livered to the train, figured from draw-
bar pull, from the indicated H. P. of

the locomotive. This would give the

amount of power consumed in the lo-

comotive for accelerating its own mass

ILLUSTRATIONS OF THE PRINCIPLE OF THE GYROSTAT.

product of this force reduced to an

average, and multiplied by the distance

through which it acts in a given time,

only represents the H. P. expended on
the train, exclusive of the locomotive
and tender, and this power that moves
the train at this particular speed, and
builds up this speed in a certain time

and distance, would be inadequate to

do what it really does if it were not

for the fact that the locomotive shields

the train from an excessive atmos-
pheric resistance which it would en-

counter were it not for the fact that

the train is paced by the locomotive,

which gets the full benefit of air re-

sistance. Now, with the advent of

electric trains, we have an opportunity

to accurately ascertain the power con-

sumption required to overcome retarda-

tion and produce acceleration, and then

by drawing this same train behind a

locomotive and arriving at the power
consumption by calculations based on
the draw-bar pull exerted, and by com-
paring the power used in the one case

with the power used in the other case.

and overcoming friction, retardation

and air resistance, that should be

charged up to the locomotive proper.

After all, an accurate expression for

the value of atmospheric resistance

(the most important factor connected

with high speed) is still lacking. The
various quantities, engine friction, axle

and rail friction and air resistance, are

still unseparated. The subject of air

resistance, and the effects of wind
pressure against different surfaces, and
with varying velocity, is a matter that

has received much attention from scien-

tific men during the last half century,

but the deductions that have been

made, and the formulas that have been

devised, cannot as yet be regarded by
the practical worker .as anything but

approximating to accuracy that, un-

fortunately, are many times very far

from the truth.

T. H. Reardon.

North Adams, Mass.

A pound of good bituminous coal con-

tains about 14,000 heat units.

Gyrostat and Mono-Rail.

The new mono-rail system recently per-

fected in England by Mr. Louis Bren-

nan, has brought out numerous references

to the well known action of the gyroscope

or gyrostat as the modification by Lord

Kelvin is called. Talking of the gyrostat

reminds us of the opening words of Prof.

John Perry in the published account of

his "Operatives' Lecture" at Leeds, when
the British Association met there in 1890.

Prof. Perry spoke of the question asked

by one of the masters in a Board School

a week before the meeting. It was, "Who
are the members of the British Associa-

tion? What do they do?" An intelligent

boy promptly replied : "Please, sir, I know
—they spin tops." Prof. Perry, in opening

his lecture, said, "I am sorry to say that

this answer was wrong. The members of

the British Association and the operatives

at Leeds have neglected top spinning

since they were ten years of age. If

more attention were paid to the intelli-

gent examination of the behavior of tops,

there would be greater advances in me-

chanical engineering and in many indus-

tries."

The property of becoming almost rigid,

which is exhibited by limp substances

when rotated rapidly was clearly exem-

plified in the lecture to which we have re-

ferred. A small ring of chain lay in a

heap on the table. Presently it was put

upon a mandrel which it just fitted, and

mandrel and chain were revolved at a

rapid rate. While spinning, the ring of

chain was gradually pushed off the man-

drel, and it rolled along the table like a

solid hoop and on dropping to the floor,

rebounded as if it had been a circular

bar and continued to roll along the floor

until, its motion at last expended, it fell

in a limp heap again.

A child's toy hoop rolling along the

ground, a top spinning, a moving bicycle,

are all examples of fixity of the axis of

rotation, if we may so call it, which is a

property common to all rapidly revolving

bodies. The gyrostat is perhaps the best

illustration of this property. One can

see in a laboratory experiment just how

this form of nicely balanced mechanical

top will behave. When a gyrostat is re-

volving if the fly-wheel end is pushed

downward the gyrostat swings to the

right. If it be pushed to the right it rises,

if to the left it moves downward, if

pushed to the left it sways down. The

way Prof. Perry states the first rule

about the gyrostat is "When forces act

upon a spinning body tending to cause

rotation about any other axis than the

spinning axis, the spinning axis sets it-

self in better agreement with the new

axis of rotation. Perfect agreement

would mean perfect parallelism, the direc-

tions of rotation being the same."

For the sake of illustration and to bet-

ter understand this law, let us picture the

mono-rail car as a man walking on a



August, 1907. RAILWAY AND LOCOMOTIVE ENGINEERING 361

tiglit rope, and further suppose that the

man carries two umbrellas, the sticks of

which he holds horizontally, and that he

spins the umbrellas so that each revolves

in an opposite direction, but just as if

they were wheels. The tight rope rep-

resents the rail, the man represents the

car with its electric power, and the um-
brellas are the gyrostats. The man walks

along with his toes pointing in the direc-

tion he is going, and the shafts of the

umbrellas are at right angles to the di-

rection of the rope. The gyrostat offers

no resistance to a motion of translation

That is to say, the car may move aloni,'

the rail, just as the man walks upon the

rope. It is not a case of wind pressure,

as one might suppose from our using the

umbrellas as an illustration. In reality

the umbrellas would be too light, but

they serve to show the motion. It is the

maintaining the fixity of the axis of rota-

tion which is the property of the gyrostat

which is the important point.

If the man with the gyrostatic umbrel-

las should overbalance and begin to fall

off the rope, the gyrostats would save

him. If he, still keeping his feet on the

rope swayed over to the right, he would
practically begin to revolve about the

rope. If his feet were fastened to the

rope he would at least have made half a

turn in such a revolution when he reached

the position of head down and feet up

against the rope. Long before this half

revolution had been completed, and before

he had gone over but a few inches, the

gyrostat umbrella would catch him. It

is this kind of rotation that the gyrostat

objects to. It tries to keep its own axis

parallel to itself, in this case, horizontal.

If the man swayed over to the right one

umbrella would tend to go down and the

other up. The right hand umbrella, how-
ever, instead of going down would swing
forward and the left, backward in their

gyrostatic endeavor to bring their sticks

or axes parallel to the new axis of revolu-

tion, which is the rope, about which the

man swaying to one side, was beginning

to revolve. This motion of the gyrostat,

that is, its endeavor to bring its axes,

the sticks of the umbrellas, directly over

the tight rope is called precession, and

Prof. Perry's second rule says, "Hurry
on the precession, and the body rises

in opposition to gravity. In the mono-
rail car special means are provided for

thus hurrying the precession of the gyro-

scopes and thereby causing them, after

any slight tilt, to return to the horizontal

plane.

Mr. Brennan's invention consists of a

car with tw-o trucks, one at each end.

These trucks are pivoted so that they al-

low the car easily to follow curves, and
also permit of some vertical movement.
By this means it is claimed that the car

can run on curves of less radius than the

length of the vehicle itself, or on crooked

rails, or on the rails laid on uneven

ground. The centre of gravity of the

car, whether light or loaded, is of course

above the base of support which is the

one rail, and the car is thus in unstable

equilibrium. To overcome the natural

tendency to fall over, Mr. Brennan has

1^
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mechanical stokers, but at the discus-

sion referred to he remarked:

"I do not know that I can add any-

thing to what the chairman of our

committee has just read. We had a

great deal of experience with the orig-

inal Kincaid stoker, and outside of

some of the weaknesses of its mechan-

ical parts we had no trouble with it. It

performed the service it was intended

for on the class of engines it was in-

tended for, thoroughly; that was with

the narrow and long firebox, on heavy

locomotives, in freight service particu-

larly. We have but a few of that type

of locomotive compared with the wide

firebox locomotives. The result is that

our narrow and long firebox heavy con-

solidation engines have been to a very

great extent assigned to coal districts

and to short runs. The wide firebox

heavy consolidation engine has taken

General Foremen's Association.

The Individual Effort and the Piece

Work Systems.

ADDRESS OF MR. CLYDE H.\STINGS.

"While I was sitting in the rear of

the room, was asked to give an ex-

planation of just what we mean by effi-

ciency. We have taken up the subject

of efliciency and talked about it, but I

am not sure whether all of you under-

stand what we mean when we say stand-

ard efficiency, 123 or 60 per cent. You

understand that we have a standard

time assigned to every operation that

is to be performed. This time under

the Piece Work System would corre-

spond to the piece work rate for that

particular job, but in this case we have

hours instead of dollars and cents.

"When a man is assigned a job, say,

ton liours standard time, and if he takes

PLYMOUTH LIMl'IED, GREAT WESTERN OF ENGLAND,
CYLINDER COMPOUND.

HAULED BY NEW FOUR-

the place of the long, narrow firebox

engine on the long freight runs, and

with the advent of the wide firebox en-

gine we do not see the necessity for a

mechanical stoker which we thought

was necessary with the other type of

engine, and so far as we are concerned,

we do not see the necessity for a loco-

motive stoker on the wide firebox en-

gine. We have no trouble going over

125 mile division with a 4,000 ton

freight train, with the wide firebox en-

gine, and one man firing, while with

the long narrow firebox engine of the

same size it was, in warm weather par-

ticularly, a practical impossibility to

get continuous, steady travel, so that I

am safe in saying that so far as we are

concerned the wide firebox engine has

done away with the necessity for the

mechanical stoker."

Meanwhile the committee is con-

tinued.

ten hours to do that job in, his effi-

ciency is 100 per cent. The way that

is determined is by dividing the stand-

ard time by the number of hours the

man actually took. If a man did ten

hours standard work in eight hours,

you will admit he has more than 100

per cent eft'iciency. We say he has 125

per cent efficiency. We divide ten

hours by the eight hours actually taken,

which gives you 125 per cent. If, on

the other hand, he took more than ten

hours to do this job, say fifteen, we

divide ten by fifteen, which would give

us 66 2-3 per cent efficiency. That is

the way we determine a man's efficiency

for any day, week or month or any

period you desire. Say, we want to de-

termine it monthly. At the end of each

month we divide the number of stand-

ard hours worked by the number of

hours actually worked, as shown by

the clock, or whatever m.ethod you

have of checking up the time, and we

get that man's efficiency for the month.

As you will notice, Mr. Barton in his

paper shows one at 210 per cent and

two between 15 and 20 per cent. In

the case of raising a man's wages, we
always refer to the man's efficiency, by

which we are able to settle any ques-

tions that may arise."

Mr. Frank Hunt, of the Santa Fc, at

Newton, Kan., said: "Under the In-

dividual Effort System and the Piece

Work System, you have the same

amount to do, only along a little dif-

ferent lines. We find that where a

workman does one class of work he

becomes more efficient in the applica-

tion of those tools, and we encourage

it. Even should we set a price on a

tool or a jig or device of our own idea,

and the workman, after the price is

set, should devise some tool or jig

wherein he can make better time, we
give that workman the benefit of that

increase. We do not disturb his price,

but we hold that if a tool or jig is

made at our expense we should reap

the benefits therefrom. We find it is

the best policy to encourage the work-

man all we can. It stimulates the men
to get up some ideas of their own. He
is working on that same work day in

and day out, his mind is always on that

same thing, and he is better acquainted

with what is best.

"In regard to the scrap pile growing

big. In the shop in which I am located,

I have a material man. The very best

of the material that goes to the scrap

pile is looked over and goes back to

his storeroom and issued back to us

on what we call requisitions on the

storeroom, but there is no charge to

us. At one time we were using as high

as two kegs of ^-in. nuts in one day.

Now we are only using one and one-

half kegs a week, and sometimes hard-

ly that much. We simply convert

everything of a serviceable condition

back to the storeroom, and I think in

that way it will bring down our repairs

and renewals. Of course, we realize

that all shop expense is classified as

charged where it is unclassified for re-

pairs and renewals. Of course, on the

locomotives, we have to stand it. There

is no profit and loss account.

"If we have a man that does not

turn out a satisfactory job, we hold

him responsible for it. We are very

careful in our erecting. We put our

locomotives on trial and get a report

from the engineer in charge who breaks

them in. We have a very careful in-

spection made of the engine after it

is on trial, and if there is anything at

fault, the party who has done defective

work has to right it."

Mr. Barton concluded his remarks

by saying: "The Individual Effort
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would take advantage of all the re-

turns to the scrap pile. He speaks of

it being turned over to the storeroom.

We have a man at our shops who goes

direct to the scrap heap and gets mate-

rial. If he needs any repairs given to

it, we either report it on tlic engine

number on which we are going to use

it, or have a shop order made to cover

repairs on the whole lot that he

brought over, and it is turned back to

the storeroom and used as serviceable

material for other work.

"There was a point brought up about

getting j'our men interested. That's all

there is to it. Get your men inter-

ested, and as an inducement to arrive

at this result, I think the Individual

Effort System is far superior to the

Piece Work System. The mere fact

that a man must make his work good

on his own time should, I think, in-

duce many piece workers to quit the

service if there was a loophole for them

to get out or another place for them

to go to. No man, after having gone

through his work as he thinks faith-

fully, feels he ought to be compelled

to make the work good on his own time

if it proves defective.

"This 15 covered in the Individual Ef-

fort System. Certain gang costs are al-

lowed to us for engines. If the gang
cost runs up, the pay of the whole

gang would naturally go down. If the

time which is charged against a certain

engine, and against a certain gang that

has proved defective—the engine has

been on trial, has broken down and is

returned to the roundhouse, and the

inspector's report calls for certain de-

fective work being corrected, has to be

made up, this work is charged to the

gang and their gang cost goes up, but

in all cases, tlie men have got their day
rate."

{For Discussion see f^ge 378 of tliis

issue. )

More Dangerous Than Railroads.

For years back the editorial writers

for all sorts of publications have found
an unfailing theme for fierce articles on
the daily carnage committed on rail-

roads. Railroad companies have blot-

ted the life out of many persons, but

they have steadily introduced improved
appliances and improved methods for

the prevention of accidents; but now a

rival has come into operation whose
leaders seem to be deliberately schem-
ing to make their appliances more
deadly. This is the automobile, its

operators and manufacturers.

Nearly all States have passed laws

restricting automobilists to a speed of

twenty miles or less upon the public

highways, but the tendency of manu-
facturers and designers has been to put

upon the market automobiles of enor-

mous power that are in reality racing

machines with more than express train

speed capabilities. People operating

such machines are not compelled to run

beyond the legal speed, hut having the

power under their hand is a constant

temptation to indulge in reckless veloc-

ity. The result is that fatal accidents

are of hourly occurrence, entailing a

constantly growing death rate. The
makers of automobiles who Rlory in the

high speed capacity of their machines

are really responsible for the increas-

ing carnage. These people are invit-

ing legislation that will prohibit the use

crease its warehouse room by more
tli.m 200,000 square feet, to lay five

miles of additional tracks, not includ-

ing industrial tracks, in San Francisco,

to lay temporary rails for the purpose

of removing debris and handling ma-

terial for the rebuilding of the city, and

to carry nearly a quarter of a million

passengers and 1,600 carloads of relief

supplies free.

The Southern Pacific is now con-

sidering the electrification of its lines

radiating from Oakland, and will grad-

ually extend this work untill all its

suburban traffic is handled by this form

KAILKUAD. HlLLb .\.\L) KIXEK.

upon the highways of automobiles

capable of exceeding the legal speed

and it is certain to come.

of motive power. Three new ferry

steamers are also being built to accom-

modate the constantly growing crowds

of suburban dwellers.

Frisco's Ferries.

Figures comjjiled by general officers

of the Southern Pacific Company show
the phenomenal character of ferry

transportation on San Francisco Bay
since the earthquake and fire last year.

Prior to that time these ferries carried

a fairlj' regular traffic of 1,300,000 pas-

sengers a month. When the disaster

occurred, it suddenly became necessary

for the company to transport an addi-

tional million passengers, or 70,000 a

day more than had ever been carried

before. The monthly average has since

kept above the 2.000.000 mark, and only

lately shows a decrease as a result of

more normal conditions.

Probably no transportation company
was ever before called upon without

warning to almost double its carrying

capacity. At the same time the South-

ern Pacific found it necessary to in-

M. C. B. Couplers.

The Committee on M. C. B. Couplers

reported at the recent meeting of the

Association held at Atlantic City, that

during the year they had made an ex-

amination of 5,000 broken steel couplers

and 3.000 broken steel knuckles to-

gether with the knuckle locks on the

more prominent types of couplers now
in use. Only si.x of the couplers rep-

resented -were M. C. B. standard. The

committee referred in detail to the

principal positions of, and causes for

these breakages and reached the con-

clusion that most of the trouble was

due to disregard on the part of the

makers to obser\-e M. C. B. specifica-

tions and to the failure of the railroads

to have the couplers full}- tested in ac-

cordance with the requirments of the

M. C. B. Association.
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Infraction of Rules.

A few months ago there was a collis-

ion between two trains on the Grand

Trunk Railway which resulted in the loss

of three lives. The prosecution of the

conductor of the train causing the acci-

dent resulted in his receiving a sentence

of three years' imprisonment. A good

deal of publicity has been given to the

trial on account of the heavy sentence

imposed and some misleading statements

have been made in various quarters.

Railway and Locomotive Engineering

has taken some trouble to get at the facts

of the case, and as far as we can learn

them, they are as follows

:

The accident occurred near Hespel-

ler, in the province of Ontario, Canada,

and was due to the fact that the train

of which J. H. Thompson was con-

ductor and M. B. Reid was engineer re-

ceived orders to run from Harrisburg

to Guelph Junction as a special, and
that they did not keep clear of a regu-

lar train moving in the opposite direc-

tion, which, under the rules of the

railway, they were required to do.

The conductor was prosecuted by the

Crown, which is equivalent to a State

prosecution in this country. The case

was tried at the regular assize in the

town of Guelph, Ontario, before the

Hon. Mr. Justice Riddell, of Toronto.

The prosecution was not instigated by

the railway company, and although the

grand jury has found a true bill against

Thompson for manslaughter, it was not

pressed, but the lesser though grave

charge of negligence appeared in

the indictment, and there was a

second count, charging him with a

breach of the company's rules and regu-

lations. The court, before the verdict

was returned, withdrew the "charge of

negligence and the jury was asked

merely to consider the breach of rules.

On this count Thompson was found

guilty, with a recommendation to

mercy.

The court severely criticized the facts

concerning the number hours worked by

the prisoner and also his desire to make
overtime. The judge stated that he

would cause a copy of the trial pro-

ceedings to be sent to the law officers

of the Crown, with a recommendation

that all proper investigations be made
and that the persons responsible for

the long hours of service, irrespective

of their positions, be proceeded against

so far as the criminal law permitted.

The judge did not hold that fatigue

caused through working overtime,

which was in this case voluntary, was
in any sense a mitigating circumstance.

Before passing sentence the judge in-

vited counsel to procure and lay before

him for consideration any petitions or

letters from any quarter setting out

Thompson's character and standing in

the community. Petitions numerous
and influential were obtained and laid

before the judge. A sentence of three

years' imprisonment in the provincial

penitentiary was given. No fine was
imposed.

Against the engineer the grand jury

found a true bill and an indictment

containing the same counts as those

preferred against Thompson. His trial

was not proceeded with, and an ad-

journment was permitted until next

assize, an application having been

made and granted on the ground that

it was not fair to the prisoner that

two cases of exactly similar character

should be disposed of at the same
assize.

The judge was careful to point out

that the law does not look upon a pun-

ishment as being in revenge for the

transgression of its commands. It is de-

signed for the reformation of the trans-

gressor and as a warning to others. In

the case before him the railway company

had nothing to do with the prosecution.

In fact, he indicated that the culpability

or not of the railway in respect to long

hours was a matter yet to be de-

termined. There was no appeal against

the decision of the court. Thompson was

imprisoned, but has subsequently been

pardoned.

Driving Shoes and Wedges.

The severe service imposed on the driv-

ing shoes and wedges of a locomotive is

such that their replacement is one of the

items of expenditure at regular intervals,

while their proper adjustment is a con-

stant necessity in locomotive running.

In locomotive construction the work of

fitting and laying out the wedges may be

said to be comparatively easy. The ob-

ject aimed at is to have the axles of the

driving wheels at right angles to the

frames, the front pair of drivers being

at a certain fixed distance from the cylin-

ders, and the succeeding axle or axles

at fixed distances. When the driving

boxes have become worn and the wedges

need repairing or replacing, it becomes

a more involved mechanical problem, and

a brief statement of the methods of op-

eration cannot fail to be of interest to

many of our readers.

A starting point of great importance

in the operation is to secure a centre line

on the frames between the two front

pedestals, showing exactly where the cen-

tre of the axle should be. The blue

prints will show the required distance

from the centre of the cylinders to the

centre of the axle, and generally the dis-

tance from the outer face of the cylinder

head to the pedestal centre. In either

case the position of the cylinders is rarely

reliable, and should not be taken as a

basis of new construction work. A good

method is to start from a centre punch

mark, centrally located between the

frames on the saddle and about the same

height as the top of the frames. An ad-

justable tram may be stretched from this

point to the centre of the pedestals, where

a temporary mark can be made on the

top of the frame. The centre of the

frame can. readily be discovered by calip-

ers. A straight edge laid across the

frames at these points should be at right

angles to the line of the frames, and

measuring the distance to the cylinders,

the central line of the pedestals can

readily be located, and should be marked

distinctly across the top and sides of

the frame. When this line is positively

established, it should form the basis of

every other operation. Lines stretched

through the cylinders should square ex-

actly with this line, but it will be found

that there are slight variations in the

cylinder lines; that they are rarely exactly

parallel to each other, and that the cen-

tral line of the cylinders will vary slightly

from the line of the frames lengthwise.

Several causes lead to this, the chief of

which, perhaps, is the fact that there is

a gradual contraction of the metal in the

front of a locomotive arising from its

constant exposure to severe climatic in-

fluences, while on the other hand there is

a slight expansion or spreading of the

frames as we approach the back end of

the locomotive. These variations may be

insignificant, but they are sometimes con-
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siderable, and lead to confusion if too

many proofs are used in squaring tht

pedestal jaws.

It need hardly be stated that in repair

work it is essential that the pedestal jaws

should be carefully straightened to a face

plate and should also be tried by a long

stra'ght edge crosswise, so that the faces

of the pedestal jaws on both frames are

true to each other. In fitting the binders

tr bottom braces they should be perfectly

tight before being quite drawn close to

the frames ; in other words, an allowance

should be made for the subsequent loosen-

ing and tightening of the binders. The
shoes should also be a little longer

than the e.xact distance between the bind-

er and the inside of the top of the frame.

The shoes should be carefully fitted to

the rounded top of the pedestal jaw.

The careful fitting of the shoes is of the

utmost importance. When the shoes and

wedges and binders are in place, before

beginning to mark off the amount to be

planed, or the amount to be used in

liners, as the case may be, the wedges
should be raised about five-sixteenths

from the binders, allowing sufficient for

loosening the wedges if necessary. A
spreader, consisting of a piece of pipe

with adjustable bolt, can be placed near

the centre of the distance between the

top and bottom of the frame, and a

straight edge can be rested upon the

spreader and held in place by small screw

clamps. The sizes of the driving bo.xes

being ascertained, we are now ready to

lay off or adjust the front shoes. The
central line of the pedestals being the

chief factor in this operation, all measure-

ments should be carefully tried by this

line. In locomotives having a front truck

centre, it is a common practice to test the

position of the front shoes from the truck

centre casting, but this is not so reliable

ar, a point carefully marked on the sad-

dle, and to which we have already re-

ferred. The new shoes should be marked
at three different points, outside and in-

side, and from these three points all of

the other shoes and wedges can be marked
by a suitable tram corresponding to the

distance between the axles and, of course,

agreeing with the length of the connect-

ing rods, taking care to add to or sub-

stract from the markings as the varying

sizes of the boxes may require. It should

also be very carefully observed whether
the driving boxes are bored exactly cen-

tral, as Ijie incidental wear sometimes
compels a variation from the true centre.

This is particularly true of the main
drivers, where the tendency to wear
irregularly is greatest.

When the shoes and wedges are planed

or lined to their proper thicknesses they

should be carefully fitted to a cross

straight-edge reaching across the frames
and filed till they are perfectly parallel

to each other. In calipering the distance

between the shoe and wedge, it is good

practice to leave them a little lighter in

the bottom, as the tendency of the driving

box is to close in the. bottom, owing to

ll.e weight of the engine resting on the

upper outer face of the driving box.

1 he boxes should be tried in their places

before being attached to the axles, as a

slight alteration is much easier of accom-

plishment at this time than when the

axles and wheels are in place.

In the adjustment of wedges while run-

ning a locomotive it may be said in a

general way that there is a tendency,

especially among the younger men, to

meddle too much with the wedges. In

the event of a driving box becoming
heated, it is very necessary that the wedge
should be loosened, otherwise they should

be let alone. The position of the cranks

IS an important factor, especially in tight-

ening wedges. The best practice is to

have the cranks in the upper forward

eighth position. At that point the driv-

ing bo.x is readily held or moved hard

against the shoe, and the wedge can be

readily screwed up tight. A good prac-

tice is to try the flexibility of the wheel

to rise or fall with two pinch bars on
the rail, but where this is impracticable,

it is safe to tighten the wedge, and after

marking its position it should be care-

fully drawn down one-eighth. If the

wedge bolt be loose in the wedge, it

should be screwed back, so that the slack

will not permit of a further lowering

of the wedge, the pounding of the driv-

ing boxes in the wedges being one of the

chief causes of wear and tear in the run-

ning of the locomotive engine.

Educating Apprentices.

It was higlily creditable to the pat-

riotism and public spirit of the mem-
bers of the American Railway Master Me-
chanics' Association that the subject which

received the greatest attention at the last

convention was Apprentice Systems
for Railroad Repair Shops. A very

long and profitable discussion arose on

that subject through a paper on the

Apprentice Sj'steni on the New York
Central Lines, prepared by Messrs. C.

W. Cross and W. B. Russell, being

read. The paper described a highly

generous system adopted by the New
York Central people, which extends to

all what has been known as the Van-
derbilt Lines having approximately . a

total trackage of 11,866 miles, 4,937

locomotives and 191,654 cars.

The scheming of some plan to help

apprentices to a scientific and engineer-

ing education has long been cherished

by Mr J. F. Deems, general super-

intendent of motive power of the

New York Central Lines, who himself

passed through a machine shop appren-

ticeship and thoroughh' realized the

difficulties encountered by every ap-

prentice ambitious to acquire intimate

knowledge of the service underlying the

business he is trying to learn.

Ill studying out the details of a sys-

tem of helping apprentices likely to

produce satisfactory results, by no
means an easy matter, for failures had
been numerous in the past, Mr. Deems
appears to have been guidod in working
out the plan by suggestions made in a

paper read by Mr. G. M. Basford be-

fore the Master Mechanics' Convention
in 1905. in which the assertion was
made: "The engineering and the operat-

ing situation on railroads is in advance
of its men, and in many ways the prob-

lem has outgrown both the individual

and methods dealing with the indi-

viduals, and especially has it out-

stripped methods of preparing men for

their work."

Although the introduction of a sys-

tem of education for apprentices had
as we mentioned, long been cherished

by Mr. Deems, it was not till last year

that any specific work was done. Then
a department of instruction was insti-

tuted and two instructors were ap-

pointed to supervise and arrange the

necessary details. The general plan is

two-fold, and provides for shop instruc-

tion of the apprentice in the trade he

is learning and also for his instruction

in mechanical drawing, practical math-
ematics and shop problems during

working hours while under pay.

This movement is highly creditable

to the New York Central Railroad

Company and to the officials who
guided it into operation and we. have

no doubt that it will eventually prove

as profitable to its promoters as it will

be beneficial to those who enjoy its in-

struction. The plan of giving special

education to apprentices is by no
means a novelty for several railroad

companies have for years provided that

shop apprentices with instruction that

does not differ materially from that

introduced by the New Y'ork Central

system.

In our December issue of 1905, Mr.

James Kennedy had an article on Ap-
prentice Machinists, Ancient and Mod-
ern, in which he expatiated on the ad-

vantages a modern apprentice enjoys if

he is ambitious to acquire the skill and
knowledge that raise men from lowly

to high positions. In that connection

he said: "Mr. William Mcintosh, super-

intendent of motive power of the Cen-
tral Railroad of New Jersey has for-

mulated an admirable sj'stem of in-

struction at the Elizabethport, N. J.,

shops, which is being carried into effect

under the skilled direction of Mr. G.

L. Van Doren. the superintendent of

the works. Reports of the progress of

the apprentices, of whom there are

over sixty, are made regularlj-. Effi-

cient and rapid progress are properly
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encouraged, while dullness and care

lessncss are induced to better them

selves. In addition to the regular rou-

tine of mechanical work, a school has

been established where mechanical

drawing, a system of theoretical and

applied mechanics, especially devoted to

the mechanical appliances used in rail-

way and locomotive engineering is

taught. The apprentices are divided

into three classes, and certain days are

allotted to each class."

This instruction class has been long

enough in operation that Mr. Mcintosh

was able to tell during the discussion

on educating apprentices that their ex-

perience had been very satisfactory

and he felt that educating the ap-

prentices would prove a good invest-

ment.

Within the last three years we have

been able to comment favorably con-

cerning the successful operation of in-

struction classes connected with the

machine shops of railway companies

conspicuous among them having been

those connected with the Grand Trunk

at Montreal and with the Missouri Pa-

cific at Sedalia, Mo. The comments in-

dicated that a widespread movement

existed among railway companies to aid

their young employees and themselves

by the force of education. It is well

known that the keen esprit de corps

which exists on the Pennsylvania rail-

road system has been greatly promoted

by the company lending a helping hand

in the education of their apprentices

and it is certain that other railroad

companies can profit in the same way
by adopting a similar course.

In Sartor Rcsartus Carlyle says of

his alma mater: "It is my painful duty

to say that out of England and Spain

ours was the worst of all hitherto dis-

covered universities. This is indeed a

time when right education is as nearly

as may be impossible, however in de-

grees of wrongness there is no limit.

Poisoned victuals may be worse than

hunger. It is written, when the blind

lead the blind both shall fall into the

ditch; wherefore, in such circumstances

may it not be safer if both leader and led

simply sit still."

The ordinary railroad machine shop

has been much the same kind of me-

dium for instruction of apprentices as

Carlyle's university was to the great

philosopher, only the youths entered to

learn a life's business generally found

no leaders, not even blind ones. They
have been permitted to grope their way
through darkness or on unskilled work

and emerged from their apprenticeship

inferior workmen full of bitterness

towards the employers who had failed

in treating the young men as they had

a right to expect. It was high time

that railroad companies were making

an earnest move to help the young men

who in a few years will take a lead in

expressing loyalty or disloyalty towards

their old employers.

Inconclusive Tests.

While we entertain the liighest ad-

miration as a rule for the various hia-

chines and apparatus designed for test-

ing railroad material we are inclined to

think that too much faith is given to

the result of tests that differ materially

from experience in service.

This tendency was emphasized in a

report on Brake Shoe Tests prepared

by Mr. F. W. Sargent, of the American

Brake Shoe & Foundry Company, and

submitted to the last Master Car Build-

ers' Convention. The most important

parts of Mr. Sargent's paper .read:

"The M. C. B. record of shoe tests,

while most important and valuable, will

remain incomplete until checked up by

service tests. The brake-shoe testing

machine records results under ideal

conditions—a steady v/heel moving

true with a constant uniform braking

load and perfect contact between shoe

and wheel, with clear, dry surfaces in

contact under practically uniform cli-

matic conditions.

"In actual service we have the re-

verse, n.imcly, an unsteady wheel

pounding along over uneven track,

more or less elasticity in brake beams

and brake connections, and fluctuation

in braking pressure, coupled with the

varying contact between wheel and

shoe with extremes of climatic condi-

tions from cold to hot and wet to dry.

"The test wheel is uniform in its

bearing against the shoe, and always

moving in the same direction, the pro-

jections tend to bend away from the

shoe and the surface of the wheel to

polish up and to smooth over and af-

ford a better contact than in the case

of the wheel in service conditions.

With the ordinary car wheel the un-

flanged brake shoe covers that part of

the wheel not in contact with the rail,

as well as that part of the wheel which

is in contact with the rail; so that there

are two distinct surfaces under the

shoe. The side motion of the brake

shoe is continually varying the amount

of contact between the shoe and these

two surfaces, while the inequalities of

track condition and the pounding of

the wheel cannot do otherwise than

break the grip of the shoe on the

wheel, all of which means that the

actual coefficient of friction from the

service tests is much less than that in-

dicated in the shop test."

One might as well expect to thrive

physically while his portion of food is

being eaten by others as to expect men-

tal development and not do his own

thinking.—5. C. Morse.

The Railway Service.

There is no occupation so exacting

in its demands upon the very best

qualities inherent in the better class of

working men as the railway service is.

The amount of physical labor per-

formed by a fireman of a modern heavy

freight locomotive, for instance, is en-

ormous, and while the same may be

said of firemen in the marine service,

the hours of labor of railway men are

usually longer, besides in the marine

Service, generally speaking, there are

days and sometimes weeks in port

where there are periods of comparative

leisure. In comparison with every

other kind of responsible work, his

work is underpaid.

Not only is this the case but the feel-

ing of the general public toward rail-

road men is not as kindly as it might

be. Lord Claude Hamilton, speaking

in London recently, said that "the rail-

way interest was a vast power, and a

great organization, forming one of the

most important facts in the daily life

of the nations which had reached a high

state of civilization. The organization

of the railway interest was indeed so

vast and complex that its suspension

for one day would produce dire con-

fusion on the commerce and trade of

the world. Considering all that the

railways had done and did for the de-

velopment of the resources of the coun-

tries they served, and the marvellous

facilities they offered to the traveling

public, those responsible for their

working received but a small measure

of gratitude. The railway interest, in

spite of its magnificent services to the

public, was not popular. If anything

went wrong there was a flood of public

abuse and indignation, whilst when

everything went right, as was generally

the case, the railway men received no

credit. This undeserved unpopularity

had helped, however, to unite railway-

men in all countries in one great broth-

erhood, and in no other service was this

feeling of brotherhood more highly de-

veloped."

It is refreshing to hear a public man

speaking in this way, and thus recog-

nizing the value of the services per-

formed. Railway men have a very

strong fellow feeling for one another,

though divided by seas and mountains,

and the fact that Railway and Loco-

motive Engineering receives the warm

welcome it does in foreign countries is

in part a proof of the kinship to which

Lord Claude Hamilton refers. Not

only is the interchange of the literature

of railroading a corroboration of this

statement, but the many pleasant visits

to this country paid by eminent railroad

men from other lands and the equally

cordial reception which representatives

from our shores receive abroad, is evi-

dence of the existence of helpful and
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healthy comnuinity of interest among
railroad men wherever the iron horse

is harnessed to the wheels of com-

merce.

Bursting Flue.

An interesting story of an explosion

from a locomotive boiler, due to faulty

fitting of a ferrule in one of the tubes,

comes from South Shields in England.

There were 143 solid drawn tubes, each

2 ins. outside diameter, made of an

alloy known as red metal. Their thick-

ness was what is known as No. 8. The
tubes were expanded into the plates

and fitted with iron ferrules at tlie fire

box end. A leaky flue was driven back

further through the flue sheet, from the

smoke box end and a ferrule driven in.

The tube was reduced in thickness by the

ferrule not being fairly driven in place. It

thus had a cutting actfon, reducing the

thickness of a part of the flue. The
ferrule was over an inch in length and

tapering one-si.xteenth. It was driven

in rough as it came from the hammer,

and no care had been taken to see that

it was entered straight. Such ferrules,

if used at all, should be trued up on

the lathe and have their inner edges

slightly bevelled inwards. The frac-

tured part had been reduced to about

one-twentieth of an inch in thickness,

the normal thickness of the flue being

about one-eighth. The engineer and fire-

man were both severely scalded by the

explosion.

hc.nih priK-ess, The presence of sulphur

is the cause of incipient flaws in rail.s,

which, though not apparent in rolling,

may develop under wear into serious

flaws, and hence the presence of excessive

sulphur should be avoided.

No satisfactory method of testing rails

lias yet been discovered that in any way

compares with actual experience in ser-

vice. This arises largely from the fact

that irregular methods are used in the

manufacture of rails, and particularly in

the introduction of silicon, a high per-

centage of which, although giving ex-

cellent wearing results, is the cause of

brittleness and irregularity. This is due

in many cases to the silicon being left in

the steel from the pig iron, in which case

the quality of rail is very variable, de-

pending on the heat of the charge which

causes the irregularity. When the iron

has not been completely converted into

steel, the metal is always of a brittle

character. Silicon should be completely

eliminated from the pig iron and a known

quantity of silicon carefully added; the

silicon has then the eff'ect of toughening

the steel, this being largely due to the

more complete removal of gases and

oxide from the steel. Manganese has also

a very beneficial effect by healing up

small flaws in the metal, and produces a

smoothly rolled surface. Manganese

should be sparingly used, as its chief use

is in facilitating clean rolling.

peeled to possess. It is all very well

to establish an elaborate system of in-

struction for apprentices in shops, but

we consider that the arrangement will

always be one-sided until a branch is

added that will deal with the instruc-

tion of firemen.

Composition of Rails.

The chemical composition of steel rails

has been the subject of much discussion

among the leading railway men both in

America and Europe for some months

past. Attempts have been made to arrive

at a universal specification or composi-

tion for rails which would suit all cases,

but there is little prospect of this con-

clusion being arrived at. The general

complaint that rails are less durable than

they were twenty-five or thirty years ago

is true, because the excessive traffic and

increased weight of rolling stock has a

much larger wearing effect upon the rails

than lighter cars and less traffic had.

The ever varying conditions, the kind

01 ores available, the processes of manu-

facture, the weight of rail required for

certain kinds of traffic, differ in many
cases, and must all be considered with

a view of obtaining the best results.

In cold climates the high percentage of

rail fractures is largely owing to the

presence of phosphorus, and in spite of

its good wearing qualities it is generally

agreed a low phosphorus limit is best

adapted for rails subjected to severe

frosts. This is more readily made pos-

sible with the basic than with the acid

processes, especially with the basic open-

Instruction of Firemen.

During a discussion at the last Mas-

ter Mechanics' Convention on a paper

relating to apprentices, Mr. E. W. Pratt

of the Chicago and North-Western in-

quired if the apprenticeship system

would ultimately embrace the instruc-

tion of firemen. The answer given was

that throughout the New York Central

System of Railroads the local firemen

are trained, educated and examined for

promotion by a board of examiners

composed of master mechanics and

road foremen of engines. We are

afraid that the education given to fire-

men is very far behind that which ap-

prentices are enjoying, and that it en-

tirely depends upon what they can

glean for themselves. The examination

preliminary to promotion is real

enough, but it does not convey w-ith it

any preliminary instruction to enable

candidates for promotion to pass the

examination.

The system of education for foremen

is entirely one-sided. Most of them

know what questions will be asked at

the different examinations, but no in-

formation has been forthcoming about

the answers expected to the questions.

We have done our best to provide the

proper answers, but the railroad of-

ficials might do something to instruct

the men in the knowledge they are ex-

Book Notice.

Railroad Men's Cathcchism, by Angus

Sinclair. An instructive book for En-

ginemcn. Trainmen, Signalmen and

every person connected with the move-

ment of trains. Published by the

Angus Sinclair Publishing Co., 136 Lib-

erty street, New York. 16 mo. 216

pages. Cloth, $1.

This book, as its name implies, consists

largely of a succession of a series of ques-

tions and answers for the examination

of engineers and firemen, to which is add-

ed questions developed from a code used

by the Traveling Engineers' Association

and also from a code of the American

Railway Association, to which is super-

added a variety of new questions and

other original matter of value to railroad

men. The form of the book is admirably

adapted for the purpose intended, being

of a size suitable to be carried while at

work. The presswork and binding are

excellent and the book is in every way

a fine example of the printer's and bind-

er's art.

The author of the work is too well

known in the railroad world to need

other than the mere mention of his name.

Mr. Sinclair was the first writer in this

particular form of railroad instruction

books in America, and although he has

had many imitators, none have ap-

proached the degree of popular favor with

which his writings have been received.

While employed as an engineer on a

Western road in the early 7o's he began

writing from actual experience, and a

series of contributions from his pen at-

tracted the attention of the leading rail-

road managers.

Part of Mr. Sinclair's work was made

use of in pamphlet form. In this way

much of his earlier work appeared in

book form without his supervision or

sanction. Mr. Sinclair did not complain.

as authors usually do. under such treat-

ment. It is said that when Alexander

gave away cities and towns to his lieu-

tenants he was asked what he intended to

keep to himself. He replied that he had

kept his sword. Mr. Sinclair kept his

pen and in addition to adding to his daily

notes, he attended the classes of the Iowa

LTniversity in his leisure hours and made

rapid progress in chemistry and kindred

studies. His first book. "Locomotive En-

gine Running and Management." im-

mediately became a standard text book on

railways, and has passed through twentj--

five extensive editions. Twenty years ago

Mr. Sinclair established R.mi-Way .\xd

Locomotive Exgixeerixg, a monthly mag-
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azine devoted to the instruction of

railroad men in the use of apphanccs used

on railways. In this periodical the series

of questions and answers was begun

which forms the basis of the present

work. It may be added that while much
of the present work has appeared in print

already, it is now for the first time pre-

sented with logical sequence and in con-

crete form. The work has not only been

carefully re-written with a view to meet

the expanding requirements of twentieth

century practice, but tlie original writings

have been classified so that the work is

really the wide experiences of more than

thirty years' constant study and associa-

tion with the mechanical side of railroad

operations, and the whole placed in in-

teresting form so that engineer and fire-

man will find daily practice described and

emergencies provided for. The standard

Consolidation for Central of Georgia.

These engines, built by the Baldwin

Locomotive Works for the Central of

Georgia Railway, are of the 2-8-0 type,

with simple cylinders 20 x 28 ins., driv-

ing wheels 56 ins. in diameter, and a

working pressure of 200 lbs. to the sq.

in. The calculated tractive power is

iibout 34.000 lbs., and the factor of ad-

I'.esion is 4.21.

The link is suspended immediately back

of the second driving axle, and the rocker

shaft is between the first and second

pairs of driving wheels. The valve

is the ordinary D-slide type balanced.

The transmission bar passes above the in-

termediate axle. Tlie leading truck is

equalized with the first and second pairs

of driving wheels. The third and fourth

pairs of wheels are equalized by beams
placed over the bo.xes and connected

frame, arch bar trucks. The tank con-

tains 6,000 lbs. U. S. gallons of water and

8 tons of coal. A few of the principal

dimensions are as follows:

Poller—Material, steel; thickness of sheets,

^ in.; and 11-16 in.; fuel, soft coal; stay-
ing, radial.

Fire Box—Material, steel; length. 96 J^ ins.;

width, 66 ins.; depth, front, 66 J/^ ins.; depth,
back, svVi ins.; thickness of sheets, sides,
•t^ in.; thickness of sheets, back, ^i in.;

thickness of sheets, crown. ^ in.; thick*
ness of sheets, tube. J^ in.

Water Space—Front. 4 ins.; sides, 3 ins.; back,
3 ins.

Tubes— Material, steel; wire gauge, No. 12; di-

ameter, 2 ins.

Engine Truck Wheels—Diameter, 33 ins.; jour-
nals. sJ^ by 10 ins.

Wheel Base—Total engine and tender, 53 ft.

by 9 ins.

Weight—On driving wheels, 143,290 lbs.; on
truck, 20,100 lbs.; total engine, 163,390 lbs.;

tender, about 283,000 lbs.; service, freight.

Fair Exchange.

In regard to contracts made by the

Grand Trunk with newspapers to ex-

F. F. Gaines, Supt. of Motive Power.

HE.WY ;.8-o FOR THE CENTR.\L OF GEORGIA RAILW.W.
Baldwin Locomotive Works, Builders.

code of train rules dealing with visible,

audible and communicating signals is

given, and also complete illustrations

showing the engine and train signals dis-

played and carried on the road. Burning
oil fuel in locomotives is the subject of

a special section which describes actual

experience by the Southern Pacific Com-
pany and furnishes complete information

on a subject of growing importance, es-

pecially in the West and Southwest.

In conclusion it may be justly claimed

that the book presents the subject of the

many duties of the modern railroad man
in the fullest and best form. The author's

style is the best adapted to the actual

worker. It is simple and direct, and while

there is much of learning and scientific in-

formation in the pages of the book, the

facts are always clearly presented and the

most inexperienced reader is never left in

doubt, but led from question to question

in a way that is as interesting as it is

instructive. C. L. W.

through an inverted leaf spring. Coiled

springs are used to support the frame at

the other ends of the beams. All the

wheels are flanged, and the total wheel

base of the engine is 24 ft. 3H ins., the

driving wheel base being 16 ft. In these

engines the various details are as far as

possible interchangeable with the 4-6-2

engines built for this road by the Bald-

win Works some time ago.

The boiler is one of the extension

wagon top type, and is 61 ins. in diameter

at the smoke box end. The heating sur-

face is in all 2,307 sq. ft. The tubes give

2,161 and the firebox 146 sq. ft. The
grate area is 44 sq. ft., and this gives a

ratio of i to 52. The roof sheet is level,

but the crown sheet slopes slightly to-

ward the back, giving an average steam

and water space of about 2o;4 ins. The
back sheet slopes forward at the top.

There are 283 tubes in the boiler, each

14 ft. 8 ins. long.

The tender is of the ordinary type, steel

change advertising for transportation, Mr.

George T. Bell, general passenger agent

of that road, says

:

"The contracts were passed upon by

Judge Kretzinger of Chicago, our gen-

eral counsel for the United States. As he

is recognized as a good constitutional

lawyer, it does not seem that we have

anything to fear. The exchange of ad-

vertising at the full card rates for trans-

portation at full fare is a business propo-

sition in which full value is exchanged

on both sides."—A'. Y. Commercial.

Daily Press Railroad News.
A recent press dispatch from Port Ar-

thur, Ont., says: The Superior Limited

of the Canadian Northern Railway had

really a remarkable experience near

Kashabowie on Saturday, when it ran

into a cloud of white moths which was
so dense that they obscured the view of

the engine crew, and covered the tracks

so thick that the train was stalled.
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Correspondence School

Fourth Series—Questions and Answers.

66—What would you do willi a broken

cylinder head ?

A.—Supposing the front cylinder cover

or head was broken I would take off the

broken parts, disconnect the main rod at

the butt end, push main rod, crpsshead

and piston forward as far as they would

go and block crosshead in guides, and so

carry the main rod in the guide yoke.

Disconnect valve rod, place valve on its

centre so as to cover the ports, clamp it

there, shut oflf lubricator on the disabled

side, and run engine on other side.

67—With a broken valve yoke?

A.—Disconnect valve rod, centre valve

and clamp it there, open cylinder cocks

on that side, shut off lubricator on that

side and oil cylinder before starting again,

through plugs intended for indicator con-

nections, if there are any, or slack off

front cylinder cover and oil cylinder thor-

oughly.

68—What would you do with a top

rocker arm broken?

A.—Proceed as outlined in answer to

question No. 67.

69—How do you fix broken steam chest

if steam leaks out badly?

A.—If steam chest leaked badly from

steam chest, I would open smoke box and

slack off bolts of steam pipe at lower

end on disabled side and slip a piece of

sheet steel (such as could be cut from an

old coal scoop) in the joints and tighten

joint again and proceed, keeping the lubri-

cator working on disabled side.

70—How and when do you block the

crosshead when disconnected?

A.—It is always safe to block a cross-

head when disconnected, but with the con-

ditions given in question No. 66 it is

possible to push crosshead, piston, etc.,

ahead and disconnect valve rod and place

valve so that steam will be admitted to

the back end of cylinder, and clamp valve

there, so that the steam pressure will keep

piston, crosshead, etc., at front end of

cylinder. One objection to this is that

valve clamp is usually made so as to cen-

tre valve, and when blocked in any other

position the clamping may not hold well

and allow valve to shift and to move
piston, and if main rod is being carried

in guide yoke, butt end of rod would be

struck by main crank pin. With broken

cylinder covers it is possible to run with

valve clamped in centre and main rod up

and piston moving if cylinder is well

oiled and broken parts removed and

cylinder covered so grit, dirt and cinders

cannot get in.

71—What would you do if main rod

strap or crosshead should break?

A.—If main rod strap broke proceed

as outlined in answer to question No.

66. If crosshead was broken, take down

main rod, push crosshead to one end of

Huidcs, block it there, disconnect valve

rod, centre and clamp valve, slnit lubri-

cator on disabled side.

72—What is done if side rod or back

pin breaks?

A.— If side rod or back crank pin

breaks, take down side rod on both sides

if an ordinary 4-4-0 engine. If on a

mogul, ten-wheeler or 2-8-0 engine, take

down back section of rod on both sides,

noting the position of knuckle joints in

side rod. If knuckle is in front of next

cause on the good side at either forward

or back centre there is nothing to ensure

a pair of wheels with one side rod at-

tached to one pin, going round in the

right direction. A sudden slip just at

the dead point might turn the wheels

with one side rod, round the wrong way.

When rods are up, on both sides, the pins

on one side are in mid-stroke when the

pins on the others are at the dead points,

and no mishap can occur ; when one side

rod is down, the dead points are where

trouble may occur.

75—What is the effect of sanding the

rail while engine is slipping without first

shutting off steam.

A.—If wheels are rapidly revolving

with steam on. and sand be applied to

ST.VTUE OF Hl-:uRGE ST F.l'H i.NSON IN
EUSTON,

crank pin, then two sections of side rod

must come down.

73—Can all four-wheel switch engines

be run with the side rods down?
A.—No. In some switch engines it is

possible for the crank pin of the leading

wheel to foul the crosshead unless pin

passes crosshead exactly at end of stroke.

In the majority of engines there is clear-

ance, but in case of trouble it is well to

look for this condition.

74—Why do you take rods down on

opposite side to that broken?

A.—You take down side rod or cor-

responding section of side rod on good

side, as vou do on the disabled side, be-

THE ST.MIOX OF THE L. & X. \V. RV..

LONDON.

rail, one wheel may catch the rail, and

by throwing undue strains on other

working parts break something.

76—Is it good policy to allow sand to

run from one pipe only?

A.—No ; it is bad policy for practically

the same reason as outlined in answer to

question No. 75.

77—How do you block up an engine

for a broken driving spring or hanger?

.\.—Jack up the engine on the disabled

side in most convenient place, and put a

block of wood between top of box and

underside of frame, the object being to

make the box carry the weight from the

frame directly, as the spring has become
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useless. The end of the equalizers next

the broken spring or hanger will be found

pressing hard against the frame, and it

should be drawn away from the frame

sufficiently to put a nut or other suitable

piece between end of equaliEcr and frame.

A chain and jack, or by suitable bar lever-

age the equalizer may be sufficiently eased

to get nut or block in place. An engine

so blocked must be run carefully, as the

driving box is very liable to heat, and

must be well and constantly oiled.

78—With broken equalizer?

A.— If the equalizer key has broken it

is possible to clamp the equalizer so as

to hold it approximately in place. If

the equalizer is broken entirely, the free

ends of the driving springs must be

clamped down and chained to the frames,

or blocks be put on top of the boxes and

under frame. Care must be taken in any

case to see that lubrication is given

freely.

79—With broken engine truck spring

or hanger?

A.—Jack up engine on disabled side

and block on top of engine truck box

and below engine truck frame. If spring

is broken badly, block on top of both

boxes on disabled side. If the hanger

is broken, block on top of box next to it

and chain free end of spring up to the

engine truck frame. Look well to lubri-

cration.

80—With broken engine truck centre

pin on Mogul, what is to be done?

A.—The breaking of the engine truck

centre pin on a Mogul can be temporarily

repaired by jacking up the engine, remov-

ing the broken pin and chaining up the

free end of the equalizer by a chain passing

up through the hollow centre casting and

secured by a bolt placed horizontally on

top of the centre casting. Another meth-

od would be to block the equalizer down
under the cylinder saddle as near to the

cross equalizer as possible. The engine

must be run most carefully under these

circumstances, as the guiding influence of

the engine truck has practically disap-

peared.

81—With broken intermediate equalizer

on Mogul?
A.—The broken intermediate equalizer

lets down the frame on the main and

the back driving boxes on one side.

Block on top of both boxes, as both driv-

ing and trailing driving springs are use-

less. Proceed vi'ith care, as both boxes

are liable to heat.

82—What do you do when a tire breaks

and comes off the wheel on standard en-

gine?

A.—Take down the cellar and put a

block of wood in the cellar, cover with

well oiled packing, then block up the box
of the disabled wheel by inserting a nut

or other suitable piece on top of the

pedestal binder and under the box. This

will carry the weight of the wheel clear

of the rail. Disconnect side rods and

main rod at butt end, push rod, crosshead,

etc., forward, block crosshead, disconnect

valve rod, centre- valve and clamp, shut

oft' lubricator and proceed very cau-

tiously.

83—With front tire on Mogul or ten-

wheel engine?

A.—Proceed as outlined in answer to

question No. 82, as far as the blocking of

the box is concerned, and in addition dis-

connect front section of side rod on both

sides and run cautiously, as the disabled

wheel is no longer able to help in guiding

the engine round track curving toward

the other side of the engine.

84—Main tire on Mogul?

A.—Proceed as outlined in answer to

question No. 82.

85—With the back tire on Mogul ?

A.—Proceed as outlined in answer to

question No. 82, and in addition take

down back section of side rod on both

sides.

86—With both back tires on Mogul?

A.—Block up both back wheels, dis-

connect back section of side rods on both

sides ; but it is not necessary in this case

to put block' in cellar, as these wheels

will not revolve. The main drivers will

have to be carefully oiled, as they will

carry more weight than usual. Where
the overhand is long it is necessary to

carry some of the weight of the engine

on the tender, and this may be done by

chaining two pieces of rail to the back

portions of the engine frame, one rail

on each side. Each rail chained in two

places, so as to make an extemporized

extension of the frames, and jack the en-

gine high behind and chain from the end

of one projecting rail over end sill of

tender and down to other projecting rail,

lower engine and part of the weight of

the engine will be transferred to front

of tender. The disabled wheels will ride

clear of the rails. Look after the oiling

of the journals on the tender on account

of the increased weight so carried.

87—With back tire or back driver

broken ofT, how do you fix engine so

you can back around curves when neces-

sary?

A.—Proceed as outlined in answer to

question No. 86, but back very slowly

and cautiously round curves with engine

in this condition.

88—At what points is weight of engine

carried when blocked up over the back

driving box?

A.—The weight is carried directly by

the frame over the back box and by

equalizer pivot, and by the other springs

and hangers in the usual way.

8g—If driving box or brass breaks so

i* is cutting the axle badly, what can

you do to relieve it?

A.—^Take down the driving box cellar

and put block of wood in the cellar and

cover with well oiled packing. Run
wheel up on wedge, or block so as to

carry the bo.x up in the jaws, put nuts

or other suitable pieces on top of pedestal

binder and below box. When the wheel

comes on the rail again part of the weight

will be taken off the defective brass; oil

tlmroughly and often and proceed care-

fully.

90—Do you consider it an engineer's

duty to have suitable hardwood blocks

on his engine to use in case of a break-

down?
.\.—Yes.

Elements of Physical Science.

IV.—GK.WITV.

The tendency of bodies when unsup-

ported is to fall to the ground. This is

called gravity, and this law of attraction

is universal. It is not confined to the
,

surface of the earth alone, but extends

through space, and, as has been already

stated, is the great agent by which the

stars are kept in their spheres. This law

of gravitation is a constant principle and

acts instantly, and is not lessened by the

interposition of any other substance, and

is also entirely independent of the nature

of matter. It has been scientifically dem-

onstrated that the action of the sun is

found to be the same on all of the

heavenly bodies. It is this force of at-

traction or gravitation that keeps all

movable bodies on the surface of the

earth from falling into space.

It may be noted that the force of grav-

ity increases as the amount of matter

increases, and the force of gravity de-

creases as the square of the distance in-

creases. In regard to the planetary sys-

tem of which the earth forms a part, the

sun is 800 times greater than all the

planets put together. It is on this ac-

count that its attraction is felt by the

remotest bodies of the solar system.

Weight of bodies is simply a measure of

the force with which bodies are drawn
towards the earth, and if the earth con-

tained twice the matter which it now con-

tains all bodies movable on its surface

would be found to have twice their pres-

ent weight. As gravity decreases as the

square of the distance from the earth's

centre increases, it follows that bodies

become lighter in proportion to the dis-

tance they are removed from the earth's

surface. A mass of iron weighing one

ton on the earth's surface would be found

at the distance of 4,000 miles to weigh

only a quarter of a ton. The varying

weight on the earth's surface is small.

Four miles above the surface of the earth

a body weighing 1,000 pounds becomes

only two pounds lighter.

F.'iLLING BODIES.

All bodies acted on solely by gravity

fall to the earth with the same velocity.

It is true that a metal ball will fall faster

than a feather, but this is not owing to a

variation in the fixed law of gravitation,

but arises from the effect of the atmos-
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phcrc hindering ihc lliglit u( the lighter

])o(ly. The descent of a parachute is a

good ilhistration of tliis interference of

the atniosplicre with the gravitation of

expanded bodies. The effect of the ex-

pansibility of bodies on falling can be

exactly determined, and, taking the para-

chute as an illustration, it will be found

that in order to deter the falling of an

ordinary man to a speed of safety the

parachute would rei|uire In be about 22

ft. in diameter.

Falling bodies have an accelerating

velocity, or, in other words, gravity gives

a falling body a certain velocity in the

first second of its descent ; this is in-

creased in the next second, and so on

till the falling body reaches the earth.

There arc several methods whereby the

velocity of falling bodies can be readily

dctcrniined, the simplest being that

formulated by experiments with Atwood's

machine, a contrivance whereby two stnall

weights are balanced over running pul-

leys and a slight addition being inade to

one of the weights the pulleys are set in

motion, and are so arranged that the

heavier of the two weights is 64 times

as long in descending a measured distance

as it would be if dropped freely in the

air.

It is found with this machine that if

the distance through which a body falls

may be reckoned, as i during the first

second of time, that traversed in the 2d

will be equal to 3 ; that in the ,vl. 5 : that

in the 4th, 7, and so on in the continuing

series of odd numbers. Repeated experi-

ments have demonstrated that solid

bodies of matter falling to the surface

of the earth have a velocity of a little

more than 16 ft. during the first second

;

in the next second the body will pass

through 48 ft. of space ; in the third sec-

ond the distance traversed is 80 ft., and

so in an increasing ratio till the surface

of the earth is reached.

From this formula the velocity of fall-

ing bodies at any particular part of their

flight can be determined, or the total dis-

tance traversed can be obtained ; thus to

find the velocity of a falling body at the

termination of any second of its descent

all that is necessary is to arrange a series

of odd number, these being i, 3, 5, 7, 9,

II, etc., and suppose we desire to ascer-

tain the distance traversed during the

filth second. The fifth figure in the series

being g, we multiply that by 16, which

gives 144, being the distance in feet.

Again, if we desire to ascertain how far

the weight has traveled during S seconds,

we multiply 16 by the square of the given

number of seconds ; squaring S gives 25.

which, multiplied by 16, gives 400, the

distance in feet which the body has passed

through in 5 seconds. These rules apply

to bodies acted upon by gravity alone. A
body thrown downward with force equal

to 50 ft. per second will retain this ve-

locity in addition to the gradually in-

creasing velocity acquired from gravitv-

In this connection it should be renieni-

bered that the density of the falling body

and the atmospheric resistance slightly

affect the velocity. F.xperiments at St.

Paul's Cathedral, London, and at the

Washington Monument show a slight

variation from Atwood's formula. At

the latter place a ball dropped from a

height of sss ft. took a little over 6 sec-

onds in falling to the ground ; whereas

the calculations give 576 ft. as the distance

traversed by falling bodies in 6 seconds.

ASCENDING BODIES.

Falling bodies increase their velocity

3.: ft. per second ; so ascending bodies, be-

ing acted upon by the same force, lose a

like amount until they are brought to

rest. If the initial velocity is known and

divided by 32 we find the number of sec-

SliURE SP.\N Ol'^ THK KI<eJo.\> r.\u

BRIDGE WRECKED BY DYNAMITE.

onds in which the body will continue its

upward flight. On this principle a bullet

shot vertically upward should descend at

the same velocity and with the same force

as it had when originally discharged.

The resistance of the air, however, lessens

its force considerably, just as a projectile

thrown through the air is borne some

distance in a straight line, but as its

velocity diminishes the force of gravity

which impels it towards the earth, and

the resistance of the air which tends to

bring it to rest, causes it to move in a

curved line, called the parabola.

Genoa and Milan are to be connected

by an electric railroad 85 miles long.

Its cost will be high owing to the

nature of the country through which

the line w-ill p.Tss. It will require 19

tunnels, one of which will be 12 miles

long. There will be 372 bridges, and

the road will be six years in course of

struction.

Questions Answered

HAKDENING BRASS.

(64) J. G., Wheeling, W. Va., asks: Is

there any process for hardening or soften-

ing brass?—A. Brass can be hardened by

subjecting the metal to great pressure,

or by blows of a drop hammer. It

may be softened by heating to a cherry

red and cooling in water.

LEAKY BYrl'ASS VALVE.

(65) F. S., New Haven, Conn., asks:

If a by-pass is leaking how do you test

for it?—A. Move the engine or reverse

lever or both till the rocker arm is

plumb. This will cover the valve ports.

Then open the cylinder cocks and

throttle. The leaking by-pass valve

will allow the steam to pass through

to the cylinder cock on the side on

which the leaking valve is located. The
valve may be closed by inserting a

blind gasket.

WEIGHT OF STEAM.

(66) W. W., Jersey Shore, Pa., writes:

In your calculations in Railway and Lo-

(o.MOTivE E.NXiNEERiNG you refer occasion-

ally to the weight of steam. What
weight of steam will be evaporated

irom one pound of water?—A. The
weight of steam will correspond exactly

with the weight of water from which

it came. This can be readily proved

by confining the water in a vessel from

which the steam cannot escape. The
wei.ght remains the same after the

water has been changed into steam.

what is b.\bbitt?

(67) J. R. K., Dunkirk, N. Y., asks:

What is the best mixture to form babbitt

metal?—A. In a thousand parts a good

mixture of metals composing babbitt

is 889 parts of tin, 74 parts of antimony

and 37 parts of copper. There are

cheaper mixtures sometimes called

babbitt, the commonest consisting of

eight parts of lead and one of anti-

mony. This is not, properly speaking,

babbitt metal at all, but lead slightly

hardened. It has the quality of not

contracting in cooling.

flexibility of AXLES.

(68) A. Y., Norristown, Conn., writes:

Is there any advantage gained besides

reduction of weight in making an axle

smaller in diameter at the center than

towards the ends?—A. The theory is

that an axle with the center reduced in

diameter at the middle is more flexible

than when the diameter is uniform.

This flexibility is believed to prevent

breakage.

mounting DRn'ERS ON AXLES.

(69) E. p. M., Swissvale, Pa.,

writes: What is the practice of locomo-

tive builders and railroad shops for

pressing drivers on axles? I would
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like to know the pressure in tons, :iIso

the allowance in thousandths per inch

in diameter of axle over hub bore. A.

—The axle should be pushed on with

a pressure of about 10 tons for every

inch of diameter. A 4-inch axle is

usually turned .015 of an inch diameter

larger than tlie hole into which it is to

be fitted and so on in an increasing

ratio according to the size of the axle.

An 8-inch axle would thus require to

be about thirty one-thousandths larger

than the hole in the wheel.

POWER TO MOVE AND STOP A CAR.

(70) J. G. A., El Paso, Tex.— Ci)

About how much power per ton is re-

quired to start a car from a state of rest

on level track?—A. About ten pounds.

(2) Would an invention that utilizes

for starting the power absorbed in

stopping a car be a new and useful in-

vention?—A. No. It would not be

new, because thousands of such things

have been patented. It would not be

useful because inventions of that char-

acter have been proved to be imprac-

ticable.

TIRE SHRINKAGE ALLOWANCE.

(71) E. p. M., Swissvale, Pa., asks:

(i) What is the allowance for shrink-

ing tires on wheels.—A.—The report of

the committee of the Master Mechan-

ics' Association, presented at the Con-

vention held at Atlantic City this year,

dealing with this subject was in part

as follows: "Your committee made a

report of shrinkage allowance for tires

in 190S to this association. The sug-

gestions of the committee at that time

were as follows: Shrinkage l-Soth of

an inch per foot in diameter for cast

iron and cast steel centres less than 66

ins. in diameter. Shrinkage i-6oth of

an inch per foot in diameter for centres

66 ins. and over in diameter. Minimum
thickness of tires should be established,

due consideration being given to the

diameter, service and weight per

wheel."

(2) What is the fiber stress per

square inch of tire cross section allow-

able to be run with safety?—A.—The
same report, referred to above, quotes

the tensile strength and elongation

given in Bulletin No. 14 of the Amer-
ican Society Testing Materials as fol-

lows:

SERVICE.

Tensile strength per square inch not less than .

Elongation in two inches not less than

general dimensions, as 144 sq. ins., for in-

stance, which represents a space 12 ins.

long and 12 ins. wide, but its dimensions

may be 18 ins. long by 8 ins. wide, rep-

resenting the same area. When, how-
ever, the term 18 ins. square is used

it means a square having a side of 18

ins., or 324 sq. ins.

BRITISH AND U. S. GALLONS.

(72) R. A. S., Binghamton, N. Y., asks:

What is the difference between the

U. S. gallon and the British gallon?

Why should they not be uniform?—A.

Why certain things are as they are is

sometimes what no fellow can under-

stand, but has to take them for granted.

The U. S. gallon is 231 cubic ins. and holds

8J/J pounds of water. The British gallon

is 277.27 cubic ins. and holds 10

pounds of water. The United States

gallon is based on what was

known in England long ago as the

Winchester wine measure. Winchester

was the capital of England at one time

and had its own privileges and prac-

tices, among them being the small

wine measure. When British wine mer-

chants began working into a business

with Virginia they found it profitable

to sell wine to the colonists measured

on the old Winchester gallon, and so

by degrees that became the standard

gallon of the different colonies.

LEADING SIDE OF ENGINE.

(73) R. W., Rome, N. Y., writes:

What is meant by the expression, the

leading side of a locomotive?—A. The
term "leading side" refers to the cranks.

As the cranks are set 90 degs. apart, that

which leads the other is called the lead-

ing crank. For instance, with the ordi-

nary locomotive standing with the right

hand crank on the front center, the

crank on the other side is on the top

quarter. As the engine moves forward

the left crank follows the right side

one at a distance of 90 degs.

TURBINE ENGINES.

(74) Inventor: I have invented a steam

turbine engine and wish, to have it tried

upon a locomotive. Could you obtain

the privilege for me?—A. No. We- do

not wish to have anything to do with

such an experiment. There are difficul-

ties about applying a turbine to a loco-

motive that the ordinary inventor does

not realize.

DRIVING. TRUCK AND
Passenger. Freight. Switching. TRAILING.
Lbs. Lbs. Lbs. Lbs.
100,000 110,000 120,000 110,000

Per cent. Per cent. Per cent. Per cent
12 10

SQUARE INCHES AND INCHES SQUARE.

A. F. M., Cincinnati, writes: There

appears to be confusion among people

concerning the meaning of the terms

square feet or inches and feet or inches

square. Is there any recognized rule

on the subject?—A. Square feet or

square inches indicate spaces of certain

HORSE POWER OF LOCOMOTIVES.

(75) G. W.—The horse power of sta-

tionary engines can easily be figured out

because the effort transmitted through

the piston can easily be converted into

so many foot pounds per minute. It

is different with a locomotive, for the

computation of the power involves com-

plications of leverages and pressures

that appear beyond ordinary compre-
hension. Is there any way of getting

at the horse power of a locomotive

so that it will mean something?—A.

Study the chapter in Sinclair's Loco-

motive Engine Running, on Traction

Power and Train Resistance. It tells

all about figuring horse power of loco-

motives.

DECREASING LEAD.

(76) W. S. L., Childress, Texas,

writes: There is a small hoisting en-

gine here which we were repairing. It

has a link motion and the lead of the

valve decreases as the link is hooked

up. In locomotives the lead increases.

How is this?—A. In all hoisting en-

gines a decrease of lead as the link is

hooked up is an advantage as the en-

gineer can readily stop the engine with-

out closing the throttle valve. In shift-

ing links the lead can be made to in-

crease or decrease according to the

manner in which the eccentric rods are

coupled on the link. Some forms of

valve motion are constant in the

amount of lead, as in the case of the

Walschaerts valve gear.

WEIGHT ON ENGINE TRUCKS.

(7y) E. P. M., Swissvale, Pa.,

asks: How much of the total weight of

a locomotive should be placed on the

leading truck of the various types of

locomotives? A.-=-The following are

a few examples taken at random from

some of the leading railways:

Kngine
VVhtels.

4
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Air Brake Department

Buzzing of K Triples.

Whenever ,'mi emergency valve leaUs

in a quick-action triple the defect is

made evident by a buzzing sound, ac-

companied by a blow from the exhaust

port of the triple or from the exhaust

port of the pressure retainer. Such a

defect has the effect of leaking away
brake pipe air when brakes are released,

and of equalizing brake cylinder, aux-

creasing the instruction with respect

to cutting out triples of this type when
they "buzz" must be modified or, if not,

there is possibility of trainmen and
others needlessly cutting them out.

With the K triple and all others of the

quick service type, there will be a buzzing

sound heard while the reservoirs are charg-

ing and recharging, which will grow less

distinct as they charge up, and finally will

valve it should be repaired or cut out

until such time as repairs can be made.

To determine whether the emergency
valve is defective or not, when there is

a strong blow at the exhaust port while

brakes are released, close the cut-out

cock in the cross-over pipe. If the

brake applies and the blow ceases it is

the emergency valve that is leaking.

The reason for the quick service

RAILRO.\D LOC.-\TION .-KMID WOOD AND STREAM, LABELLE, QUE.

iliary reservoir and brake pipe pressure

when the brakes are applied with a

light service reduction, the result in

one case being a waste of air, and in

the other the accumulation of too much
pressure in the brake cylinder, which
sometimes is the cause of slid flat

wheels.

The remedy for a defect of this na-

ture has been, and is, to remove the

defective triple and substitute one in

good order, or, if this cannot be done,

to cut out the defective valve.

On account of the large number of

type K triples that are now in use

and because this number is rapidly in-

cease as equalization takes place. It

will be seen, therefore, that if a quick

service triple buzzes until the auxiliary

is charged, and then ceases, it is all

right both with respect to its quick

service feature and to the condition

of the emergency or rubber-seated

valve, and. of course, should not be cut

out unless defective in some other re-

spect. When there is a blow at the

exhaust port of the K triple or at the

exhaust port of the pressure retainer

while the brakes are released it is an

indication of a defect either in the

emergency valve or exhaust slide valve.

If the triple has a defective emergency

triple buzzing while charging the reser-

voir is practically the same as that for

an ordinary triple when the emergency
valve leaks, namely, the rapid filling

and emptying of the chamber between

the check valve and the emergency
valve, which causes the former to

vibrate rapidly on its seat.

Brake Beam Release Springs.

Whenever the brake beam release

spring comes up for consideration there

i.-! almost invariably quite a diversitj'

of opinion expressed as to their real

value in the brake svstem, but it is
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becoming more evident as attention is

directed toward them that their impor-

tance has been much overestimated.

The fimction of the brake beam re-

lease spring is to carry the beam and

shoes away from the wheels after the

release of the brakes is made, thus

preventing the latter from dragging

against the wheels and offering re-

sistance to the free motion of the

car. The use of the release spring is

confined almost exclusively to passen-

ger equipment, but the question is

raised every little while, if freight

equipment can be successfully handled

without this device to prevent rubbing

and dragging of the shoes, why cannot

passenger equipment also?

equii)meiit was pretty much what it

happened to be and in almost every

instance was far below what it should

be. The discussion brought out the

fact that in many cases a man of

average weight and strength could

hardly bring the shoes of a passenger

coach up against the wheels with the

h;md brake, and his inability to do

tliis was almost entirely due to the

enormous resistance of the release

spring.

From this it must be evident that

the power of the air brake is much
reduced Iiecause of the resistance, and

hence the margin of safe braking power

considerably reduced.

The -Air Brake Association at the

Incessant Watchfulness with Oil.

A curious incident was mentioned by

Mr. W. G. Menzel, S. M. P., of the

Wisconsin Central, during the discus-

sion on "lubrication" at the last Master

Mechanics' Convention. Said Mr. Men-
zel, "one of the engineers that had done

very well on oil for a long time sud-

denly fell off, perhaps not suddenly,

but gradually fell off. I took the matter

up with him and found out the reason

for it. lie put it this way—he said that

he could run an engine just as light on

oil as anybody by giving it very close

attention, in fact, w-atching it all the

time, but he found that he was giving

practically all his attention to the lubri-

cating of the engine in order to make

I

WRECKED BY .-\CCIDENTAL DISCHARGE OF DYNAMITE WHERE TUNNEL W.\S BEING
(Courtesy of the Engineering Record.)

DRI\"EN.

In April, 1894, Mr. Waldo H. Mar-

shall presented a paper at the meeting

of the Western Railway Club, in which

it was shown by actual experiment that

there was a material loss in braking

power due to the resistance encoun-

tered from the brake beam release

spring whenever the brakes were ap-

plied. That they interfere seriously

with the proper adjustment of the

brake gear, and make it very difficult

to renew brake shoes and adjust slack

properly is well known by all who have

this work to perform.

On the heavy passenger equipment

of to-day it is difficult to design and

install an efficient hand brake, and the

committee reporting to the late Air

Brake Convention on the subject of

hand brakes for freight and passenger

cars in mountain grade service showed

that hand brake power on both kinds of

Columbus Convention appointed a com-

mittee to investigate the merits of these

springs and report their findings at the

ne.xt annual convention. We believe

that this is a very important work and

that the committee will be able to bring

sufficient evidence to the attention of

air brake men as will be effective in

setting on foot a movement to do away
with brake beam release springs alto-

gether.

Like some other things which have

been used on railway equipment the

release spring has been continued in

service because it was customary to

have them more than for any real use

they were to the service. Now that

their value in the work of efficient train

braking is questioned seriously it is not

unlikely that the gradual elimination of

tliis ornamental appendage is to be ex-

pected.

an oil record. He said he had made up

his mind that he would rather pay a

dollar, or perhaps $1.50, out of his own
pocket, and get more oil, and not

watch it so closely. He said if we
didn't want to let him have the oil he

was willing to pay for it rather than to

have the extra trouble of watching the

oil so closely. I think that is prob-

ably the secret of why we are not do-

ing better on oil."

In this connection we have long been

aware that many locomotive engineers

purchase with their own money a sup-

ply of Dixon's graphite to obviate the

incessant attention necessary to keep

rubbing surfaces from cutting, and this

is the direct result of the fact that

frequently the amount of lubricant sup-

plied by the railroads is not enough to do

the work.
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Electrical Department

Elementary. Principles of Dynamos.

—

IV.

Ill ;ui armature witli a single coil, such

as was shown in Fig. 4 or Fig. 5, the

e.m.f. generated under a given set of cir-

cumstances is proportional to the total

numlK-r of turns, and the resistance of

the armature winding is also proportional

to the total number of turns. With an

armature witli four or more coils, such

as was shown in Fig. 7 or Fig. 9, how-

ever, the c.m.f. is proportional to half

(if the numlier of turns, and the resistance

of the armature winding is only one-

fourth of tliat of the total amount of

wire which it contains. This is because

the two halves of such an armature are

in parallel. In Fig. 7, for instance, if

the field poles are directly opposite the

coils B B. and the brushes touch the com-

mutator directly opposite, A A, so that

each brush touches two bars, and if a

north pole is at the left hand side and the

armature is revolving clockwise, then, in

the position shown in the figure, tliere

will be no e.m.f. generated in the coils

A A, and that generated in each of the

coils B B will tend to send a current

toward the bottom brush. If the circuit

between the brushes is closed, current

will then flow out of the bottom brush,

through the circuit, in at the top brush

and will then divide, half going through

each of tlic coils B B and back to the

bottom brush.

The e.m.f. generated by the machine at

this instant therefore will be that of a

single coil B. A little before or a little

after this position each of the four coils

will be generating and each brush will be

touching only one coinmutator bar. As
will be seen by the right hand rule of

thumb, forefinger and middle finger, the

e.m.f. generated in the two coils on each

side of a vertical line through the cen-

tre will tend to send a current toward

the bottom brush. Current coming in

at tlie top brush will hence divide be-

tween these two pairs of coils. The
e.m.f. produced by the machine therefore

will be one-half of the total generated

by the four coils, so that if each coil B
has 40 volts generated in it, and each

coil A has 10 volts, then the voltage be-

tween tlie brushes of the machine will be

50 volts.

Regarding the armature winding as a

part of the path of the total current, it

will be seen that the current passes

through only one-half the length of the

total winding; i.e., through one coil A
and one coil B in series and through two
such halves in parallel. From the formula

for the combined resistance of two cir-

cuits in parallel, it will be seen that the

combined resistance of the armature to

the total current is thus only one-fourth

that of the entire winding, or in this

FIG. 17. MULTIPLE WOUND ARM.\TURE.

case, since there are four coils, it is equal

to that of a single coil.

A ring armature sucli as that shown

in Fig. 7 may be used with a field frame

of any number of poles, provided a brush

to carry ofif the current generated be

located midway between each pair of

poles and alternate brushes connected to-

gether. A drum wound armature, how-

ever, must be wound for the particular

number of poles on the field frame with

which it is to be used. Where the field

FIG 18. SERIES WOUXD .ARM-ATURE.

frame has more than tw'o poles there are

tv.o distinct ways in which an armature

may be wound.

Referring to Fig. 16, a wire in passing

to the right from A to B will have ex-

actly the same cycle of e.m.f. generated

in it as one passing from B to A. If

each wire has an e.m.f. of 10 volts gen-

erated in it, and is capable of carrying

100 amperes without injury, then it is

evident that we may either connect the

two wires in parallel, in which case we
will have a machine generating 10 volts

and capable of delivering 200 amperes, or

we may connect them in series, when we
will have a machine generating 20 volts

and capable of delivering 100 amperes.

A better idea of just how the connec-

tions are made in each case may be had

from Figs. 17 and 18, which show a four-

pole generator having nine armature coils

with the coils connected in parallel in

Fig. 17 and in series in Fig. 18. Fig. 19

shows the winding in Fig. 17 as it would

appear if cut at one point and spread out

flat, and Fig. 20 shows a similar view of

the winding in Fig. 18.

It will be seen in Figs. 17 and 19 that

with the armature in the position shown
there are four sets of coils, in parallel,

feeding the brushes, each set consisting

of a coil "a a" and a coil "bb" in series.

It will also be seen that the e.m.f. be-

tween any two adjacent commutator bars

is that generated by a single coil "a a"

or "b b.'' There is also one coil, the

leads of which are marked "x," which is

not generating any e.m.f., since it lies

in a position exactly midway between

the poles, and is hence not cutting any

lines of force. The voltage generated by

such a winding is the sum of the voltages

of a coil "a a" and a coil "b b," and its

current carrying capacity is four times

that of a single coil. Such a winding is

called a lap, or a multiple winding. When
a winding of this sort is used there must

be as many brushes to collect the current

from the commutator as the machine has

poles. Direct current generators wound
for 125 or 250 volts, as well as very large

m.achines for all voltages, are ordinarily

made with multiple wound armatures.

From Figs. 18 and 20 it will be seen

that there are only two groups of coils

in parallel feeding the brushes, instead of

four, and that each group consists of

four coils, "a a," "b b," "c c" and "d d,

'

in series, instead of .only two. It will

be seen, moreover, that the e.m.f. between

adjacent commutator bars is that gen-

erated by two coils, "a a" and "bb," or

"c c" and "d d" in series, instead of only

one coil. As in Figs. 17 and 19 there is

one coil, the leads of which are marked

X, which is in such a position that no

e.m.f. is being generated in it. This idle

coil connects the coils "a a." "b b,'' "'c c."

"d d" with the commutator bar on which

the positive brush rests. The coils "a' a',"

"b' b'," "c' c'." "d' d' " are connected
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directly to tlie commutator. The voltage

generated by such a winding is the sum
of the voltages of the coils "a a," "bb,"

"c c" and "d d," or double that of the

winding shown in Figs, 17 and 19. The

current carrying capacity, however, is

only twice that of a single coil, instead

of four times, or only one-half that of

the armature are also rotated so as to

cut the lines of force produced by the

field magnets, and so an e.m.f. is gen-

erated in them in exactly the same way

and same direction as if the armature

were being driven as a generator by an

engine or some other prime mover in-

stead of rotating as a. motor due to the

\
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nearly equal to the voltage at the arma-

ture terminals. If a motor is driven as

a generator by some outside source of

power at the same speed at which it

nnrtnally runs as a motor, and with the

same strength of magnetic field, then the

voltage which it generates under tlicse

conditions is equal to its counter e.ni.f.

when running as a motor.

The speed at which an electric motor

runs depends upon its counter e.m.f. To
drive the armature, either running, idle

or coupled to any load, requires a cer-

tain torque. With a given magnetic

field strength, this torque requires the

passage of a certain current through the

armature. To force this current against

the resistance of the armature requires a

certain voltage. When the motor is con-

nected to any circuit, then the armature

will run at such a speed that a counter

e.m.f. will be generated equal in value

to the difference between the voltage at

its terminals and the voltage required to

force the current against the resistance

of the armature windings.

If a motor is running a given speed,

and the field magnets are weakened, then

the counter e.m.f. of the motor will be

weakened. The diflference between V and

v will hence be increased, and since R

remains the same, C, which equals - —

i

R
will increase. The current, moreover,

will increase by a much greater percent-

age than the field strength is decreased,

so that the torque will be increased.

(Torque is proportional to the product

of field strength and armature current.)

Increasing the torque beyond that re-

quired for maintaining the former speed

will cause the armature to speed up, and

it will continue to speed up until the

faster speed makes up for the weaker

field and raises the counter e.m.f. to its

proper value, and the greater current

raises the torque to its proper value and

with the new field strength, new current

value and new speed, a balance is again

reached where the counter e.m.f. is just

equal to the difference between the volt-

age of the circuit and the voltage re-

quired to force the new current against

the resistance of the armature windings.

If the field magnets are strengthened,

then the effect is just the opposite. The
counter e.m.f. is increased, the difference

between V and v is decreased, and hence

the current is decreased and also the

torque. The speed hence falls off until,

in spite of the stronger field the counter

e.m.f. is reduced on account of the

low-er speed, and a new balance is

reached.

The same general effects can also be

produced by changing the voltage V at

the armature terminals instead of chang-

ing V. If this voltage is increased, the

speed will be increased, and if it is de-

creased the speed will be decreased.

Since the counter e.m.f. of a motor

i.s nearly equal to the voltage of the

circuit from which the motor is operated,

the voltage required to force the current

through the armature, or the drop, as it

is usually called, must be very small. If

the full voltage of the circuit were ap-

plied to the armature when it was stand-

ing still (and there was hence no coun-

ter e.m.f.), a very large current would

flow through the windings and probably

damage them. Motors must be started,

therefore, by applying a voltage much

lower than normal at first and gradually

raising it as the motor speeds up, until

normal voltage is applied to the motor.

A convenient way to obtain reduced volt-

ages for starting motors is by connecting

an external resistance of such a value in

series with the motor at the start that

the full voltage of the circuit will just

_^
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of the end sills for the purpose of carry-

ing the draw gear. Two heavy steel cast-

ings are riveted to the centre sills at each

end. These rest upon the top of the sills

and are carried down and secured to the

webs of the I-beams. The castings are

solid and heavy and stand up out of the

way on each side of the doors. In the

by the closing of the doors, so tliat the

closing of the last open door completes

the circuit and the signal lamp burns and

thus indicates that all the doors by which

passengers may enter and leave the train

are shut.

The control equipment is the latest type

made by the General Electric Company,

L
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;i iiiiivorsal juiiit, ancl this connects di-

rect to the blow-off cock and the en-

gine is blown from tliis pipe into tlie

sewer ami tliere is no steam or wale r

in the house. I might acid that the

sewer has a sump, into wliicli the pipe

enters before entering the sewer. This

makes a very nice arrangement and

there ought to be more heat of some

kind overhead to al)Sorb fog. \Vc have

a homemade stack built 6 ft. -lontr x

10 ins. Inii^i .Old about i6 ft. high on

every othei pit in the roadhousc. That

around the locomotive when the steam

was turned on right up through the

smoke jack. He was using an open-

ended !/.;-in. pipe. I explained to him

that he could use a nozzle which would

carries away the steam and fog to a give him the same draft, and at the

certain extent, but still it is not enough, same time be a saving on the steam

and we found it cooled the house down consumption. I recently received a

SIDE ELE\'.\TI()X Ol" .MOTOR COACH FOR THE IIL'DSOX COMI'.\XIES.

keeps the steam out of the roundhouse,

and also does away witli all noise and

protects the men at all times while

working around the locomotive."

Mr. Hall said, "I will say that we ex-

perienced in our roundhouse as re-

gards heating this last winter, and

found the second-hand stationary boiler

the best. We would blow the exhaust

steam from the engine into this boiler

and use the steam from this boiler for

the heating apparatus. The water in

this boiler was used for washing out

locomotives—it furnished hot water

for washing out purposes. We live in

a very cold part of the country and

we manage to keep our roundhouse

very warm."

Mr. Bryan said, "There is one thing 1

don't understand and that is, the method

of getting rid of the hot water in blowing

out the engine. W^e don't waste the

water at our plant. We blow the hot

water and steam right into tanks and

use It for washing the boilers out, and

it returns to us at about thirty per

cent reduction in heat, and of course

the waste of water and steam is saved.

We are troubled more or less with fog

rising over us. An engine comes in

covered with snow, and when it begins

to melt, there is more or less fog, but

this is partly dried out by overhead

pipes."

Mr, Beland :
—

"I may say that the mat-

ter of fog is quite a question. I do

not think it is a very good idea in

heating a roundhouse with steam to

have the pipes in the pit, for the reason

that when you have a driving spring

to put in. and a driving box as well,

which might drop down on the pipes

and so destroy the heating to a great

extent. The pipes ought to be put on

the side of the wall covered with some
kind of a covering, and I also think

to quilr an extent. With engines com-

ing in and going out, especially since

our en.gines have grown in size and

our house has not, we find it very hard

to keep the house warm at times."

Mr. Swan, continuing the discussion,

said, "I visited a roundhouse some tiirie

jgo and the foreman called my atten-

tion to a steam jet which he had placed

in the jack. This he used in the place

of a blower, which he would have used

letter from him in which he said that

he had made the nozzle as I suggested,

and that it worked very satisfactorily.

This is one of the best devices that

I have seen for raising steam on a lo-

comotive, as it does its work fully as

well as the blower does, and at the same

time is a good thing to keep fog and

unnecessary moisture out of the round-

house. It can be used at any time,

whether the locomotive is at the pit

HLDSON COMI'AXIES' TUXXELS BELOW THE PEXXSVLVAXIA RAILROAD
TERMIXAL AT 34TH STREET, NEW YORK.

in the old way. The blower pipe is

hung in the stack with a 'U' as we

sometimes do. The jet was in the cen-

ter of the smoke jack and it had the

same effect on the fire as the blower

used in the stack, and at the same time

would take up all the smoke. In fact,

it took some of the fog which was

or not. By opening one of the jacks

and with the doors closed, the fog

would immediately come to this point

and is taken up through the jack. I

saw it working in very cold weather

and it did the work very satisfactorily."

Mr. Fay :
—

"I traveled over the west-

ern parts of the Union Pacific Railroad,
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on a portion of the Short Line, also

over a portion of the Southern Pacific.

At Sparks, Xev., we found a very nearly

ideal roundhouse. It is the Southern

Pacific terminal. There they had a

roundhouse witli a double pitch roof,

very high, on which there was a lantern

affording excellent light. This house

was equipped with a rolling steel shut-

ter door which worked very satisfac-

torily. The}' had an excellent heating

system, steam, and that was worked

well. I have often thought since of a

system whereby it would be possible

to do away with the smoke jack in a

roundhouse, and at the same time make
it possible to put a traveling electric

crane in your roundliouse to handle the

heavy work. My idea of the proper

ventilation of a roundhouse would be

the installation of an e.xhaust fan with

intake pipes on the order of a standard

water crane. This would be made of

galvanized iron, and have a sliding ad-

justment parallel to the engine, so that

if it became necessary to pinch the en-

could put a forty ton jack anywhere

in the place and there would not be the

slightest movement of the floor. The
house is 120 ft. long and there is lots

01 room both in front and behind the

engines. Tlieir arrangement for light-

ing and ventilating was the most per-

fect I have ever seen.

"At another point on the Southern

Pacific, they have the finest drop jack,

or, more properly termed, drop table

I believe in the country. It is the only

snfe drop table I have ever seen. We
are just about to install one at Wyom-
ing on the Union Pacific, and if it is

possible to get a copy of these draw-

ings, I will endeavor to have them

here at the next convention for you to

look at. I have never seen anything

exactly like it and know you will all

be pleased with the arrangement. This

drop table is sufficiently large to ac-

commodate an engine truck. It is in

the center section of the floor. It goes

down to its maximum depth, can be

moved over, then it rises up to the

L. & N.-W. Ry. New Tank Engine.

No. 528 is one of the scries of new
tank engines recently introduced on the

London and North-Western Railway

from the designs of Mr. G. Whale,

the chief mechanical engineer. The
engines are of the following dimen-

sions : Cylinders, 19 ins. in diameter, with

a stroke of 26 ins. ; diameter of radial

truck and trailing wheels, 3 ft. 9 ins., and

of coupled wheels 6 ft. 3 ins. ; center of

radial truck to driving wheels, 12, ft.

;

coupled wheels, 10 ft. ; centers of trail-

ing driving and trailing radial wheels, 7

ft. 6 ins.; total 32 ft. 7J4 ins.; boiler

heating surface; firebox, 161.3 sq. ft.;

tubes, 1848.4 sq. ft.; total, 2,009.7 sq. ft.;

grate area, 22.4 sq. ft.; working press-

ure. 175 lbs. per sq. in.; total weight of

engine in working order, 74 tons 15 cwt.

NEW T.XXK ENGINE ON THE L. & N.-W. RY.

gine, you would simply pull down tlie

slide. The only difficult thing would

be to get the hostlers raise the crane

before they moved the engine. No
particular damage would be done if

they did not. This sliding piece would

fall to the ground, and as it would be

made of galvanized iron, it would not

be an easy matter to repair it if dam-

aged. When this galvanized iron drop

was raised to move the engine, it would

automatically close that opening

through the medium of the cylindrical

bearing there. In this connection, by

putting another intake pipe midway
between the two in the main exhaust

pipe, it would be possible to suck all

the steam out of your roundhouse, pro-

viding you had a fan of sufficient capac-

ity. To my mind, it looks like a feas-

ible proposition. I have never seen it

in operation, but cannot see why it

would not work to advantage. This

roundhouse was the finest I have ever

been in. The floor was block paved,

the concrete was absolutely solid. You

level of the floor where the truck is

removed. It again sinks and comes
back to its former position, when it

rises, and as it reaches its maximum
height, it locks automatically. It is a

very fine arrangement. I think those

men who have the designing of a round-

house should pay a little bit more at-

tention to facilities for handling heavy

parts. I believe a roundhouse should

be so constructed as to permit of the

installation of an electric crane for

handling lieavy material."

Stop, Look, Listen.

Circulars and other advertising mat-

ter have been reaching this office very

frequently of late puffing oil and coal

lands as good investments for railroad

men. We advise our readers to keep

away from investing in such alleged

properties. Those having money to in-

vest can obtain sound advice from

financial railroad officers of their ac-

quaintance.

Past and Future.

In his address at the opening of the

fortieth annual convention of the Amer-
ican Railway Master Mechanics' Asso-

ciation, Mr. J. F. Deems, president of

the association thus spoke of the

pioneers of the association and of the

art and science of transportation. He
said: "No war-bronzed veterans ever

had deeper inspiration or greater cause

for self-forgetful devotion than had the

pioneers who bore the brunt of the

early days of the development which

this association has so splendidly ad-

vanced. All the honors accorded to mili-

tary achievement in the past, but illy

compare with those which the future

will gladly erect to the memory of the

men who gave us that grander, that

more useful development—transporta-

tion—without which to-day the world

would be largely a waste. Our pre-

decessors met in a small way and singly

the problems which we and those who
follow us must meet collectively and in

a larger sense, and to solve which it

will be necessary to form great com-
binations that must be harmonious, co-

hesive and permanent.

"We are fortunate in that our fathers

built so well, let us hope that those who
follow can truly say the same of us;

let us devote ourselves seriously to the

problems of to-day; the chief among
which is to try to do as well the things

that come to our hand as our predeces-

sors did with the smaller things that

came to their hands.

"Our own future, and the hope of

that larger future which lies beyond,

depends on our eJTorts and our success

in providing those who are to help us

to-day. and upon whom at no distant

day must fall our duties, our oppor-

tunities, our honors and our failures."

"If you spread your feelings all over

the country, somebody is sure to step

on them."

—

C. M. Alexander.
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Items of Personal Interest

Mr. G. W. Wildin, until recently

assistant superintendent of motive power

of the Lehigh Valley, has been appointed

mechanical superintendent of the New
York, New Haven & Hartford, with head-

quarters at New Haven, Conn. Mr.

Wildin is an excellent example of the

younger school of railroad niochanicil

CIJIKCK W. WIl.lU.X.

department men who with a technical

education as a foundation have the added

equipment of a wide and thorough prac-

tical experience in railroad work. At

the age of 22 he completed his technical

course and entered railway service in

1892. As draughtsman, machinist and

locomotive fireman he had several years'

experience on the Santa Fe Railroad. At

one period he ran a locomotive on the

Mexican Central Railway and acted as

assistant in the chief engineer's office of

the same road. Later on he had charge

of the machine shops of the Aer Motor

Company, of Chicago, and left there to

become locomotive engineer on the Chi-

cago & Alton. Shortly afterwards he was

advanced to the position of mechanical

engineer of the Plant System. Coming

East he accepted the position of mechan-

ical engineer of the Central Railroad of

New Jersey. In March, 1904, he was ap-

pointed assistant mechanical superin-

tendent of the Erie Railroad, and in

April of the same year was appointed

mechanical superintendent of the Erie.

In January, 1907, he accepted the position

of assistant superintencjent of motive

power of the Lehigh Valley Railroad,

which he leaves now to take full charge of

tl.e mechanical department of the New
Haven. He enters his new position with

the warmest and best wishes of all who

know him; he has the rare faculty of

being at once head of his department

and a friend of those who work under

him. Mr. Wildin's career is an illustra-

tion of the possibilities that are within

icach of the active, earnest railroad man.

lie is prominently identified with various

i-.tilway and mechanical associations, and

was elected second vice-president of the

Master Mechanics' Association at Atlantic

City last June.

Mr. Edward F. Leonard, master

mechanic of the Maricopa, Phoenix &
Salt River Valley Railway, has had his

jurisdiction extended to include the

I'hoenix & Eastern, with ofiice at

riioenix, Ariz.

Mr. W. O. Thompson, division super-

ii.lendent of motive power of the New
\'ork Central at Oswego, for the Rome,

Watertown & Ogdensburg, has been ap-

liointcd master car builder for the western

division, on the same road, at Buffalo,

\'. Y., vice Mr. James Macbeth, deceased.

Mr. J. M. Turner, general manager on

the Georgia & Florida Railway, has been

.ippointed purchasing agent of the same

road, in addition to being the general

manager of that line.

Mr. Leonard Ruble has been appointed

master mechanic on the Colorado &
Northwestern Railroad, with office at

Boulder, Col.

Mr. H. W. Ridgway, master mechanic

en the Colorado & Southern, at Trinidad.

Col., has been appointed master mechanic

at Denver, Col., on the same road, vice

Mr. D. Patterson, resigned.

Mr. William P. Steele has been ap-

pointed assistant to the vice-president in

the Engineering Department of the

A.merican Locomotive Companj'. Begin-

ning in youth as an engineer on the Bos-

ton & Maine, he won his promotion on

that road to the position of traveling en-

gineer and inspector of locomotives. From
the Boston & Maine he went to Chicago

as general traveling railway agent for

the Galena Signal Oil Company, of

Franklin, Pa., where he traveled over a

large territory in the southwest. Mr.

Steele has a commanding figure and a

frank, genial and yet forceful manner,

typical of his self-reliant New England

ancestry. The American Locomotive

Company have found a good man, and

one who is likely to mount still higher

on the engineering ladder.

Mr. A. D. MacTier has been appointed

assistant to the vice-president on the

Lanadian i'.-Kilic Railway (_ompany, with

office at Montreal, Que.

In the autobiographical sketch for our

new book, "'Ilie Development of the Lo-

comotive," written by Matthias N. Forney

a few months ago, he says of himself:

"Perhaps some men and old women who

see these notes will be curious to know

why no woman was ever asked to share

my joys and sorrows. It would not be

difficult to give an answer, which would

be something like this: 'During the im-

pressionable period of my life I could not

aflford to assume such partnership. When
things went better with me my time was

too much occupied to give the matter my
attention, and later on, reason of age,

attractive women would not smile on me.'

It would do no good to admit now that

it was a mistake to live alone, but it is

also true celibacy has its compensations."

The compensations appear to have been

light weight, for we might have been

knocked down by a sledge hammer on

reading a few days ago among wedding

notices: "Mr. Matthias Xace Forney and

Mrs. Annie Virginia Spear were married

on June 25th. 1907. at the residence of

M. X. FORNEY.

the bride's sister, Mrs. H. .\. Elliott, of

Baltimore, Md.'

We do not grudge our old friend his

prospective increase of happiness, but we
cannot refrain from thinking that he

might have given some hint of the com-

ing change. It was noticed that he was

unusually lively at the Atlantic City Con-

ventions in June, but no one imagined

that he was enjoying a little matrimonial

sunshine in advance.
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Mr. Thomas Britt has been appointed

acting general fuel agent on the Canadian
Pacific Railway, with office at Montreal,

Que., vice Mr. A. D. MacTicr, pro-

ni'oted.

Mr. J. F. Peters has been appointed

principal chief engineer on the Missouri

Pacific at St. Louis, Mo.
Mr. W. H. Chambers, assistant master

mechanic of the Denver & Rio Grande at

Helper, Utah, has been appointed to the

new office of master mechanic at Grand
Junction, Col., of the Denver & Rio

Grande, the Rio Grande Western and tlu'

Colorado Midland.

Mr. W. E. Hebard has been ai)poinU'il

engineer of the Buflfalo division of the

Erie Railroad, with office at Buffalo,

N. Y., vice Mr. W. B. Taylor, resigned.

Mr. P. Carroll, division engineer of

the St. Louis, Iron Mountain & Southern

at De Soto, Mo., has been appointed

division engineer on the same road at

Little Rock. Ark,, vice Mr. J. F. Peters,

transferred.

Mr. J. M. Reid, chief engineer of the

National Railroad of Mexico, has been

appointed chief engineer of construction

of the National Lines of Mexico, with

office at Mexico, Mex.
Mr. J. L. Kelsey has been appointed

inspector of passenger service on the

Chicago Great Western Railway, at St.

Paul, Minn., vice Mr. N. P. Williams,

resigned.

Mr. James E. Sague, of New Ham-
burg, until recently connected with the

American Locomotive Company, has been

appointed one of the. New York Public

Service Commissioners. He was born in

Poughkeepsie, N. Y., in 1862, and was
educated at the public schools and gradu-

ated as a mechanical engineer from

company for six years, and ibcn was
made assistant vice-president, and finally

first vice-president in charge of engineer-
ing and manufacture. He resigned this

position on March ist of this year.
Mr. H. R. SalTord, assistant chief en-

gineer of the Illinois Central and of the

A BUNCH OF FIVE GOOD ONE.S .\T

ATLANTIC CITY.

N'azoo & Mississippi Valley and of the

Indianapolis Southern, has been appointed
to the new office of chief engineer of

maintenance of way of the three com-
panies, with office at Chicago, and the

office of assistant chief engineer has been
abolished.

Mr. W. S. Kenyon has been appointed
master mechanic of the fourth division

of the Denver & Rio Grande, with head-
quarters at Alamosa, Col., vice Mr. G. W.
Mudd, resigned.

with heailquarters at St. Thomas, Out.,

vice Air. John Bell, resigned.

Mr. Wm. Baird has been appointed

general car inspector of the lines west of
the Missouri River on the Cliicago, Bur-
Imgton & Quincv, with office at Lincoln,

Neb.

Mr. Joseph Hobson, formerly chief en-

gineer of the Grand Trunk Railway, has

been appointed consulting engineer on
the same road, with office at Montreal,

Que.

Mr. Howard has been appointed chief

I nginccr of the Grand Trunk Railway,

with office at Montreal, Que., vice Mr.
Inseph Hobson, promoted.

Mr. W. P. Feeley, assistant engineer
iiH the Peoria & Eastern Railway, has

resigned to go into other business.

Mr. H. G. Kelly, formerly chief en-

gineer of the Iowa Central and Minne-
apolis & St. Louis Railway, resigned to

bi'come chief engineer in charge of main-
tenance of way of the Grand Trunk Rail-

way, with headquarters at Montreal.

Mr. Wm. J. Wilgus, vice-president of
the New York Central Lines in charge
of construction, has resigned, but will

not finally sever his connection with the

service until October.

Dr. William Freeman Myrick Goss has

resigned as dean of the schools of en-

gineering and director of the engineer-

ing laboratory, Purdue University, Lafay-
ette, Ind., to Ijecome dean of the college

of engineering in the University of
Illinois, Champaign, 111.

Obituary.

James Macbeth, one of the best

known railroad men in New York
State, died last month in Buffalo, after

a short illness from acute nephritis. Mr.

PLAN OF MATHERAN RAILWAY ENGINE, SHOWING SOLID A.XLES WITH CR.\NK IMNS, AND HOLLOW SLEEVE BETWEEN
WHEELS. RODS REM.MN PARALLEL, WHEELS FOLLOW CURVES.

Stevens Institute of Technology in 1883.

He began railroad work on the Chicago,

Burlington & Quincy, and afterwards

went to the Erie. He spent two years

on the Jamaica Railroad in the West
Indies and later became connected with

the Schenectady Locomotive Works of

the American Locomotive Company. He
was chief mechanical engineer of this

Mr. Frank S. Flod, having resigned

as night round-house foreman of the

Lehigh Valley Railroad, at South Easton,

Pa., w-as presented with a handsome gold

watch by the engineers and firemen at

that point.

Mr. Arthur J. .Arnum has been ap-

pointed road foreman of engines on the

Buffalo division of the Wabash Railway,

Macbeth had just returned from the re-

cent convention of the Master Car
Builders' Association at Atlantic City,

when he was seized with the illness

that terminated fatally. He had held

the position of master car builder on
the New York Central in Buflfalo for

the past IS years. He learned the ma-
chinist's trade in Hamilton, Canada,
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and won his way uijward l)y a lifftiiiKj

of hard work. He was foreman ma-

chinist at Syracuse and locomotive en-

gineer for several years on the Central.

In 187s he became master mechanic of

the Geneva, Ithaca and Sayrc Railroad.

In 1878 he became Superintendent of

Construction of tlie Elmira, Cortland

and North.ern. He was also master

mechanic of the West Shore at East
' Buffalo. In \Hf)j he was apjjointed

master car builder for the Central,

which position he held till his death.

Mr. Macbeth, was prominently identi-

fied with public affairs. He was a mem-
ber of the city council, and had served

terms as Civil Service and Park Com-
missioner. He was President of the

Council Board in 1906. He was a native

of Aberdeen, Scotland, where he was
born in 1846, and emigrated to Canada

with his parents in 1855. He was an

active member of the Central Railway

Club and also a prominent Freeman.

through the cylinder cocks and pumped Boiler— Length of barrel, 7 ft. lOj/J

into the steam pipe, and so acts as Ins.; diameter, 3 ft. 2 ins. Heating

a retarding agent. The pressure is surface, 452 s(|. ft.; grate area of fire

Locomotives for Matheran Railway.

The Matheran Railway in India is

a small line of 2 ft. gauge constructed

.M.\IN LINK AND M.\THER.\N BRANCH COACHES.

WHEELS WITH HOLLOW SLEEVE CONTAINING SOLID AXLE WITH CENTRAL
HALL JOINTS FOR DRIVING; MATHERAN RAILWAY.

regulated by means of a valve in the box, 7 sq. ft.; working pressure, 175

cab under the control of the engineer, lbs. per sq. in.

who can supply water from the tanks

to the cylinders to cool them when Air Brake Chart.

necessary. This arrangement, we un- We have an air brake chart which is

derstand, did not work satisfactorily, complete in itself and is practically self-

explanatory. It forms a quick and con-

cise method of studying the air brake. It

is printed in ten colors on good paper,

and shows the equipment on engine, ten-

der and train for both pas.senger and

freight service. We have lately secured

the copyright of this valuable chart and

sell it for fifty cents a copy. The chart

is the pictorial method of instruction.

It is accurate and easy. Send your

orders at once.

up the hillside of a pleasure resort in

the near vicinity of the city of Bombay.

The railway has a total length of 12 miles,

and starts from Neral Station, on the

Great Indian Peninsula Railway, 132

feet above the sea level, and rises to

the Matheran terminus, 2,495 feet. The
maximum grade is i in 20, and to work
the trains over this line some small

tank engines have been supplied by

Messrs. Orenstein & Koppel, which

are of novel construction. They have

six coupled drivers 30 ins. in diameter,

which are not connected direct to the

axles in the usual way, but are mounted
on hollow cylinders or sleeves, through

which the driving a.xles pass, the mo-
tion being communicated through ball

joints at the centre. The larger of

our line illustrations shows the com-
plete arrangement of one of these en-

gines! while the other represents the

details of the driving gear and hollow

or sleeve a.xles.

These little engines, when delivered

in India, were fitted with the "counter-

pressure" retarding device. This brake

apparatus, known as the Riggenbach
system, is so designed that when the

engine is running down grade with the

valve gear reversed and the blast pipe

closed air is drawn into the cylinders

and has since been replaced by the

automatic vacuum brake.

The side tanks have a capacity of

450 imperial gallons for water, but this

Work for the M. M. Association.

The Executive Committee of the Ameri-

can Railway Master Mechanics' Associa-

ENGIXE ON THE .MATHERAN RAILWAY LEANING NERAL AT FOOT OF INCLINE.

i'-. not sufficient for the present system tion met at Buffalo on July 16 for the

of working, and is supplemented by a

small tender. The total weight of the

engine in working order is 39.000 lbs.

A few of the principal dimensions

are as follows: Cylinders—Diameter.

1 1 13-16 ins.; stroke, 13 13-16 ins.

purpose of arranging the subjects of in-

terest for the current year, and to select

members of the various companies, and to

transact other business. There were pres-

ent Messrs. W'm. Mcintosh. H. H.

Vaughan. I. H. Clark. Angus Sinclair,
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C. A. Seley, F. M. Whytc, John How-
ard and J. VV. Taylor, secretary.

A communication was submitted from

the Railway Supply Men's Association

requesting the Master Mechanics' Asso-

ciation to recommend that the Traveling

Engineers' Association, the General Fore-

men's Association, tlic Foreman Black-

smiths' Association and others of similar

character be requested to meet imme-

diately after the Car Builders and Master

Mechanics finish their conventions so that

the members and friends of the smaller

associations may enjoy the benefit of see-

ing the exhibits collected for the benefit

of the two larger associations.

The Executive Committee, after discuss-

ing the request at some length, decided to

do nothing about it at present.

The selecting of subjects and the com-

mittees received careful attention and crit-

ical consideration. The following is a

list of the committees for 1908 and the

names of those composing them.

Mechanical Stokers.

This committee was continued and the

members are now Wm. Garstang, chair-

man; J. F. Walsh, Geo. S. Hodgins and

L. R. Johnson.

Blanks for Reporting Work on Engines

Undergoing Repairs.

Committee—T. H. Curtis, chairman; C.

E. Chambers, E. W. Pratt, T. F. Barton

and Henry Bartlett.

The Apprentice System.

The selecting of a committee to manage
this subject was done with a constant

view of securing men who had experience
with the education of apprentices. Those

chosen were G. M. Basford, chairman

;

C. W. Cross, Pennsylvania Railroad ap-

pointee; W. D. Robb, B. P. Flory and

John Tonge.

Proper Width of Track on Curves.

This committge was continued so that

they might collect data about the widen-

ing of track on curves. Committee—F.

M. Whyte, chairman ; W. H. Lewis vjnd

F. C. Cleaves.

Superheating.

This committee is expected to report

progress. H. H. Vaughan, chairman ; Le
Grand Parish and R. H. Hawkins.

Washing and Refilling Boilers.

To report on best methods. Committee
—H. T. Bentley, chairman ; L. H. Turner,

M. E. Wells, S. K. Dickerson and H. E.

Passmore.

Handling Scrap.

Referred to Store Keepers' Association.

Castellated Nuts for Locomotive Ma-
chinery.

This form of nut growing with favor

in certain other lines the committee is re-

quested to have standard dimensions es-

tablished. Committee—R. B. Kendig,

chairman
; J. F. De Voy, John Player, G.

S. Edmonds and Jno. Mowery.

Design and Strength of Trunk Axles.

Individual paper by L. H. Fry.

Mallet Compounds.

Comimttee—J. E. Muhlfeld, T. Rumney,

C. J. Malin, II. Emerson and F. H. Clark.

Balanced Compounds.

Committee—E. D. Nelson, A. Lovell,

S. M. \'auclain, John Howard and S. C.

Graham.

Capacity and Efficiency of Safety

Valves.

Committee—E. B. Gilbert, H. D. Tay-

lor, J. H. Manning, James Milliken a.nd

G. W. Wildin.

Subjects.

Committee—C. A. Seley, L. R. Pome-

roy and D. F. Crawford.

All-Steel Postal Cars.

The Southern Pacific Company's
Sacramento shops have just turned out

an advanced type of all-steel postal

car. There is not a scrap of wood any-

where in the car, except the window
frames. In the new car, the main fea-

tures of the lower framing are two
massive 12-in. I-beams that weigh

iiYz lbs. per foot. It is mainly due to

these beams that the steel car can with-

stand considerably more shock than an

ordinary car with wooden sills can

stand. Monolith laid over two courses

of corrugated steel forms the floors.

Inside the car is lined with asbestos,

while the ceiling, like the outside and

the roof, is made of steel plates. In

every direction the car is strongly

braced, and in order to enable it to

stand heavy shocks the end frame has

a steel plate 20 ins. wide riveted across

the top framing. The whole car is so

completely bound together that even if

a most severe shock was heavy enough

to buckle the entire framing, the car

could not be telescoped. Electric lighting

and steam heating, automatically regu-

lated, add still further to the fireproof

qualities ojf the car. All the fittings,

racks and apparatus used in handling the

mails are of steel or brass.

Progress Reporter.

The Niles, Bement, Pond Company,

of III Broadway, New York, have just

issued No. 16 of their "Progress Re-

porter," a high class catalogue pub-

lished at intervals as interesting new
matter accumulates. The new machines

and devices which are constantly being

brought out by this enterprising com-
pany render a publication of their most
notable work at once instructive and

interesting.

Among the machines illustrated and

described in the issue before us, men-
tion might be niade of an open turret

lathe which has several excellent new

Copy 69-( fREE

Here is a complete
and interesting story

of graphite and its de-
velopment as a lubri-

cant. You can not get
in any other book of

equal size so much in-

formation of REAL
value. The experience
of practical men and
the experiments of
scientific authorities

are both given in this

TENTH EDITION of

draphite a a Lubrkiiflt'

making it valuable to

men of practice and
students of theory.

Lubrication in al-

most everykind of ma-
chinery is treated of.

"Kinks" and "short-

cut" methods discov-

ered and used by
resourceful engineers
are included.

You should get this

book now. W^rite for

FREE copy 69-C.

JOSEPH DIXON

CRUCIBLE CO.

Jersey City^ N. J,

L
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GOLD
Car

Heating
and

Lighting

Co.

ManuUctureri of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the World

of Car Heating Apparatus

Catalogues and Circular*

cheerfully furnished

Main Office, Whitehall Building

17 BATTERY PLACE

NEW YORK

features. Sixteen speed variations leave

nothing to be desired in that particular.

The gears are very substantial and run

.onstantly in oil. A complete set of

turret tools adapted to meet every re-

quirement are furnished with the ma-

chine. An hydraulic rail-bender, which

may also be used as a riveter, is a fine

example of strength and utility, while

the double rotary planing machine il-

lustrates the portability of the most

ponderous machines. The Pratt and

Whitney grinding machines, of which

the company are the makers, are the

first ex.imples of high class machines

which dispense with high skilled labor.

Anyone can run these machines, in fact

Flexible Connections.

In this issue we show in our half-

tone illustration the flexible pipe con-

nections for air, steam heat and water

supply, as applied bctwcn engine and

tender, manufactured by the L. J. Bor-

do Company, of Philadelp|iia. It is

made of standard iron pipe, and so ar-

ranged' and constructed that it is per-

fectly flexible and will adjust itself to

any oscillation of either engine and

tender.

This device has been in use on some
of the leading roads for a number of

years and has given complete satisfac-

tion. Any master mechanic or engine

house foreman will appreciate having

BORDO FLEXIBLE

they run themselves. The Xiles Gan-

try cranes have also arrived at a high

degree of perfection. Those interested

should send for a copy of No. 16.

J

Steel Passenger Cars for the Pennsy.

The PeniisyK ania Railroad Company
took the lead in the introduction of

steel coal, mineral and freight cars,

thousands of which are in use. The
indications now are that the same com-
pany will lead other railroads in the

use of steel passenger train cars.

When the Pennsylvania Railroad

people take tlie lead they soon have

numerous followers.

The engineers at Altoona, Pa., have

been very busy for months working on

drawings of all sorts of passenger

equipment and now orders have been

given out for about 200 steel passenger

cars.

PIPE CONNECTIONS.

a device of this kind, which does away
with the annoymg delay soinetimes oc-

casioned by the renewing a hose that

has given away just about the time an

engine is made ready for a trip, and

engineers on the road are not likely to

face the chances of an engine failure

at quite so close range as they may
without the Bordo connection.

The annual convention of the Travel-

ing Engineers' Association will be held

this year in the Auditorium Hotel, Chi-

cago, 111., from the 3rd of September to

the 6th, inclusive. Many interesting

papers will be presented, and a large

attendance is expected.

If you have not seen our air brake

chart it will surprise you. Printed in

ten colors. Price fiftv cents.
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Improved Band Scroll Saw.

Our illustration shows a band scroll

saw of improved type and the manu-

facturers make a series of comprehen-

sive claims for it. It has a square, up-

right column, thus enabling the ma-

chine to be run at a high speed with-

out vibration. The top wheel is hung

solely on a knife edge. The lower

wheel has a web instead of spokes, this

is advantageous in causing less dust to

be fanned about in the shop, and thi>

solid wheel being heavier than the

upper wheel, controls the movements

of the upper wheel. The machine has a

tilting iron table, witli improved clanip-

For further information regarding the

tool, write the manufacturers. J. .A. Fay

& Egan Co.. Cincinnati, O.

"Twentiotli Century Locomotives" con-

tain-, more genuine, useful information

about the construction and management

of locomotives than any book in the

market. It is the kind of book that

students of locomotive engineering like

to keep within easy reach for reading or

study. The chapter on Valve Motion

itself is worth the price of three dollar>

charged for the book. It is for sale by

the Book Department of R.mlw.w and

LuLOMOTivE Engineering.

IMPROVED B.\ND SCROLL S.\W.

The Bliss Electric

Car Lighting Com-

pany have a very

extensive plant situ-

ated at Milwaukee,

Wis., and they re-

port a steady in-

crease in business

They call attention

to the fact that the

management of one

of our great rail-

way systems n o t

long ago issued or-

ders to prepare to

install electric light

on its passenger

equipment in the

next five years, and

another great sys-

tem of railways is

constantly adding to

its already large
number of electri-

cally lighted cars,

and several trans-

continental lines are

electrically lighting

their new passenger

cars. From these

instances they con-

sider the outlook

for their business

to be bright, to say

the least of it.

ing device for clamping it at the de-

sired angle.

Furthermore, this band scroll saw

takes 18 ins. under the patent friction-

less guide. The guide post is square

and fitted for counterweight. The bear-

ings of the wheel shafts are extremely

long. Tilting and raising devices for the

upper wheel are in easy reach of the

operator- from the front, and can be

used without stopping the machine.

The wheels are 36 ins. in diameter and

perfectly balanced.

Corner bo.xes are provided for guide

post and these compensate for all wear.

The machine is capable of being run at

a speed of 650 revolutions per minute.

JUST PUBLISHED

The Walschaert
Looomotiv* Valve Gear

By W. W. WOOD.

Nearly SOO ptges. Fully llluitrmted.

Engine Failures.

In presenting an individual paper on

locomotive records Mr. W. E. Dunham,

master mechanic on the Chicago &

North-Western, spoke of the lack of

uniformity among railroads in the mat-

ter of recording engine failures. He

said among other things; "It is natural

during a rush period, whether of long

or short duration, that engine failures

increase in number and often also in

proportion to the total miles run in a

given period of time. These results

may be due to the operating methods

and conditions than to any lack of at-

tention on the part of the roundhouse

forces. Under these circumstances the

PRICE $1.50
The only book

tsBDed that ! de-

voted excloilTCly
to theW«l«ch«ert
Valre Gear, and
It Sill • demand
which, during
the laat few
luuDtbs, has be-

come Tery Im-
portant. If yoo
ffoald thorongbly
anderfltand th«
Wal c h a e r t

Valve Gear yon
should Bosseas a
copy of thla

book, aa the
author takes the
plainest form of
a steam enjflna
— a stationary

engine In the

rough, that will only turn Its crank In one

direction—and from It bullda up—with tha

reader's help—a modern locomotive equipped

with the Walschaert Valve Gear, complete.

The points discussed are clearly lllua-

trated; two large folding plates that show

the poeltlon of the valves of both Inelde or

outside admission type, as well aa the Unka

and other parts of tb gear when the crank

ll at nine different points In Its revolution,

are especially valuable In making the move-

ment clear. These employ sliding cardboard

models which are contained In a pocket In

the cover.
,

Tha book is divided into four general

divisions, aa follows: I. Analysis of the

gear. 11. Designing and erecting the gear,

ill. Advantages of this gear. IV. Qoea-

tlone anil answers relating to the Walschaert

Valve Gear, which will be especially valu-

able to Bremen and engineers preparing for

an examination for promotion.

Jutt Issued—190T Revised and Enlarged
Edition.

UP-TO-DATB

AIR BRAKE CATECHISM
By ROBERT H. BLACKALL.

PRICE $2.00

The Standard Book on the Air Brake.

Contains over 2,000 Questions and

Answers giving a detailed descrip-

tion of alt the Old Standard and
Improved Equipment.

Owing to the

many change*
and improve-
ments made in

t h e Weatlng-
hoase Air Brake
It baa been
fonnd neceaaary

to iasue the new,
revised 1907 e<U-

tlon of the Air
Brake Cate-

cblsm, which
contains all the
latest tnfonna-

t 1 o n neceaaary
for a railroad

man to paaa hla

examination on the new as well aa the

older style of brake.

Tha new revised 1907 edition ia right np

to data and oovera fully and in detaU tta

Sohedula E. T. Locomotive Brake Equip-

ment, H-6 Brake Valve, SF Brake Valv.

(Independent), SF Governor Distributing

ValveT B-4 Feed Valve, B-3 Eeduoing Valve.

Safety Valve, K Triple Valve CQuiok-8«r-

vica) Compound Furnp.

la? send for a special circular of thaaa

ISoks aa weU aa our Other Eailroad Booka.

Jt^-Copiea of these booka sent prepaid 01

receipt of price.

lAAiitr U/jntnd Write for our special terms.

Agents WdnieQ You can make equal to a

month's pay Belling our books on the alda.

The Norman W. Henley Publishing Co.

132 Nassau St., New York, U. S. A.
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5c

RUBEROID

ROOFING

FOR

CARS SHOPS
CABS ROUND HOUSES
Contains no tar. Will not melt,

rot, crack or corrode.

Not affected by extremes of

temperature. Highly fire resist-

ing.

Spark-Proof Cinder-Proof

Gas-Proof Weather-Proof

Write for samples and prices.

THE STANDARD PAINT CO
100 William St., New York.

Boston, Chicago. St. Louis, Kansas City,
Philadelphia. Atlanta.

division as a vvluik- slK)iild stanil the

results, instead of tin- motive power dc-

I)artnicnt only bciuK charged with a

failure.

There exists at the present time on

.American railways no uniform method

iif recording engine failures. This is

(hic to several causes, chief among

which is the fact that what would

he considered as an engine failure

(in one road would not be on an

other. A complete tile of what consti

lutes engine failures would contain a

many definitions, almost, as there arc

r.iilroads. Any set of rules for mak-

ing engine failure records should b'

lenient, in a measure, to both lli'

mechanical and transportation branches

of the operating department. Reason-

able leeway should be given on Ijoih

sides. Experience is the best guide as

to how much this leeway should be, and

experience also is the best guide as to

what an engine should be charged

with."

BaU's Official R.R.

Standard Watches
ie AHO IB SIZE

Ruby17 and 21
Jewels,
Sapphire Pallels

Ball's Improved
Salety
Double Roller

Art wlthoot
qvestlon t h •

finest wttche*
tbit Am«rlc«n
talent and
•klUed labor

can prodnce,

and they ara
glTlng a a e h

anlreraal aatU-
factlon that we
hare no hesi-

tancy In claim-

ing that they
are the beat

and aafest

railroad watch
on the market.
Testa seTCre

and nomerooB
h a T e proTen
this fact to the

most critical

users In aU sections of the country, to which

thousands of good Eallroad and Brotherhood

men are ready to certify.

We hare an authorized agent In nearly erery

railroad center. Call on him for Information

and facts. Write as for descrlptlre matter

The Webl) (. B^ll Wntcli (o.
Watch Manulacturers

Ball Building, ClevcUnd, Ohio, U.S.A.

Patents.
QEO. P. WHITTLESEY

McQILL BUILDING WASHINGTON, D. C.

Terms Reasonable Pamphlet Sent

Intellectual Blindness.

Cicero, the Roman orator, exclaimed in

a fine burst of self-reproach • jl/c Cm-nod.'

qui hacc ante non vidcrim. BHnd that

tli;it 1 am!—not to have seen all this

before. The only excuse for intcllec-

lual blindness is that it is unconscious

(if its own defects. The world of in-

fdrmation that is lying outside of our

limited knowledge is vast and literally

beyond complete possession by any

human mind. \ knowledge of our

calling, whatever it may be, is indis-

pensable, and an approach to anything

like a perfect knowledge is impossible

without the aid of books. This is par-

ticularly true of the constantly widen-

ing domain of the mechanical appliances

used on railways.

Among the aids which we can recom-

mend to our readers are the following

books:

"Machine Shop .Arithmetic," Colvin

and Cheney. This is a book that no

person engaged in mechanical occupa-

tions can afford to do without. Enables

any workman to figure out all the shop

and machine problems which are so

puzzling for want of a little knowledge.

We sell it for 50 cents.

"Firing Locomotives," Sinclair.

Treats in an easy way the principles of

combustion. While treating on the

chemistry of heat and combustion, it is

easily understood by every intelligent

fireman. The price is 50 cents.

"Skeevers" Object Lessons." Hill. A
collection of the famous object lesson

stories which appeared in this paper

several years ago. They are interest-

ing, laughable, and, best of all, they are

of practical value to-day. $1.

"Standard Train Rules." This is the

code of train rules prepared by the

The luck of high wages is

spelled with a capital P—it's

F-1-u-c-k—the ability to find a

practical, easy, and systematic

way to secure a better position

and increased earnings and the

plm-k to follow out that way
persistently.

In this wav John L. Walters.

a fireman living at K22 Atche-

son St., Columbus, Ohio, fol-

lowed the L C. S. plan of

securing a better position, and
is now a locomotive engineer

and has increased his earnings

from $H.5 to $13."> per month.
In this way Harvey Brake-

man, a carpenter, of New Ken-
sington, Pa., became an archi-

tect and increased his income
from $2.2.5 a day to Jo.OOOa year.

In the same way YOU can
increase your earnings, secure

a better position and success

in the easiest, most practical,

quickest, and cheapest way in

the world. All we ask is for you
to write us and allow our ex-

perts to tell how we can adapt
our system, which in 15 years

has bettered the positions and
earnings of hundreds of thou-

sands of men, to your own
personal needs, no matter how
scant your time, money, or edu-

cation may be. To secure this

valuable advice free, it is only

necessary to send us the coupon
below. Isn't a liigher
position -wortli a post-
age stamp to yon?

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 803. Scranton, Pa.

Please eiplaio. »ith..ut further otiigatioo on my
part, how 1 can quality lor a larger salary and ad.

vancement to the position before which 1 bSTe
marlted X.

General Foreman
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Tate Flexible

Staybolt

Holds firebox sheets secure-

ly together, and accommo-

dates itself to the unequal

expansion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURG, PA., U. S. A.

Suite 308, Frick BIdg.

B.IE. D. STAFFORD, • • Geaeral Manager
Write ua for Reference Book

American Railway Association for the

operating of all trains on single or

double track. Used by nearly all rail-

roads. Study of this boolc would pre-

vent many collisions. Price 50 cents.

"Mechanical Engineers' Pocketbook,"

Kent. This book contains 1,100 pages,

6x3)4 ins., of closely printed minion

type, containing mechanical engineer-

ing matter. It ought to be in the book-

case of every engineer who takes an in-

terest in engineering questions. We
use it constantly as a reference for

questions sent to us to be answered.

Full of tables and illustrations. Morocco

leather, $5.00.

"Locomotive, Simple, Compound and

Electric," Regan. An excellent book

for people interested in any kind of

locomotive. It will be found particu-

larly useful to men handling or repair-

ing compound locomotives. It is the

real locomotive up to date. $2.50.

"Simple Lessons in Drawing for the

Shop," by O. H. Reynolds. This book

was prepared for people trying to ac-

quire the art of mechanical drawing

without a teacher. The bopk takes the

place of a teacher, and has helped many
young men to move from the shop to

the drawing office. So cents.

"Locomotive Running Repairs," by

L. C. Hitchcock. This book contains

directions given to machinists by the

foreman of a railroad repair shop. It tells

how to set valves, set up shoes and

wedges, fit guides, care for piston pack-

ing, and, in fact, perform all kinds of

work that need a thoughtful head and

skilful hands. 50 cents.

"Care and Management of Locomo-
tive Boilers," Raps. This is a book

that ought to be in the hands of every

person who is in any way interested in

keeping boilers in safe working order.

Written by a foreman boilermaker.

Also contains several chapters on oil-

burning locomotives. 50 cents.

"Locomotive Link Motion," Halsey.

Any person who gives a little study to

this book ceases to find link motion a

puzzle. E.xplains about valves and valve

motion in plain language. Price $1.00.

Railway and Locomotive Engineering

is a practical journal of railway motive

power and rolling stock, and it is so

not only in name but in reality. By
reading it you get a knowledge of what

others think and do. $2.00 per year;

bound volumes; $3.00.

The Bettendorf Truck.

The Bettendorf Axle Company, Dav-

enport, Iowa, have issued a finely illus-

trated catalogue of 64 pages, showing

in detail their marked improvements in

the manufacture of trucks, bolsters,

underframes and railway specialties

generally. Probably their most marked

specialty is that known as the Betten-

A
practical

demonstration

of the

advantages

of the

BLISS
SYSTEM
of

ELECTRIC
CAR
LIGHTING
will be

given at

ATLANTIC
CITY
During Convention Week (June

I2th to 19th) we shall be glad to

have all interested in the subject
of electric car lighting visit our
exhibit on the Steel Pier—Spaces
1,201 to 1,207, inclusive. We shall

have there complete Bliss car

lighting equipments operating un-
der actual service conditions.
Each separate part of our equip-

ments will also be exhibited in de-

tail, affording railroad men an op-
portunity to acquaint themselves
with the construction and opera-
tion of the best system of axle
lighting yet devised.

The following representatives of

our Company will be on hand to

welcome visitors and to explain to

them the operation of the Bliss

System:
W. L. BLISS,

JOHN L. BLISS,
COL. JNO. T. DICKINSON,

WM. L. LALOR,
ROBERT C. SCHALL,

F. URBAN,
E. B. H. TOWER, JR.

Bliss Electric Car Lighting Co.

Main Office and Works. MILWAUKEE

New York Office:

Night and Day Bank Bldg.

Chicago Office:

MoNADNOCK Block.

Those who are not going to the

Convention should send for a copy

of our Bulletin 30, which is the next

best way of becoming acquainted

with the merits of the Bliss System.
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Locomotive

Blow=Off Plug Valves

All Brass, extra heavy, with Cased Plug.

For 250 lbs. pressure.

Made with Draining Plug to prevent

freezing.

LOCOMOTIVE
GAUGE
COCKS

For High Pressure

Bordo Self-Closing

Gauge Cocks, made
with renewable Hard
Bronze seat and disc.

Opened and closed

with a quarter turn.

Guaranteed Steam
tight under the most
exacting conditions.

Shanks Threaded to

specifications for Lo-
comotives.

Seats and discs replaced under pressure.

Swing-Joints and

Pipe Attacliment

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

dorf truck. Its chief merit lies in the

fact that it is free from bolts, nuts and

other loosening parts. The truck

frames arc made of basic open hearth

steel, and the journal boxes are cast

integral with the frame. Perfect align-

ment of the bearings is maintained, and

the iiu'lhiid of changing wheels, which

is done with much greater facility than

with the old-fashioned system of frame

bolting, is fully described with accom-
panying illustrations, and it is well

worthy of the attention of practical rail-

way men.

In the manufacture of truck and body
bolsters the company have earned an

enviable reputation by the excellence of

their work. The operation of tapering

the ends of the beams without heating

the metal is an admirable test of the

quality of the open hearth steel, of which

the beams are forme'd. Inferior stock

could not be used in such a test. The
same remarks might well be applied to

their work in tank car underfranics and

center sill ends, all of which are fully

described in their catalogue, copies of

which may be had by applying to the

company.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.

Need for Intelligent Work.

In his address at the June Convention

of the M. C. B. Association President

Fowler referred to the report of the

Committee on Subjects for the conven-

tion of 1908, which recommended the

general topic of "Better and More
F.conomical Service of Freight Cars.'"

The presiding officer said he considered

that the most important factor in this

problem was the question of economi-

cal maintenance. Continuing he re-

marked: "Too little consideration has

been given to this matter in the past,

freight car repair yards have been loca-

ted in inconvenient, out-of-the-way

places, repair tracks have been set too

close together for convenience, the

equipment for repairs, both animate and

inanimate, has not been of the be5t,

and the consequence has been that

cars which should have been returned

to service promptly, and with repairs

properly made, have been held out of

service longer than was necessary and

vi^ere not properly repaired. Never be-

fore has there been such pressing

necessity for intelligent work, for

proper tool equipment, and for shelter

for the men employed, than at the pres-

ent time.

Railroads all over this continent

have, during the past year, been con-

fronted with a demand for cars which

it has been impossible to satisfy, and

it would have been still impossible

if all of the cars held out of service on

account of being in bad order had been

repaired promptly and put into service;

the held-out-cars would, however, have

Homestead
Valves

Straightway. Three-w«7 >nd Foar*w«7<
and

Homestead
Locking Cocl^s
Are Famous the World Over

They co«t more, but are worth rerj mocb
mora than other makea. 7oa tr7 tbem

and

Iron Boay, Brasi FIu^. IH in.

nOMESTEADVALVE MfG. (0.

WORKS:
HOMESTEAD, PA. PITTSBURG, PA.

American Locomotive
Sander Company

1 3th & Willow Sts., Philadelphia. Pa.

Proprietors and Manufactarert

LxACH, Shxiicrns, Dean, CANnpPC
HoDSTOM, "Shi" and Cnms OAllUL,IVO

THE ROBERT W. HUNT & CO.
Bureau of Inspection. Teats and Consultation.

1137 THE ROOKERY, CHICAGO.
66 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House, London. Eaf.
Inspection of Steel Rails, Splice Bars, Railroad

Cars, Wbeels, Axle*, etc. Cbkkicai. L^ioaA-
TOST—Analysis of Ores, Iron, Steel, Oils. Water,
etc. Phtsicai. LAJoaATOar—Test of Mecala, Dray
ind Palling Test of Conplera, Draw Sara. etc.

EAeleney Taata of BoUua,
aad ZooomotiTes.
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One Year and
Eleven Months'

SERVICE
WITHODT BBPACKING, ON

High-Pressure Locomotives

style 300 TV.

A throttle failure is an absolute
impossibility where Crandall's
Throttle Valve packing is used.

IT WILL NOT BLOW OUT

Crandall PacKing Co.
PAOrOBT AND GENERAL OFFICE

PALMYRA, NEW YORK
BRANCHES

New York Cleveland
lae Ukcrtr St. S So. W«ter St.

Chicago

52 WMt Washington St.

Directory of Railways

of the World
The Univeisal Directory ti Sul-
way Officials, published ta Lon-
don, contaiDS a list of tk« aatir*
rtulroada of the world, witb
physical particulars and Baaae
of all officials.

Send Your Order Now
fc.r llif 111(17 'iliticii

Price $4.00 Prenaia

A. FENTON VITALKER
Sole R«preflentatlT« for C. S.

143 Liberty St. New York

helped \cry materially, and would have

stopped criticisms made by persons

without any real understanding of the

situation. It is a reflection on good

judgment when vehicles are held out

of service for which there is a paying

demand at the time, and it would ap-

pear that with the attention now con-

centrated upon the railroads that your

best efforts are not desirable, but are

absolutely necessary for a betterment

(if the conditions I have referred to."

Other important subjects for next

year's convention, were freight car

liooling; the efTect of hump yards on

freight car damage, problems in steirl

car construction and the ventilation of

passenger cars.

There is a little pamphlet recently

issued by the McConway & Torley

Company of Pittsburgh, Pa., called the

Car Repairman's Guide. It contains a

lot of usfful niformation for the man
who makes the repairs, or in other

words for the person actually doing the

work. It applies, of course, to the Mc-

Conway & Torley couplers, etc., and it is

intended to be of use in making out requi-

sitions for material. The suggestion is

made that material required for any

-tyle of equipment be ordered from the

manufacturers of that equipment, be-

cause as a rule there is more or less

trouble where the attempt is made to

use material which is not entirely suit-

able, so as to save time, and which m. t

result in delay later on. Tlie repair-

man's guide gives full details of the

Janney, Kelso, and Pitt couplers, and

of the Buhoup 3-stem equipment, and

knuckles, locks, pins, springs, etc..

etc., are all illustrated and numbered
for ordering, and brief descriptions are

given. Send to the company direct if

you would like to have a copy.

Hot Feed Water.

Mr. M. E. Wells, assistant master

mechanic on the Wheeling & Lake Erie,

when presenting an individual paper on

cause of leaks in boiler tubes, at the

recent master mechanics' convention,

among other things, took up the ques-

tion of locomotive feed water, and

recommended the use of warm water.

He said: "I believe the members of

this Association should be bending

their energies along the line of chang-

ing the method of feeding, or using

warmer water with which to feed their

locomotive boilers. If the tempera-

ture of the water entering boilers could

be raised to a temperature correspond-

ing to the maximum steam pressure, or

if it could be heated to this same tem-

perature entering, but before being lib-

crated in the boiler proper, boiler

troubles would be wonderfully re-

duced."

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too much

room and don't give satisfaction.

Nicholson

Expanding Mandrels

Take everything from I to 7 inch

holes. Take up little room

—

always ready and you can buy

four sets for the cost of one of

the solid kind.

Are You UsingThem?
Catalogue tells you

more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.

Fifth Edition,

Revised and Enlarged

Number of pages increased

from 617 to 946, and figures

from 309 to 494.

Price, $3.50

SIMPLE,
COMPOUND,

AND

ELECTRIC

ii.i;.REii]i,[HMiwee[
Send (or

Descriptive Circular

JOHN WILEY a SONS
43 and 45 E. 19th St.

NEW YORK CITY
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By ANGUS SINCLAIR.

This is a convenient

book for the pocket.

Contains 200 pages

of Railroad

Knowledge.

Prepared Expressly

to Help Train Men

To

Pass Examinations.

Condensed

from Books that have

Helped

Thousands of Train

Men to Promotion.

Got up in simple style

of Questions

and Answers that

Any Man

Can Understand.

RAILWAY & LOCOMOTIVE
ENQINEERINQ,

ELECTRICAL EXCHANGE BUILDING,

LIBERTY STREET, NEW YORK.

Handy Appliance, Handy.

hi ciiK- of the musical operas last

ulMttr a very popular song was, "I

want what 1 want when I want it," and

tile natural desire of everybody thiis

voiced in song, to have a handy thing,

handy, has been well looked after as

far as fire protection in shops and fac-

tories is concerned, by the Waggoner
Sanatory Fire Bucket Company of Chi-

cau". Ill The way they give you what

you want is by providing a sealed

bucket of water which will not freeze,

or become foul or dry up. They are

fully alive to the fact that water is what

you throw on an incipient fire and

that an empty bucket is not a substi-

Pl/LL LID Or*

ZERO

WAGGONER
SANATORr

FIRE
BUCKET

FIRE BUCKET WITH LID.

tute. They say that the bucket is a

simple contrivance, and few will dis-

pute this claim. They also say that the

solution in the bucket will not evapor-

ate, and that owing to its composition

and from the fact that the bucket is

covered, the contents will not stagnate,

it is therefore clean and sanatory. Each

bucket contains, they tell us, three gal-

lons of a solution in which there is no

acid, or anything that will injure a per-

son or damage material. When the full

bucket of this liquid is hung up in

a shop it just waits there for a fire to

break out. If no fire breaks out every-

one is satisfied, but where the bucket is

not interfered with it is always ready,

.-.nd buckets can do no more. If you

want more information on the subject

you can get it w-hen you want it by ap-

plying to the Waggoner Company, 405

Fisher Building. Chicago. They have

issued a folder covering the subject as

their lid covers the bucket—completely.

THE. TANITE CO.
seeKs tt\e support of
Railroaders becauset
The man who uses a TANITE wheel

will find it safe. Because pay for a TAN-
ITE wheel secures the greatest productiTe

capacity. Because TANITE MILLS
EMERY is mined in America and ap-

peals to all who earn wages in America.
Because TANITE grinding machines ar«

practical.

THE TANITE CO. sells Emery, Solid

Emery Wheels, Buffing Lathes, Guide Bar
Grinders, Car Brass Grinders, Bench and
Column Grinders, Surfacing Machines,
Open Side Emery Planers, Saw Gum-
mers, Automatic Planer Knife Grinders,

Diamond Tools, Polishing Paste for Brasi
and Nickel, Emery Wheel Cutters and
Dressers.

The Tanite Co. builds special machines

far special wants

THE TANITE CO.
STROUDSBURG. PA."

THE UNION

SWITCH & SIGNAL

COMPANY

CONSULTINQ

AND MANUFACTURING

SIGNAL ENGINEERS

Automatic Block Signals—Electric

eind Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staff Apparatus

The Independent Pneumatic Tool

Company of Chicago report that their

business since the first of this year has

shown a remarkable increase over the

corresponding period last year. They

have greatly enlarged the plant at -Au-

rora, 111., recently installing a large

Qeneral Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK - - 143 Liberty Streel

CHICAGO • • Monadnock Block

ST. LOUIS - - - Frisco Building

Oliver Lippincolt

photographer

20 John Street, New York

Process and Mechanical Prints

Perfect reproduction from Tracings,

Black Lines, White Paper, any size, for

Specifications dnd Estimates.
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STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE.

TheLocomotiveUp to Date

Price, $2.50

New York and

Westinghouse Air Brakes

Price, $1.50

One Thousand Pointers for

Machinists and Engineers

Price, $1.50

All books bound In line cloth.

amount of new machinery, and increas-

iiiK thus their output about 50 per cent

in order to keep pace witli the demand

for "Thor" pneumatic tools and apph-

a.nces. The enlarged plant is in full

operation day and night, and they have

sufficient orders on hand to keep it

running; for several months. This com-

pany reports that before the end of the

year they expect to double their manu-

facturing facilities.

AGENTS WANTED everywhere; write <or

termj «nd de«criptive circulars. Will be sent

prepaid to »ny address upon receipt of price.

GRIFFIIN&WIINTERS
171 La Salle Street, CHICAGO

TOOL
Die Blocks

Steel Forgings

First Prize awarded at the

Louisiana Purchase Ex-

position, at St. Louis, for

our TOOL STEEL when
placed in cornpetition

with the best makes in

England and Germany.

Write for Inlormaflon and Prices.

Specify Mclnne* Tool Steel when
ordering.

MclNNES
STEEL CO.

CORRY, PA.

Tliere is a very useful card calendar

for June, July, August and September,

which has just been issued by the Storrs

Mica Company of Owcgo. N. Y., and

one of them came to our office a few

days ago. The calendar gives the days

of the month of course, but opposite

certain days there are certain useful

bits of information concerning railroad

club meetings and other associations

connected with railroad work. For in-

stance, the International Railroad Mas-

ter Blacksmiths' Association meets \n

Montreal, Can. The calendar is useful

for those who want to keep trackof meet-

ings and conventions like these. On
all of the days specified in the calendar

and those not included, both this year

and following, it is all right to use the

"N'ever Break" mica chimneys for head-

lights, caboose, coach, and station

lamps. Mica lantern globes are eco-

nomical and efficient. Drop a card to

the Storrs Company if you want a cal-

endar or a mica chimney.
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Why pay more for a

Car and Locomotive

Cleaner, when the"PER-

FECT"will do the work

and better at 48 cents

per gallon, f. o. b. Phila-

delphia or Chicago?

THE MODOC SOAP CO.

228 North Fourth Street

PHILADELPHIA, PA.

MICA
CABOOSE LAMP CHIMNEYS

Save 50 per cent.

STORRS MICA CO.,

R. R. Dept. Oweg-o. IN.Y

NO MORE BILLS for PACKING

No Cutting of Rods

Less Oil. No friction

Guaranteed 3 years. 30 Days' Trial

No Pay unless Satisfactory

Beware of Imitations. Use the Best

Manufactured only by

Holmes Metallic

Packing Company
Wilkes-Barre, Pa.

Send for Catalogue K

THE WASHBURN CO.
Minneapolis, Minn.

Automatic Couplers
For Freight, Engine and Passenger Service
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Fast Trains in America.

Of all tliL- f.Tst i)assciigcr trains in this

country probably the best known is the

Empire State E.xpress on the New York

Central. This train has be^n run with

great regularity for a nunil)cr of years,

and its portrait, if wc may so call the

picture which Mr. George l\. Daniels got

out, has had the widest publicity. One
of our illustrations, which appears on

the next page, shows this train made up

of fiuir cars and li.iulcd l)v the famous

51 miles an hour, though the schedule

speed between New York and Chicago is

somewhat less. The photographing of

these fast trains at full speed is an inter-

esting performance and is done under

\ cry trying conditions. The most modern
equipment in the way of camera, quick

shutter and accurate lens has to be used

in order to catch, in the briefest possible

space of time, the flying train.

Some time ago when the four Track

Xncs was under the charge of the former

near West Point on the Hudson. Speak-

ing of the interesting operation of pho-

tographing the moving train he said

:

"The Twentieth Century Limited, on

the New York Central, between New
York and Chicago, is scheduled at about

54 miles per hour. This includes stops,

so that between stations the speed is con-

stantly above that figure, and on portions

of the road it is often very much in ex-

cess of that shown on the time table. .At

the moment when this train was photo-

TWK.NTIKTH LK.Ml k\ l.lMIIKIl (IN 1 I II-: .\i:\\ >,(IKK liCMKAL.

engine No. ggg. The picture is repro-

duced from one that hangs in our olfice,

and the photograph was taken when the

train was running at full speed. This
train at present covers the distance be-

tween New York and Albany in 175 min-

utes, and the mileage as given in the time

table is 143.

Another and more modern train on tlie

same road is the Twentieth Century Lim-
ited. The trip from our great city to the

State capital is made in 168 minutes with-

out a stop. This is at the rate of about

well known general passenger agent of

the New York Central, who raised suc-

cessful advertising to the level of a fine

art, our associate editor, Mr. Geo. S.

Hodgins, described the "posing"' of this

fast train before the piercing glance of

the big camera. It must be remembered
that the velocity of light is about 186.000

miles a second, and the distance from
New York to the little village of Fonda in

the Mohawk Valley is 186 miles. Our
frontispiece illustration this month shows
the train as it appeared speeding along

graphed by .-K. P. Yates, of Syracuse, it

was running at the rate of ninety miles an

hour. This means, it was covering a

mile and a half in everj- minute, or to

put it still more definitely, the Twentieth

Century was rushing forward with a

velocity of one hundred and thirty-two

feet in every single second. The driving

wheels of the Atlantic type engine which

hauls the train, are six feet seven inches

in diameter, and thus, at every revolution,

measures off twenty and three-fifths feet

of track. .At the speed at which the train
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was then niuviiig these wheels were re-

volving more than six times each second.

When one looks at the tiny divisions on

a watch dial, which mark the duration of

a second of time, this train-speed appears

to be fast going as judged by the human
eye and human sense.

Recorded on the highly sensitive, chem-

ically-prepared retina of the eye of a

modern photographic camera, which deals

habitually with the almost incredible

velocity of light, the racing pace of man's

high-speed machine lags sadly in compari-

son. The camera beholds the train for

but the thousandth part of one second as

the latter bowls along with swing and

sway in its headlong rush. In the period

during which the exposure is made, the

train at full speed moves over a space of

one and one-half inches, while a rav of

Early Locomotive Building.

The following is an extract from the

works of Zera Colburn and was written

about 1850. It is interesting to us at

the present time as it recalls the con-

ditions and eftorts of long ago. The
remarks made by the writer concerning

what he calls the thrilling style might

aimost without alteration be applied to

some of the grandiloquent phrases

used by some newspaper writers at the

present day.

"The progress of railroads is illustrated

in the establishment of shops which fur-

nish their equipment. Within five years,

during which more than 10.000 miles of

road have been opened, a large number of

shops have been started in all parts of the

country. Tlie competition between the

new builders has done a great deal for

THE EMPIRE STAIL EXPRESS HAULED BY ENGINE 999.

light, one hundred and eighty-six miles

long, dashes in on the sensitive plate, as

the eye of the camera winks once. In that

exceedingly minute fraction of time, the

Limited is embraced in a glance of such

startling rapidity that the camera really

sees a train whose tardy motion permits

swift sunlight to catch the engine bell in

mid swing, to flash and play upon polished

metal, and to stream in through the spokes

of the well-nigh motionless wheels.

It is, as if, while the express train

crawled forward the width of two postage

stamps, placed side by side, a golden

thread of sunlight, stretching from New
York to Fonda, had sped over a distance

equal to more than three and a half

hours schedule run by the train, and had
traced the picture upon the silver salts

of the plate, in the brief moment required

for the shutter to flash across the face of

the lens."

the improvement of the locomotive,

and towards assimilating all the styles

of engines to a comparatively perfected

standard. Our shops are now all capa-

ble of tufning out durable and efficient

machines.

There is one circumstar.ce which de-

serves remark. The recent establish-

ment of locomotive shops in the West
having proved that machi.ies of good
quality can be made there, with the

saving of carrying engine^ there, has

operated to force competition among
the Eastern shops. It is questionable

if too many shops have not been started

in the East, upon the prospect of work
for Western roads. At any rate, en-

gines are now built cheaper in the East,

even allowing for the decrease in price

of iron, Jhan one or two years ago.

Our career has not been a long one,

yet it has been so lohg as to embrace

the infancy and' youth of mechanical

operations in this country. When we
commenced in 1828, there was not a

planing machine known ; screw cutting

and drill presses and shaping machines

by power were scarcely thought of.

Slide rests were soinetimes used, but

turning was generally done by the long-

handled 'button-head' and 'hook tools,'

and the finishing was done by the hand
hammer and chisel. Steam joints were

made with a lead ring on a rough sur-

face, and packed with rusted iron bor-

ings." Under such circumstances,

many of those great establishments,

now holding high rank for the extent

and quality of their productions, were

commenced.

The locomotive builder of that day

had thus not only to contend with a

popular unbelief in the success of his

efforts, but had also to procure, and

to teach, suitable workmen, for the ex-

ecution of his designs. Not always,

however, could men be found having

sufficient capacity to learn; or such as

were contented to be taught further

than in the first steps of the business.

As men acquired a partial knowledge

of the new work, they were apt to

grow presumptuous and exacting; and

it was only by a knowledge of human
nature, by liberal compensation, and

the possession of a strong personal in-

fluence over this class of men, that

they could be always kept in a state of :

proper discipline and efficiency. I

Nothing short of the practical talent 1

competent to perfection of the locomo-
j

live could have supplied the machinery
i

and fixtures necessary for its construe-!

tion. The tools now in use in the Nor- i

lis Locomotive Works are evidence of
|

tlie industry with which these adapta- '

tions have been made and of the prac-

tical appreciation of current improve-

j

ments, which has abided from the first
j

with the management of these works. ,

I

PUSHING SPRINGS FOR LOCOMOTIVES.
j

'

i

The Cuyahoga Works at Cleveland
j

introduced a spring of india-rubber to]

take the thrust of the locomotive in

'

backing a train, and it is said to con-

duce very much to easy action by de-

stroying the jar. It is also represented

to be of some service when the engine

ing these inquiries. But we know of a

case in which the purchaser of some
locomotives has alleged that a rod of

three times the length of the stroke is

construction, being a common cylindri-

cal mass of rubber fixed just within the

frame of the tender and is compressed

by a stout bolt of iron, which leads

through the frame and receives the

force of the locomotive.

LOCOMOTIVE CONNECTING RODS.

What is the best length of a connect-
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ing rod as compared with the length of

stroke? What is the least length con-

much too short, so much so as to es-

sentially impair the working of the en-

gine. In our own practice we have been

accustomed to consider a proportion of

three and a half times the length of

stroke as a desirable one where room
could be had. We have, however, heard

it gravely urged by an old locomotive

builder, one indeed who is accounted

among the best in the country, that the

connecting rod should be relatively

short, so as to obtain the push and pull

upon the crank pin for a larger portion

of the circle of its motion than where
the rod is relatively long. It is evident,

however, that whatever may be the ad-

vantage proposed to be gained in this

manner, if indeed there is any at all, it

involves increased friction on ihc slides.

The shortest locomotive connecting

rods which we remember to have seen

are some in use on the Boston &
Worcester Railroad. We cannot state

their precise dimensions, but should

judge they were about 4;^ ft. between

centres for an i8-in. stroke, a pro-

portion of 3 to I. These, however, have

worked for years with entire success

and on inside connected engines.

In the case of ten-wheel inside con-

nected engines, where it is necessary to

connect to the forward wheels, we
should have believed the same propor-

tion to be convenient and not at all

detrimental to the efficiency of the en-

gine. So far as written authorities de-

serve attention, it may be said that

Clark, in his "Railway Machinery,"

says the rod should be at least three

times the length and never less than

two and one-half times the length of

the stroke. Bourne says the connect-

ing rod is usually three and a half

times the length of the stroke.

While the only occasion which

prompts us to allude to the subject is

in the circumstance mentioned at the

beginning of our article, we would be

glad to have any of our friends give us

tlieir opinion as to the best length of

connecting rods. We wish to know if.

in case an engine fresh from the shop

does not at once perform to the com-
plete satisfaction of her purchaser, he

can refuse her on the sole or principal

ground that her connecting rods are

too short, they being three times the

length of the stroke. We press the

matter in earnest and we may add that

the party to whom we refer stands at

the head of a railroad and that he is not

altogether free from engineering repu-

tation.

MinXIGHT ON THE RAILRO.\D.

Among all the -writers of the "thrill-

ing" school of literature—those who
have immortalized themselves in "blood

«nd thunder" dramas, in fictions of

superhuman conflicts, and unearthly

tableaux—none have conceived a picture

of one-half the unnatural sublimity and

terriiic wildness which is found in the

midnight iHght of a railroad train. The
whole elfect, in the "thrilling" style of

writing, lies in tlie unusual character

of the incident, the exhibition of ex-

traordinary power and the actual or

apparent danger of the situation. It is

certainly in the two last, if not in the

first of these, that the locomotive ride

exceeds in effect the wildest concep-

tions of the novelist.

But it makes all the difference in the

world that the railroad is devoted to

the peaceful purposes of trade and

business and pleasure travel. Did some
grim warrior fly to the battlefield on a

twenty-six ton express locomotive, or

did a bold bandit assemble his follow-

ers at the sound of a steam whistle, or

were a young knight with his lady love

rushing down a forty-foot grade with a

six-foot wheel and variable cut off the

old gentleman in pursuit on board of a

•LINE CLE.\R."

shaky old freight engine with leaky

tubes—we imagine that the locomotive

and railroad track would occupy con-

siderable space in our yellow covered

literature.

To an engineer a ride at any speed

and at any hour is but a part of his

daily duty. He sets himself to his

work as a teamster seats himself be-

hind his horses, and whate/er may be

the relative skill exercised by the two,

the one is quite as free from enthusi-

asm as the other. But let the engineer

contrast with the claptrap of the melo-

drama or the one-horse scenic eflfects

of the ancient mythology the mystery

and power of his own great flights and
we believe he would experience a feel-

ing of the superior grandeur of his own
situation.

To a sensitive mind having a living

admiration for the sublime and a silent

awe for the deeply terrific a midnight

ride on an express train would be a«

impressive experience. Surrounded by
thick darkness, except the penetration

of the long, lurid shaft of blazing

light from the "head lamp," dashing

onward at a speed which is revealed

onlv bv the incessant motions of the

engine, in the depth of the grandest

accumulation of sound all the way
from a hiss to the roar of a cataract, it

docs seem as if the iron steed was a

veritable thunderbolt. What an un-

earthly glare comes up when the fur-

nace door is opened! A wide, glowing

radiance, as if the air had inflamed and
was forming to the wild meteor the

true tail of a cometl

No, no, it would not do for an engi-

neer to be imaginative. He would for-

get himself and cither dash his great

machine on to ruin from not having

regarded some contemptible little sig-

nal light or else blown himself into the

clouds and descend only to wing a

more mysterious flight to the regions

beyond the grave.

FIRST LOCOMOTIVE BUILT IN BUFFALO.

The Buffalo Democracy says : "At
the steam engine works, corner of Ohio
and Washington streets, can now be

seen a large and splendid locomotive,

just finished in this large establishment.

It is the finest locomotive ever built in this

city. There are many new things about

it, all calculated to save expense in

working, and the arrangement of the

different portions of the machinery will

recommend it to the notice of railroad

men generally. The locomotive weighs

twenty-five tons, with five and a half

foot driving wheels. Diameter of cylin-

der IS ft., with 22 in. stroke of piston.

By a most ingenious arrangement of

the 'cut-off,' which is applied for the

purpose of lessening the amount of

steam used, but about half the steam is

necessary to work this engine required

by most locomotives. This is the re-

sult of the labors of Mr. E. H. Reese,

the superintendent of the works, who
declares that he believes he can run this

locomotive with half the fuel used by
other engines. The 'cut-ofF is so

graduated that any amount of steam

from an inch to three-fourths stroke can

be used according to circumstances,

thus effecting a saving which we have

seen accomplished by no other arrange-

ment. This locomotive is an exceed-

ingly powerful and handsome one and

reflects the highest credit for mechani-

cal skill and enterprise upon all who
have been concerned in building it.

"The Buffalo Steam Engine Works
are now ready to build locomotives of

the largest size. They have now or-

ders for six or seven to go on to the

Corning Railroad. The building of lo-

comotives is a new branch in the

manufactures of Buffalo and gives fur-

ther evidence of the fact that it must

be in the future one of the greatest

manufacturing cities in the world." If

Mr. Reese has made such an improve-

ment in the cut-off as is intimated in

the above, we shall be anxious to learn

what it is and to explain to our readers."
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Patent Office Department

SUPERHEATER.

A superheater for locomotives has

been patented by Mr. H. V. Wille,

Philadelphia, Pa., and assigned to

Burnham, Williams & Co., Philadel-

phia. No. 849,875. Tne device embraces

the combination of a boijer having a front

tube-sheet, a fire-box, a rear tube-sheet

separating the fire-box from the body of

the boiler, a crown for the fire-box

and tubes extending from the rear to

the front tube sheets. There is a su-

perheater mounted within the upper

portion of the boiler and extending

through the front tube-sheet, the rear

end of the superheater resting upon and

supported by the crown of the fire-

box and connected to the fire-box, a

steam supply-pipe extending from the

upper portion of the boiler and com-
municating with the superheater, and

pipes in the smoke box leading to the

cylinders and communicating with the

superheater.

LUBRICATING DEVICE.

-A lubricating device for the surfaces of

locomotive driving-boxes and driving

wheel hubs has been patented by Mr. M.

970. It consists of a boiler and tire box

mounted on two independent trucks, the

steam conduits having two independent

branches and joints, one joint being lo-

cated over the center of the forward truck

and one over the center of the rear truck.

Cylinders are secured to the trucks out-

TVriC OF LOCOMOTIVE.

side the wheel line and extending above

the wheels at one end of the truck. A
piston, crosshead and yoke, with coupling

and driving bars connect all the wheels

on each truck.

S.VFETY V.M.VE.

Mr, C. E. Norton, Dorchester, Mass.,

has patented a safety valve. No. 860,820.

The device consists of a casing provided

with an inlet orifice and a plurality of out-

let orifices, a cylindrical valve seat formed

in the casing and located between the in-

let and outlet orifices, and stops in the

interior of the casing below the outlet ori-

fices. A cylindrical valve is adapted to

slide longitudinally in the valve seat, a

packing device being located in the peri-

phery of the valve. A valve stem projects

DRIVER BOX LUBRICATOR.

Millett, Omaha, Neb., No. 860,819. A
horizontal passage or opening leads from

the surface of the driving box to a lubri-

cant reservoir. There is a plug securely

held in the horizontal passage, and a valve

stem provided with a cone-shaped head

having an angular projection yieldingly

held within the passage of the plug. A
coiled spring encircles the valve stem to

hold the cone-shaped head in close engage-

ment with the countersunk seat of the

plug. The valve is slightly displaced by

the jar of the driving-box induced by the

motion of the locomotive.

LOCOMOTIVE,

A locomotive has been patented by Mr,

C. L. Nelson, Montreal, Canada, No. 859,-

LOCOMOTUE POP VALVE,

upwardly from the valve. A guide plate

provided with wings is fast to the upper

end of the valve stem, and a coiled spring

is enclosed to force the guide plate and

valve downwardly to hold the under side

of the valve against the stops.

C,\R RErL.\CER,

Mr. E. H. Best, St. Thomas, On-
tario, Canada, has patented a car re-

placer. No. 849,313. The replacer

comprises a pair of members, each

provided with a body having outwardly

and downwardly inclined sides and a

top inclined downwardly from its cen-

ter to its ends. There are ribs upon
the tops of the members, one having

a deflecting or guiding roller at its

upper and inner end and the other

having a guide-rib, and a movable ele-

ment to form a continuation of the

guide-rib.

C.'^R TRUCK.

.-\ car truck has been patented by Mr.

W. E. Symons, Chicago, 111.. No. 860,267.

The device comprises a cast steel side

member having extensions at its ends,

each of the extensions having spaced sets

CAR TRUCK FRAMIKG.

of depending and oppositely extending

ears provided with recessed seats in their

under sides that receive the ears of the oil

boxes, the extensions being provided with

upright bolt-receiving openings communi-

cating with the seats, and with pinch bar

receiving sockets formed between the ears.

HE.NDLIGHT FOR LOCOMOTIVES.

.\n improved headlight lor loco-

motives has been patented by Mr. W.
H. Donaldson, Joliet, 111.. No. 854,876,

The device embraces a combination

with a locomotive, of a headlight and a

pivotal support therefor, a depending

drum adapted to rotate with the light,

a spring inclosed in the drum and con-

nected up so as to normally tend to re-

verse the headlight. A pull-rope is

also fastened to this drum and wound
around the same and extended to the

cab, and means in the cab for pulling

the rope or paying it out and locking it.

LOCOMOTIVE PILOT BEAM.

Mr. C. H. Howard, St. Louis, Mo., has

patented an improvement in locomotive

pilot beams, No. 859,296. As shown in

the annexed illustration a locomotive end-

sill or pilot-beam is formed in combina-

tion with the body, and a suitably shaped

coupler-pocket and brace is formed in-



Sci)tcnilji.T. 1907. RAILWAY AND LOCOMOTIVE KNGINEERIN'G 397

tegral therewith, and overhangs the front

side of the hody at the lop for its entire

Icngtli. The patent has been assigned to

ARRANGEMENT OF BUFFER BEAM.

the Davis Locomotive Wheel Company,

St. Louis, Mo.
SUPERHEATER.

Mr. H. Munson, Fowler, Colo., has

patented a superheater for locomotives.

No. 861,137. As is shown in the accom-

panying illustration, the device is adapted

to be arranged witliin a circular smoke-

Baldwin DeGlehn Engines for France.

The lialdwin Locomotive Works
have recently built twenty DcGIchn
Compound Engines for the Paris-Or-

leans Railway of France. The cylin-

ders are 14 3-16 ins. and 23 5-8 by

25 3-16 ins. The engines arc for pas-

senger service and are of the 4-6-0

type. The valve gear is the Wal-

schaerts. The tractive eflfort exerted

by one of these engines is 21,466 lbs.

The total weight of the engine is 152,-

900 lbs., so distributed the driving

wheels carry 110,000 lbs. and the en-

gine truck 42,900 lbs., and with the

weight of the lender added, the total

of the two together amounts to 195,000

lbs. The driving wheels are 72 13-16

ins. in diameter and the diameter of

the engine truck wheels iy 3-4 ins.

The boiler of these -engines is 59 5-8

ins. in diameter at the smoke-box end

and the I'.elpaire firebox is used. There

are \yi Serve, ribbed steel tubes used,

line of the Lehigh Valley is equipped with

these automatic signals and has been for

some years.

On May 9th, castbound and westbound,

singals were set at danger at Flcmington

Junction, N. J. During the time the sig-

nals were so set, 17 trains eastbound, in-

cluding 5 fast passenger trains, and 19

trains westbound, including 8 fast passen-

ger trains were brought to a full stop.

This comprised all of the trains operated

on that part of the road during the time

the signals were set at danger. There-

fore, the test showed absolute obedience

to the signals on the part of every engine-

man, with no exception.

On the M. & 11. Division, automatic

signals set east of Hinkles, were set at

"stop" on May 23rd, and while so set, 19

trains stopped at the signal, being all of

the trains operated on that part of the

road at that time. On the Wyoming
Division on June 14th, a similar test

was made with 21 trains, and each one

i;.\LD\VIN, DE GLEHN COMPOUND, FOR THE PARISORLE.ANS R.MLWAY.

bo.x and consists of oppositely disposed

similar sections, provided with headers

having inner and outer walls forming a

steam chamber, and steam pipes connect-

ing the inner walls of the headers. There

is also a draft-plate extending vertically

each having a diameter of 2 3-4 ins.

and measuring 14 ft. 7 3-8 ins. long.

These tubes give a heating surface of

2,402 sq. ft., the firebox contributing

174 sq. ft., making a total of 2,576 sq. ft.

The grate area is 35.4 sq. ft. The steam

pressure carried is 227 lbs. The fire-

box is made of copper with a length of

119 13-16 ins. and a width of 39 3-8 ins.

The box is 82 11-16 ins. deep at the

front and 57 15-16 ins. deep at the back.

The driving wheel base of the engine

is 13 ft. 9 3-8 ins.; the total wheel base

27 ft. o 13-16 in. and the wheel base

of engine and tender together is 48 ft.

8 1-16 ins. The tender has a capacity

of 1.580 gallons and carries 7 tons of

coal.

of them was stopped. The caution sig-

nal was set against one train, which

approached under control.

On June 7th, at Shields, Oaks Corners

and Clifton Springs in Xew York State,

singals were placed in stop position for

24 trains, and each one of them was stop-

ped. On the Auburn Division, similar

tests were made on April 12th, 27th and

May 1st, the signals being obeyed in every

instance. On the Buflfalo Division, signals

were placed in danger position against 40

trains on June loth, and each one of them

was stopped.

This shows the high state of discipline

and the efficiency and the prompt reliable

action of the engineers on the Lehigh Val-

ley Railroad.

LOCOMOTI\"E SUPERHEATER.

between the sections at the rear end, and

a horizontal draft-plate extending under

the rear of the sections. A condensing

chamber and an exhaust valve under-

neath completes the apparatus, which has

the merit of being easv of access.

Creditable Performance.

Information comes from the Lehigh

\'alley Railroad to the effect that since the

introduction of automatic signals on that

line some years ago. a number of surprise

tests have been made. The entire main

Great Britain has made a material in-

crease in the importation of pig-iron

during the past month. Some people

attribute the activity in pig-iron to de-

sire to outweigh the levity of Mark
Twain's speeches.
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Curiosities of Locomotive Design.*

THE ENTERPRISING INVENTOR.

The man who ventures to stray from

the familiar beaten path may stumble

into a quagmire, but he may have the good

fortune to discover a vein of rich ore

which the beaten path would never reveal.

When an inventor scorning the common
forms proceeds to work out new and

original shapes for himself, he may pro-

duce something which is ridiculous and

impracticable, but even when he does that,

the enterprising person deserves praise.

FIG. I. BRUNTON'S TR.'^.VELLER, 1813.

for it has been by departing from other

people's lead that new and original in-

ventions have been given to the world.

In publishing a chapter on Freaks and

Curiosities in Locomotive Designs it is

not done in a spirit of levity, but to give

a record of well meaning inventions that

did not perform the functions the in-

ventors expected.

For the first twentj' years after Tre-

vithick built his locomotive, a belief was

the same defect and remedies were in-

vented which now appear to be ridiculous.

THE MECHANICAL TRAVELER.

The most notable invention of this kind

is ilustrated. Fig. i, and was known as

Brunton's Mechanical Traveller. Brunton

was aware that the action of the horse up

to that time had been the most successful

means of hauling vehicles, and the ques-

tion arose, why not utilize the action of

the horse mechanically? The engine was
duly built to put that idea in practice. It

had a horizontal boiler and a single cylin-

der set on top with piston connecting with

levers that acted the part of a horse's

legs.

The invention excited much attention.

It had the merit of acting as the designer

intended it should, and one day that it

was on trial, rushing along at a speed of

three miles an hour, accompanied by a

host of admirers, the boiler exploded,

throwing hot water, pieces of iron, and

disaster among the crowd. That ended

the career of the Mechanical Traveller.

COG WHEEL LOCOMOTIVE.

The first attempt to overcome the defi-

cient adhesion of plain iron wheels on

plain iron rails was made in 181 1, by J.

Blenkinsopp, who obtained a patent for a

self propelling steam engine. Fig. 2,

worked by a cog wheel engaging a rack

rail, a practice now common on mountain

railways.

This Blenkinsopp engine was the first

locomotive to perform profitable traction

work. It was well designed for the time,

having two cylinders 8 x 20 inches, set

partly into the boiler and transmitting

power to right angle cranks which drove

the toothed driving wheels. A sensible

ley's Puffing Billy, but they followed the

line of improvement that led to the Rocket

in 1829, which established the elements of

a permanent type. In Great Britain there

were not many departures from the foun-

dation form of the Rocket.

An engine called the "Caledonian," Fig.

3, was bought by the Liverpool and

Manchester in 1832. The vertical cylin-

ders were secured in front of the smoke
box, with pistons working through the

FIG. 3- G.\LLOWAY'S CALEDONI.AN.

upper cover to connecting rods that ex-

tended down to the driving wheels. That
engine displayed a weakness for jumping

the track, and was changed after a few

months of service. Its only service to

railways was emphasizing the mistake of

using vertical cylinders.

ROBERTS' BELL-CRANK LOCOMOTIVE.

About the same time Richard Roberts,

who afterwards became a noted locomo-

tive builder, brought out what he called

the "Experiment," Fig. 4. That engine

had vertical cylinders operating bell cranks

which drove rods connecting with crank

pins outside of the driving wheels. This

engine had piston valves. It was used

only for a few months.

mm^

FIG. 2. BLENKINSOPP COGWHEEL LOCOMOTIVE.

Jill- J ilW*-.

FIG. 4. ROBERTS' EXPERIMENT. 1833.

common that plain wheels would not ad-

here to the rail with sufficient tenacity to

induce propulsion. It had happened that

Trevithick's engine was what has become

known as over-cylindered, the effect be-

ing that the engine was furiously slippery.

Other pioneer locomotives suffered from

*From Development of the Locomotive En-

gine, by Angus Sinclair.

feature about this engine was that the

piston crossheads worked in guides in-

stead of being controlled by parallel mo-

tion, as the pistons of most early locomo-

tives were. The engine was used for

about twenty years.

TENTATIVE EVOLUTION.

In the course of evolution a variety of

locomotives were built resembling Hed-

Similar locomotives were built for the

Dundee and Newtyle Railway, in Scot-

land, one called the "Earl of Airlie," hav-

ing attracted considerable attention, which

did not save it from alteration after a

short career.

The bell-crank method of transmitting

power to the driving wheels has been used

successfully for special forms of locomo-
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lives in whicli it was not convenient to

transmit the power direct. Tlie real dif-

ficulty with Roberts' engines and those

made for the Newtyle Railway seems to

have been in the piston valves, w4iich

were crude devices.

IMMENSE DRIVING WHEELS.

and in the United States about 1850, had

the boilers so small that want of steam

reduced the speed before the train had

gone five miles, when high speed was at-

tempted.

INDIRECT DRnlNfJ.

Although it is a recognized physical

Isambard Brunei, chief engineer of the a.xiom that in locomotive engineering a

mgj%.. T .-KSm,

F16. EARLY GREAT WESTERN LOCOMOTIVE, WITH DRIVING WHEELS TEN
F-EET DIAMETER AND WIND-SPLITTING EUONT END.

Great Western Railway, of England, who
made the gauge of that railway seven feet

wide, had a predilection for large sizes,

among them large driving wheels. An
engine shown in Fig. 5 had driving

wheels 10 feet in diameter. About the time

that engine was built the Great Western

pull or thrust is most effective when

worked horizontally, the fallacy of verti-

cal or inclined cylinder, influenced the

design of locomotives for many years.

Many attempts were made to increase

power by means of intermediate driving

axle arrangements of the type illustrated

FIG. 6. HARRISON'S "HURRICANE.'

Railway received one of the kind shown
in Fig. 6. The latter was made accord-

ing to the Harrison patent, which called

for driving wheels being secured on one

set of frames, the boiler being carried on

another set. The science of mechanical

engineering was in its infancy in those

days, yet one marvels how the designer

of such a locomotive expected to obtain

the necessary adhesion.

A similar enginering blunder was made

a few years later in the United States,

when G. A. Nichols, superintendent of

the Philadelphia & Reading Railroad, had

a locomotive built with the boiler carried

on a frame separate from the engine. Mr.

Nichol's idea was fairly rational, how-

ever, for he was trying to make a boiler

with grate surface sufficiently large to

burn anthracite coal. Harrison departed

from prevailing practice in order to apply

abnormally large driving wheels.

The inclination to use huge driving

wheels was based on the fallacy that the

size of the driving wheels measured the

speed possibilities of a locomotive. It

took years of experience to demonstrate

that the boiler was really what controlled

the speed. Some of the high wheel

Crampton locomotives, built in Europe

in Fig. 7. A very interesting attempt

of this kind is illustrated in "Sekons Evo-

lution of the Steam Locomotive." This

engine was built at Bradford, England,

for the Cambrian Railway. It was a vi-

bratory engine, the special merit claimed

axles. The driving axle was secured at

each end to a strong disk which held

power transmitting mechanism. The pis-

tons, which were fan shaped, drove rock-

ing shafts secured to the driving axle and

it in turn vibrated the disks to which the

main rods were secured.

It was an ingenious engine, and is re-

ported to have done good service on small

cost for fuel and repairs.

Locomotives driven through a supple-

mcnary driving axle were very common
in the United States, but they were used

mostly in the process of evolution. All

the Baltimore & Ohio grasshopper engines

were driven in this way and they worked

quite satisfactorily. The Camden & Am-
boy monster, shown in Fig. 8, had heavy

spur gears on the axles of the middle

pairs of wheels which engaged with an

intermediate gear performing part of the

work done by coupling rods.

When locomotives of that character

have been built by men seeking for the

best form of engine to perform the work
of train hauling, their eflforts were com-

mendable, but at various times amateur

locomotive designers, saturated with

egotism and personal conceit, have pro-

duced ridiculous engines and sometimes

their friends have tried to force them into

use through stock-selling operations. A
notable case of this character was the

Raul Central Power locomotive. Fig. 9,

built at Paterson, N. J., in 1892. The
people interested in this invention tried

to push it through the influence of sensa-

tional articles in the daily newspapers,

their claims for speed and efficiency being

senseless exaggerations, but their efforts

were in vain. As usual, they blamed its

unpopularity upon the prejudice of rail-

road men and the engineering press. The

engine had two small boilers, each with

a fire door on each side and a smoke flue

going back to the stack in the centre.

FIG. 6. "ALBION," BUILT FOR CAMBRIAN RAILWAYS.

for the arrangement of mechanism being

that it produced perfect balance of the

reciprocating and revolving parts. I won-

der that the hammer blow alarmist never

tried this engine.

The driving axle was secured between

the frames and set parallel to the wheel

Vertical cylinders were employed, trans-

mitting the power through a central shaft

This engine was not only an oddity, it

was a fake of the worst kind. Instead of

an advance in design, it was returning to

pioneer practices, being a product of com-

bined ignorance, egotism and perversity.
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Ever since people became inventors of

mechanical appliances, there have been

persistent attempts made to overcome the

laws of nature by arrangements of mech-

anism designed to produce perpetual mo-

Superheaters.

At the beKiuniiiL: of 1906, tliore were,

according to the Master Mechanics'

Association report on superheaters,

eleven engines in the L^nited States, so

may be in superheat. Experiments

^^^th superheating have been common
since Watt's time, and mild epidemics

of superheating advantages have been

common. Various systems of super-

heating have been introduced at various

times and zeal to increase their efficien-

cy has been their undoing. A super-

heater that causes shut-downs soon

gets on the nerves of the engineers and

of the owners.

tion. In some instances inventors labored

to produce apparatus that would maintain

motion of their own unaided volition,

others labored by combinations of nieclian

ism to gain power by leverages or their

equivalents.

Of this class of invention

was the Harrison locomotive

shown in Fig. 10. In this en-

gine the real driving wheels.

which had geared peripheries

engaged with cogs on the rail

wheel axle. The expectation

was that excessive speed

could be maintained with re-

duced expenditure of power,

as the piston speed could be

regulated at what the engi-

neers of the time considered

most conducive to economy

of steam. The engine shown

was built by Hawthorns of

Newcastle, in 1837, the gear-

ing being 3 to i, so that one revolution

of the driving wheels caused the rail

wheel to turn three times. The "llurri-

cane"' was used a short time on the Great

"Western Railway, and was said to Have

maintained a speed of lOO miles an hour,

but that did not preserve it from

premature demise. Harrison's failure did

not discourage others froiu trying simi-

lar experiments.

The inventive habit has been cultivated

for many years in the United States

through liberal patent laws that enable an

inventor to enjoy the fruits of his in-

genuity. Owing to this there is an army

of ingenious men ever ready to improve

on foreign inventions, with the result that

a mechanical oddity appearing in a foreign

country soon appears on this side of the

Atlantic in exaggerated form. The Har-

rison two-story locomotives had several

imitations in America.

rUUCK LOCOMOTIVE.

equipped and fourteen by the end of

the year. On the Canadian Pacific

railway there were at the end of that

year. 176 engines equipped with super-

lu-;iters, 22 having been removed and

07 applied. The Canadian P.icilic have

RAUL CENTK.VL I'OWKK LOCO.MOT1\"K

also received or have on order 176 ad-

ditional locomotives equipped with

superheaters. The results of observa-

tions as to the efficiency of locomotives

with and without superheaters shows

that superheating saves to to 15 per

Wire Rope Tramway.

The usefulness of the modern aerial

wire rope tramway is illustrated by a

plant, recently installed for the Thacker

Coal Mining Co. of West Virginia. The
tramway crosses the Tug River and
runs to a loading station near the top

of the mountain. It has a clear span

of 1,300 feet.

A wagon road from the base to the

top of the mountain, and following the

same general direction as the

tramway, is said to be three

miles long, and it requires

more than an hour for load-

ed wagons to make the jour-

ney. The buckets of the

tramway system, traveling at

the rate of 300 feet per min-

ute, make the entire distance

in about four minutes.

The difference in elevation

lietwen loading and discharg-

ing stations is 360 feet, a dif-

ference which permits the

tramway to be- operated by

gravity ; that is, the descend-

ing loads on one side pull

up the empty buckets on the other

side. The speed of the line is con-

trolled by two brakes, one attendant

handling both levers, while another at-

tendant loads the buckets as they enter

the terminal by simply opening the coal

"N

—

7"

FIG. 10. II.\RRISON'.S "THUNDERER."

Thrift.

"Yes," boasted the over-dressed indi-

vidual, "I can make my clothes last. This

hat is an example of my thrift. Bought

it three years ago, had it blocked twice,

and exchanged it once for a new one at a

railway restaurant a few days ago."

cent of coal in freight service, and 15 to

20 per cent in passenger service. There

is also a marked saving in the water

consumption.

The revival of interest in superheated

steam brought about by the discussions

of railroad men has been infectious and

we notice that those in charge of sta-

tionary engine plants are trying to find

out how much fuel saving virtue there

gate and permitting coal to pass from
tipple to bucket.

—

N. V. Commercial.

The long evenings will be upon us

directly and ambitious- people will be

looking for reading that will be at the

same time interesting and instructive.

A good guide for such people is our

Book of Books, sent free on applica-

tion.
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General Correspondence

Cylinder Packing Quickly Made.

Edilnr :

In cumiuclioii vvitii uui' conversation of

some three or four months ago, 1 am en-

closing herewith a photograph of our ma-

chine for making cylinder packing.

'I'hc packing pot is first chucked projj-

erly and faced and turned on the outside

to the proper size, and turned on the in

side 3-16 in, small at the same time. On.
gang of tools cuts the lower section and

the other gang of tools cuts the upper

section, thus finishing the entire pot at the

same time. The grooves are cut 1-16 in.

deeper than the thickness of the finished

ring; then the other head with the horing

tool bores the ring to the finished size

and as the tool comes to each groove a

ring is finished and removed, the proccs;,

continuing until all of the pot is worked
up. H. H. H.\RRINGT0N.

Master Mechanic, Erie Railroad.

Susquehanna. Pa.

Railroad Apprentices.

Editor:

I note your article on the sub

ject of apprentices, in your December
journal. This is a matter in which I have

been very much interested for the past

twenty-seven years, and with great suc-

cess, and am sorry to note that there is

not enough consideration given to the ap-

prenticeship system, either by private firms

or railroad companies. They show a lack

of interest in imparting the fullest in-

formation to the rising generation serv-

ing apprenticeships at the different trades.

The failure of a firm or corporation to

organize a good system for apprentice-

ship shows a lack of patience—it requires

much patience, and also requires years of

time, according to the class of business in

which they are employed.

A young man of seventeen or eighteen

years, with a good common school educa-

tion, is, in my opinion, a fit person for an

apprentice at any of the trades, and with

proper attention and encouragement, will

prove a valuable investment to his em-
ployers. I say proper care, because care

is the watchword to success in any under-

taking.

Be careful not to employ only such as

are fit for the trade—this can be deter-

mined by taking sufficient time to con-

verse with the lad. Care should also be

taken that you do not employ them
oftener than business will permit—be

careful that they are spaced far enough

apart in order to give them the fullest in-

struction in the different positions they

V, ill jjass through during their apprenticc-

^llip, and above all, be careful that you
iiave a good foreman, who has an interest

in apprentice boys—if you have not, you
liad better either abandon the foreman or

tlie boys, as the two must go together,

.ipprenlice boys fit for the trade and a

foreman fit to instruct the boys. Be care-

ful that you have a fixed plan how they

shall be cared for, in order to serve the

best interests of the firm, or corporation

you represent, then, I think, with a little

self interest on the part f)f the employer

not owe the firm anything for what he

knows.

A four years' term, when the time is

well spent in their several positions, is

long enough, and apprentices properly

looked after will make much better me-
chanics, as a rule, than any that are trav-

eling around seeking work—in other

words, if you want to have good men in

your shops, spend the time on them for

instruction, and make your own men.

If this plan is followed out for the

next ten or fifteen years, I will guarantee

LVL!NI:L!; l.\l.Kl.\(, ( .UUl."." .\1.\1)K ei.\ .\ uoki.nl; .\.1LL.

properly applied, he will put himself in a

position to meet competition much better,

and will have the pleasure of being some-

what" of a benefactor to the rising gen-

eration.

It is too much the practice, both in

railroad and private shops, to keep an ap-

prentice in one position where it appears

to them, he can be made the most money
out of—this is an injustice to the appren-

tice, and shows a decided lack of inter-

est on the part of the firm. There are

many apprentice boys who would make
bright workmen, if they had the proper

attention, and where he does not get the

proper attention and instruction, when
serving his apprenticeship, and in after

life succeeds in pushing himself forward

and obtaining good positions, he looks

backward over the time he was ser\-ing

^aid apprenticeship, and feels that he does

that a good apprenticeship system will

receive your hearty support.

John Toxge. Master Mechanic.

MiivtcafoUs, Minn.

Advancement to Higher Positions.

Editor;

I saw a word from Fred Stiffler in the

General Correspondence columns of your

July paper, and it was commented on by
a word for all, from the editor, on page

315. This embodies many of my senti-

ments exactly.

The only reason I can say which may
not be correct on this subject is, that

if a suggestion is taken by one in an
official position from a man, in order

to promote or facilitate an improve-

ment on one of the many trunk lines of

our badly blocked roads, and poor
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watpr service, others ihiiik that some

one is trying to get his job.

Now, why can not a G. M. or his as-

sistant canvass the employees' knowl-

edge on how to bring abput this, that

or the other for improvement, and give

the reward to the one sending in the

best solution to same. This gives the

G. M. and Supt. a chance to know what

kind of men he has in his employ in all

departments and a chance to make a

selection for officials from the ranks.

How does this strike the many?
G. MoRG.\N Miller.

El Paso, Texas.

Education of Firemen.

Editor

:

An article appearing in the August

number of Rallway and Locomotive

Engineering, entitled "Educating Ap-
prentices," was subsequently referred to

in an article entitled "Instruction of

Firemen," both of which were highly in-

teresting and instructive. The proper

education and training of the men who
are to take the position of locomotive en-

gineers in the future is a subject that

should be of vital importance to every

railroad company.

There are hundreds of young men now
being hurried into the responsible posi-

tion of an engineer without sufficient ex-

perience as a fireman to even make him a

good man in that calling, let alone the

making of a good engineer; these men
are not nor cannot be a success until they

acquire the education and training that

they should have gotten while working

iri the capacity of a fireman, and the ser-

vice rendered by this class of men is ex-

tremely expensive to the company.

Many firemen get practically all the

knowledge they have and are enabled to

pass their examination by delving into

books on the mechanical subject for a

few weeks before the time comes for

their examination, and having learned

the locomotive catechism by heart, they

are then thoroughly prepared for pro-

motion ; information gained in this way
is seldom retained for any length of time

and therefore of little value to him in

the future.

The system of operating railroads to-

day is changing with wonderful rapidity.

One idea has scarcely time for a. success-

ful demonstration until it is cast aside

and a new one taken up. It seems that

everyone in charge of operation is bent

on tearing out the old and building up

the new. and it occurs to the writer that

it would be wise to stop a moment and

inquire what the future is going to bring

forth in the way of engine men.

Coming along in with the advent of the

new ideas the strenuous operations and
the addition of very heavy power, we
have the new fireman whose sole effort in

life is to try and keep the engine hot,

and in fact that is all and even more than

he has time to do, for the work that is

required of the fireman in getting a large

engine and heavy train over the road is

often more than should be assigned to

any one man, and should the engine need

repairs he usually spends such time upon

the seat box trying to regain sufficient

strength to tackle the next hill, and so he

struggles along for two or three years

until the time for promotion comes and

he has little more practical knowledge of

the operating and care of an engine than

if he had been firing a stationary boiler

for a heating plant.

Then comes the examination which, in

most cases, is a well brought ofT farce;

a few weeks or a month before his time

for promotion he is notified by the road

foreman of engines that he will call him

in for examination. He procures all the

books on mechanical subjects he can find

and proceeds to stuff himself with knowl-

edge which he proposes to unravel when
he comes up for examination, and if he

is successful in his examination that will

probably be the last time he will think of

the lessons he memorized, and probably

it is very well that he don't retain much
of it, especially some that the writer

had occasion to read where the

question was asked, "How do you fix

a broken steam chest if steam leaks

out badly?" Ans. : "I would open the

smoke box and slack off bolts to steam

pipe at lower end on disabled side, and

slip a piece of sheet steel in the joint,

tighten joint again and proceed."

Some young runner might remember
that if he had happened to read it in his

search for knowledge before his promo-

tion and if he should be so unfortunate

as to get a steam chest on his engine

badly cracked or broken he might try to

fix it in that way, and does anyone sup-

pose that there is a great railroad in this

country that would tolerate having their

main line or even an important side track

blocked for four or five hours while some

poor, misinformed young engineer was
roasting his brain and inhaling great

quantities of gas frying to take up the

bottom joint of a steam pipe of a modern
locomotive with a modern equipment of

tools, viz : a broken-backed money
wrench and a cape chisel, it would occur

to the practical man that that instruction

was at least forty years out of date.

Wouldn't it be much better if every

fireman would provide himself with

books, get them when he first begins and

read and study them during his leisure

time and apply the knowledge he gleans

from them to his every-day work? Ask
the engineer a new question every trip

and from him and his observation he

will get the practical side. From the

books he will get the technical side, and

that makes the best education a man can

have.

The writer is of the opinion that the

company should go to some considerable

expense and trouble for tlie proper edu-

cation of their firemen. If their work is

so taxing that they cannot get the practi-

cal education necessary on the road, and

it is in a good many cases, then the com-
pany should put two firemen on the very

heavy power and they should also pro-

vide a school of instruction at their large

terminals to the end that the best educa-

tion possible be afforded their prospective

engineers so that when the time comes
for them to step over on the right side

they will be fully prepared to meet the

conditions that arise and it will not be

necessary to break up a large proportion

of the company's rolling stock before

they attain sufficient practical knowledge

to successfully run an engine.

The employees of a railroad company,

especially the engine men, are the life's

blood of the system, and if they are of

the best then there will be a strong,

healthy organization. If they are inferior

men, then the whole system will be con-

taminated by their shortcomings.

It has been thoroughly demonstrated

that the only successful way to make en-

gineers is through the position of fire-

men. Then as the . education and train-

ing of men in every walk of life and
especially that of an engineer is of the

highest importance, isn't it the part of

prudence for all the railroad companies

to throw around their young employees,

and especially the firemen, every oppor-

tunity for the gaining of good, healthy,

sound knowledge necessary to make them

first-class men in their final calling?

W. O. Van Pelt.

Pittsburg, Kans.

Grinding Cylinder Covers.

Editor:

I see in the August number Mr.

Lacey R. Johnson shows and describes

a machine for grinding on cylinder

covers; and this is a question I have

.isked dozens of engine builders—why
grind them on?

If he and all other engine builders

will face ofl the end of their cylinders

with a fine feed diamond pointed tool

and make the face on the head that is

to fit not over ^ ins. wide and face it

in the same way and bolt it on, they

will never grind on another head un-

less some duffer bruises it in some
way.

Don't scrape, grind, paint, grease or

pack; but just put them on dry arid

they won't leak.

Perhaps I ought not to expect Mr.

Johnson to try this any more than I

prevail upon our American builders to

try it, but as I always take pains to

say that I learned this trick in Eng-
land, he may be more easily influenced.

If they are never greased, painted

or scraped they may be put on and
taken oflf any number of times and
never leak. John E. Sweet.
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Roundhouse Jig.

Editor

:

The railroad management seem to lose

sight of the fact that men arc not keeping

pace with the increased sizes of modern

locomotives. While the difTerent parts of

locomotives are getting heavier, man re-

mains the same.

Now, "lest we forget," I would sug-

gest that all heavy engines be equipped

with a short rail, say about 30 ins. long,

made of 2 x J4 in. iron, and secured on

the under side of the running board, on

each side of engine, like sketch, and hav-

ing a small trolley running on it. A light

chain tackle, part of round house equip-

ment, together with suitable eye bolts,

etc., to screw into oil cup or oil cup holes

in strap, so that the men can pick up a

back end strap and brass or back end of

rod, middle connections, etc., and handle

it as only heavy weights arc handled.

Provision is made for handling air pumps,

steam chest covers, etc., but no provision

for lifting straps, brasses and rods ; they

are getting too heavy to handle without

ATT.\CHMENT FOR LIFTING RODS.

some mechanical appliance. In my sketch

A is the running board, B the rail, C the

trolley, D the chain tackle. Help the

round house man

!

W. DE S.-\NNO,

Ex-Loco. Engineer and Machinist.

Alameda, Cat.

Air Operated Vise.

Editor

:

The accompanying illustration represents

a fluid actuated vise invented by J. E.

Osmer, Master Mechanic of the North-

western Elevated Railroad of Chicago.

They are designed especially for railroad

machine shops and roundhouse uses. Air

used in closing the vise is also used for

opening the same, due to the diflference in

area of the piston head when the pres-

sure on each side of the piston head is

equalized. The movable jaw can be re-

versed or brought to a sudden stop by

simply lapping the valve.

The No. 7 vise, for example, has a

7 in. jaw, 7 in. cylinder, 11 in. opening

between jaws when wide open, 4 in. piston

rod made of steel. This vise at 100 lbs.

per sq. in. will give a grip force between

jaws of 2,590 lbs. In this construction

an increased shop output is obtained with-

out manual energy when these vises are

used on the rod bench, link bench or in

the round house. One single % in. iron

pipe is used, but when a slight, medium
or intense pressure is desired in the same
vice, 2 or possibly 3 pipes may be used,

each having a di (Terence in pressure and

contriillfd with reducing valves, sych as

clean the interior of all passenger coaches

with compressed air appliances, but coarse

painting, such as for freight and coal cars,

is applied by the same force, and the

rapidity with which it is spread is cal-

culated to make an old-time painter, with

p(jt and brush, green with envy.

AIR OPEKATF.D VISE FOR KAII.W.W SHOTS.

the ordinary air signal reducing valves

in train service. J. E. Osmer.

Chicago, III.

Interesting Railroad Shops.

Editor

:

A few days ago I found myself in the

beautiful city of Rochester, N. Y., with a

few hours' spare time on my hands. In

answer to my inquiry as to car building

or repair shops, I was directed to Lincoln

Park, where are situated one of the great

plants, for this purpose, of the Buffalo,

Rochester and Pittsburgh Railroad. Here
I found a very hive of industry and well

directed energy; also less red tape than

usually obtains in such institutions. In

place of a ticket admitting inspection of

some nook or corner of the shops, I was

furnished with a guide, who was told to

show everything I wished to see.

I was soon much interested in my
guide, for he attempted explanations of

such matters only as he understood. In

answer to a question he said, "No, I am

From the paint department we went to

that of the air brake. Here I was shown
a machine called the Twentieth Century

Outfit for mounting new and removing

old ^r signal and steam hose. Asked as

to how many air hose he could mount in

a day, the young man who was operating

the outfit told us he could mount as many
in an hour as a man could by hand in all

day, and what I saw him do in the few

minutes I watched his operations, con-

firmed his statement. This machine seemed

to be a pet of the men in this department,

for the reason, as I was informed, that

it "was invented and patented by one of

the boys right there in the shop."

The B. R. & P. R. R. and G. T. R. are

interested in a car ferry, which is ex-

pected to go into operation in a few

weeks, between the port of Rochester,

N. Y., and that of Coburg in Canada. The
capacity of each boat will be equal to the

ordinary train of loaded coal cars. • The
distance from port to port is about 50

miles, but this saves a railroad haul of

fleOifC'MC Valves

H**ott loOPEOfcTt

Vise

rtcVise JAW5

PIPING ARRANGEMENT FOR AIR OPERATED VISES.

not a railroad man yet. I am here to fit

myself for the business." This remark

covered the ground, and from it and what

I was able to see of my young friend

while in his company, predict that he will

be heard from later on, and higher up.

Compressed air is used extensively in

these shops, as is the case in all up-to-date

institutions of the kind. They not only

over 200 miles. It is to be operated by

the Ontario Car Ferry Company and will

make daily trips between the two ports.

I have visited many shops of this kind,

but judging from what I was able to see

in the limited time at my disposal, there

are few, if any, that will rank those of

the B. R. & P. at Lincoln Park.

Lockport, N. Y. Superb.
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Leaky Flues.

Editor:

It is my desire to offer a few items,

which, in my opinion, is of sufficient in-

terest and importance to our many loco-

motive friends, that by examining them

carefully, and practicing the suggestions

offered, they may receive some aid in

their arduous work.

The question of leaky flues of modern

locomotives should receive more careful

attention from the men in charge, than

they usually get. Upon this particular

question I have made some experiments

and observations, which in my opinion, is

valuable. I noted that some engineers can

run a locomotive several months without

flue troubles of any kind, others can only

run an engine a little while until the flues

show signs of weakness and distress, and

about every telegraph office they arrive at,

wire headquarters that the flues of engine

so and so are leaking verv had and would

culation, if any, in the boiler; consequently

the cold supply of water falls toward the

bottom of boiler and cnills the lower

rows of flues and thereby causing them to

contract and pull into the flue sheet, par-

tially destroying their beads, and this

practice continued from day to day, finally

results in serious damage to flues. I've

heard engineers and firemen; lots of

them, say that the beads are burned off

the flues. No such thing, I assure you

my good friends ; beads are broken and

pulled off by the contraction of flues, and

not burned. I wish to direct your atten-

tion to a set of flues with beads broken

and partially off. It will be noticed that

the ones with beads off are about the

center of flue sheet, and below the center

line, usually. There is a reason for this,

and on this wise. When the cold water

is kept pouring into the boiler, after cir-

culation' has ceased, the heat rises to the

lop, thus maintaining as nearly uniform

lA.XK lngim; r.i.ii.T i.\ (.;kk.\I-\.\y vok xiit .\i.\iui-K.\.\ k.mlw.w.

like to cut down, in order to get in with-

out having to dump the fire, etc.

I will endeavor to give, what in my
opinion, is the cause for many of such

failures. The engine will leave the ter-

minal with a heavy tonnage train, not

much attention given to the amount of

w-ater in boiler, perhaps the fire is not as

heavy as it should be, the engine is

worked hard for some considerable dis-

tance and steam pressure falling, perhaps,

the fireman is working hard with his fire

to get it into good condition, all this time

the supply of water in the boiler is getting

low, anxiety is beginning, to rise in the

engineer, and the injector is put to work,

the engine struggles along as best it can

and finally reaches the first stop with per-

haps one gauge of water in boiler and the

steam pressure down 40 or 50 lbs., below

the maximum, maybe the left injector is

set to work along with the other one, the

blower is kept working strongly and in a

little while the boiler is filled with cold

water. Of course, while the engine is

standing idle there is but very little cir-

as possible, a happy medium, so to speak,

between expansion and contraction, and

the beads of these flues will be found in

good condition, while those in the center,

or below the center line of flue sheet are

broken and torn off.

It is not my wish to be understood that

this is true of all cases of flue failures

from one stopping to another, but it is

largely so of all cases of new flues.

The engineer who is desirous of getting

the best results out of a set of flues is

always anxious to carry the water as uni-

formly as possible in the boiler of the

engine he is in charge of. Well, you tell

me that this cannot always be done, due

to the fact that you must get up a cer-

tain amount of momentum to help the en-

gine get the train over the hard pulls, and

make other certain points for trains who

have the right of track over you, etc. In

answer to your first proposition I'll agree

with you that a little momentum is a val-

uable aid to an engine in getting up and

over a hard pull, but an engineer who

uses good judgment never sacrifices steam

pressure, water and extra coal, in favor

of momentum, he starts with his train

from any point with the necessary amount
of water in the boiler, and gives the fire a

chance to raise the pressure to near its

maximum when the injector is put to

work where it will supply the boiler, and

notches up the lever and keeps it as near

the center of quadrant as the engine will

do its work to the best advantage, thus

getting the greatest benefits from steam

expansion, but then oft times steam ex-

pansion must be lost sight of when the

engine is working to its ma.ximum to get

the train over the hardest pull, if, how-
ever, the engine has been given a good
show before the hard pull is encountered

it can be greatly favored when the oppor-

tune time comes and leave no bad effects

to the flues.

When the engine is brought to a stand-

still from any cause, and the water is

fairly low in the boiler, the injector

should not be allowed to continue to work
for any great length of time, lest the cool-

ing process to flues and sheets develop.

One to two inches of water is a sufficient

amount to inject into a boiler while there

i:i a cessation of circulation.

Now, as to the second question you

raise. I will add that this one is hardly

worth considering, as it seems absurd to

undertake to get a heavy tonnage train

from one siding to another to get out of

the way of train having the right of track

over you, unless you have the time re-

quired by the company's rules to go there

and get out of the way and clear them

according to rule. In other words, never

take any more out of the engine than it

is able to give satisfactorily, and when
you have accomplished this you will be-'

gin to reduce your engine failures and en-

hance your value as a locomotive engi-

neer.

There is a good deal of speculation re-

cently among young runners, and some
old ones, as to the best method of locat-

ing a broken balance strip spring, or strip,

while on the road. Of course, when this

befalls an engine the reverse lever is al-

ways trying to tear itself out of the quad-

rant, and the larger the steam chest and

valve, the more anxious is the lever to

tear things to pieces, to say nothing of

trying to notch it back under a steam

pressure. Some would endeavor to locate

this bit of annoyance by listening to the

blow from the exhaust, but in large en-

gines with heavy cylinder castings this is

very difficult to do, the blow is then very

light, and then it can hardly be defi-

nitely ascertained from which side it

comes.

I will give my idea of how to more

accurately locate the trouble, and you will

no doubt agree with me that it will prove

to be a more sure way.

For instance, if you should think it is

on the right side of the engine, place it

on the upper or lower quarter on that
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side, set the Linikc, open the tlirotllc and

admit a good quantit.v of steam to llic

chests, then move the reverse lever from

full forward to full back motion, if you

can, if you cannot do this you will find

the trouble is on that side. The side the

engine stands on the quarter, by moving
the reverse lever back and forward, as in-

dicated, the valve travels the throw of the

eccentric, which amounts to SJ^ to 6

inches, as the case may be. On the side

the engine stands on the center, the valve

travels but very little, if any, and if tlic

spring or strip should be broken on that

side the reverse lever can be moved, as

indicated above. The longest travel of

valve with the load on it under the steam

pressure will tell you every time just

where the trouble is and you can report

the correct side to have the steam chest

cover removed and the necessary repairs

made. .And in this correct report to the

2-8-0 for the Tonopah & Goldfield.

The Baldwin Locomotive Works
have recently built for the Tonopah &
Goldfield Railroad three heavy Con-
solidation locomotives. The maximum
grades on this road are 33 per cent.,

and these engines will be used in both

freight and passenger service. They
can exert a tractive effort of about 39,-

160 lbs., and the hauling capacity at

slow speed, exclusive of engine and
tender, on a straight grade' of i:i per

cent., is about 360 tons.

As shown in our illustration, these

engines are equipped with singlc-ex-

jiansion cylinders, 24 x 28 ins., and
balanced slide valves which are driven

by the shifting link motion. The ec-

centrics are placed on tlie third driving

axle, and the eccentric rods are

straight. The links are placed back of

the second axle, and the link blocks

I wit 11 thciii. The wheel base ol the

engine is 25 ft., the driving wheel base

being 17 ft. When the whel base of the

tender is taken into consideration the

total of engine and tender becomes
58 ft. II ins. The weight of this en-

gine is 207,450 lbs., the amount carried

on the drivers is 185,900 lbs., while

that on the engine truck is 21,550 lbs.

With the tractive power given above,

and the weight on the wheels as stated,

the factor of adhesion is 4.7. The total

weight of the engine and tender taken

together is about 340,000 lbs.

The cab of this engine is of steel,

with one large window conveniently

arranged in each side. Suitable steps

and hand holds arc provided. Steam
lieating apparatus and an electric head-

light are included in the equipment.

The boiler is of the wagon-top type

with three rings in the barrel, the sec-
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coal can be carried on the tender. The
trucks are of the arch bar type, with

steel bolsters. The wheels are of solid

rilled steel made iy the Standard Steel

right hand quadrant, and at night each

position is indicated by a different colored

light. When the arm is horizontal a red

light is displayed, when it is raised to an

<3Z f^

a:

Jl

«^

Stop and stay. Proceed with cau-
tion to next sig-

naL On high-
speed track.

Proceed at high
speed, on high-
speed track.

Proceed with
caution on mod-
erate speed track.

Works. A few of the principal dimen-

sions are here appended for reference.

Boiler—Thickness of slieets, ^ and 13-16 ins.;

fuel, soft coal; staying, radial.

Fire P.<x— Material, steel; length, 108 ins.;

width, 66 ins.; depth, front, 69^2 ins.; depth,
back, 6oJ4 ins.; thickness of sheets, sides,

fs in.; thickness of sheets, back, Y^ in.;

thickness of sheets, crown, j^ in.; thickness
of sheets, tube, J<a in.

Water Space—Front, 4J^ ins.; sides, 4^ ins.;

back, 4 ins.

Driving Wheels—Journals,^ main, 10x12 ins.;

journals, others, 9x12 ins.

Engine Truck Wheels—Diameter, front, 33 ins.;

journals. 6x10 ins.

Tender—Wheels, diameter, 33 ins.; journals,

syixio ins.

Signals on the Pennsylvania.

A new system of signals has recently

been tried on the Pennsylvania Railroad,

and the results of its operation are of

interest to railway men. The system was

devised by a committee appointed by the

railroad to investigate existing methods

of signal operation and to recommend a

system which could be adopted over all

their lines.

The principles which gevern the new ar-

rangement are as follows : First—Two
arms and two lights are displayed on every

high signal. With existing signal arrange-

ments the number of arms and lights is

variable. A small arm with a lower

power light is, at times, placed further

down on the post or on a separate low

post, but is so far away from the two

main signals and of so much smaller size

and less powerful light, that it does not

iF"

Stop and proceed
after waiting time.

Proceed to next sig-

nal prepared to stop.

interfere w-ith the two arm light prin-

ciple.

Second—Day indications are given by

three positions of the arm in the upper

I

Proceed at
moderate speed,
on moderate
speed track.

angle of 45 degs. a green light is displayed,

and when it is still further raised to a

vertical position a white light is displayed.

Third—Class A.
—"Stop and Stay" sig-

nals which authorize or restrict train

movements, and at which a train,' if it is

stopped, must stay until the signal is

changed allowing it to proceed. This

class includes interlocking, train order.

fact that the lower arm and light are not

distinctly under the upper arm and light,

but located toward the left, so that the

lower arm appears about two feet shorter

than the upper one and the lower light

shows on the left hand side of the post,

while the upper one shows on the right

hand side. This staggered relation of the

two signals is very noticeable both in day-

time and at night.

Class C—Signals which Give Informa-

tion Only and do not authorize or restrict

train movements : Switch indicators, both

home and distant; flag station, water tank

and stop and slow signals, indicated by

horizontal lights and special designs for

day indicators. These signals are all low

and do not interfere with the two-signal

principle used on the high poles.

Fourth—Signals Designate the Speed

of the Trains Rather than the Routes, at

points where interlocking systems are

used.

The Top Arm Governs the High Speed

Track, provided no crossover movement is

inconcluded in the route. It indicates pro-

ceed at highest speed permissible, modified.

^ J o:

r

D ^:-

w I

^

s:

J

Stop and stajr. Proceed with
low-speed track.

Proceed at low
low-speed track.

speed on

controlled manual, manual controlled and

telegraph block signals. They may be dis-

tinguished by the fact that the lights are

vertically over one another and the arms

appear the same length.

Class B—"Stop, Wait Time and Pro-

ceed" signals which authorize or restrict

train movements and 'past which a train,

if it is stopped, may proceed after wait-

ing time, even though the signal has not

changed and still indicates stop.

iSM

®-

Proceed at speed.
Next high-speed sig-

nal is at caution or
clear.

Proceed at « mod-
erate speed. Next
moderate speed sig-

nal is at caution or
clear.

This class includes automatic signals

(and incidentally distant signals when the

latter are used as independent indica-

tions). They may be distinguished by the

of course, by curves or any arbitrary or-

der placed up on the speed.

The Second Arm Governs Medium

Speed Movements, and refers to a diver-

gence from the high-speed routes^ such as

an easy crossover upon which a speed of

forty or fifty miles an hour is pi-oper.

The Third Arm governs low speed

movements ; over short crossovers, against

traffic, into sidings, etc. This arm is

shorter than the other two, has a short

range light and is placed much lower

down the post than the two main signals.

The interpretation of signals is given

below.

Red Light and Arm Horizontal
—

"Stop."

Green Light and Arm at 45 degs.

—

"Caution." Proceed to next signal which

is now at "stop."

White Light and Arm Vertical—

"Clear." Proceed at speed, next signal at

"clear" or "caution."

All interlocking signal arms remain

normally in the horizontal position and at

night show a red light. The arms are

moved one at a time, so that an engineer

cannot pass any signal post unless the

signal for his particular movement is at
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"^Caution or Clear." The other signals

on the post would all be at "Stop."

On the signal posts where no high speed

route exists, the top arm is fixed in the

horizontal position and the light is al-

ways red. At signal posts where no cross-

overs or moderate speed routes exist the

second arm is fixed in the horizontal

position and the light is always red. The

only case when the top and second signals

would both be out of horizontal position

at the same time is on an automatic sig-

nal pole where the lower arm would act

as a distant signal for a medium speed

route controlled by an interlocking to.wcr

ahead.

Transportation and Space.

Ohio's railroad commission has put it-

self in conflict with the opinion of the

inter-state commission as to the right of

railroads under the law to contract with

newspapers to exchange advertising for

transportation. They have ruled in favor

of such a proposition, but, of course,

their determination governs only so far

as the state is concerned. Commenting

upon the matter, an ol'fK-ial of one of the

roads says

:

"At no time has there been any doubt

in the minds of railroad people as to the

right of the railroads to accept a con-

sideration other than cash for passenger

transportation. We have expected just

such a decision as has been made by tlir

state commission, and believe the inter

state commission will be compelled to re

verse its" original opinion, all law aiid pre

ce.deiit-of barjar and .trade being ignored

by its .holding. •

."If advertising, space has a value and

is. bought by a railroad, it can certainly be

paid for with a commodity of equal value,

be it cash, transportation service or some-

thing else. It is only a question of time

when the federal commission will- have to

submit to being overruled." , ,

The ruling of the Ohio commission i^

very broad, in that it holds that, the- rail-

roads may accept anything of etjual value

iqr transportation, and that a , cash con-

sideration,,, as insisted- upon by the inter-

slate commission, is not compulsory.

—

N. y. Commercial.

Shire Oaks Round House.

The Pennsylvania Railroad has com-

pleted a new round-house at Shire Oaks.

Pa., on the Monongahela Division. The
heavy movement of coal and coke from

the Uniontown territory, and of the prod-

ucts of the iron and steel mills south of

Pittsburgh, necessitated improved facili-

ties for housing and preparing engines.

The new round-house at Shire Oaks is

built of concrete and cement, with a plas-

ter superstructure. In order to obviate

the effects of the corrosion of steel from

coal gases, the interior of the building is

finished in wood.

Corrugated Tubes.
• At the recent Master Mechanics' As-

sociation held at Atlantic City, Mr.

Gc6rge W. West, superintendent of

motive power of the New York, On-

tario and Western, spoke in an interest-

ing way of the results achieved by the

use of corrugated boiler tubes for loco-

motive service, lie said that it had

been, found that by practical tests when
engines were equipped with corrugated

tubes that the mileage of such loco-

Railroad Company and others have con-

ducted experiments by pumping cold

water into boilers that had been purposely

overheated and nothing worse occurred

than making the sheets leak, due to the

sudden contraction, but these acts of en-

lightenment appear to exercise no in-

fluence whatever upon the minds of

people cherishing the explosion theory.

The belief that water must not be in-

jected into a hot boiler has a most detri-

mental effect in the management of boil-

PENNSyLVANIA SIGNALS, STOP, WAIT TI.ME AND PROCEED .SItiNALS.

motives was double that made by en-

gines equipped with ordinary tubes.

Another advantage was the absence of

hot sparks thrown from the stack,

which resulted in a large saving of

paint on front ends, and proved that

more heat had been abstracted from the

hot gases than was usually the case.

Injecting Water Into Hot Boilers.

One of the most pernicious popular fal-

lacies is that injecting water into a hot

boiler is almost certain to cause an ex-

plosion. It is difficult to understand how
this fallacy originated, but it is blindly

believed in by thousands of people who
ought to be better informed. The United

States Government, the Pennsylvania

ers, for it sometimes happens that the

man in charge could prevent a boiler

from serious damage if water was sup-

plied promptly when the crown sheet was

found to be dry. The fear of increasing

the danger by starting the injector leads

many men to draw the fire, which makes

a bad case worse, for the intensified heat

and the delay connected with dumping

the fire burns sheets that otherwise would

only be slightly scorched.

In urging that water be instantly sup-

plied when a boiler is found to be over-

heated, we do not mean to imply that

there is no danger from explosion

through neglecting the water supply. The

danger is from the weakened condition of

the sheet from overheating.
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Causes of Boiler Explosions.

We have received a letter from a cor-

respondent who takes our chief editor to

task for opinions which he had expressed

through a daily paper concerning the ef-

fect of injecting w;ater upon hot boiler

sheets, and the question is put, "What is

the cause of boiler explosions anyhow?"

In regard to boiler explosions we have

always admired for its force, brevity and

truth the introduction to a report on the

sul)ject by a committee of the Ainerican

Railway Master Mechanics' Association,

which reads : "Explosions occur from

over-pressures. It matters not whether

the whole boiler or only a portion is too

weak to resist the pressure." In other

words, the strength of the boiler was not

equal to the strains that were brought to

bear upon it. Nearly all the boilers that

explode go to pieces under the ordinary

working pressure that they may have suc-

cessfully resisted for years without the

least sign of distress. But while the

pressure continued to be held up to the

usual maximum, the boiler kept slowly

deteriorating and the day came when the

vessel could no longer withstand the old

working pressure. The pressure did not

vary in its intensity, but the boiler sheet,

seams or stayed surface became weaker

and weaker ; then disaster arrived. That

disaster was nearly always a great sur-

prise to the people acqu:iimed with the

boiler.

Deterioration begins the day steam is

raised on a new boiler and its progress

ought to be carefully watched, but that

precaution in the interests of safety is

very often neglected. So long as a boiler

gives no signs of weakness or decay the

men in cliarge too often conclude that

nothing is wrong demanding remedy.

They house themselves in a fool's paradise

until the unexpected disaster comes. De-

terioration of boilers proceeds from var-

ious causes and some types of boilers are

much more susceptible to weakening in-

fluences than others. The records of

boiler explosions point out the types that

are most likely to be the subject of ac-

cidents and ought therefore to be most

carefully watched.

The prevailing tendency towards high

boiler pressure is bringing its harvest of

disaster and the probability is that that

harvest will grow more profuse as years

roll by unless proper precautions and

remedies are applied without delay. Un-

duly high pressure is a menace with all

classes of boilers, but it is peculiarly

dangerous in boilers that have uneven

strains due to errors of design or con-

struction. A badly designed boiler is much

more difficult to keep in safe condition

than those of good form and on that ac-

count nuist always be the object of con-

stant solicitude.

All boilers cannot be made in the best

form for durability and meet the many

requirements that are demanded of them,

and when this fact is plain it then be-

comes the duty of those having charge of

boilers to govern their work accordingly.

The worst form of boiler can be kept in

safe condition by proper inspection and

repairs, the cost of which will be in pro-

portion to the form and amount of

pressure carried. One of the greatest

troubles that exists in having boilers

cared for is that those having charge of

the work will base their opinion and

actions on who made the boiler, and how
long some other one has run without re-

pairs, not taking into consideration that

they are of very different form and in

different service.

When you come to the locomotive

boiler, it will be seen that nearly all ex-

plosions are caused by the failure of stay

bolts, arid when this is not the cause the

next most prolific cause is the hot crown

sheet, which becomes weak by over-heat,

and the result is it goes down, leaving

the stay-bolts. The only remedy for this

is to keep water on the crown sheet when

there is a fire under it, and that is much

less trouble than it is to always keep

good stay-bolts in a boiler, which is one

of the most important points, and re-

quiring more judgment than any other

thing in the care of boilers. It can only

be done by constant inspection, by careful

and competent inspectors, the best of

which will make some mistakes, but when

doing so they will generally be on the

side of safety, as in case of thinking that

a bolt is broken when it is not ; tliis always

results in getting a new one in place of an

old one, which if not broken, is much

more likely to break than one just put in.

Instruction in Signaling.

There is a school for instruction in

signaling in existence on the Great

Western Railway of England. The
remarkable thing about this school is

that it is not intended for signalmen;

they get their instruction elsewhere.

The students who attend this school

are embryo stationmasters, and the in-

tention is to afiford them the means of

becoming acquainted with the duties of

signalmen and with the intricacies of

the art, for the purpose of increasing

their general efficiency and enabling

them to better insist on expeditions

and safe working.

The school at Padington is equipped

V ith charts, photographs, etc., and there is

a model junction and locking frame on

a table in front of the class when
scliool is in session. This model is

said to be the most perfect thing of its

kind in the world, and was designed by

Mr. A. T. Blackall, the signaling en-

gineer of the Great Western Railway.

Students have the satisfaction of see-

in.LT the practical working of a typical

railw-ay junction in miniature, and ex-

planatory lectures accompany the dem-

onstration.

The method of testing the knowledge

of the members of the class is for the

instructor to state or propose the

passage of a certain train through the

junction, and he gives the class the

route; that is, he may say this train

will hold the main line all through, or

he may say it will leave the main line

and ,go over such a line to such and

such a branch, and the class are ex-

pected to write down on paper the

numbers of the signal levers which will

have to be moved in order to set up

tl'.e route and display the proper sig-

nals. It then becomes possible to de-

monstrate the correctness or incorrect-

ness of the answer given by any stu-

dent, as the levers of the model can be

worked before the class. If a wrong

answer is given, the model reveals the

defect at once. In this way it is possi-

ble to show the necessary sequence in

each signal and switch movement, and

as the junction is interlocking it proves

to the class, that although the signals can-

not be made to give false indications,

it is yet possible to lose time and delay

trains by the slow or inaccurate work-

ing of the system. The knowledge gained

by this kind of exercise is most valuable

to men who will have to deal with signal-

men.
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The Walschaerts Valve Gear.

Apart from the K'lH-'ral mcruasc of

weight in locomotives tlie introduction of

the Walscliaerts valve gear has been the

most iinjjortant innovation in recent

years. We have taken repeated oppor-

tunities to point out in our columns the

advantages of the gearing in the matter

of accessibility and in the important ele-

ment of reliability in the retention of the

relative movement of its parts to the

niovemcnt of the piston, in other words,

its continuance of opening and sinitting

the valves correctly. In the final analysis,

however, the real test of the gearing, as

in all mechanism, is the record of service

as observed and reported by those who
are in a position to make observations

that cannot be gainsaid.

In this latter regard we have taken the

liberty during the sunnner months to in-

quire of engineers on some of the leading

railroads as to their opinions of the mer-

its of the Walschaerts valve gear after

prolonged service, and we have every-

where been met with the statement that

the gearing had given such excellent ser-

vice that it had passed beyond the ex-

pectation of all who had the opportunity

of testing its merits. This seeirs like

extravagant praise, but it was easy to

gather from the various sources of infor-

mation at our disposal that the service

of the valve gearing was of such a kind

that it had already passed outside of the

consideration of the engineers and others

under whose supervision it had come.

No reports, no complaints, is the highest

praise that can be given to any part of the

twentieth century locomotive, and that is

the position which the Walschaerts valve

gear has reached in its brief experience in

America.

It is no part of our purpose to belittle

the shifting link motion so long in use on

American locomotives. On certain classes

of engines it has done and is still doing

excellent service. It has suffered from
various causes, among which is an un-

avoidable liability to get slightly out of

order, chiefly from the fact that the mov-
ing force is so far removed from the

valve itself, that an increasing amount of

lost motion is, under any condition, un-

pvoidable. The movement having to pass

through so many joints, each of them
affected by variable forces, no lasting pro-

vision could possibly be made to retain

the valve in its true position for any con-

siderable length of time. From this or-

ganic weakness there grew both ainong
engineers and machinists a spirit of rec-

tifying, which in many instances was a

mere meddling with the mechanism. The
Walschaerts valve gear is fortunately

free from offering the same temptation for

this experimental work. The attachment
of the valve rod and crosshead obviates

the possibility of the slipping motion in-

cidental to a link oscillating in a long
arc, and the closely connected movement
of the piston and valve in the Walschaerts

gearing renders the movement nearly ab-

solute.

It may be noted that while the reports

so far are of the most gratifying kind,

there is still an absence of detailed re-

ports in the matter of work accomplished

in the various fields of locomotive service

and also the comparative costs of fuel

and lubrication which, no doubt, is ac-

cumulating in the hands of railroad offi-

cials, and in due time from these we will

b( able to gather more fully the compara-

tive merits of the Walschaerts valve gear

as' applied to American locomotives.

High Speed Gasolene Railroad Motors.

A press dispatch sent from Chicago
early in August reads:

"On its first severe long distance test

one of the new Union Pacific all-steel

motor cars followed the fast Overland
Limited, as a second section, more than

150 miles. In a third of this distance

the motor gained on the Limited to

such an extent that the car was held at

a block signal six minutes.

"For the 153.6 miles covered by the

test the speed made was 34 miles an
hour. Meeting trains and other delays

increased the time considerably above
what the car could make on an open
track. On the return trip from Grand
Island to Omaha, though no speeding
was attempted, the car made 36.3 miles

an hour. The highest speed attained

was 53 miles an hour.

"The gasolene motor car under test

is known as No. 7, and is one of the

latest turned out at the Union Pacific's

Omaha shops. It is believed that

branch line traffic, for which Mr. Harri-

nian originally suggested these cars,

can be handled more quickly, efficiently

and cheaply by this means than in any
other way.

"The newest type of these cars is

55 ft. long, weighs 58,000 lbs., and seats

seventy-five people. The side entrances

and large circular windows are uncom-
mon features, in addition to the usual

comforts of a first-class passenger
coach. When necessary the motor cars

can haul a trailer for baggage, mail and
express."

That was a striking performance, and
indicates that gasolene motors may in

the near future become rivals of the

steain locomotive in the movement of

trains and prove itself as efficient and
economical in train service as the gas
engine has proved itself as power for

stationary industrial purposes. But
considering that the object in building

the gasolene driven cars for the Union
Pacific was to provide cheap power for

branch lines that traverse sparsely set-

tled districts, we cannot help thinking

that economy of operating has been

sacrificed to display of design, luxurious

furnishing and the capacity for high

speed. There seems to be a mania

among the builders of automobiles

to turn out vehicles capable of at-

taining tremendous speed, and the

designers of the Union Pacific gaso-

lene motor car seem to have been
touched with the high speed contagion.

As the officials of many railroads arc

searching for a motor car suitable for

operating branch lines at small expense,

some of them may be inclined to secure
cars similar to the Union Pacific flyer.

To those entertaining such sentiments

we would say, give the question further

study and consideration. The Union
Pacific gasolene motor car, as stated in

the dispatch, weighs 58,000 lbs., which
seems certainly heavy for service that

ought not to entail speed of more than

thirty miles an hour. The dead weight
makes a heavy load for a gasolene engine.

Nickel an Uncertain Material for Rails.

.Among the many recommendations
made to prevent rails from breaking is

one advising the introduction of nickel

steel, which would make a much
stronger rail than the Bessemer steel

from which practically all steel rails

are rolled. This recommendation
comes from prominent rail makers and
is not lacking in cool assurance. There
is no doubt that the market has been

loaded for the last few years with in-

ferior Bessemer steel rails that have
been rolled from the whole blooms,

the inferior top included, which used to

be cut off when the demand for rails

was not so urgent as it is to-day.

When vigorous protests were raised

by railroad managers against the in-

ferior steel which rail makers were
working into rails, ordinary people

would have supposed that the makers
would return to the old time practice

of using only good material, but in-

stead of that they propose putting new
burdens upon their customers in the

form of enhanced prices.

It is doubtful if the expensive remedy
proposed, would be satisfactory as a

preventative of breakage. Nickel steel

when new is a very strong material,

but there is reason to bel:ev.e that it

deteriorates in service more rapidly

than ordinary steel. If steel makers
wish to raise their profits by inducing

railroad companies to use nickel steel

rails, they had better roll some rails

of that material and have them placed

under heavy traffic to demonstrate

their wearing qualities.

It is a very significant fact that at the

present time the Egyptian Minister of In-

struction has decided that fifteen Egyptian

students shall be sent every year to

England to complete their education

as doctors, lawyers, engineers and pro-

fessors.
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Book Notice.

Development of the Locomotive Engine,

by Angus Sinclair. A history of the

growth of the locomotive from its most

elementary form, showing the gradual

steps made toward the developed en-

gine, with biographical sketches of the

eminent engineers and inventors who

nursed it on its way to the perfected

form of to-day. Many particulars arc

also given concerning railroad develop-

ment. Published by the Angus Sin-

clair Publishing Co., 136 Liberty street,

New York. 680 pages, profusely illus-

trated, and bound in half morocco.

Price, $5.00.

The railway engineering world will be

pleased to hear that Mr. Sinclair has

completed the great task that he set out

to do more than thirty years ago. That

the book more than meets the expecta-

tions of those who have seen advanced

proofs of the pages is saying a great

deal, because it has long been known that

the accomplished author has been spend-

ing much time and labor on the work.

The completed book is a monument to

his industry and ability, and is altogether

the most important contribution to rail-

way engineering literature in the par-

ticular field which it covers. The great

bulk of the work is entirely new, and

a perusal of the storied pages opens up

an ever widening vision that reflects an

admirable phase of the human intellect

in persisting in the more complete sub-

jugation of the titanic forces of nature.

Beginning with the earliest attempts

at harnessing steam, the narrative un-

folds itself with the interesting grace of

a romance. The entrancing story is

epical in the greatness of events. The
characters that follow each other in rapid

succession are all heroic. There is an

aptness and justness in the space given

to the biographical parts of the work.

The reader is never wearied with unim-

portant details. In the development of

the locomotive a thousand busy hands

have worked, and it has been left to Mr.

Sinclair to point out the contribution

made by each to the perfected mechanical

marvel of to-day. He has brought to his

work not only a mind stored with per-

sonal recollections of many of these

gifted engineers who aided in the de-

velopment of the locomotive, but his long

experience as a writer has perfected him
in the art of classifying the mass of

material and presenting the salient fea-

tures of the interesting subjects in their

proper place and in the best possible

light. In this latter regard Mr. Sinclair's

work is in sharp contrast with that of

the work of many eminent biographers,

who are apt to overpraise their heroes.

In Mr. Sinclair's book, while the surpass-

ing work of James Watt is tersely

pointed out, the merit of Newcomen's

engine is frankly allowed, while just

recognition is given to Trevethick. Hed-

ley and others of the early adapters of

Watt's engine to locomotion, as well as

10 Stephenson, whose success as a pro-

moter should not place him in the false

position of a great inventor.

Passing over the familiar ground of

the beginning of the work, we are led

to the Genesis of American Railways, an

important and interesting chapter, which

ought to be read in the public schools.

The connecting of the Atlantic Ocean

with the western rivers follows, and the

construction of the railways over which

the grandly growing locomotives are

pushing their way toward the setting sun

fill many interesting pages that shed a

flood of light on a great group of ad-

mirable characters, pioneer engineers,

chivalrous adventurers, unsurpassed in

song or story, some of them battling on

through trial . to triumph, others falling,

soldier-like, in action, but whose deeds

are fittingly commemorated in this no-

table book. The establishment of the

machine sliops where the first locomo-

tives were built is described, and the

original features in construction proceed-

ing from these busy factories are full of

interest, and, as in all else, the survival

of the fittest blossoms into the colossal

locomotive works at Philadelphia, Pater-

son, Schenectady and other places.

The method of dividing the descriptive

portions of the work into geographical

sections is finely illustrated in the chap-

ters on railroad construction and loco-

motive building in New England. Typi-

cal Eastern men loom largely up in this

most interesting section, prominent among
which is William Mason, whose fine

taste in beautifying the locomotive aided

largely in reconciling the . popular mind

to the appearance of the iron horse.

During this period a superior class of

constructors was developed, and the

name of Master Mechanics fittingly ap-

plied to them. Mr. Sinclair presents in

his pages a number of these high-class

workmen, fitting examples for the work-

men of to-day. Indeed, the chapters

dealing with the construction of the vari-

ous leading railways are full of interest,

and in passing along these great high-

ways of traflSc few would think of the

individual self-sacrifice and the unwearied

eflfort they represent. The actions of the

various State legislatures are the subject

of some caustic comment',' and it is sur-

prising to learn how much heart-breaking

opposition the railroads have encountered

from absurd legislative enactments.

Considerable portions of the book are

taken up in the description of parts of

the locomotive. The chapter on boilers

is an excellent work in itself, as also is

the chapter on draft appliances and spark

arresters, while the portion devoted to

the development of valves and valve mo-

tions shows how carefully the author

has conned his subject, and there is no

book on the subject of valve motions

published at the present time that gives

at once such a comprehensive treatise as

this portion of Mr. Sinclair's book does,

accompanied as it is with fifty fine illus-

trations of the various devices that have

been used, or are in use in moving the

valves of locomotives.

We cannot refrain from calling special

attention to the chapter on Freaks and

Curiosities in locomotive construction.

The author presents twenty-nine exam-

ples of these curiosities, with accompany-

ing descriptions, and while most of them

are fearfully and wonderfully made, there

is an air of seriousness in the work that

h very far from being akin to levity.

One marvels at the ingenuity displayed,

and while they look as absurd as Fal-

stafF's soldiers, they form a characteristic

collection that impresses themselves on

the memory of the interested and amazed

beholder, and it must be remembered that

it is from the manifest errors in the con-

struction of these engines that the ac-

complished mechanician has learned what

should be avoided.

Safety devices, especially the Air Brake

and Safety Valve, are treated in a clear

and comprehensive manner. The de-

velopment of these devices from crude

and embryotic beginnings has kept pace

with other improvements, and is treated

in its historical relation to the growth

of the locomotive. The book fittingly

closes with a chapter on the locomotive

of to-day, and while a fine panegyric is

passed on the splendid engines that are

the crowning triumph of twentieth cen-

tury mechanism, the author combats the

opinion held by the uninstructed that the

locomotive engine has reached the limit

of its possibilities, and assures us that the

engine is still susceptible to much im-

provement on the lines of increased effi-

ciency.

The book contains a finely character-

istic portrait of the author, and among
the numerous illustrations are the por-

traits of fifty or sixty eminent engineers

and railway men. The book is in every

way a very notable contribution to the

literature of our time, and it is fortunate

that Mr. Sinclair has found time in the

course of a remarkably busy life to col-

lect the materials and prepare a book

that at once takes its proper place as the

standard work on the development of the

locomotive engine.

In conclusion it may be noted that the

author shows a generous frankness in

acknowledging the sources from which

he has gathered much of his valuable in-

formation. There is a highly interesting

chapter on the railway development in

Canada from the pen of Mr. George

Sherwood Hodgins, the well-known en-

gineering writer. This contribution is of

historical value and will be accepted as

authoritative concerning the beginnings of

railroad and locomotive construction in

the Dominion. C. L. W.
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Subaqueous Tunnel at Detroit.

The Micliigan Central Railroad is the

only one of the New York Central Lines

in whose roadbed there is any serious

break. The gap to which we refer is

where the Detroit river forms the inter-

national boundary between Canada and

the United States. The river where it

separates Windsor on the Canadian side

from the city of Detroit is perhaps three-

quarters of a mile wide, and the connec-

tion is made by the use of large and

powerful ferryboats.

The building of a railroad tunnel at

this point is a serious undertaking, as

the bed of the river is for the most part

soft blue clay, and the vessel traffic up

and down, when reckoned in tonnage, is

about equal to that of the famous Suez

Canal. The form of tunnel decided upon

was that of twin tubes, and the method
of construction devised by Mr. W. J.

Wilgus, vice-president of the New York
Central, may roughly be described as

the "cut and cover" method as applied

to tunnels under water. Mr. Wilgus at

first proposed to dredge a ditch or chan-

nel across the bed of the river, fill it

with concrete and then drive the tunnel

through it. This would practically be

equivalent to making rock and then bor-

ing it, and an easier method at once sug-

gested itself to his mind.

The method thus evolved consists of

Our lialf-tone illustrations show sec-

tions of the tubes as they stand in the

contractor's yard. Each section consists

cf a circular ring of J^-in. steel plate,

In the mass of concrete forming these

platforms are contained conduits for

telephone, telegraph, signal, lighting and
electric power cables, and the platforms

FRONT VIEW OF TUNXEI.
(Photo

TUIiES WITH COXXECTIXG DIAPHRAGMS.
by Detroit News-Tribune.)

with a central fin or diaphragm all round

it. These diaphragms are placed about 12

ft. apart, and serve to stiffen the tube,

as well as support it on its bed of con-

crete. The sections of tube are 250 ft.

long and are each 23 ft. 4 ins. in diameter.

DETROIT RIVER TUNNEL, LOOKING TOWARD CANADA.

dredging a channel or ditch right across

the bed of the river, laying sections of

tube in the ditch, connecting them to-

gether when in place, filling around and
over them with concrete, and then pump-
ing out the water in each of the con-

tinuous tubes.'

and have a lining of concrete 20 ins. thick,

which gives a clear diameter of 20 ft.

Each tube contains one track, and the

height from top of rail to roof of tunnel

is 18 ft. Concrete platforms S ft. 3 ins.

above the rail and 3 ft. lOj^ ins. wide on

top run along the sides of the tunnel.

provide space for workmen in the tun-

nels and a walk way for passengers in

case of necessity.

The tunnel is, as we have said, com-

posed of twin tubes of steel, and the

subaqueous portion is 2,622 ft. in length.

The roof of the tubes will be at no point

less than about 41 ft. from the surface

of the river. This is slightly more than

the depth required by the navigation

Irws. On each of the shores the tubes

connect with tunnels and open cuts, and

through these, cars will be operated by

electric locomotives. The work alto-

gether will comprise an electric zone on

each side and under the river about 23,000

ft. long. There is a double track enter-

ing an open cut at the Detroit end 1.540

ft. long, then through a land tunnel 2,129

ft. long. The subaqueous tube itself

comes next, and at the Windsor side

there is a land tunnel 3,192 ft, followed

by an open cut 3.300 ft. long.

Our line cut illustration, for which we
are indebted to Mr. Wilgus, gives an ex-

cellent idea of how the work is being

carried on. In the far distance and near-

ing the Canadian shore is the dredge

equipped with powerful clam-shell

buckets excavating a trench or ditch

across the bed of the river. This trench

is about 48 ft. wide at the bottom, and

about 32 ft. deep, with a slope of sides

of "4 to I, so that the width of the top

of the ditch is between 50 and 60 ft. wide.

All the material taken from the bed of

the river is loaded on scows and taken

away.

Behind the advancing dredges are the

pile drivers. Their work consists of

driving temporary piles in the bottom of

the trench, upon which to locate the

tubes prior to placing the concrete. There
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are also two rows of temporary piles In this condition the section is

driven, one on each side of the trench, out into the stream, steered in between

These are long ones, and come up above the row of guide piles and slowly sunk

the surface of the water. They serve as by allowing the air inside to escape, the

guides and between them the tubes are final adjustment being made with the corn-

placed before sinking, and these guide pressed air tanks, which are afterwards

piles cause the tubes to go down and floated to the surface and used again.

settle in the trench in the required direc- When in position on the bottom of the

tion. The guide piles are taken out after trench the last section is jomed to H is htrc_ that the use _ot the plank

, the section already down. 1 he

towed out any large amount of cement being

washed away. The scow or barge used

on the Detroit River work is about 135

ft. long by 35 ft. wide and is arranged

with three of these tremies on one side,

each with high leads similar to pile-

driver leads. These are used for raising

and lowering or moving the tremies.

thev have served their purpose.

SIDE VIKW OF TUNNEL SECTIONS.
(I'hoto by Detroit News-Tribune.)

The trench having been excavated, and tubes shoulder in heavy rubber gas-

the piles having been driven, the scows kets at the joints, in each side of which

shown behind the pile drivers are those are partially cylindrical chambers. Into
^^^

used for placing the tubes. These scows these chambers the best grade of cement
^^^^^^^^ adopted, the general contour of

carry derricks, air machinery, div-ers' grout is ^introduced. The^^ jmnts^ ^are
^^^^^^ ^^^^ ^^^^ secured. A very great

eq

ing bolted to the edges of the

diaphragms becomes apparent. Concrete

made of one part cement, three of

sand and six of broken stone is poured

in between the tubes and the 3-in. plank-

ing. This concrete fills in between, un-

der, over and around the tubes, and

covers them to a depth of 4 ft. 6 ins., and

\s 3 ft. thick below them. Outside the

planking the space between it and the

sloping side of the trench is filled with

sand and gravel and. covered with loose

stone. When the tubes are all finally

bedded the wooden bulkheads at the end

of each section are removed and the

water pumped out.

This method of tunnel building has

tlie advantage of being easier and quicker

than driving the tubes through with

pneumatic shields below the river bed.

When using the shields in soft ground,

aN ill this case, the bed of the river

would probably have had to be covered

with a blanket of clay, or the freezing

process, such as has been carried on in

the river tunnels at New York, would

have had to be resorted to. In any case.

a roof of about 15 ft. would require

to be carried over the tubes if driven

with shields in order to prevent air from

inside blowing out into the water. The

tubes so driven would require to pass

IS ft. belaw the lowest portion of or

any hollow in the river bed. With the

face, and there is probably less danger

involved. The grades on the Detroit-

Windsor tunnel are 2 per cent, at the

Detroit end and a 1.5 per cent, grade at

the Windsor end. The fact that the

grades have thus been reduced more than

they could have been if the tunnel had

uipment, hoisting apparatus, etc. The finally locked with heavy pins fitting into
^^^^ ^^ ^^^ ^^^^ ^^^ ^^^^ ^^^^^^ ^^^ ^^^_

the river bed is followed, and easier

corresponding sockets in the adjoining

section, and securely bolted. The for-

ward end of each of the tubes has a

sleeve 17 ins. long, which is fitted over

the end of the section previously sunk.

The ne.xt operation is filling in with

long containing two tubes and 23 dia- concrete. This is done from a barge ^^^_^^__
phragms is made ready to float off on fitted with concrete mixers and a set l^^^=-^g
the river. This is done by blocking up of tremies which distribute concrete under

and around the tubes. These tremies

are long steel tubes and are usually made

from 8 to 12 ins. in diameter, each with

a hopper at the upper end. The tremie

is dropped down so that the lower end

rests on the ground or on the concrete

a huge vessel with wooden sides having which has already been placed. The tube

steel ribs across holding the tubes. On h then filled with concrete from the top
, ^ :, ,

top of the tubes and chained to them are and is raised enough to allow the con- been driven below the river bed is a

four temporary floating cylinders, each crete to ooze out around the bottom of permanent economy
-^^f

-' '

"l^*^^

about 10 ft. in diameter and 60 ft. Icjng. .be lower end. The tube is moved over itself felt. As a matter of fact, this un-

These are filled with compressed air and, the mass so as to distribute the concrete, nel, as now constructed, is ^t °"« P'^"

with the enclosed air of the main tubes This material is constantly supplied to about 8 ft. above the level of the bed of

and the planking along the outer edges the hopper at the upper end, as fast as it the river, while preserving the depth of

tunnels, as we said, are steel tubes,

made in sections with diaphragms

or strong plate frames between thciu.

The diaphragms hold the tubes in

the same relative position to each

other, with centres about 26 ft. apart.

A section of tunnel about 250 ft.

each end of the twin tubes with bulk-

heads of wood. The tubes, therefore, en-

close air. On the outer edges of the

diaphragms, solid 3-in. planking is bolted,

which adds to the buoyancy of the whole.

The section when ready to float is like
SECTION OF TUNNEL SHOWING TRENCH,

FILLING, CONCRETE AND TUBES.

of the diaphragms, make the whole sec-

tion buoyant enough to float.

runs out at the bottom. In this way the water above it required by government

concrete is deposited under water with- regulations.
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Correspondence School

Fourth Series—Questions and Answers.

91.—How do you block up or get to a

side track with a broken engine truck

wheel or axle?

A.—Assuming that this is a four-wheel

truck, and that the front wheel or axle is

broken, one of the ways that this emer-

gency may be Iiandlcd wlien short of heavy

jacks is as follows: Chain the front of

the engine truck up to the main frames of

the engine as tightly as possible, then run

the front drivers up on a wedge or old

fish plate or other convenient object.

This will raise the engine sliglitly and the

chained up end of the truck will come up

a little. Next block under each engine

truck frame with a couple of ties or long

blocking so as to hold the truck where

you have got it. Move the engine

ahead just enough to let the front drivers

down on the rail, the long blocking under

the truck will slide slightly, but if care-

fully done the truck will be kept up. Now
tighten the chains by means of wedges,

etc., to take up all the slack possible and

run the leading and the second drivers up

on wedges. The engine truck, at the

chained up end, will come up a little more.

Block it up tightly in that position, and

come forward just enough to let the front

drivers down on to the rail; this will

give a little space between top of leading

driving boxes and frame. Put a block in

on top of the leading driving box each

side and come off the wedges with the

back drivers. This will leave the chained

up end of the engine truck higher than

the rail, and the engine truck should then

be blocked on each side of the cradle and

the truck plate so as to prevent side

swinging, and the broken axle should be

chained up to the engine truck frame so

as to prevent it moving or falling down ;

a block put in under saddle and engine

truck frame over the good wheel boxes

will help to carry the weight and relieve

some of the strain on the chain.

92.—In dealing with the Mogul type of

locomotive with broken engine truck

wheel or axle, what w-ould you do?

A.—In this case the same general pro-

cedure as that outlined in answer No. 91

should be followed, only the whole engine

truck must be chained up. It will help

somewhat to hold back end of equalizer

by block placed on top of equalizer and
below the cylinder saddle. The engine

must be run cautiously, as weight for-

merly borne by engine truck is now on

leading drivers.

93.—With broken tender truck wheel or

axle what would you do?
A.—If front wheel or axle of leading

tender truck is broken and no iacks avail-

able, twist check or safety chains so as tu

take up all the slack. Put block at an
angle between tic and tender frame and
pull ahead a few inches so as to raise

tender frame and carry truck up at dis-

abled end, block truck and let tender frame

down l)y backing off block; tighten safety

chains and raise tender frame same way
again if necessary. Put rail across tender

frames or on water bottom, over shovel-

ing plate and chain disabled end of truck

to ends of rail. Chain broken axle up so

it will not fall down or get in the way.
If any other wdieel or axle is broken in

tender, the same general procedure may
be followed, but rail or long stout stick

of wood be put across tender top, over
coping, but blocked along on top of tank

plates, so as not to bear on the coping,

A — rhc frame is fastened solid to the

cylinders and cylinder saddle.

97.—Would you disconnect an engine

for a broken guide?

A.—Yes, would disconnect main rod at

butt end and shove it and the crosshead

forward, block crosshead and centre valve

and carry main rod in guide yoke clear

of crank pin.

98.—How do you handle an engine if

throttle sticks open, or dry pipe joint

leaks so steam cannot be shut o(i from
engine ?

A.—Steam pressure may be reduced

so that the engine can be handled by the

reverse lever and the air brake.

99.—What will you do if throttle is dis-

connected and remains shut?

A.—Steam pressure may be reduced

C,RI:.\T INDr..\N PE.\I\SUL.\ EXPKKS.s TRAIN I.KW IXG \EK.\L AT TUNCTIO.V
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and chain defective end of truck on each

side to overhanging end of rail block over

good bo.xes and under frame so as to re-

lieve strain on chain. If check chain

clevises are suitable, chain to them.

94-— Is it necessary to take down the

main rod if frame is broken between the

cylinder and forward driving box?
A.—Yes, take down main rod on the

defective side of the engine,

95.—Would you take down either rod if

frame is broken between forward and

back driving boxes?

A.—If both frame bars are broken be-

tween driving boxes it is right to take

down both side rods. If only one frame

bar is broken it is likely to be the lower

one. close to the pedestal binder and en-

gine can be run home carefully with side

rods up.

96.—Where is the frame fastened solid

to the other part of engine?

and engine towed in without disconnect-

ing anything.

100.—If a crank pin brass gets hot so

the babbitt melts, would you cool it off

with water before all the babbitt comes out?

A.—No, get all the melted babbitt off

the pin, as the sudden application of cold

water is liable to make some of it stick

to the pin. See that the oil way from
cup is clear to the pin and lubricate freely.

If brasses can be loosened bj' slacking

key, do so, and with ample lubrication it

will not be necessary to cool with water.

loi.—Can you take out a tender truck

brass and replace it with a new one?

How ?

A.—Yes. I should take the weight of

the tender on a jack and then jack up the

axle box until the wedge comes below the

lugs in the roof of the box and then pull

out brass and wedge. If a large jack is

not available or time presses it is possible
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to jack up the end of the arch-bars of the

truck and take out the brass.

102.—An engine truck brass?

A.—This depends upon the construction

of box. If the brass is held in place by

a boss in the centre, fitting into a cavity

of the box, take weight of engine at the

front end and jack up tlic bo.x until boss

drops out of cavity.

103.—How often do you examine the

ash-pan, grates and dampers?

.-\.—At the end of every trip.

104.—What are your duties after cut-

ting of? from train at the end of trip?

A.—Answer according to rule of your

own road.

105.—What are your duties in case of

wrecks when your engine is oft the track?

A.—It is my duty to know that train is

protected and to notify the train dis-

patcher by wire of the accident and the

extent of the trouble as far as I can tell.

If the engine cannot be put on the track

without the help of the wrecking crew, it

is my duty to keep the engine in steam, if

possible, so as to be able to assist. I

should make such other arrangements as

occasion requires.

106.—Do you understand the principle

on which an injector works?

A.—The principle on which an injector

works is that when a jet of steam at high

velocity is combined in a suitable way

with a body of water moving at a lower

velocity, the combined water and steam

(now forming hot water) is able to move

along the delivery pipe and unseat the

check valve against boiler pressure and

enter the boiler. It is a suitable combina-

tion of a heavy body (water) moving at

slow speed with a light body (steam)

moving at high velocity, which enables

the injector to act.

107.—What are the different builds of

injectors on this road?

A.—Answer according to the equipment

of your road.

108.—What is the combining tube?

A.—The combining tube is the one in

the injector where the jet of steam is

combined with the water.

109.—If sand or dirt gets into the pas-

sages, will the injector work?
A.—No, the injector is a very delicately

proportioned instrument, and if its pas-

sages are clogged or obstructed it fails to

work.

no.—In case an injector will not work
when it has always been reliable before.

where would you look for the trouble in

the first place ?

A.—First look to see if there is water

in the tank, then in the water connection

between engine and tender I should care-

fully examine hose and strainer.

in.—If it will not prime at all?

A.—Probably short of water or hose

or strainer choked up.

112.—If it primes, and breaks when
opened wide, where would you expect to

find the trouble?

.\.— The water supply is probably in-

sufficient or joints may be drawing air.

113.—When boiler check sticirs up or

leaks back as water comes from the boil-

er, how do you remedy it?

A.—Open the overflow of the injector,

and endeavor to reseat the check valve by

working the spifidle of the check valve

and starting and stopping the injector

several times in succession so as to en-

deavor to wash off any dirt or grit that

may be on the seat of the check valve.

114.—Is there more than one check

valve between the injector and boiler?

A.—Answer according to the equipment

of vour own road.

Elements of Physical Science.

V.—CENTRE OF CR.WITY.

The centre of gravity is a point in any

body about which all its parts are bal-

anced. It is the centre of weight and must

be distinguished from the centre of mag-
nitude or of motion. The centre of mag-
nitude is a point equally distant from its

opposite sides. The centre of motion in

a revolving body is a point which remains

at rest, while all the other points of the

surface are in motion. The centre of

gravity may coincide with the centre of

magnitude and it may not. If a wheel

is of uniform weight and density the cen-

tres of magnitude and of gravity will be

the same, but if the wheel is heavier on

one part, the centres will vary in a cor-

responding ratio.

The point in a body in which the centre

of gravity is situated, may be found, in

many cases, by balancing it on a point. In

bodies of regular shape and density lines

drawn from opposite corners will bisect

each other at the centre of gravity. Bodies

that are irregular in shape and that may
be suspended so that they can move freely,

may have the centre of gravity located by

dropping a plumb line from the point of

suspension, and mark the direction of the

line on the surface of the body. The body

can then be moved to another position and

another line drawn when the plumb line

is applied, as before. The bisecting point

will be the centre of gravity.

ST-\BILITV OF BODIES.

The lowest side of any body is called

the base. When the line of direction pass-

ing through the centre of gravity falls

within the base, a body stands ; when the

line passes outside the base, the body falls.

Of different bodies of the same height,

that which has the broadest base is the

hardest to overturn, because its line of

direction must be moved the farthest to

fall outside of its base. The truth of this

principle has an enduring proof in the

stability of the pyramids. No other struc-

tures fashioned by human hands have

stood the blows of circumstances for so

long a time.

A ball of uniform density has its centre

of gravity at its centre of magnitude.

When such a ball rests on a level surface,

the line of direction passes through the

point of support, and the ball remains

stationary. When a ball is placed on a

sloping suriace, the line of direction falls

outside of the base, and the ball begins to

roll. A square block placed on the same
surface, maintains its position because its

centre of gravity falls within the base.

Of bodies with bases equally large the

lowest is the hardest to overturn, because

its line of direction is least liable to fall

outside of its base. Under these condi-

tions, the lower the centre of gravity, the

more stable a body is. It will be observed

that in packing goods in wagons or cars

or vessels, the heaviest are placed lowest.

It may be noted that while there are no

exceptions to the general law relating to

bodies falling, where the line of direction

of the centre of gravity falls outside,

some bodies can be so constructed as to

resist the force of gravity. The most

notable illustration is that of the leaning

tower of Pisa, with a height of 150 feet

and leaning to such a degree that the top

of the tower overhangs its base over 12

feet. In spite of this fact it has stood for

centuries. The centre of gravity is much
lower than it appears to be from the fact

that heavy materials have been used in the

bottom of the structure, the lower stories

being of heavy volcanic rock, the middle

stories of brick, and the upper stories of

an exceedingly light porous stone. If the

same material had been used throughout,

the tower could not have stood.

ROTARY MOTION.

Rotary motion has the quality of keep-

ing a body from falling, even when its

line of direction falls outside of its base.

This will readily be observed in the spin-

ning of tops, which retain their equil-

ibrium while in motion, but which fall

immediately on becoming stationary.

Other bodies not so evenly balanced can

readily be kept from falling even if the

centre of gravity is not over the point of

support, but if the body is constantly

moving round the axis of motion, before

it has time to fall in consequence of being

on one side of its axis, it reaches the

other side, and thus counteracts the pre-

vious impulse. The higher speed has the

effect of steadying more completely the

moving body, and as the motion slackens,

the body gradually oscillates more and

more, and finally falls.

EQUILIBRIUM.

The centre of gravity in all bodies tends

to get to the lowest possible point. Solid

bodies resting on a surface in such a way
that their centres of gravity are lower

than they would be in any other position,

are said to be in stable equilibrium. If

the centre of gravity could be brought

lower by placing them differently, they

are said to be in unstable equilibrium.

Thus an oval resting on its longest side

would be in stable equilibrium ; while

standing on either end it would be said to

be in unstable equilibrium.
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Questions Answered

mRFXT ANU INDIRECT VALVE MOTION.

(79) M. C. L., Mexico, writes: We
have some engines here with valve mo-

tion arranged as follows : The go-ahead

eccentric follows the main pin. The trans-

mission bar connects with the link-block

supported by a hanger, the front end con-

nected to bottom rocker arm, and top

rocker arm to valve stem. Is tliis engine

direct or indirect?—A. Wi: would imagine

from your description that the engine has

indirect valve motion. The rule for de-

termining whether valve motion is direct

or indirect is briefly this: If when tlie

eccentric rod moves forward, the valve

moves back, the motion is indirect. If a

forward thrust of the eccentric-rod pro-

duces a forward movement of the valve,

the motion is direct. It does not matter

whether a transmission bar is used or

what the style of the intermediate con-

nections may be.

WHAT IS A "consolidation" ENGINE?

(80) J. J. C, Roanoke, Va., writes : I

would like to have you settle a contro-

versy by answering through the columns

of your valuable journal the question.

What constitutes a consolidated locomo-

tive engine?—A. First of all let us say

that the name of the class of engine to

which you refer is the consolidation type,

not "consolidated." A consolidation en-

gine is a 2-8-0 engine, that is, one with a

two-wheel pony truck and eight driving

wheels. An example of this type may be

seen on page 368 of our August issue

The name of the type was derived from

the fact that the first of its class was

turned out of the shops of the Lehigh

Valley Railroad just after that road had

effected a consolidation with another cor-

poration, and this first engine was simply

called the "Consolidation" in memory of

that event. The name of this particular

engine soon became the name of the whole

class of 2-8-0 engines.

BALANCED SLIDE VALVE.

(81) B. W. T., Australia, asks: When
altering a locomotive with the ordinary

D-slide valve into a balanced valve what

percentage of weight do you take off, and

how do you figure out the same?—A.

Suppose the outside measurements of the

entire top of the valve are 21 ins. by 10

ins. This would give an area of 210

sq. ins., which with a steam pressure of

140 lbs. per sq. in. would equal 29,400' lbs.

pressure on the top of the valve. Now if

the valve is balanced- by the usual method

of strips resting on springs and sliding

on the under face of the steam chest lid

or on the balance plate and supposing

the measurements of the space enclosed

by the strips are 20 ins. by 9 ins., this

would give an area of 180 sq. ins., which

would relieve the pressure on the top of

tlie valve to the amount of 25,200 lbs.

The rule recommended by the committee

of the American Railway Master Mechan-

ics' Association for balancing cither the

ordinary D-slide or the Allen valve is.

Take the area of the exhaust port, plus

the area of two bridges, plus the area of

one steam port. These . are added to-

gether equal the area of balance. This

area is measured from the inside edges

of the balance strips. The rule gives

roughly a balance of from about 55 to 58

per cent,

KKDrCTION or IlKAKF. PRESSURE.

(82) G. 11. 1'., Willow (ilcn, N. Y..

writes: (i) I'.y reducing the brake pipe

pressure 5 llis., how many pounds of

air will go from the auxiliary reser-

voir to the brake cvlinders?—A. Five

TWISTED PORTION OF SECOND SPAN OF
.\VOC.-\ BRIDGE, SOUTH AFRICA.

pounds of air will go from auxiliary

reservoir to brake cylinder, which would

result in a brake cylinder pressure of

about 8 lbs., with an 8-in. piston travel.

RETAINING VALVE.

(2) How much pressure is retained

when using handle of retaining valve in

liigh pressure position?

—

A. When the

retaining valve is in use there is a press-

ure of 15 lbs. retained in the brake cylin-

der, providing there is more than 15 lbs.

in the brake cylinder at the time the

brakes are released. Fifteen pounds is

maximum standard pressure retained.

EXHAUST PRESSURE.

(83) B. W. T., Australia, writes:

When working a locomotive at 50 per

cent, "cut-off" with a boiler pressure

of 175 lbs., what would be the pressure

per square inch in the exhaust cavity

of the slide valve? Kindly explain how
10 find such pressure with varying cut-

otT.—A. The pressure of steam in the

cylinder at the moment of exhaust can

readily be ascertained by the use of the

indicator, an instrument which is con-

nected to the cylinder by a pipe so that

the same pressure acts on the indicator

spring as exists in the cylinder,

EFFECTS OF MUD-BURN.

(84) J. B. E., Baltimore, Md., asks:

What are the physical and chemical

changes which take place when the sheets

of a firebox become mud-burned?—A.

Similar effects are produced in iron which

has been overheated in the fire. It is

probable that oxygen is to some extent

absorbed by the plate.

NEUTRAL POSITION OF BRAKE VALVE.

(85) B. W. T., Australia, writes: A
train of 40 vehicles (or less) fitted with

standard quick action brake apparatus

.uid engine fitted with equalizing dis-

iliarge valve No. 65, a simple feed valve

• ipplies the brake by making a lo-lb. re-

duction and returns brake handle to

neutral position. When so applied, if

one of the release valves on vehicles

reservoir are opened, can this release

valve be held open long enough to ex-

haust into the atmosphere all the air

from all the brake parts of the 40 vehicles,

leaving only the main reservoir of engine

charged up with pump working?—A. If

lap position is meant by neutral position,

there is no air admitted to brake pipe

in the lap position, and as the release

valve is opened on auxiliary reservoir of

one vehicle the pressure of air in that

reservoir would be reduced below that

in the brake pipe, which would result

in the triple valve on that vehicle going

to release and recharging position. In

release and recharging position air from

the brake pipe flows through the triple

valve into the auxiliary reservoir, and

since the release valve on this reservoir

would be open the air would escape to

atmosphere, which action would con-

tinue until all of the air from the brake

pipe had exhausted, leaving the main

reservoir and connections charged.

However, this further reduction of brake

pipe pressure caused by the opened re-

lease valve would apply the brakes with

still greater force on the remaining

vehicles in train. There would be air

in the auxiliary reservoirs and brake

cylinders of the remaining vehicles.

DIRECT AND INDIRECT ENGINE, ETC.

(86) E. V. S., McCay's, Tenn., asks:

(l) What is the difference between a

direct and an indirect engine?—A. A
direct engine is an engine where the

piston rod acts directly on the driving

shaft by the intervention of a single

rod as in the case of a locomotive. An
indirect engine is so called when an

intervening beam, such as is used on

river steamers, forms part of the en-

gine. Direct and indirect valve motions
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are explained in answer to Question No. 79.

(2) What is the difference between

a plain valve and a balanced valve?

—

A. A plain valve is a valve where the

full steam pressure is exerted on the

exposed surface of the top of the valve.

A balanced valve is so called from the

devices that are used to reduce the

steam pressure on the top of the valve.

This is done by enclosing a portion of

the upper surface of the valve, usually

with four strips, resting on springs and
sliding on a parallel face attached to

the under side of the steam chest cover.

This prevents the steam from exerting

its pressure on the entire surface of the

valve and reduces friction.

(3) What is a locomotive?—A. .'\

self-propclling wheel carriage, especial-

ly one which bears a steam boiler and
one or more steam engines which com-
municate motion to the wheels ami

thus propel the carriage.

(4) What should be done in case of

a broken intermediate equalizer?—A.

A description of the engine is neces-

sary to give full directions, but in the

breaking of equalizing beams it is well

to remove the broken pieces and put
blocks of hard wood between the top

of the driving box and underside of

the frames. This transfers the weight

of the engine directly from frame to

axle boxes and the next equalizer

The valve has a supplementary steam

passage cast above tlie exhaust cav'ty

The valve and seat are so arranged

that, as soon as the outside edge of the

valve begins to open the steam port,

the supplementary passage also begins

receiving steam, thereby giving a

double opening for the admission of

steam. As the travel of the valve is

always short when an engine is running

at high speed, the advantage of the

double opening is evident, because it

admits the steam promptly at the be-

DKICIX.M. i'OR.M (IF .\I,I,I-:.\ \'.\L\'K,

ginning of the stroke, and maintains a

full pressure on the piston till the point

of cut-off. The general effect on the

smaller class of locomotives was that

the engine could take a train along,

cutting off at 6 ins. with the Allen

valve, when with the ordinary valve the

links would require to be dropped to

8 or 9 ins. Many railway men claimed

that a saving of coal amounting to

seven per cent, could be effected by

the use of the Allen valve.

our illustration. The girder is made
with 7-16 in. webs, and double plates

top and bottom J4 >"• thick by 14 ins.

wide fastened by 6 x 4 x 54 " angles.

These girders are spaced 7 ft. 10 in.

centres, and are united by strong cross

bracing at each end, leaving a well in

the centre of the car. The main gir-

ders are supported upon two smaller

girders which rest upon the centres

of two eight-wheel trucks at each end.

The car is thus carried on thirty-two

wheels, or si.xteen axles, and it is equipped

with air brakes. Two 8-in. king bolts

hold tlie main bridge girder, as it may
1)0 called, to the two girders which rest

upon the trucks.

The car, over couplers, is 103 ft. loYz

ins. The main girder is 66 ft. 10

ins. long. Each truck has a wheel

base 12 ft. 9 ins., and the arrangement
of two separate trucks at each end per-

4nits the car to curve readily, though
on short curves the body of the car

must necessarily have considerable

side movement away from the centre

line of the track.

The open well in the centre of the

car is about 24 ft. long, and the load

is carried, as occasion requires, either

on the top of the main girders or upon
[-beams, which cross between the gir-

ders on the level of the lower flange,

against which they are bolted by four

SPECI.\L ONE HUNPREn AXn-FIFTY TON STEEL FREIGHT C.\R.

which is in good condition must be

held in place with a block of wood or a

nut placed on top of the frame and
below the end of the equalizer next to

the good spring.

The Allen Valve.

The introduction of the piston valve

into the later class of locomotives, and

the extending of the length of steam

ports on those engines where the D-
Slide valve is still used have somewhat
overshadowed the merits of the Allen

valve, which was looked upon as a

very marked improvement in last cen-

tury practice.

One Hundred-and-Fifty Ton Car.

In 1902 the Bethlehem Steel Com-
pany were confronted with the problem

of the transportation of large castings and

forgings in single parts for especially

heavy machinery, and for the carriage

of which the railroads were unable to

furnish suitable cars.

In order to fulfill contracts, a car

was built in their works at South

Bethlehem, Pa., in 1903. The weight

cf the car complete is 196,420 lbs., and

it has a capacity of 300,000 lbs.

The car itself consists of a pair of

plate girders 6 ft. deep at the centre

and tapering both ways, as shown in

bolts, two to each girder, passing up

along the sides of the girders and through

heavy steel caps on the top flange of

each girder.

This car has proved its value in that

it has transported various very heavy

pieces of machinery. Some of the

weights carried have been: One 12,000

ton armor plate press, the heaviest

single shipment, weighing 277,000 lbs.

One hydraulic flanging press for the

Baltimore & Ohio Railroad, the heaviest

single casting of which weighed 123,300

lbs. One 5,000-ton hydraulic press, the

heaviest single casting of which
weighed 252,010 lbs.
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Air Brake Department

Duplex Compression.

The sluani is used but once in this

pump, ;iiui the steam piston of one
lylindcr actuates the steam valve,

which distributes the steam in tlie op-
posite cylinder and vice versa.

From our illustration it will be seen
that the steam valves, which arc lo-

cated in the lower portion of the pump,
are fastened between two shoulders in

the reversing rods, therefore any move-
ment given the reversing rods by the

steam pistons will move the steam
valves the same. It will also be seen
that the steam valves and ports in their

seats are similar to those of a locomo-
tive. We will call the steam pistons
and cylinders high and low pressure,

according to the air cylinders opposite
them, the low pressure air cylinder be-
ing 12 ins. in diameter and the high
pressure cylinder is 8 ins. in diameter.
Referring to the figures on the steam
valves, valve No. i is actuated by the
high pressure piston and admits and
exhausts steam to and from the low
pressure cylinder, and valve No. 2 is

actuated by the low pressure piston
and admits and exhausts steam to and
from the higli pressure cylinder.

When steam is admitted to the pump
ii flows past valve No. i through the
low pressure cylinder lower admission
port under the low pressure piston
forcing it upward; as tliis piston nearly
completes its stroke the button on the
end of the reversing rod is engaged by
the reversing plate on the piston and
moves it upward with valve No. 2 until

valve No. 2 uncovers the lower ad-
mission port to the Iiigh pressure cylin-

der, then steam passes through this

port under the high pressure piston,

forcing it upward. As this piston near-
ly completes its stroke it moves valve
No. I, the same as described for the
low pressure piston and valve No. 2,

upward until it uncovers the upper ad-
mission port to the low pressure cylin-
der, when steam will enter on top of
the low pressure piston, forcing it

downward. As this piston nears the
end of its stroke the reversing plate en-
gages the shoulder on the reversing
rod, moving it and valve No. 2 down-
ward until valve No. 2 uncovers the
upper admission port to the high pres-
sure cylinder, and steam enters on top
of the high pressure piston, forcing it

downward. As this piston nears the
end of its stroke it moves valve No. i.

as described for the low pressure pis-

ton and valve No. j, downward until it

uncovers the lower admission port to

the low pressure cylinder, when the

same operations are repeated.

The exhaust steam, as these pistons
niake their strokes, passes through the

admission ports through the cavity in

the steam valves, then exhaust port
througli tlie exliaust pipe to the atmos-
phere.

When tile low pressure air piston

makes an upward stroke the free air in

front of it passes by the upper inter-

mediate discharge valves into the high
pressure cylinder. The high pressure

DUPI.E.X PUMP.

piston now makes an upward stroke,
while the low pressure piston remains
stationary at the top of the low pressure
cylinder, and forces the high pressure
cylinder of air, wdiich has a pressure of
about 45 lbs., past the final discharge
valve into the main reservoir. As the
low pressure piston made its upward
stroke the low pressure cylinder was
filled with free air, to be compressed
into the high pressure cylinder as it

makes its downward stroke, and as the
high pressure piston also made its up-
ward stroke the high pressure cylinder
was filled with free air. The high
pressure cylinder inlet and intermediate
valves are not shown in the illustra-

tion.

Brake Test in Round House.

A very reliable and interesting method
of testing the air brake apparatus on
locomotives is being successfully carried
on in some engine houses at present. A
reservoir, or series of reservoirs, in ca-
pacity equal to that of a forty, fifty or
sixty-car train, whichever is common
with the road using this method, is

located at some desirable place in the
engine house, from which a main pipe
is run around the engine house, and
from this main pipe branch pipes are
run to the stalls that the brake pipe of
the engine to be tested may be connected
with the reservoirs. After the brake
pipe has been cut in the pump is started
and the time required for the pump to

raise the desired pressure will correspond
with the time it will require to pump
up a train.

From this test reasonable time limits

can be placed upon pumps of different

capacities for charging a train, and when
they do not come up to this requirement
the pump can be changed before it has
delayed trains upon the road.

Since the brake pipe in this method
has the volume of a long train, a more
accurate test can be made of the en-
gineer's brake valve and slide valve feed

valve or excess pressure valve, whichever
valve is used. For instance, the lower
body gasket in the engineer's brake valve
is defective and allows air to leak from
the brake pipe into chamber D, and feed
this chamber as fast as the preliminary
exhaust port could exhaust the air as in

service position. With an engine alone
the small volume of brake pipe pressure
would be reduced enough to apply the

brakes on the engine, but where the
brake pipe has a greater volume the
brakes would not apply even on the en-
gine.

With this method a slight leakage in

the brake pipe can be created which
would show up a sticky or lazy slide

valve feed valve, or excess pressure, that

might be overlooked without the larger
volume in the brake pipe.

There are a number of advantages in

this method of testing which will mani-
fest themselves by its use.

Reading is to the mind what exercise
is to the body, as by the one health is

preserved, strengthened, invigorated;

by the other, virtue (which is the health
of the mind) is kept alive, cherished,
and confirmed.

—

Steele.

Why Did Brakes Fail to Apply?
Editor

:

I have handled several cases recently

where solid air trains have parted and the
air brakes failed to apply on the front

portion of the train and for the benefit

of the readers of this paper, as well as
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information for myself, 1 would thank

you to explain why the brakes failed to

stop the front portion of train. I will

explain the last case I handled in detail.

A freight train, consisting of 50 loaded

coal cars, 3.500 tons. Engine had 9K'

inch air pump. Main reservoir, 65,000

cubic ins. All Westinghouse equipment,

including caboose, which was piped.

While descending a grade (70 ft. to

the mile) at a speed of 18 or 20 miles per

hour, the engineer attempted to make a

service application of the brakes, when all

brakes worked quick action causing such

a shock to the rear of the train as to de-

tach the caboose from train, knocking the

conductor out of the cupola and slightly

injuring him. When he had recovered

from the shock he discovered that the

caboose was detached from the train and

was following the train some three or

four car lengths from the rear car. He
let the caboose follow and recoupled to

train about yi oi a mile from the point

at wliich it became detached. After

coupling the caboose he closed the angle

cock on the rear car and proceeded on

down the grade until stopped by an auto-

matic block signal, where the engineer

made the stop with a service application

of the brakes. At this point, a defective

triple, which caused the quick action, was

located and cut out. At the investigation

the engineer stated that when he at-

tempted to apply the brakes at the point

where the caboose broke off that his

brake valve service exhaust closed, and

having had trouble with a defective triple

in this train he immediately placed the

brake valve handle in release position to

keep the train from stopping, and that he

knew nothing of the train line being open

on the rear of train until told by the con-

ductor.

I will be glad to have you explain

through the columns of your valuable

paper why the brakes failed to stop this

train with the angle cock open on the

rear. C. M. Kidd,

Gen'I Air Brake Inspector.

Roanoke, Virginia.

Driver Brakes and Other Matters.

Editor:

The driver brakes on locomotives,

both in freight and passenger service,

are receiving more attention at present

than they have been in the past, yet

there is considerable room for improve-

ment. A careful inspection of their

condition, and to note the number of

wrongly used triple valves and auxiliary

reservoirs, will convince an air brake

man that the driver brake is not being

maintained as it should be.

Some air brake repairmen seem to be

utterly unable to distinguish the dif-

ference between the F 46 and H 24

triple valves, in spite of the fact that

the catalogue plate number is cast in

raised letters on the body of both

valves; therefore, it is not surprising

that they cannot remember the size of

the auxiliary reservoir, which is always

2 ins. larger than the brake cylinder in

diameter.

However, this wrongly used equip-

ment is mostly due to the lack of ma-
terial with which to make repairs, and

the repairmen are compelled to replace

broken or missing parts with some-
thing, regardless of size or style.

Probably 50 per cent, of the engines

running in freight service have a de-

fective driver brake. In many cases tlif

engineer or inspector will test the

brake cylinders and pipe connections

with a torch, note that the piston travel

is correct and decide that the brake is

all right, where, if an air gauge were

attached to the cylinder, it would show
that the hand will fall from fifty to ten

or fifteen lbs. in a very few seconds and

remain there for a considerable length

of time, showing no leakage.

The importance of a good driver

brake has been dwelt on in these col-

umns at various times. It has been

shown that the braked weight of a

h.eavy freight engine is equal to that

of about five large capacity freight cars.

An inferior driver brake is not only

annoying in heavy grade work, but it

is dangerous, and the damage done to

a train amounts to many times the cost

of its proper maintenance. The intense

heat of a locomotive has a tendency to

dry out the packing leathers and joints

and start leaks. The jar and pound of

the engine will start pipe joints to leak-

ing. The leaks are stopped from time

to time, but will start again, and where
an auxiliary reservoir is used to store

a supply of compressed air for the op-

eration of the brake, the leaks quickly

destroy the braking power.

The distributing valve, when used,

overcomes this trouble entirely, al-

though it should not be considered an

excuse for leaky pipe joints and pack-

ing leathers. This valve can be applied

to an engine in a very short time, the

main reservoir, brake pipe and brake

cylinder connections made, the connec-

tion to the application chamber
plugged, and can be operated with the

G 6 brake valve.

The tender brake can be operated

from the distributing valve by the ad-

dition of one piece of pipe and a hose,

and if it is desired to leave the triple

valve and auxiliary reservoir on the ten-

der to keep it interchangeable it can

be done by the addition of the straight

air brake double-seated check valve

placed between the triple valve and
brake cylinder, with the pipe from the

distributing valve connected to the

straight air side, and the triple valve

can be operated in conjunction with the

distributing valve or cut-out.

Of course, the entire E. T. equip-

ment should be used, and it is more
economical in every way.

At a conservative estimate, and due

principally to hard handling, the G 6

brake valve will require cleaning four

or five times to once for the H 5 brake

valve, and owing to improvement in the

construction of the H 5 brake valve, its

rotary valve and seat will require facing

off and grinding once, while a G 6
valve, in the same class of service, will

be ground three or four times.

The economy in the use of the H 5

valve is apparent, as one-eighth of an

inch removed from the wearing surface

of the valve and seat in the G 6 valve

is all that is permissible.

Under the tender there is no compari-

son between the two brakes, as it is all

in favor of the E. T. brake.

There is no cost of cleaning and re-

pairs to triple valves, and this is quite

an item, as the tender triple catches

most of the dirt and scale in the brake

pipe and more or less moisture which
is thrown into the brake cylinder dur-

ing emergency applications.

Above all, there are. no detentions

due to defective triple valve or broken
cross-over pipe, and no auxiliary reser-

voir to be eaten up by rust, which re-

quires about half a day's time to renew.

The work of the air pump is more
evenly distributed. During the appli-

cation of the brake the air pump re-

stores in the main reservoir the air that

is expanded into the driver and tender

brake cylinders, and in the release the

volume 'from the main reservoir is all

used to release and recharge the train,

instead of a considerable portion being

used to recharge two large auxiliary

reservoirs on the engine and tender, the

combined capacity of which is equal

to about seven of the eight in freight

auxiliaries.

This feature allows the pump more
time in which to compress a given

amount of air, and in a measure reduces

the liability of the pump becoming
overheated, and it is a well known fact

that an overheated air pump is the

worst disorder that the air brake can

have. It not only reduces the capacity

of the pump, but excessive heat ruins

the air valve packing rings and air

cylinders and scatters hot and burning

oil throughout the entire air brake sys-

tem, and in a few days all the different

valves are gummed up and out of order.

The E. T. equipment and quick ser-

vice triple valves should double the

length of time the pump can run with-

out being overhauled and consequently

reduce the cost of repairs at least 50

per cent. Where four men are employed

to keep up the repairs to the standard

Westinghouse brake, two men should be

able to do it with the E. T. equipment.

G. W. KlEHM.
irnshiiistiiii. p. c.
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Electrical Department

Electricity in Railroad Shops.

Almost every railroad siiop consists

of a number of different sections, such

as the machine shop, wood worl<ing

shop, blacl<smith shop, boiler shop, etc.,

each of whicli is usually housed in a

separate building and these buildings

scattered over a considerable area.

Each of these various sections usually

requires a certain number of power
driven tools. To supply power for

these by any purely mechanical means
is an awkward proposition which re-

quires either a multitude of shafts, belts

and rope drives, in case a central power

plant is used, two or more entirely sep-

arate boiler and engine plants in case

the area covered by the building i.s

large, or a number of small engines all

taking steam from a common set of

boilers. All of these methods are in-

flexible and uneconomical. By the use

of electricity, however, the problem can

be very satisfactorily solved, and aside

from the general matters of increased

flexibility and economy in the distribu-

tion of power, a number of other ad-

vantages leading to increased output

may be secured.

In the use of electric power under

such circumstances the three principal

points to be considered are, first, the

generation of the current; second, its

transmission to the various buildings,

and third, its utilization at the various

tools to be driven.

Power may be generated either as

direct current or as alternating current

and each has certain advantages. In

the case of any particular shop, there-

fore, the relative advantages and dis-

advantages of the two kinds of current

with respect to the local conditions

must be carefully weighed before a

choice is made. Alternating current

can be transmitted over long distances

much more easily than direct current,

and alternating current motors are

somewhat simpler and more rugged
than direct current ones. Direct cur-

rent motors, however, are much more
flexible in regard to speed control than

alternating current ones, and where it

is desired to gear motors directly to

certain tools and vary the speed of the

tool by varying the speed of the motor,
direct current motors must be used.

Either kind of current may be trans-

formed into the other with reasonable

readiness and economy, however, so

that where circumstances warrant it

both kinds of current may be employed,
either two kind.s of generators being

used or the gcncr.itors being designed

(or the particular kind of current that

is most used and a part of this current

being transformed into the other kind.

If direct current is used, a voltage

of 250 is generally employed and the

entire system from generators to mo-
tors operated at this voltage. If alter-

nating current is used, it is commonly
generated and distributed at a voltago

of 2,300 and then transformed in each

building to a lower voltage for use at

the motors.

In applying electric motors for driv-

trcjl must be had by changing belts and
similar troublesome devices, tools will

often be operated much below their full

capacity. In certain sorts of operations

a tool may even be speeded up on the

back stroke and slowed down again on
the working one, by simply a slight

motion of a single small handle.

This feature of the individual electric

drive, while important in any shop, i.?

of particular importance in a railroad

shop where a given tool is frequently

used for many different kinds of work.'

In equipping a shop with electric mo-

I'L .\Lli .\-Mj .-.lll..\U.>, ]A.. il.LV URIVPliV.

ing the tools two different plans may
be followed. A single motor may drive

a group of tools by means of a line

shaft, in the ordinary way, or a motor
may be connected directly to each in-

dividual tool. The former plan is

usually much cheaper to install, while

the latter possesses the advantage that

no power is lost in driving belts and
shafting, and complete control of the

tool may be had by controlling the mo-
tor. The ease and readiness with

which the speed of a motor may be
controlled over a wide range gives this

method a great advantage for certain

kinds of tools, since the tool can be

kept running at its best cutting speed
at all times, whereas when speed con-

tors a compromise between the two
plans is ordinarily made, and small

tools and those of a character whicIi

require but little speed variation arc

usually grouped together on short

lengths of line shafting, while the larger

and more important tools are equipped
with individual motors. A typical ex-

ample of this is in the shops of the

Erie R. R. at Hornell, N. Y., where out

of thirty-one motors used for driving

shop machinery, twelve are connected
to line shafts, while the remainder are

used for driving individual tools.

Electric motors are adapted not only

for operating machine tools; they have
equal advantages for the operation of

cranes, turn tables, transfer tables.
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pumps, elevators and almost any device

requiring mechanical power. The same

source of energy also is available for

lights.

The use of electricity in railroad

shops therefore solves at once the ques-

tion of power transmission and permits

the various departments to be located

for best results, without reference to

their distance from the power house.

It introduces economies in the power
consumed by the elimination of line

shaft losses and enables a small part of

the machinery to be operated if neces-

sary without waste of power. It allows

the use of cranes, which are almost im-

liossible without it. and increases the

output of tools on account of the su-

perior speed control which it affords.

Electrical Measuring Instruments.

One of the qualities of the electric cur-

rent which has had not a little to do

with the rapid development of the art

of employing it, is the ease and accuracy

with which it can be measured. In deal-

ing with direct current machinery there

are three quantities which it is frequently

desired to measure. These are the cur-

rent in amperes, the pressure in volts

and the work done during a given period,

in kilowatt hours.

In connection with the definition of the

ampere it has already been mentioned

that the amount of silver which a cur-

rent will deposit from a certain arrange-

ment of silver plates and solution is a

measure of its strength, but for prac-

tical cvery-day working a more conven-

ient means of measurement is needed.

FIG. I. SIMPLE .A.MMETER.

The electric current has a number of

properties which may be utilized in de-

signing a current measuring instrument,

or an ammeter, as such an instrument is

calle'd. One of these is the production

of magnetic action. It has already been

noted in previous articles that if a coil

of wire be wound around an iron core

and a current passed through it, the iron

becomes a magnet as long as the current

i> flowing, and also tliat the strength of

the magnet depends on the strength of

the current. The strength of such a mag-
net is not proportional to the strength

of the current, however, but it depends

partly on the size and quality of tlie

iron core, and doubling the strength of

the current, for instance, does not neces-

sarily mean that the strength of the mag-
net will be exactly doubled. If the coil

alone is used, however, without the iron

core, this by itself will also act as a mag-
net, although its effect will not be nearly

so strong as with the iron core in use.

Without the core, however, the magnetic

effect will be very nearly proportional to

the current and if a small iron core be

J
rtneroior
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ter being sometimes an integral part of

tli(? former and sometimes supplied sep-

arately. 'I'lio connections for tbis arrange-

ment are sbown in Fig. 4.

The type of instrument shown in Fig. 2

has an additional advantage over that

shown in l''ig. i in that it will indicate

the direction of the current as well as its

strength. The type of instrument shown

in Fig. I will operate e<|ually well with

the current entering cither side of the

coil. In the instrument shown in ]'"ig. 2,

however, the direction of the motion of

the pointer of the instrument bears a

fixed relation to the direction of the cur-

rent and when this relation has once been

determined, the instrument will readily

indicate which is the positive and which

the negative side of the circuit. An in-

strument which has this quality is said

to be polarised.

If a small motor is constructed using

no iron in either the field magnets or the

armature core, and if the field magnets

be made of a few turns of heavy wire

and connected in series with the circuit,

like an ammeter, then the strength of the

field magnets will be strictly proportional

to the current flowing through the cir-

cuit. If the armature be made with many
turns of fine wire and be connected m
series with a large resistance and the cir-

cuit thus formed be connected across the

supply circuit, as shown in Fig. S, the cur-

rent in the armature will be proportional

to the voltage of the circuit. In any

motor the torque is proportional to the

product of the strength of the field by the

ampere wires on the armature, that is, by
the number of wires on the armature

multiplied by the amperes in each. The
torque of such a motor, therefore, will

at any time be proportional to the prod-

uct of the current in the circuit by the

voltage of the circuit, that is, the torque

will be proportioned to the watts or kilo-

watts in the circuit.

In such a motor as the one just de-

scribed the torque tends to make the ar-

mature rotate. If the armature is con-

nected to a load of any sort, it will speed

up until it reaches a point where the

torque required to drive the load at that

speed just balances the torque produced

and it will then run uniformly at that

speed as long as the torque produced in

it is uniform. If now the armature of

the motor is connected to a load of such

a sort that the torque required to drive

it at any speed is strictly proportional to

the speed, so that to drive the motor at

fifty revolutions per minute will require

twice the torque necessary to drive it at

twenty-five revolutions per minute, then

the speed at which the motor is running

at any time is a measure of the kilowatts

in the circuit. Again, if, say, two kilo-

watts in the circuit will cause the motor

to run at fifty revolutions per minute,

then if two kilowatts is maintained in the

circuit for one hour, so that the total

CMiergy used is two kilowatt hours, then

the motor should run at the rate of fifty

revolutions per minute for one hour or

a total of three thousand revolutions. If

the two kilowatts were maintained in the

circuit for only half an hour, so that the

total energy was only one kilowatt hour,

the motor would then run at the rate of

fifty revolutions per minute for half an

hour and thus make only fifteen hundred

from Gan^roinrrobiti-
l""^-
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total revolutions, or half as much as be-

fore. With such a device, therefore, the

total revolutions run in any given time is

prportional to the total energy used dur-

ing that time. By attaching a suitable

revolution counter to the shaft of the

motor and properly calibrating it, the

motor can be made to measure the total

or integrated load used during any given

period. Such a device is called an inte-

grating wattmeter, and it measures the

total amount of electrical energy used in

the same way that a gas meter measures

the total quantity of gas.

A suitable device for acting as a load

on a motor such as the above, and the

one which is commonly used for such a

purpose, is a disc of metal mounted on

the shaft and having its edge passing

between the poles of a permanent mag-

net. The disc passing between the mag-

WVWWWVW* 1
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net poles has an e.m.f. generated in it

which causes a series of currents to flow

from one part of the disc to the other.

These currents are always in such a

direction that the action between them

and the lines of force of the magnet is

such as to oppose the rotation of the

motor. The strength of the magnet being

constant, the e.m.f. generated in the disc

is hence proportional to the speed. Also

the resistance of the disc being always the

same, the currents which flow in it are

proportional to the e.m.f. The retarding

action between magnet and disc is propor-

tional to the current and hence to the

speed of the disc.

Erie's Mallet Articulated Compound.

Previous to going out to its career

of train moving, what is now the

largest and most powerful locomotive

in the world, recently built by the

American Locomotive Company at

their Schenectady works for the Erie

Railroad Company, was inspected one

day last month by a party of news-

paper men and others who went from

New York as guests of the Ijuilders.

It may be that locomotives of greater

size and power will yet be built, but it

will be for railways having larger

height and width for passage of trains

than the Erie Railroad.

The locomotive inspected was one

of three mallet-articulated compounds,

having the enormous weight of 409,000

lbs. in working order. All the weight

rests upon the driving wheels, and is

therefore available for adhesion, which

permits the cylinders to transmit with-

out loss from slipping power sufficient

to develop 94,800 lbs. of traction eflfort.

To the ordinary observer this loco-

motive looks like two large consolida-

tion engines twined together, and it

possesses more than the power of two

such locomotives working in unison,

but with unison much more complete

than what would be possible with two

engines having separate throttles and

separate operators. When an expert

examines the details of these two-in-

one locomotives he finds much to ad-

mire in the perfection of mechanism

employed to produce through duplex

parts a harmonious unit of motive

power. The feature oi flexibility has

demanded unusual efforts of ingenuity

from the designer, but it has been

properly mastered in every detail.

Flexible joints of steam pipes to high

and low pressure cylinders have been a

troublesome detail, but the use of such

joints for three years on the Baltimore

& Ohio Mallet compound without the

least sign of weakness proves that the

method adopted of making such joints

is successful. The articulated connec-

tion between the frames is another de-

tail worked out with entire satisfaction

to all concerned. A very simple form

of reversing gear designed by Mr, C. J.

Mellin. which reverses and regulates the

power of both engines, has been intro-

duced, an invention that deserves a place

on every modern locomotive.

The principal particulars about the

engine are that two sets of running

gear, or trucks, each holding four pairs

cf driving wheels, are secured together

by articulated joints that are relatively

as strong as the knee joints of an ele-

phant. Each truck carries two cylin-

ders, the high pressure cylinders being

both on the hind truck, while the low-

pressure cylinders, like great wine

h.ogsheads. are prominent in front.
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As these engines will work as much
backward as forward, it was necessary

to locate the dome as near the center

of the boiler as possible. The dome,

therefore, which is of cast steel, has

been placed on the top of the conical

course. The throttle, which is clearly

equipped with piston valves, and the

low pressure cylinders with Richardson

slide valves. The valve gear is of the

Walschaerts type. By an ingenious

arrangement of the reversing gear the

weights of the valve motions of the

front and rear engines counterbalance

Exhaust steam from the right high

pressure cylinder passes through* a

cored passage to the back of the cylin-

der casting, from whence it passes

through an outside U-shaped pipe con-

necting to a passage in the left cylinder

casting leading up into the intercepting

^
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UUILEK vr Till-: M.\LLET COMPOUND FOR THE ERIE.

shown in our line engraving, acts also

as a steam dryer. Steam is admitted

through the top only, and the water en-

trained strikes against the walls of the

special shaped casting covering the top

of the throttle pipe, and, as is the ten-

dency of water under pressure, follows

the surface of this casting and passes

down through the center of the valve

instead of going into the dry pipe.

Steam is led from the throttle pipe

through a short dry pipe to a point

directly in line with the high pressure

each other. Both eccentric cranks are

on leading the pins, the rear engines

take the forward motion from the top

of the link and the front engines from

the bottom of the link. The operation

of the engine is rendered easier than

that of an ordinary road engine by the

application of pneumatic reversing

cylinders to the ordinary gear, with

positive automatic lock, which holds

the lever in any desired position.

The high pressure cylinders are cast

in pairs, with saddles, the separation

valve chamber, into which the exhaust

steam from the left high pressure cylin-

der also passes. The emergency ex-

haust valve is located in the side of

the left cylinder casting, and has a 41/2

in. jointed pipe connection, with an

opening in the back of the exhaust

pipe, in the smoke box. A three-way

cock within easy reach of the engineer

operates the emergency exhaust valve.

The general appearance of the en-

gine can be seen through our engrav-

ings. The cylinder dimensions are

SIDE ELEVATION OF ARTICULATED COMPOUND FOR THE ERIE.

cylinders, from whence it passes

through the top of the shell and is

divided in a tee-pipe and passes down
through wrought iron steam pipes on

either side of the boiler to each of the

high pressure valve chambers.

The high pressure cylinders are

between the two cylinders being 8J/2

ins. to the right of the center line of

the saddle, to make room for the re-

ceiver pipe. The engines are com-
pounded on the Mellin system, the in-

tercepting valve being located in the

upper part of the left cylinder casting.

25 and 39 X 28 ins.; tractive eflort work-

ing simple, 94,800 lbs. The boiler pro-

vides 5,313.7 sq. ft. of heating surface,

and has 100 sq. ft. of grate area. The
boiler pressure is 215 lbs. to the sq. in.

The high pressure cylinders have Amer-
ican piston valves, and the low pressure
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Richardson balanced valves. The fol-

lowing are the weights of the leading

parts:

Lbs.

Boiler, with tubes 96,000

II. P. cylinders, complete with

heads 18,700

L. P. cylinders, complete with

heads 19,400

Frames, complete, front engine.. 16,300

Erames, complete, back engine.. 16,120

Driving wheels, complete with

tires 47.900

Driving axles 10,600

Driving boxes 9,6on

Rods complete 6,600

Pistons and rods 3,6oo

Crank pins 2,400

Cab 2,500

Smoke stack complete 1,100

Sand boxes 2,100

Ash pan (estimated) 2.900

Grate (estimated) 6,700

Brake works (estimated) 7,000

Lagging and jacket 3,000

Castings ' 26,600

Water 42,800

Total 341,920

Standing on one of the numerous
steam chests, our chief editor broke a

bottle of champagne, saying: "I name
thee Angus, and may you be a faithful

servant to your owners, the Erie Rail-

ins.; ratio of weight on drivers to

tractive effort, 4.3; heating surface, vol.

cquiv. simple cylinders, 217; grate area,

vol. cquiv. simple cylinders, 408.

TIIKOTTLE VALVE, ERIE COMPOUND.

road Company." Then the crowd
cheered and the ceremony was over.

Some days afterward President Un-
derwood, of the Erie, wrote to Angus
Sinclair, saying, "The engine is going

Machine Shop Reminiscences.

III.— SlIAw's CLOSET.

When Shaw was brought into the

machine shop we were surprised at the

appearance of the new hand. He wore

a long tailed coat and a pair of long side

whiskers and an air of profound melan-

choly. He looked as if he had seen bet-

ter days, and so did his shining garments.

His Prince Albert coat glistened like a

coat of mail. He was built on colossal

lines, and his broad, benevolent feet

spread the uppers of his shoes over the

soles like steam chest lids. His palms

were white and soft as a lady's, and
embryotic whiskers flourished on the

backs of his big hands, ^e smiled sadly

and asked if he could get a closet to him-

self. Certainly. The closets were con-

structed in groups of three together, and

Shaw took a trio. He began to disgorge

and unrobe. Parcels were drawn from
mysterious receptacles in his capacious

. CEREMONY OF CHRISTENING THE ANGUS ARTICULATED MALLET COMPOUND FOR THE ERIE.

T. Rumney, Mechanical Superintendent. American Locomotive Company, Builders.

When the party of newspaper men
had satisfied their curiosity and loaded

their note books with particulars about

the engine, some one proposed that the

largest member of the railroad motive

power family should be christened.

Angfus Sinclair was chosen to do the

christening. A variety of names was
suggested, but none of them was con-

sidered satisfactory till Harry Vought
exclaimed: "What's the matter with

Angus?" All agreed that Angus was
a good locomotive name, and that was
bestowed upon the engine.

in our official records as the Angus
Type Articulated Compounds. This is

but a faint recognition of the obliga-

tions the railroad companies are under

to you for things too numerous to

mention."

Some of the principal dimensions are

as follows:

Wheel arrangement, .0880; total

weight, 309,000 lbs.; size of cylinders,

25 and 39 X 28 ins.; diameter of drivers,

51 ins.; tractive effort (working sim-

ple), 94,800; total wheel base. 39 ft. 2

ins.: driving wheel base, rigid, 14 ft. 3

coat, and glimpses could be had of claw

hammers and alligators and pincers and

decrepit pipe tongs and sad looking

soldering bolts. The collection looked

like the window of a Second avenue

pawn shop after a fire. The instruments,

such as they were, all showed signs of

having, like Othello, done the State some

service; but it must have been away back

in the sixties. By the time he got his

well-worn tools into the closet and him-

self into a new suit of overalls, every

eye in the shop was upon him. He hid

his collection of curiosities in the closet.
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and we mercifully hid him in the pit.

There was a new siit of shaking grates to

fit up, and Shaw started drilling holes

in the fire-box. He worked busily and

came out of his hole occasionally to

quench his thirst at the water barrel, as

new hands always do on their first day in

a new shop. At twelve o'clock when

Billy's cat came along the floor and the

whistle blew and the wild stampede was

made for Clark's parlors, Shaw soberly

took a package out of his closet and sat

down on a plank in the pit, and, crossing

his legs like a Turkish Bashaw, he un-

covered a half loaf of bread and a half

of a smoked haddock, and Billy's cat im-

mediately fell in love with Shaw and his

haddock.

Shaw and Billy's cat were still busy

dissecting the veterbrae of the haddock

when Jack Macfarlane, an upstairs vise

parlors at six o'clock, and also to meet

himself alone occasionally at the same

place. Shaw agreed at once, and the

worthies shook hands. Shaw duly "wet

his job," and plodded along in a heroic

effort to catch up with his half-forgotten

tiade. He was great at losing tools, and

clever at clutching at the tools of others.

If he lo.st his lamp, others lost their

lamps shortly afterwards. An air of

mystery soon gathered around Shaw's

closet. Missing articles or their ghosts

were said to have been seen there. The

climax came one day at noon when a

piston had suddenly to be taken out of

a refractory engine. A short piece of

round steel with a little projection on

the centre of one end was missing. It

was adapted for setting between the end

of the piston rod and the main rod front

end, then with a taper key and a blow

REVERSING GE.-\R ON THE ERIE M.\L1.ET COMPOUND.

hand, came hastily back from Clark's

parlors and jumped into the pit. Shaw
turned red, white and blue. Jack asked

Shaw how the fish business was, and

what he meant by coming into a machine

shop. Shaw's voice came floating out of

the fire-box door into the cab and we

could hear him pleading, with all the

tremulous fervency of the passionate ex-

haust of an overworked freight engine,

for Jack to let bygones be bygones and

not to speak to any one of his past

career. Jack was awed into silence

while Shaw proceeded with his argument.

It appeared that Shaw had worked as a

machinist many years ago, but had be-

come a dealer in smoked haddocks ; but

had given them up in despair, and he did

not wish it to be known now that he

had a chance to begin again at his old

trade.

Jack stipulated that it would be neces-

sary to meet a select coterie at Clark's

struck with a sledge hammer the piston

and crosshead would part from each

other. Some genius suggested Shaw's

closet. It would have been better for

Shaw if he had remained near his closet

and ate his dry bread and haddock at

high noon alone rather than to have gone

to Clark's parlors, but he was under con-

tract to Jack Macfarlane, and Jack

worked Shaw for all he was worth.

Shaw's closet refused to be opened. Keys

were useless, but a crowbar wrenched the

hmges from it.

The sight that met the eyes of the

mystified mechanics was wonderful.

Everything from a steel scriber tp a rusty

screw-jack was there revealed in one

tangled mass. The scattered forces were

just coming in from Clark's parlors and

Shaw's closet suddenly became the center

of a storm. The comments were hot.

A.mong the coolest were the following

:

"I wonder what that fish cadger in-

tended doing with that wrench I brought

with me from the C, B. & Q. ?"

"And there's the pair of pliers that I

took with me when I left the D., L.

& W. ! I'll pinch him !"

"See them compasses—that's a pair I

took from the old country. See the

initials where I changed them to J. W.?
Joe Watt, used to be I. K. I'll put a

mark on that haddock man!"

"Catch sight of my squirt can? N. G.

on the bottom. Used to belong to Nick

Gordon, of the B. & M. I forgot to give

it to him when I left Boston. I'll hurt

that fish dealer! What would Nick think

if he knew I was taking such poor care

of his can?"

"Blowed if there ain't that plumb bob

that I found in the shop when I finished

my time on the Erie ! I'll level up that

fish man."

"Look at that chisel, where I filed out

the marks of the Central and put my own
mark on—three stars ! I'll mark that

cadger. I'll make him see stars—sure's

your born."

In the midst of the confusion Shaw
and Jack returned leisurely from Clark's

parlors. When Shaw saw the ruin of

his closet his jaw fell. Jack pleaded elo-

quently that the articles were merely

temporary loans. They were common
property, he claimed, the flotsam and

jetsam of railroad machine shops; but

when Jack's eyes fell upon a hammer that

had once belonged to a Paterson machin-

ist, and which, in a moment of need. Jack

had appropriated to himself, it was too

much. He turned on Shaw, who burst

into a fiood of tears, and declared that

it had never entered into his mind that

these worn-out tools came under the

heading of personal property. Macfar-

lane suggested a heavy fine to be paid in

liquid compounds at Clark's parlors, and

the sweet peace that comes to brethren

who have been tried in the furnace fires

of experience, and who by self-revelation

have become transparent to each other,

fell upon them, and they felt that there

was not one in the motley throng who,

by wearing the white flower of a blame-

less life, could be justified in casting the

first stone at Shaw, the e.x-haddock

smoker. The night at Clark's parlors

was one that was long remembered.

The M. C. & L. P. A. Association.

The thirty-eighth annual Convention

of the Master Car & Locomotive Paint-

ers' Association will be held in St.

Paul, ISIinn., September the lOth to

13th. The Hotel Ryan has been select-

ed as headquarters. A number of in-

teresting papers have been prepared.

Mr. A. P. Dane of the Boston & Maine

Railroad at Boston, Mass., is the sec-

retary of this Association. Any com-

munications concerning the Convention

mav be addressed to him.



Scptcinlicr. i()07. RAILWAY AM) LOCOMOTIVE ENGINEERING 425

Items of Personal Interest

Ml-. Clias. Rcitcli lias bc^n appointcil

traveling engineer of the International Ik

Great Norllicrn.

Mr. Leonard Ruble bas been appointed

master na-chanic of tbe Colorado &
Northwestern, with office at Boulder,

Col.

Mr. B. I". Elliottt lias been appointed

assistant master car builder of tbe Mex-

ican Central, with office at Aguascalientes,

Mex.

Mr. G. D. Fowle, formerly signal en-

gineer of tbe Pennsylvania, has been ap-

pointed consulting cnp;ineer on the same

road.

Mr. C. B. Gray has been appointed

assistant master mechanic of the Penn-

sylvania Railroad, with headquarters at

Ormsby, Pa.

Mr. Thos. Hickson has been appointed

master mechanic of tbe Illinois, Iowa &
Minnesota Railway, with headquarters at

Rockford, 111.

Mr. W. K., Christie has been appointed

master mechanic of the Kalamazoo, Lake

Shore & Chicago, with office at South

Haven, Mich.

Mr. W. J. Bergen bas been appointed

assistant to tbe chief engineer on the New
York, Qiicago & St. Louis, with office at

St. Louis, Mo.

Mr. C. E. Roach has been appointed

roundhouse foreman of the Rock Island

Lines at Horton, Kan., vice Mr. O. V.

Harrison, resigned.

Mr. M. M. Meyers bas been appointed

master mechanic on the Missouri Pacific,

with headquarters at De Soto, Mo., vice

Mr. A. S. Grant, resigned.

Mr. A. C. Brower has been appointed

division engineer of tbe Missouri Pacific,

with headquarters at Wichita, Kan., vice

Mr. E. C. Welch, transferred.

Mr. E. R. Morgan, formerly foreman

of the Texas & Pacific, has been appointed

foreman on tbe Soutliern Pacific Railway,

with headquarters at San Antonio.

Mr. A. H. Rudd, heretofore assistant

signal engineer, has been appointed signal

engineer on the Pennsylvania Railway,

vice Mr. G. D. Fowle, promoted.

Mr. F. E. Fox, master mechanic on

the Rock Island at Goodland, Kan., has

been appointed to a like position on tbe

Denver & Rio Grande at Burnhani.

Prof. Chas. H. Benjamin has been ap-

pointed dean of the school of engineering

at Purdue University at Lafayette, Ind.,

vice Prof. W. F. M. Goss. resigned.

Mr. S. P. Spangler has been appointed

master mechanic of the St. Louis, Wat-

kins & Gulf, with office at Lake Charles,

La., vice Mr. J. C. Ramsey, resigned.

Mr. (;. A. Baker bas been appointed

superintendent of motive power of tbe

Santa I'e Central, with office at Estania,

N. Mex., vice Mr. T. J. Tonge, resigned.

Mr. H. W. Ridgway, master mechanic

(]f the Colorado & Southern at Trinidad,

Col., has been transferred to Denver,

Col, vice Mr. D. Patterson, resigned.

Mr. W. O. Thompson, secretary of The

i' raveling Engineers' Association has had

his address changed, to care of the New

York Central Shops at East Buffalo, N. Y.

Mr, T. J. Tonge has resigned as super-

intendent of motive power of the Santa

Pe Central to become connected with the

El Paso & Southwestern, at Santa Rosa,

N. M.
Mr. James Kelliher, formerly general

foreman of the Union Pacific shops at

North Platte, has been promoted to be

district foreman at Council Bluffs on the

same road.

Mr. W. H. Sleep, formerly foreman

blacksmith Grand Trunk Railway, has

been appointed master blacksmith Cana-

dian Pacific Railway at the Angus shops

at Montreal.

Mr. William H. Bradley has been ap-

pointed assistant master mechanic for tbe

Iowa division of the Chicago & North-

western Railway, with headquarters at

Boone, Iowa.

Mr. F. W. Dickinson has been ap-

pointed master car builder of the Bes-

semer & Lake Erie Railroad, with head-

quarters at Greenville, Pa., vice Mr. W. J.

Buchanan, resigned.

Mr. Iva W. Enos has been appointed

road foreman of engines on the Pere

Marquette Railroad, vice Mr. H. D.

Kinsella, resigned. His offices are at

Grand Rapids, Mich.

Mr. E. Conniff, general foreman on the

Baltimore & Ohio Railroad, has been ap-

pointed master mechanic on the same road

with headquarters at Benwood, W. Va.,

vice Mr. F. C. Scott, resigned.

Mr. E. D. Andrews has been appointed

master mechanic on the Chicago, Bur-

lington & Quincy on lines west of the

Missouri River, with office at Sterling.

Col., vice F. Newton, resigned.

Mr. F. E. Doxey, formerly foreman of

shops of the Illinois Central at Waterloo,

la., bas been appointed master mechanic

of the Des Moines, Iowa Falls & North-

ern, with headquarters at Iowa Falls, la.,

vice Mr. L. C. Rost, resigned.

Mr. Charles Coleman, formerly shop

foreman of the Chicago & Northwest-

ern Railway at Winona, Minn., has been

appointed divsion foreman for the same

company at Boone, Iowa, on the Iowa

division, vice C. D. Higgins, resigned.

.\lr. .\1. J. LaCourt. heretofore fore-

man of the car department of the

Chicago, Milwaukee & St. Paul at La

Crosse, Wis., has been appointed general

travelling inspector of cars on the same

road.

Mr. M. .\. Kinney, formerly round-

house foreman of the Baltimore & Ohio at

.N'ewark, Ohio, has been appointed master

mechanic of the entire Hocking Valley

system, with headquarters at Columbus.

Ohio, vice Mr. E. J. Powell, resigned.

Mr. F. D. Laughlin, formerly vice-

president of the Atlantic Brass Co., has

been appointed eastern sales manager of

the Pittsburg Pneumatic Company of

Canton, Ohio, vice Mr. G. B. Harris, re-

signed. His headquarters arc at 90 West

Street, New York.

Mr. R. P. C. Sanderson, for several

years superintendent of motive power of

tbe Seaboard .Mr Line Railway, has re-

signed that position to accept the appoint-

ment of superintendent of motive power

of the Virginian Railway, with head-

quarters at Norfolk, Va.

Mr. J. Dietrich, assistant superinten-

dent of motive power on lines west of

the Missouri River on the Chicago, Bur-

lington & Quincy, has been appointed

master mechanic of the Lincoln division

on the same road, vice .Mr. J. J. Butler,

assigned to other duties.

Mr. Winficld L. Larry, master me-

chanic of the New Haven's Taunton divi-

sion, has resigned to become an extra in-

spector, on the staff of the railroad com-

mission of Massachusetts, and will de-

vote his attention to conditions and prac-

tices in the locomotive departments of

the railroads of that State.

Mr. H. S. Hoskinson, who has been

for some time connected with the Dressel

Railway Lamp Works of New York, has

recently been elected to the position of

secretary of that company. Mr. Hoskin-

son was for many years general store-

keeper of the Central Railroad of New

Jersey.

Mr. John Reid. who for several years

has been crin:iected with the Consolidated

Railway Electric Lighting & Equipment

Company, has resigned from that company

to accept the position of assistant to the

vice-president in charge of sales of the

Bliss Electric Car Lighting Company.

with headquarters at their New Y'ork

office. Night and Day Bank Building.

Mr. Frank Richards has become man-

aging editor of Compressed Air. He is

well known as the author of the book

"Compressed .Mr." He was for ten years

one of the editors of the American Ma-

chinist. Previous to his work on that
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pul)lication Mr. Richards spent years in

the machine manufacturing business, part

of the time as superintendent of shops of

the Ingersoll-Sergeant Drill Company.

The Interstate Commerce Commission

have recently appointed what is known as

the Block Signal and Train Control

Board. The members of this board are,

Mr. M. E. Cooly, chairman, dean of the

department of engineering in the Univer-

sity of Michigan; Mr. A. Anes, Jr., signal

engineer of the Electric Zone on the New

York Central; Mr. F. G. Ewald, consult-

ing engineer of the Railroad and Ware-

house Commission of Illinois; and Mr.

B. B. Adams, associate editor of the Rail-

road Gazette. The secretary is Mr. W.

P. Borland and the office of the board is

at the headquarters of the Interstate Com-

merce Commission at Washington, D. C.

The duty of these gentlemen will be to

investigate and report on the use of, and

the necessity for, block signal systems

and appliances for the automatic control

of railway trains in tlie United States.

Mr. John F. Long has been appointed

general foreman of the St. Louis & Sgji

Francisco Railroad at ChalTce, Mo. Mr.

Long entered the service of the Kansas

City, Pitt.sburg & Gulf, now the Kansas

City Southern, at Pittsburg, Kan., where

he was stationed for five years. In 1900

he entered the service of the 'Frisco sys-

tem at Monett, Mo., in charge of special

appliance work on engines, and iii 1905

was advanced to the position of assistant

general foreman at the same point. Next

year he was promoted to division fore-

man at Beaumont, Kan., and has re-

cently been made general foreman of the

'Frisco system at Chaffee. Mr. Long is

a valued contributor to Railway and

Locomotive Engineering and his steady

advancements in railroad service is a mat-

ter of satisfaction to his wide circle of

friends.

Mr. Harris Tabor, inventor of the

Tabor indicator and of the Tabor mold-

ing machine, one of the best known me-

chanical engineers in the country, met

with a most serious accident a' few weeks

ago which almost put a premature end

to a very useful career. Like many other

engineers, Mr. Tabor had been infected

with the automobile contagion. Tine acci-

dent he went through proves that the

most careful and efficient drivers may

meet disaster on an automobile, for Mr.

Tabor was noted among his friends as a

cautious driver. In trying to turn his

machine on a road that was on a precipi-

tous ridge, he missed his calculation and

went over a precipice fifty feet deep.

The machine struck trees in its descent

which probably saved the occupants from

death. As it was Mr. Tabor had four

libs broken, one of which pierced a lung,

and Mrs. Tabor had an arm broken. In

spite of the terrible injuries he received

Mr. Tabor has recovered. He passed

through the battle of Gettysburg without

a scratch, and it would have been a grim

turn of fate had he perished in an auto-

mobile accident.

Mr. William B. Rudd, of Media, and

Geo. J. Richers, of Altoona, are the suc-

cessful candidates for the Frank Thom-

son scholarships this year. Two scholar-

ships will hereafter be awarded every

year to Pennsylvania Railroad employees.

Mr. Rudd is a .son of A. H. Rudd, signal

engineer of the Pennsylvania system. He

is seventeen years of age and is a gradu-

ate of Media High School. He will enter

the Shelfield Scientific School of Yale

University in the fall. Mr. Geo. J. Rich-

ers is a son of Henry O. Richers, who is

employed in the cabinet shops of the

Pennsylvania at Altoona. He is 24 years

of age and a graduate of Altoona High

School. He was employed as a messenger

in the office of the general superintendent

of motive power in Altoona in August,

1900, and was later transferred to the

machine shops as an apprentice. Wliile

working in the shops he pursued his stud-

ies at night, and after completing his

course in the shops in 1905 graduated

from the Altoona High School in 1906,

when he entered the University of Penn-

sylvania. He has just completed one

year there. The Frank Thomson scholar-

s^hips were established by Ann Thomson,

Frank G. Thomson and Clark Thomson,

children of the late Frank Thomson, for-

merly President of the Pennsylvania Rail-

load Company. The grantors of this

trust fund of $120,000 declared that it was

their desire to afford to the sons of liv-

ing and deceased employees of the lines

of the Pennsylvania Railroad, an oppor-

tunity for a technical education. The

scholarsliips amount to $600 a year.

Fitting a Smoke Stack.

The proper fitting of a smoke stack is

no job for a first year's apprentice. He

must be a master mechanic with the ham-

mer and chisel who fits a smoke stack as

it should be fitted. Years ago it was a

case of fitting the smoke-stack base, now

the locomotives have grown so great that

the stack is dwarfed into insignificance

and it is, generally speaking, cast in its

entirety.

In beginning the operation the engine

should be perfectly levelled, the exhaust

pipe should be securely bolted to its place

and when the stack is set in place, the

centre should be carefully found and a

line with weight attachment dropped some

distance below the opening of the ex-

haust nozzle. Too much pains cannot be

taken to set the stack not only exactly

central with the exhaust pipe but also

perfectly plumb. As the stack is generally

more or less tapering in structure this is

not so easily accomplished as it might ap-

pear. A good practice is to make marks

with chalk at some fixed distance from

the inner top or bottom of the stack and

carefully callipering from these marks ad-

just the stack so that the line suspended

from the upper centre will be equi-dis-

tant from every part of the stack and also

pass through the exact centre of the

exhaust nozzle.

In securing the stack in position small

wooden wedges are best, as chisels or

other metallic wedges slip readily out of

place when set between the smoke stack

and smoke arch. When set and wedged

in place the line should be carefully re-

examined :iiul if absolutely currect the

outer lower part of the smoke-stack base

should be chalked and with a pair of

callipers furnished with one straight and

one curved point the required marking

can be made, the amount depending on

the largest open space between the casting

and smoke arch. In marking, the callipers

should be held perfectly level as well as

perfectly plumb, and it is well after the

marking has been made, to test the line

at several points to ascertain if the mark-

ing has been correctly made.

Sharp centre punch marking along the

line is the simplest and surest method of

retaining the marking as the chalk soon

falls away when the operation of chipping

begins. It is customary in chipping a

smoke stack as in chipping a saddle to

chip the inner fitting strip to a lower

depth than the outer strip. The variation

from the outer .strip should be very small,

a thickness of paper being enough, as the

arched formation of the smoke box is

ot great rigidity and renders it inflexible

to any variation in bearing surfaces. A
straight edge must be carefully used in

testing the chipped surface and a thin

coating of lamp black on the smoke arch

will, aid in completing the perfect fit. The

time spent in readjusting the line after the

first trial is time well spent, and in the

event of the chipping having passed

through the fitting strips it is well that

the central space between the fitting strips

should be deepened as the perfect fitting

of wide bearings on arched surfaces is

extremely difficult under any condition.

The perfect fit of the smoke stack should

never be treated as a light matter. Ce-

ment and putty cover a multitude of

blemishes in stone or wood work, but

iron and steel exposed to the expanding

action of fire can never depend on plastic

substances to correct any misfitting of

parts, and a leak in the base of the smoke

stack is a leak of the most pernicious

kind.

It should be noted when the smoke

stack is set in place that the opening in

the smoke arch does not project or over-

lap the casting in any part. Such over-

lapping portions should be carefully re-

moved. Their effect on the fire must be

seen to be believed. The relation of the

exhaust pipe to the smoke stack is a sub-

ject that will require another article, but

it is safe to assume that one of the most

vital points in connection with the front

ends of locomotive engines is the perfect

fitting of the smoke stack.
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Geared Locomotive for the C. & O.
Not long aero tlic ClicsapcaUc & Oliio

Railroad bouKlit sonic geared, or, as

they are occasionally called, Shay, loco-

motives for nse on the heavy grades on
sonic parts of that road. These en-

gines have a rigid wheel base of only

64 ins., and the entire vi^eight of both
engine and tender rests on the drivers.

On account of the very short rigid

wheel base very sharp curves can be

tion. The valves used are the Allen-

Richardson type, with a travel of 4%
ins. They have 15-32 in. outside lap.

The steam ports arc i^ x isJ/^ ins
;

the exhaust is 2j^ ins. by same length

and the bridges are 1% ins. wide.

The boiler is made in the extension

wagon top style, with a diameter at

the smoke box end of 635'^ ins. The
steam pressure carried is 200 lbs. to

the sq. in. The fuel used is soft coal.

H in.; back, H in.; crown, H in.; tube,
916 in.; water space, front, ^'/i int.; back,
4 ins.; sides, 4 ins.

Tfnder-—Whfcis, matcri;)!, cast iron; diameter,
46 ins.; journals, 7x8 ins.

Urake—Wcstinghouse automatic. Schedule ET.
Ratios—Tractive power per pound M. E. P.,

347; total cafculated tractive power, 53,000
lbs. : ratio of gearincr, 2 to i; volume of
cylinders, 7.16; total heatini; surface to
tube H. S., 1.08; total to firebox H. S.,

14.05; tube to firebox H. S., 13.05; grate
area. 45.75: heating surface to volume of
cylinders, 333; grate area to volume of
cylinders. 6.77.

Equipment—Brake beams Lima. Loco. Pat,
strrl; headliRht, C. & O. standard; in-

|H
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livers the oil from the reservoir to the

sight feed, while the other delivers oil

from the sight feed to the bearing. The

latter type is employed for locomotive

practice. There is a pair of pumps for every

wearing surface which receives oil antl

the adjustment can be made so that cylin-

ders using superheated steam can be fully

^^;1

FIG. 2. SECTION OF TR.\NSFORMER.

oiled or a driving box can be lubricated

sufficiently to keep it cool.

The Locomotive Lubricator consists of

three parts, viz. : A transformer which

takes a reciprocating motion from the

rocker-arm or valve-stem, and changes it

into a rotary motion. A shaft with two

un-versal couplings which transmits the

rotary motion to some point in the cab

;

and a lubricator which distributes the oil

to the various parts to be lubricated.

The general view of the equipment is

shown in Fig. i. Referring to Figs. 2 and

3, the lever A is keyed to the shaft B, to

which is also keyed the pawl-lever C car-

rying the pawls O and P. The ratchet

D is keyed to the miter gear E, which

runs loosely on the shaft B, while tlie

miter gear F is keyed to the shaft G and

FIG. 3. PL.\N OF TRANSFORMER.

meshes with E. The pawls M and N are

pivoted on the cover plate X.

When the lever A, receives a recipro-

cating motion from the rocker-arm or

valve-stem, the same motion is trans-

mitted through the shaft B to the pawl-

lever C. As the pawl-lever C is rotated

in the direction of the arrow Y, the pawls

O and P engage the ratchet wheel D,

and a rotary motion is thus griven the

shaft Q, through the miter gears E and

F. On the return stroke or swing of the

lever A, the pawls M and N engage the

ratchet wheel D and prevent it from ro-

tating in a direction opposite to the arrow

Y. Thus the shaft G is given an inter-

mittent rotary motion in one direction

like the hands of a clock. The whole case

is filled with grease, to reduce wear, while

leakage is prevented by the stuffing boxes

Q and T. The rotary motion given to the

shaft B is transmitted through a shaft and

universal couplings to the lubricator

proper, which is placed on a bracket in

the cab.

Referring to Fig. 4, suppose that the

reservoir has been filled with oil through

the screen W and that the machine has

FIG. SECTION OF LUBRICATOR.

been in operation until the entire system

is filled with oil. The eccentric T is an

integral part of the shaft G, while the

crosshead Z is fastened rigidly to the ec-

centric rod C. but may be adjusted on

the pump-plunger E. The crosshead O is

fastened rigidly to both pump-plungers E
and F, so that whatever motion one has,

both have. As the shaft G and the eccen-

tric T are revolved, the eccentric rod C
is moved up and down, and imparts a

similar movement to the pump-plungers

E and F.

When the plunger F moves upward, oil

is drawn from the reservoir through the

screen B and is lifted above the ball

check S, while on the downward stroke

the oil is forced past the ball check M,

to the point I, from where it drips

through the sight feed V. As the plunger

Here is a complete
and interesting story

of graphite and its de-

velopment as a lubri-

cant. You can not get

in any other book of

equal size so much in-

formation of REAL
value. The experience
of practical men and
the experiments of

scientific authorities

are both given in this

TENTH EDITION of

Gfiipliite as a Lubriunt'

making it valuable to

men of practice and
students of theory.

Lubrication in al-

most every kind of ma-
chinery is treated of.

"Kinks" and "short-

cut" methods discov-

ered and used by
resourceful engineers
are included.

You should get this

book now. Write for

FREE copy 69-C.

JOSEPH DIXON

CRUCIBLE CO.

Jersey City, N. J,
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GOLD
Car

Heating
and

Lighting

Co*

Maaufactureri of

ELIECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the World

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Building

17 BATTERY PLACE

NEW YORK

E moves upward, oil is drawn from the

flotted passage J into the pump-barrel

above the ball check D, while on the

ilownward stroke, oil is forced past the

hall checks K and L through pipe M, and

lifts the gravity valve Y in the terminal

check Q. The same pressure which

forces the oil into the terminal check Q
' forces it through the passage U, to the

bearing. The amount of oil delivered by

any pump is governed entirely by the length

of stroke given to that plunger and this,

in turn is governed by the adjustment of

I he nurlcd nut P which allows a greater

be placed on the frame, running board,

boiler, or in any other convenient position.

The universal joints on the shaft, between

the lubricator and the transformer, per-

mit operation at an angle of less than

ISO dogs.

McCORD LOCOMOTIVE LUBKICATGR.

or less free movement of the crosshead

Z on the plunger E.

An interesting feature of this method

of adjustment lies in the fact that the

ring nut R can at any time be taken hold

of by liand and the pump plungers moved
so as to deliver any desired amount of

oil to a bearing in addition to the ad-

justed feed, which need not be disturbed

during the operation.

This force feed device has been tested

on a number of prominent railroads, the

principle having been successfully ap-

plied in stationary engine and automobile

practice, and the following advantages

are claimed for it by the makers.

The feed is positive, and when prop-

erly adjusted, is accurate and adequate

The operation is entirely mechanical.

There is a total absence of pressure

in the sight-feed chambers and reservoir,

thereby preventing leakage and removing

the danger of accident to enginenien h\

the breaking of sight feed glasses. The

reservoir can be filled while the lubricator

is in full operation. By use of a terminal

check valve, the tallow pipes are kept

full of oil, thereby insuring delivery of

oil with each stroke of the pump. The

feed can be adjusted in proportion to the

frictional areas. When the engine stops,

lubrication stops, and when the engine

starts, lubrication commences immediate-

ly. By constantly supplying oil in pro-

portion to the frictional surfaces to be

lubricated, economy of oil is secured. As
previously explained, additional oil may

be delivered to any bearing by operating

the pump by hand. In applying the de-

vice to a locomotive, the lubricator is

placed in the cab within easy reach of

the engineer, while the transformer may

Mallet Componds on the N. P.

The Northern Pacific Railroad people

have sixteen small Mallet Articulated Com-
pounds in use in train service and most

of the people concerned in train operating

say that the engines are a decided suc-

cess. The peculiar cylinder arrangement

prevents the engines from slipping, which

prevents the breaking in two of trains, it

being well known that more drawheads

are pulled out by the shocks due to engine

-lipping than to any other cause. The
-Mallet Compounds arc doing the work of

train hauling on from 12 to 17 pounds of

coal per one hundred ton mile.

Brick Arch Revived.

1 he .American Locomotive Equipment

Company of Chicago, which have placed

upon the market an excellent brick arch

for locomotives, are pushing the device

with active vigor and several of the leading

railroad companies have decided to adopt

this efficient smoke preventing and fuel

saving aid to combustion. The brick arch

has been in use for many years, having been

invented by George S. Griggs in 1857 and

since that time used all over the world.

The arch brought out by the American

Locomotive Equipment Company embraces

several important improvements which in-

THE TR.\N'SFORMER.

crease its efficiency. No invention intro-

duced upon the locomotive has ever been

equal to the brick arch as a fuel saver

and the prevailing neglect of the arch

has been due to want of interest in venti-

lating its merits. The American Locomo-

tive Equipment Company are taking the

sensible stand of making sure that their

arch is properly applied and that it is

cared for intelligently. They do not pro-

pose permitting this good thing to fall

into disrepute through the want of atten-

tion which has ruined the prospects of

manv good inventions.
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Tank Hose Coupling.

The American Coupling Company, of

St. Louis, Mo., have what may be called

a gravity tank hose coupling, in which

simplicity is a prominent feature. The

couplings themselves are made of malle-

able iron, with a coat of nickel to pre-

vent rust, and they go together easily

and quickly.

Our illustration gives a general idea of

the device, the flange of one coupling is

tapered to conform with the lugs of the

other. To make the joint, the coupling

with the lugs which is attached to the

tank hose is lifted and slipped over the

other, and the operation is complete.

The coupling is kept tight by means of

a gasket made of high grade medium

hard rubber, moulded in ring form so that

in case of wear the renewal of a gasket

i.i only the work of a few moments. The

natural sag of the hose and the weight of

the couplings tends to keep the joint tight

and any shaking which may be caused by

the motion of the engine and tender

works to the same end. The rubber gas-

ket is in the flange face of the coupling

which is applied to the engine hose

and it is tightly squeezed against

the plane face of the coupling having

industry, which is a primal virtue. He
knew that an industrious man could

not be kept down. Since his day the

world has moved forward and the

human intellect has run with mercurial

swiftness into a thousand new chan-

nels. To industry must now be super-

added knowledge, which comes largely

from books.

To the diligent studious railroad man
nothing could give him a better knowl-

edge of his calling than the regular

perusal of the pages of Railway and

Locomotive Engineering, together with

a close study of our standard railroad en-

gineering publications, among which are

the following:

Railroad Men's Catechism. By An-

gus Sinclair. This is a book which

gives information that will be useful

and acceptable to all classes of rail-

road men from the president to the

newest brakeman. All will find in .t

something new and useful. All will

find it worthy of study. The questions

are intended to impart information cov-

ering the entire practice of train oper-

ating, and to explain all details of

mechanism. The questions and an-

swers are the outcome of Sinclair's

GR.-WITY T.\NK HOSE COUPLING.

the lugs. This gasket is made in

the form of a solid ring like the

rubber band that is sometimes used on

umbrellas to keep the ends of the ribs

close to the stick when the umbrella is

not in use. It is really a cylinder bent in

the form of a circle. The gasket used m
this case is embedded in the coupling

just a little deeper than its center so that

it cannot work out.

The illustration shows two set screws,

but these are not used in the later type

of coupling made by this company. Ser-

vice tests made for over 18 months have

demonstrated that for locomotive use the

joint when once made remains tight.

The
Bsst
One*

The Diligent Man.

"Seest thou a man diligent in his

business. He shall stand before kings,

he shall not stand before mean men."

When Solomon uttered these wise

words he paid a high compliment to

Locomotive Engine Running and Man-
agement, and are an enlarged code

that grew up through many small

forms, the best known having been the

Questions and Answers prepared by
the Traveling Engineers' Association.

216 pages; illustrated; ornamental
cloth. Price one dollar.

"Twentieth Century Locomotives," An-
gus Sinclair Co., deals comprehensively

with the design, construction, repairing

and operating of locomotives and railway

machinery. First principles are explained.

Steam and motive power is dealt with

;

workshop operations described, valve mo-
tion, care and management of locomotive .

boilers, operating locomotives, road re-

pairs to engines, blows, pounds in simple

and compound engines ; how to calculate

power, train resistance, resistances on

grades, etc. Shop tools explained. Shop
recipes, definitions of technical terms,

tables, etc. Descriptions and dimensions

Railroad Books

Air Brake Catechism
Ity Robert H. Blackall. Tbe new rerlsed.
ll'OT t-ditiou, i.s ri^lit up to date and
covers fully aud in detail the Schedule
K. T. Locomotive Brake Equipment, H-5
Brake Valve, SF Brake Valve (Independ-
ent), SF Governor Distributing Valve,
B-4 Feed Valve, B-3 Reducing Valre,
Safety Valve, K Triple Valve (Quick-
Service) Compound Pump. II ta the
Standard Book on tbe Air Brake. Con-
tains over 2,000 Questions and Answers
(giving a detailed description of all the
Old Standard and Improved Equipment.

Price, ?2.00.

The Walschaert Locomotive
Valve Gear

By W. W. Wood. If you would thorough-
ly unUerstJuid the \A'al8chaert Locomotive
Valve Gear, you sliould possess a copy
of tills book, as the author explains •ml
Himlyzes it in a most practical manner.

Price, ?1.50.

Locomotive Breakdowns
and Thair Ramadlas
By Geo, L. Fowler. Tells how and what
to do in case of an accident or break-
down on the road ; includes special chap-
ters on Compound Ixwomotivea. Better
procure a copy, as It contains 800 Ques-
tions and their Answers on accidents and
breakdowns. Price, 91-&0.

New York Air Brake Catechism
I'.y Robert Blackall. Tlie only <i>Tii|>Iete

treatise un the New York Air Brake &nd
Air Signaling Apparatus. 2.'iO pages.

Price, $1.00.

Combustion of Coal
and tha Prevantlon of Smoka
By Wm. M. Barr. Contains over 800
Questions and their Answers on HoW to

Make Steam. Price, $1.60.

Locomotive Catechism
By Robert Grimshaw. Contains 1.600
Questions and Answers on How to Run
a Locomotive. Tbe Standard Book on the
subject, being written in plain language
and free from mathematical formulae and
complex problems. Price, $2.00.

LInIc Motions, Valves and Valve

Setting
By Fred H, Colvin. Shows the different
valve gears in use, how they work and
why. Piston and slide valves of different
types are Illustrated and explained. A
hook that every railroad man In the mo-
tive power department ought to hare

Price, fiOc.

Train Rules and Dispatching
By H. A, Dalby. Contains the standard
code for both single and double track and
explains bow trains are handled under
all conditions. Gives all signals in

colors, is illustrated wherever necessary,
and the most complete book in print on
tills important subject. Bound in fine

seul flexible leather. 221 pages.
Price, $1.50.

American Compound Locomo-
tives

By Fred H. Colvin. Stows all types, In-

cluding the balanced compound which Is

now being used. Makes everything clear

by many illustrations and shows valve
setting, breakdowns and repairs.

Price, $1.60.

The Railroad Pocketbook
By Fred H. CoMa. Different from any
book you ever saw. Gives clear and
concise information on Just the polnt-^

you are interested In. It's really a pocket
encyclnpedia, fully illustrated, and so ar-

ranged that you can find just what yon
want in a second without an Index
Whether you are Interested In Axled or
Acetylene: Compounds or Counter bal-

ancing; Rails or Reducing Valves; Tires
or Turn-tables, you'll 13nd them In thU
little book. It's very complete. Flexible

cloth cover. 250 pages. Price, $1.00.

Send for a special circular describing the-e
books In full. Any of these books sent pro-

paid on receipt of price.

AGENTS IVANTBD
Write for partiiulnrs.

The Normaji W. Henley Publiahing; Co.
i:t2 Nassau St.. New York. U. S. A.
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RUBEROID

ROOFING

FOR

CARS SHOPS
CABS ROUND HOUSES
Contains no tar. Will not melt,

rot, crack or corrode.

Not affected by extremes of

temperature. Highly fire resist-

ing.

Spark-Proof Cinder-Proof

Gas-Proof Weather-Proof

Write for samples and prices.

THE STANDARD PAINT CO
100 William St., New York.

Boston, Chicago, St. Louis, Kansas City,
(Philadelphia, Atlanta.

Ball's Official R.R.

Standard Watches
IS AMD IB SIZE

17 and 21 Ruby
Jewels,
Sapphire Pallets

Ball*s Improved
Safely
Double Roller

Are viithout

question the
finest watches
that American
talent and
skilled labor

can produce,
anii they are
piviiip such
uiiivei-sal satis-

far t ion that we
iKive no hesi-

tancy In clalm-
':i^ "that they

the hest

;i II il safest
railroad watch
on the market.

Tests severe

and numerous
have proven
this fact to the

most critical

users in all seetinns of the country, to which

tliousands of gooil Railroad and Brotherhood

nu-n are ready to certify,

Wp have an authorized agent In nearly every

railroad ceutf-r. Call on him for information

and facts. Write us for descriptive matter.

The WeDh (. Ball Watcli (o.
Watch Manufacturers

Ball Boildini. CleveUnd, OhU, U. S. A.

of the various types of standard loco-

motives. The book is well and clearly il-

lustrated and is thoroughly up to date in

all particulars, fully indexed. Price, $3.00.

"Locomotive Engine Running and Man-

agement," by Angus Sinclair, is an old

and universal favorite. A well-known

general manager remarked in a meeting

of railroad men, "I attribute much of my
success in life to the inspiration of that

book. It was my pocket companion for

years." Price, $2.00.

"Practical Shop Talks." Colvin. This

is a very helpful book, combining in-

struction with amusement. It is a par-

ticularly useful book to the young me-

chanic. It has a stimulating effect in in-

ducing him to study his business. We
sell it for 50 cents.

Spangenberg's Steam and Electrical En-

gineering has 672 pages, 648 illustrations.

It may be called a complete library in one

volume, and is in question and answer

form; which is an easy way of obtaining

useful information. Covers a wide field.

Fully indexed for reference so that any

subject may be readily turned to and an-

swer found. Price, cloth, $3,50.

The 1907 Air Brake Catechism, by C.

B. Conger. Convenient size, 230 pages,

well illustrated. New edition. Up-to-date

information concerning the whole air

brake problem, including the ET equip-

ment in question and answ^er form. In-

structs on the operation of the Westing-

house and the New York K\r Brakes,

and has a list of examination questions

for enginemen and trainmen. Bound only

in cloth. Price, $1.00.

"Compound Locomotives." Colvin.

This book instructs a man so that he

will understand the construction and

operation of a compound locomotive as

well as be now understands a simple en-

gine. Tells all abount running, break-

downs and repairs. Convenient pocket-

size, bound in leather, $1.00.

"Catechism of the Steam Plant." Hem-
enway. Contains information that will

enable a man to take out a license to

run a stationary engine. Tells about boil-

ers, heating surface, horse power, con-

densers, feed water heaters, air pumps,

engines, strength of boilers, testing boiler

performances, etc. Question and answer

style. 128 pages. Pocket size, 50 cents.

"Care and Management of Locomotive

Boilers." Raps. This is a book that

ought to be in the hands of every person

who is in any way interested in keeping

boilers in safe working order. Written

by a foreman boilermaker. Also contains

several chapters on oil burning loco-

motives. Price, 50 cents.

Patents.
GEO. P. WHITTLESEY

MeQILL BUILOINQ

Terms Reasonable

WASHINQTON, D. C.

Pamphlet Sent

Boiler Scale Remover.

Nothing in or about a steam plant cuts

down the dividends, runs up the operat-

ing expense, and causes trouble without

a single benefit more than boiler scale.

The principal scale forming substances in

The luck of high wages is

spelled with a capital P— it's

P-1-u-c-k—the ability to find a

jiractical, easy, and systematic

way to secure a better position

and increased earnings and the

pluck to follow out that way
persistently.

In this way John L. Walters,

a fireman living at S22 Atche-

son St., Columbus, Ohio, fol-

lowed the 1. C. S. plan of

securing a better position, and
is now a locomotive engineer
and has increased his earnings
fi-om $6.5 to $i:i-") per month.

In this way Harvey Brake-
man, a carpenter, of Xew Ken-
sington, Pa., became an archi-

tect and increased his income
from $2.2.T a day to |o,000a year.

In the same way YOU can
incr.-ase your earnings, secure

a better position and success

in the easiest, most practical,

quickest, and cheapest way in

the world. All we ask is for you
to write us and allow our ex-

perts to tell how we can adapt
our system, which in 15 years

has bettered the positions and
earnings of hundreds of thou-

sands of men, to your own
personal needs, no matter how
scant your time, money, oredu-
catiou may be. To secure this

valuable advice free, it is only
necessary to send us the coupon
below. Isn't a higher
position -sN-Qi-tli a iiost-
aare stamp to you?

INTERNITIONAL CORRESPONDENCE SCHOOLS
Box 803, Scranton, Pa.

Please explain, iritbout lurcher obli^tioB on my
part. how 1 can quality for a larger salary and ad-
vancement to the position lictore which I have
marked X,

General Foreman
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Tate Flexible

Staybolt

feed-water are carbonate of lime, sul-

phate of lime or gypsum and magnesia.

These are soluble in cold water and in

water of moderately high temperature,

but become insoluble at a temperature of

303 degs., which corresponds to an ab-

solute steam pressure of 70 lbs.

Scale forming substances are precipi-

tated by heating and evaporating the

water. Part of the precipitation is de-

posited as nnid, and part settles on the

lubes, crown sheets, side sheets, or any

place in the boiler where these mineral

substances may come in contact with

iron, and form scale. Scale seriously de-

tracts from the heat transmitting power

of the tubes and sheets.

A compound that will remove scale

which has already formed must go to

the root of the evil. It must act in such

a manner as to remove the scale, and

once removed should act so as to keep

the plates clean. This is the claim made
for the Magic Boiler Compound now be-

ing offered for sale by the H. W. Johns-

Manville Co., of New York, and we are

told that "when introduced into the

boiler it works its way between the scale

and the iron, and causes the scale to

loosen and fall off, and presents a sur-

face to which no further sediment will

adhere."

The H. W. Johns-Manville Co. have

issued an interesting folder entitled "How
to Clean a Boiler," which gives some

valuable information on this subject.

Write to the company for a copy of the

folder.

Holds firebox sheets secure-

ly together, and accommo-

dates itself to the unequal

expansion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURG, PA., U. S. 1.

Suite 308, Frick BIdg.

B.|E. D. STAFFORD, - • Ceaeral Manaaer

Write us for Reference Book

Heat Losses Due to Scale.

The Engineering Department of the

University of Illinois has issued a bulletin

on "The Effect of Scale on the Transmis-

sion of Heat Through Locomotive Boiler

Tube." The bulletin has been prepared by

Messrs. Edward C. Schmidt and John M.

Snodgrass, and describes a series of ex-

periments begun in 1900 by the railway

engineering department of the university

to determine the amount of heat loss due

to scale thickness. Experiments were

made on single tubes as well as on a loco-

motive boiler.

The result of all the tests show great

divergence in the heat loss, due to differ-

ences in scale composition. The conclu-

sions from the tests are summarized as

follows

:

Tliat for scale of thicknesses up to '/n

in. the heat loss may vary in individual

cases from insignificant amounts to as

much as 10 or 12 per cent. That heat

losses increase with thickness in an un-

determined ratio. That the mechanical

structure of the scale is of as much or

more importance than thickness in pro-

ducing the loss, and that chemical compo-

sition, except in so far as it affects the

structure of the scale, has no direct in-

fluence on heat transmission.

Why pay more for a

Car and Locomotive

Cleaner, when the"PER-
FECT"will do the work

and better at 48 cents

per gallon, f. o. b. Phila-

delphia or Chicago?

THE MODOC SOAP CO.

228 North Fourth Street

PHILADELPHIA, PA.

MICA
(ABOOSt LAMP (HIMHEYS

Save 50 per cent.

STORRS MICA CO.,

R. R. Dept. Owesro. IN.Y

NO MORE BILLS for PACKING

No Cutting of Rods

Less Oil. No friction

Guaranteed 3 years, 30 Days' Trial

No Pay unless Satisfactory

Beware of Imitations. U>e tlie Best

Manufactured only by

Holmes Metallic

Packing Company
Wilkes-Barre, Pa.
Send for Catalo£ue K

THE WASHBURN CO.
Minneapolis, Minn.

Automatic Couplers
For FreUhl, Engine and PaiioB^erSerrlce
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Locomotive

BIow=Off Plug Valves

Gun Metal.

This alloy is so-called because it was

at one time largely used for casting

guns. It contains about 90 per cent, of

copper and 10 per cent, of tin, and is

one of the strongest of the copper-tin

alloys. The term "gun metal" should

be restricted to alloys containing about

ID per cent, of tin, but is now often

used as a synonym for bronze and

sometimes for triple alloys containing

zinc as well as tin.— The I-oundry.

All Brass, extra heavy, with Cased Plug.

For 250 lbs. pressure.

Made with Draining Plug to prevent

freezing.

LOCOMOTIVE

GAUGE
COCKS

For High Pressure

Bordo Self-Closing

Gauge Cocks, made
with renewable Hard
Bronze seat and disc.

Opened and closed

with a quarter turn.

Guaranteed Steam
tight under the most
exacting conditions.

Shanks Threaded to

specifications for Lo-
comotives.

Seats and discs replaced under pressure.

Swing-Joints and

Pipe Attachment

The Tiregraph.

riic Commonwealth Steel Company, of

St. Louis, Mo., have issued a neat book-

let describing their clever device, the

Tiregraph, which is a small portable ma-

chine used for measuring the contour of

worn tires to indicate the causes of tire

defects as related to improper counter-

balancing, or other causes. The machine

takes a record of the wear on tires, and

is secured to the tool post of a driving

wheel lathe in the same manner as an

ordinary turning tool. The value of the

record can be seen at a glance by look-

ing at the Tiregraph, as the flat spots and

high spots, their length and depth of

wear, and their relation to the counter-

balancing and steam admission, permit

the definite determination of the causes

of the variation in the wear of tires, and

suggest the remedy. The Tiregraph has

come to stay. Write to the Common-
wealth people if you would like further

information on the subject.

The Chicago Pneumatic Tool Company
has recently got out two new catalogues,

Nos. 23 and 24. The first of these,' No.

2;^, is a book of more than 100 pages and

is devoted exclusively to Franklin Air

Compressors. It contains descriptive mat-

ter and information relating to air com-

pressors, and is embellished with half-

tone engravings of the machines and their

parts. Catalogue No. 24 is also a book of

more than 100 pages and fully covers the

company's widely known line of pneu-

matic tools and appliances, including

"Boyer" and "Keller'' hammers, "Little

Giant" drills, sand rammers and hoists.

Both books are printed in colors, con-

veniently indexed and strongly bound,

thus making them books of reference as

well as catalogues. Copies will be for-

warded upon request. Address Chicago

Pneumatic Tool Company, Fisher Build-

ing, Chicago, or 95 Liberty Street, Chi-

cago.

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complefe Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.

The Hicks Locomotive and Car Works,

of Chicago, have made unprecedented

progress in the repair of locomotives and

the manufacture of coaches and cars,

and to those who have not had the oppor-

tunity of visiting their establishments, we

would urge upon them the desirability of

procuring a copy of the new descriptive

Homestead
Valves

StrsUhtway, Three-wfty and Four-w«7.
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth very much
more than other makes. You try

them and sec.

Iron Body. Brass Plug, 1^ in.

HOMESTEAD VALVE MrO.CO
WORKS:

HOMESTEAD. PA. PITTSBURG, PA.

Amej*ican Locomotive

Sander Company
1 3th & Willow Sts., Philadelphia. Pa.

Proprietori and Manufacturers

Lkach, SHitmiMi, Dean, QANHRP^
HonsTOM. "Shi" and Com! 0nnULI\0

THE ROBERT W. HUNT & CO.
Bureau at Inspection, Teata and Consultation.

1137 THE ROOKERY. CHICAGO.

66 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House. London, Eng.
Inspection of Steel Rails, Splice Bars, Railroad

Cars. Wheels. Axles, etc. Chemical Labora-
TOKY—.\nalysis of Ores, Iron, Steel. CHls. Water,
etc. Physical Laboratory—Test of Metals. Drop
and Pulling Test of Couplers. Draw Bars. etc.

EflBciency Tests of Boilers. Engines
and LocomotlTcs.
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One Year and
Eleven Months'

SERVICE
WITHODT REPACKING. ON

High-Pressure Locomotives

style 300 TV.

A throttle failure is an absolute

impossibility where Crandall's

Throttle Valve packing is used.

IT WILL NOT BLOW OUT

Crandall PacKing Co.
F.^CTORV AND GENERAL OFFICE

PALMYRA, - • NEW YORK
BRANCHES

New York Cleveland
136 Liberty St. 9 So. Water St.

Chicago

52 West Washington St

Directory of Railways

of the World
The Universal Directory of Rail-

way Officials, published in Lon-

don, contains a list of the pntiro

railroads of the world, with

physical particulars and names

of all officials.

Send Your Order Now
for the 1907 edition.

Price $4.00 Prepaia

A. FENTON MTALKER
Sol« E«pr«seaitatlT« for V . h.

148 Libartgr St. N«w York

catalogue issued by the company last

month, and which may be had on appli-

cation by mail addressed to them, Fisher

Huilding, Chicago. The story of the

growth of the firm is particularly inter-

esting, and is an evidence of the prosper-

ity of the country. It was the sudden

blossoming of a small repair shop into

a gigantic factory employing thousands

ot skilled workmen. Ten years ago Mr.

F, M. Hicks leased a small building at

Chicago Heights and opened a shop for

the repair of locomotives. His work was

thorough and was immediately appreci-

ated by the leading western roads. Lo-

comotives literally rolled into his hands,

and to these were added cars and coaches,

to accommodate the manufacture and re-

pair of which new shops were erected,

covering 58 acres. The largest cars ever

constructed have been built by the com-

pany, and the Gold Medal was awarded

to them at St. Louis in 1904. The repair

of locomotives has kept pace with car

construction and a high class of medium

weight new locomotives is also being

constructed at the company's works. The

mechanical equipment is of the best.

The Flannery Bolt Company have a

neat and artistic method of calling atten-

tion to the growing popularity of the Tate

Flexible Staybolt. In a finely printed

folder the merits of the flexible bolts are

set forth in a convincing way. We gather

in a few words that the bolts are already

in use on ninety railroads and over a

million are now in service. In reading

tlie folder the general opinion seems to

be that in high pressure boilers the use

of Tate bolts helps to reduce the num-

ber of fractures. A copy of the folder

may be had on application by mail to the

company's office, 308 Frick Building,

Pittsburgh, Pa.

Owing to the rapid increase of their

business the Armstrong Bros. Tool Co.,

of Chicago, "the tool holder people" have

been compelled to make further additions

to the large modern plant which they

erected about two years ago. The addi-

tions consist of two buildings of steel and

brick construction, one 50 ft.xios ft., the

other 40 ft.xios ft., with brick smokestack

60 ins. in diameter and 115 ft. high. In

these buildings the company is now in-

stalling a modern power plant of 300 h.p.,

consisting of two 150 h.p. water tube

boilers equipped with automatic stokers,

direct connected engine and generator,

etc., and an up-to-date drop forge depart-

ment of large capacity with steam drop

hammers and other high grade equip-

ment, including a complete die shop with

machine tools especially adapted to that

work. The machinery is now being set in

position and it is expected that it will be

in operation about October ist.

THE TANITE. CO.
seeKs tKe support of
Railroaders because:
The man who uses a TANITR wheel

will find it safe. Because pay for a TAN-
ITE wheel secures the greatest produc-
tive capacity. Because TANITE MILL.S
EMERY is mined in .\incrica and ap-

peals to all who earn wages in .\inerica.

Because TANITE grinding machines are

practical. /

THE TANITE CO. sells Emery, Solid

Emery Wheels, Buffing Lathes, Guide Bar
Grinders, Car Brass Grinders, Bench and
Column Grinders, Surfacing Machines,

Open .Side Emery Planers, Saw Gum-
mers, Automatic Planer Knife Grinders,

Diamond Tools, Polishing Paste for Brass
and Nickel, Emery Wheel Cutters and
Dressers.

The Tanite Co builds special machines

fcr special wants

THE TANITE CO.
STROUDSBURG, PA.

THE UNION

SWITCH & SIGNAL

COMPANY
CONSULTINQ

AND MANUFACTURING

SIGNAL ENGINEERS

Automatic Block Signals—Electric

and Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staif Apparatus

General Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK
CHICAGO -

ST. LOUIS

143 Liberty Street

Monadnock Block

- Frisco Building

Oliver . Lippincott

photographer

20 John Street, New York

Process and Mechanical Prints

Perfect reproduction from Tracings,

Black Lines. White Paper, any size, for

Specifications and Estimates.
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The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too much

room and don't give satisfaction.

Nicholson

Expanding Mandrels

Take everything from I to 7 inch

holes. Take up little room

—

always ready and you can buy

four sets for the cost of one of

the solid kind.

Are You UsingThem?
Catalogue tells you

more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.

TOOL
Die Blocks

Steel Forgings

First Prize awarded at the

Louisiana Purchase Ex-
position, at St. Louis, for

our TOOL STEEL when
placed in competition
with the best makes in

England and Germany.

Write ior Information and Prices.

Specify Mclnne* Tool Steel when
ordering.

McINNES
STEEL CO.

CORRY, PA.

Six-Wheel Switching Locomotives.

Tlic American Locomotive Company
have just issued the ninth of their

series of pamphlets covering the stand-

ard types of locomotives. As the title

indicates, this number of the series is

devoted to 6-w]ieeI switching locomo-

tives and cointains lialf-tone illustra-

tions and the principal dimensions of

26 diflfcrent designs of this type. The
engines illustrated range in weights

from 102,000 to 176,500 lbs., and are

adapted to an extensive variety of ser-

vice conditions. A copy of this pamphlet

may be had by applying to the company.

Oriental Machine Shops.

A Consular report from Smyrna, one

of tbc'oldcst and most celebrated cities

in Asia Minor, states that up to 1857

there was not a factory of any kind

in Smyrna which manufactured steam
engines or machine supplies. The com-
pletion of the Aidin Railway, and the

introduction of cotton-growing, which
created a demand for iron products,

gave an impulse to this industry with

tlie result that there are at present

three large machine shops, and a num-
ber of smaller factories in Smyrna. The
annual output is not known, but is

greatly on the increase and the field

for machines of every description is

becoming a large one.

The Falls Hollow Staybolt Company,
of Cuyahoga Falls, Ohio, are now erect-

ing a new mill of three times the capacity

of their existing plant. This increase has

been found necessary by the steady

growth of their business. The company
manufactures not only the hollow stay-

bolt iron, but solid staybolt iron of high

grade as well as steel bars and supply

an extensive trade in the United States,

Canada, Mexico and foreign countries.

One of the claims made by this company
for the hollow form of staybolt is that

air constantly passing through the bolts

tends to keep them comparatively cool,

at their inner ends, and the tell-tale hole

through the bolt will at once reveal a

fracture of the bolt anywhere along its

length. The company will gladly fur-

nish full information concerning their

products to any one asking for it. The
enlargement of their manufacturing fa-

cilities is a gratifj'ing evidence of their

prosperity.

The Bliss Electric Car Lighting Com-
pany, of Milwaukee, Wis., report having

received an order from the Pullman Com-
pany for the Bliss .\xle Light Equipment,

to be applied to all Pullman Private Cars.

They also announce having lately re-

ceived an order from the Baltimore &
Ohio to equip the Royal Blue Line Limit-

ed trains with the Bliss system of electric

lights and fans.

,\hove Cut Itpprcwntfl the

TWENTIETH CENTURY OUTFIT
For mounting air Bl^el and Mteam hoAe. It doee
It all, mountH new ho8p and applies tti« band*.
Ctits the bolts on oM hose and pulla th<*ro from
tbelr flxturcH. Ao eqalpment for each act KOes
with erery ontflt. Its work U so rapid and per-
fect that other methods are archaic and expeo-
Jivo In fomi'itrlson.

BUKE.R at CARR MrO. CO.
Office, rairview Heights, N*. I <)

Rochester, N. Y., 11. S. A.

There is a valve oil can for locomotive

use which is designated by the letter "J"

from the initial of the makers, the John-

son Manufacturing Co., of Urbana, O.

The oil can has a shut-off valve close to

the handle so as to save waste and the can

is a neat looking and well made article.

The company will gladly submit blue print

of this oil can and give information con-

cerning its use and manufacture, with

price. They will be glad to answer in-

quiries concerning their complete line of

heavy railroad tin and galvanized iron

ware if you drop them a line.
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No. 214, Vertical Hollow Chisel Mortiser.

OUR LATEST
Our latest production in mortisers was designed espe-

cially for heavy car work and bridge construction, and is

furnished with or without auxiliary boring attachments.
The housing is securely gibbed to the frame, moving

transversely by hand-wheel to bring chisel into position.
The chisel ram is gibbed to the housing and has a

vertical travel of 18 inches, and gets its reciprocating
motion from a rack and pinion operated by friction pul-
leys, giving a constant and positive drive.

Detailed description given in circular. Write for it.

J. A. FAY (Si e:gan company
445 West Front Street CINCINNATI, OHIO

Two Oil Rooms
Which do you prefer?

The one, expensive,

dirty, dangerous and

inconvenient.

The other, the Bow-

ser, paying for itself in

actual saving—clean,

perfectly safe and the

most convenient pos-

sible to devise.

The contrast in ap-

pearance as shown

here is no greater than

A Bowser Oil Room the contrast the Bow-

ser System of Oil Storage effects in expense, protection and adapla-

bil i t y as compared

with other arrange-

ments.

Designed for railroad

use and adopted as

standard by over 20

railroad systems.

Explained in Bulletin

D. Send for it.

S. F. Bowser
SCo., Inc.

Fort Wayne, Ind. ,, ^ „•^ * Not a Bowser

1 i

U mm'i ll I
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The Pennsylvania Special.

When one says tliat the famous

son river from Twenty-third street in of the performance of the iron horse.

New York, ami getting ready to start. This taking out of the hour at Pitts-

Pennsylvania Special, No. 29, goes I '"s bit of water trip is not, strictly Inirgh is an interesting fact. The idea

from New York to Chicago in a little

over 1,000 minutes it sounds as if the

cities must have been ilr;iwn closer to-

gether in some mysterinus way. There

>peaking, train mileage. of using standard time all over this

Si.\ powerful Atlantic type engines continent is for the convenience of the

are required to haul this train over the public, and to do it North .America has

road, and changes arc made at Harris- Ijccn divided into a series of belts or

KUIUTICK.N HOUR TK.MX (iX IIIK n-.XX> Y L\ .\N I.\ R.MLROAD.

is, of course, no mystery about it, for

the train covers the full 9I2!,4 statute

miles which separate Gotham from the

Windy City in exactly 18 hours. It

travels, therefore, at an average speed

of 51.6 miles an liour, and this is some-

thing over 75 feet a second. As a mat-

ter of fact the train takes 17 hours and

41 minutes to make the run from Jersey

Citj' to Chicago, the odd 19 minutes

being consumed in crossing the Hud-

burg, .Mtoona, Pittsburgh, Crestline and

Fort Wayne. The average run for each

of the engines is over 150 miles, the

shortest being 117 and the longest 195

miles. The train leaves New York on

Eastern standard time and arrives in

Chicago on Central standard time. The

hands of the clock are put back one hour

at Pittsburgh to make this change, and

though the hour is dropped from the time

table at this point, it does not come out

strips running north and south, and

measuring everywhere 15 degrees wide,

or at the equator something over 1.035

miles. The earth turns from west to

east at this rate each hour, and in order

to make a good working system for

the inhabitants of the various cities and

towns in the country the clocks are set

approximately one hour slower from

east to west every 15 degrees. The dif-

ference in time between New York and
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Chicago is about 54 minutes, but it has

been arranged for convenience at ex-

actly one hour. If you traveled by No.

20 on the Pennsylvania Railroad and

did not alter your watch at Pittsburgh

you would find that you had apparently

on time. This is an excellent perform-

ance, through rain and shine, snow and
cold.

Our frontispiece this montli shows
the "Eighteen-hour train," as it is often

called, running at full speed over the

.M'l.AXTic Tvn-; 1'a.ssi:nc:i:k kni-.ine used ox the l'LlN^s^ l\ .\xl\.

arrived at 9:45 A. M., while the Chi-

cagoans you met would be behaving as

if it were onlj' 8:45 in the morning. On
the Pennsylvania special running in the

opposite direction, that is No. 28, you
would start on Chicago time and find

yourself an hour too slow in New
York, hence the hour shown on the

time table as having been put in at

Pittsburgh is simply the necessary put-

ting ahead of the hajids of the clock,

and does not alter the actual number
of minutes required for the engines to

pull the train.

One of the objects which the com-
pany had in view when this train was
put on was to start from the terminal

stations as late as possible in the busi-

ness day and arrive in time for the ne.xt

day's work at the usual hour for be-

ginning. Speaking of the train, the

passenger department of the road say

in one of their illustrated folders:

"The equipment supplies all the com-
forts of the modern hotel and the con-

veniences of the club. There is a bar-

ber, bath and smoking room for the

men; a maid and an observation parlor

for the ladies. A stenographer executes

without charge the wishes of corre-

spondents. The dining car service,

which is available at the generally ac-

cepted hours for meals, is maintained
at the highest standard in every par-

ticular. Apart from the usual accom-
modations afforded by Pullman cars,

the drawing rooms and state rooms of

the special offer the exclusiveness of

one's home or office. On account of

the high grade of the service and the

fast schedule, an extra fare over and
above the price of the tickets and the

usual Pullman rates is charged."

The published record of these trains

shows that for the year ending June,

1906, the west bound, No. 29, ran for

365 days with 89.8 per cent, of the trains

on time, and that the east bound. No.

28, had, in the same year. 85.2 per cent.

heavy railed, stone ballasted, well

drained track of the Pennsylvania sys-

tem, and, like Kipling's Purple Em-
peror, "laying the miles over his shoul-

der as a man peels a shaving from a

soft .board."

Highflown Writing.

The following extract from the works

of Zera Colburn is interesting at the pres-

ent day. One might almost think he had

the sensational daily press of our own
time in mind when he wrote:

arc too apt to be impatient of reason-

ing; they say they want facts, while

tlu-y forget that to use facts aright is

the higlicst exercise of reason. But we
are not now to press the blame on both

sides.

An old French diplomatist is credited

with having said that language was a

means of concealing men's thoughts.

\Vc don't think the remark cost him
much observation, for it was founded

in too common an experience. Old
Talleyrand might have added that lan-

guage was often used for liiling the

place of thoughts, and, furthermore,

that it not only needed the best mo-
tives, but some skill even to make it

express men's thoughts.

To our mind, one of the worst per-

versions to which language is liable is

the use df its abstruse or profound

terms before men thirsty for informa-

tion. The great motive for this perver-

sion is the desire on the part of writers

to show how much they know. They
wish to establish conclusions upon
their own authority and not upon rea-

soning which their readers can under-

stand. It is clearly an insult to a man's

understanding to attempt to fcrce upon
his belief a professed fact, the evidence

of which he cannot see or comprehend.

Everybody acknowledges, as we be-

lieve, that scientific subjects stand in

Ul I'EXX.'^YLX'.VXEX R.MEKll.M) TK.\l k.

"The great reason why so much of the

stilted scientific writing of the day is

thrown away upon practical men is

simply that it takes too mucli previous

preparation to understand 't. Yet we
are not going to say that no share of

blame attaches to practical men. They

the greatest need of popular explana-

tion. There has been then -i stumbling

block in the way, else the need could

not have been so great. It is in scien-

tific subjects especially wherein writers

have shown the greatest contempt for

their readers' understandings.



October, 1907. RAILWAY AND LOCOMOTIVE ENGINEERIXG 439

The purpose of facts in practical sci-

ence is practical use. Who, then, will

go to the cost and toil of testing a pro-

fessed fact until he understands it?

Why, then, do not scientific writers as

a class make their descriptions and il-

lustrations rational and intelligible?

Keep first principles and elements more
in view? It is as unworthy an evasion

of duty as a writer can commit to pre-

sume upon the qualifications of his

readers and stuff off a parade of pro-

found theories when he cannot even

slmu- an instance of their practical ap-

plication, lie thus takes to himself the

largest possible opportunity for hum-
bug, and in the absence of proof of his

sincerity it is to be presumed that the

occasion begets the act.

Unless we should single out and

pupil a present of the book which
stands most ahead of your description.''

The Quebec Bridge.

Tlie collapse of the Quebec Bridge is

ihe most appalling disaster in railroad

construction that has occurred since the

fall of the Tay Bridge at Dundee in

.Scotland in 1879. The new bridge which

was being built across the St. Lawrence

River si.x miles above Quebec was looked

upon by engineers as a model of perfec-

tion in design and construction. A com-

mission appointed by the Canadian gov-

ernment is at work determining the cause

of the breakage in the work and douljtless

much that is valuable to the engineering

world will be learned from the ruin of

the great work.

Ill December, 1905, \vc published in the

proach spans each 210 ft. long, then

two anchor arms each 500 ft. long and
two cantilever arms measuring 562^2 ft.

in lengthy and one suspended truss span

675 ft. long. The main posts were 400 ft.

above the water level and the central con-

necting work between the two suspended

extensions was 150 ft. above the river at

Iiigh tide. This enormous work required

a weight of steel amounting to 38,500

tons.

The work was completed as far as the

southern side of the river was concerned,

the complete structure extending 675 ft.

from the southern pier towards the center

of the river. On the northern side the

structure had been completed as far as

the main post or pier and abutmentsand
arrangements were in progress to project

the work on the northern side as rapidly

RUINS OF THE C.\\TILE\'ER BRIDGE OVER THE ST. L.WVRENXE AT QUEBEC.

show up a specimen of such writing we
might be thought to be too vague and
general in our strictures. We think we
can illustrate our point, however, in a

mnnner quite to the purpose ,and with-

out being unnecessarily offensive to in-

dividuals.

Single out a workingman engaged

upon some part of a machine which he

ought to understand. .'Xsk him a single

question involving a simple, natural

principle. If he does not understand it,

see by the watch in how many hours

you will have him say that he does un-

derstand it fully. If you do not ex-

haust a greater stock of illustrations

and reasoning than you ever saw ex-

pended on the same subject in a

"scientific treatise." then make vour

pages of R.\iLvvAY .and Locomotive En-
gineering a general description of the

plan of the proposed bridge. We repro-

duce the illustration of the completed de-

sign. The work had proceeded steadily

with the exception of the months of De-

cember and January, when on account of

the intense cold and also as the daylight

does not exceed five or six hours little

could be accomplished at that season of

the year. As will be noted, the proposed

bridge is of the cantilever design. The
main span would have been l,Soo ft. in

length, surpassing the main span of the

Forth Bridge by 90 ft., and this would
have made it the longest span, when
completed, of any bridge in the world.

The total length of the bridge be-

tween abutments was 3.220 ft. and
consisted of two deck truss ap-

as possible to meet the southern exten-

sion. The uncompleted space amounted

to 1,125 ft-, so it will thus be seen that

although the loss is enormous it does not

amount to much more than one-third of

the entire proposed structure. About

15,000 tons of steel fell, and it need hardly

be stated that this material when recov-

ered is entirely useless in the reconstruc-

tion of the work.

It appears that at the time of the col-

lapse a gale of wind was blowing at about

30 miles an hour. A locomotive with

a heavily loaded train of cars was ap-

proaching the outer edge of the projected

span. The main traveller was also run

out to the extreme end of the work, so

that the superincumbent weight of the

structure was considerably augmented,

but the evidence as far as has been gath-
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ered does not show that any undue weight

on the extended work was the cause of

the breakage. Excessive weight at one

end of the cantilever would cause an

overturning of the structure, whereas the

collapse was vertical. It may be noted

that as early as May of the present year

'several rents were observed by workmen
in the chord members, and it is remark-

able that little or no attention was given

to important fractures in the plates.

Doubtless the commission will place the

respunsiliility where it properly belongs,

and it should be an easy matter pointing

to the official who allowed added weight

to be placed on structures where indica-

tions of weakness were apparent to or-

dinary workmen.

In this connection it is to be regretted

that the officials have not acted with that

degree of promptitude essential to safety

of great enterprises. Several days before

the disaster the resident engineer was

Annecdote About the Bell Cord.

One of the oldest railways in the

country- is the Philadelphia. Wilming-

ton and Baltimore, now known as the

Philadelphia. Baltimore & Washing-
ton, which opened in 1837. The first

schedule contained one passenger

train, which went to Baltimore one

day- and came back the ne.xt, which was
considered a remarkable feat in fast

travel. When a train a day each way
was placed in service the people • of

the two cities served concluded that

the acme of convenience in transporta-

tion had been reached. Xe.xt to the

president of the railway the most im-

portant functionaries were the engi-

neer and the conductor. It was a

question whether or not the head of

the line was considered a subsidiary

official in popular estimation to the men
who ran the train, but Robert Fogg,
wlio pulled the throttle, and John Wolf,

Wolf hotly declared that he had sig-

nalled to stop, but Fog.g retorted that

he would stop when and where he

pleased, and that, too, without any ref-

erence to orders from the conductor,

whom he did not regard as his superior

in the management of the train. The
altercation grew very heated, and Wolf
invited the engineer from the cab to

settle the matter, and the challenge

was quickly accepted.

Passengers and a group of men who
had gathered at the station to see the

train come in formed a ring about the

combatants, but the fight did not last

long, as Wolf proved by far the su-

perior artist with his fists, and with a

few blows made it almost impossible

for the engineer to see sufficiently to

complete his run; but Fogg admitted

that he had been fairly beaten, and

the supremacy of the conductor on a

rail\\av train was settled.

sMliillte

'• LOCO^NClMt£RI^
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notified that a chord member in the third

panel had buckled.

.A. visit to New York had to be made. A
consultation had to be held. .A telegram

ordering the work to be stopped was de-

layed. The telegram lay on the desk of

the chief engineer for several hours

awaiting his action. Ninety men kept on

with their work and of these eighty-four

went down to their death in the awful ruin.

The river channel is not seriously ob-

structed by the wreckage, but opera-

tions will likely be suspended on the

structural work till ne.xt year.

Savage Way of Making Vacancies.

A strange condition exists on the

Transcaucasian Railways of Russia that

greatly magnifies the hazards of rail-

way life. A bulletin has been issued by

Col. Neigebauer, director of the east-

ern lines, saying that in six months 01

this year 30 officers of the Transcau-

casian Railways have been murdered.

The belief is expressed that the officials

were put out of the way to make room
for others waiting for promotion and
not by political assassins. As a remedy the

director has arranged that all vacancies

caused by murder shall be filled by men
from distant divisions.

who collected fares, won the deference

of the public because of their high and

responsible duties.

Fogg, an Englishman, had all the

tenacity of opinion of his race; Wolf,

an American, had the ingenuity of the

Yankee, and, seeing the need of some
method by which he could communi-
cate with the engineer, devised the

scheme of running a cord through the

cars to the locomotive. As the engine

was a wood burner. Wolf fastened one

end of the cord to a log, which was
placed on the engineer's seat and was
pulled to the fl.oor when the conductor

desired to signal for a stop.

Fogg resented what he considered on

interference of his rights on the plat-

form of the locomotive, and on the

first run out with the new device paid

no heed to the displacement of the log

from the seat when the conductor de-

sired to take on a passenger from a

farm near Gray's Ferry, but sped on

over the bridge and did not deign to '

bring his engine to a stop until Blue

Bell station, on the south side of the

Schuylkill, had been reached. Then
he demanded to know of Wolf why
he had been jerking that log all about thi-

locomotive.

As the log signal was crude and in-

effective. Wolf devised the use of a

bell on the locomotive, and this method
was soon adopted by all of the Amer-
ican railways. Then a code of signals

was adopted, and these remain prac-

tically to this day. The only change in

the bell-cord is that by use of the air

from the brake system a whistle has

superseded the bell in the locomotive

cab.

—

Philadclpliia Public Ledger.

Things "Without Friends.

There are two or three things on
which there is standing conflict between
railroad companies and their employees,

although there is no pronounced dis-

agreement. There may be some engi-

neers who favor the pooling system of

using motive power, but we never met
any of them; there may be machinists

enamoured of the piece work system

for repairing locomotives, but their

voices never sounded within tlie licar-

ing of our representative.

We may add that we never heard of

an engineman who was an over admirer

of compound locomotives. -Such peo-

ple may be roaming around, but their

views are very little in evidence.
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Consolidation for the C. & O.

Our illustration shows a Chesapeake

& Ohio simple consolidation engine

built at the Richmond shops of the

American Locomotive Company. The

engine was part of the company's ex-

hibit at the Jamestown Exposition this

year. The engine weighs in working

order i02,8oo lbs. The cylinders are

22x30 ins., and piston valves arc used.

In 1904, at the time of the Louisiana

Purchase Exposition at St. Louis, the

Walschaerts valve gear was a new fea-

ture in American locomotive practice,

and out of twelve locomotives exhibit-

ed by the builders at that exposition,

only one, the Baltimore & Ohio Mal-

let Compound, was equipped with this

type of gear. At the present time the

VValschaerts valve gear is used on many

of the great trunk lines in the coun-

try. The Chesapeake & Ohio engine

is equipped with inside admission valves.

wiiU-. It is 76I4 ins. deep at the front and

^g'/i ins. at the back. The roof and

crown sheets slope toward the back about

2]4 ins. ; the back sheet slopes forward

20 ins., and the mud ring slopes down to

the front 12 ins. and the throat sheet

slopes forward 13 ins. There is a steam

and water space above the crown sheet of

about 22 ins. The dome measures 31^^

ins. inside diameter, and has a 24-in. open-

ing into the boiler. It is 20 ins. high.

The grate area is 53 sq. ft., and this gives

a ratio of grate to heating surface of

about as I is to 62. The tank is carried on

a structural steel frame and has a water

bottom. The capacity of the tank is 7,500

U. S. gallons, and i2'/2 tons of coal is

carried. A few of the principal dimen-

sions are appended for reference

:

Wheel base—Driving 16 ft.; total engine, 24
ft. 3^ ins.: engine and tender. 56 ft. 5^4 ins.

Axles—Driving journals, main. 10x12 ins.;

others, 9x12 ins.; engine truck, 5^x10 ins.:

ttnder, gyixio ins. IJoiler— Thickness ring,

first, 27-,12 in. and Zs in.; throat, 11-16 in.;

Curiosities of Locomotive Design.*

THE FONTAINE FREAK.

In 1881 the Grant Locomotive
Works, of Paterson, N. J., built a loco-

motive, Fig. II, designed by Eugene
Fontaine, of Detroit, which excited

great attention for a few years owing
to the radical departure from estab-

lished practice in designing locomo-
tives. Fontaine built his engine with

the driving wheels above the boiler, so

arranged that their tread pressed upon
and transmitted motion to the carry-

ing wheels by frictional contact. The
reasons given by the designer for

building this form of an engine were:

"The question of faster speed in rail-

road travel is one that is now attracting

attention on the part of the public,

who demand it, and of the railroads,

who are anxious to meet the demand.

"It is well known that to increase

speed in locomotives, as now used, be-

<4
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roundhouses for a few years. There method in the madness of the parties

was always something needed to make who got out the absurd Holman loco-

its work satisfactory. After many motive,

changes the proper one was made when "They are advertising in Philadelphia

FIG. FONTAINE LOCOMOTIVE.

it was converted into an ordinary eight

wheel engine.

holman's absurdity.

It might have been supposed that

tlie Fontaine experiment would have

deterred others from trying such an

expensive experiment again ; but when

an amateur gets seized with the malady

for designing a locomotive of an en-

tirely new pattern, he generally pro-

duces something startling.

In 1887 The Holman Locomotive

Company had built in Philadelphia the

locomotive illustrated in Fig. 12. I

was immediately assailed by practical

railroad men and others for my opinion

of this, the latest monstrosity. I had

not seen even a picture of the engine,

but descriptions were freely written. My
opinion, expressed in Locomotive En-

gineering, was: "It is a humbug. It is

sound engineering to hold that every piece

added to a machine, after it has reached

the practical stage, is a source of weak-

1 ir,. 12. HOLMAN LOCOMOTIVE.

ncss. A triple set of wheels under a

locomotive would be proposed only

by one who is densely ignorant of

mechanics."

Next notice in the same paper reads:

"There appears to have been some

papers that a company has been formed

to sell this kind of locomotive, the

capital stock being $10,000,000. They

offer to sell the stock for $25 a share,

the par value being $100. They make

the claim that this sort of engine is

destined to be the locomotive of the

future."

Next notice, also in the same paper,

reads: "The parties exploiting the Hol-

man locomotive are advertising their

stock in numerous newspapers, and

claiming that the invention is certain

to come rapidly into gen-

eral use. The effect of

that has been that numer-

ous letters have come to

us asking our opinion of

the thing. We gave a

general answer, the first

paragraph of which reads :

" 'When we first heard

of the Hofman locomotive

we supposed that it was

the invention of some

harmless crank who did

not understand the ele-

m e n t a r y principles of

mechanics, but we now believe that it has

been, since its inception, an ostentatious

machine designed to allure unwary capital-

ists into an investment which will be of

the same real value as throwing gold

coin over Niagara Falls.'
"

The engine was run a few trips on a

straight railroad in New Jersey, which

was used merely as a stimulant to

stock selling. Unfortunately many

people with limited savings were allured,

into investing their hard earned money

in this swindle, and they might as well

have given it to a highway robber.

One painful case that was pushed to

my attention will illustrate the dan-

ger of taking stock in things recom-

mended by friends. Mrs. Marion

French had sufficient money in United

States bonds to produce her an income

of $570 a year. Some idiotic friend ad-

vised her to invest in the Holman Lo-

comotive Company's Stock, assuring

her that she would more than double

her income without risk. Our washer-

woman never loses a chance to ask me
when the Holman Locomotive Com-
pany will begin paying dividends.

THE AUSTRIAN DUPLEX.

There is no question that destructive

blows are imparted to the rail from

the unbalanced weights of the driving

wheels. Inventors were early in the

iield to eliminate this blow by an op-

posing force, and, incidentally, to make

a smoother working engine. This idea

brought forth in Europe the Haswell

locomotive, shown in Fig. 13. That

engine, which was built in 1861, at

Vienna, for the Austrian State Rail-

way, excited much attention at the In-

ttrnational Exhibition of 1862, where it

v.as exhibited. The engine had two

cylinders on each side, the power from

the pistons being transmitted to crank

pins diametrically opposite to each

other, the expectation being that the

momentum of each set of reciprocating

parts would balance the other set.

The "Duplex," as the engine was

called, was very powerful for that day,

the cylinders being lo^s ins. in diam-

eter, with stroke of 24^ ins. The

driving wheels were 81 ins. in diameter.

There were IS sq. ft. of grate area and

e^

FIG. 13. "DUPLKX," AUSTRIA, 1861.

the heating surface was 1,344 sq. ft.

The designer of this engine expected

that it could be run with absolute

steadiness, at excessively high speed,

and the reports made of its perform-

ance in train service justified the belief

concerning steadiness, but the advan-

tage gained was not' considered of

sufficient importance to justify the

repetition of the experiment.

The railway world had not begun

talking about the so-called "hammer

blow" in 1862, but the unsteadiness of

many locomotives at high speed made

itself manifest and various schemes

were resorted to for the purpose of

remedying the defect which was

largely due to bad counterbalancing of
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the driving wheels. The patent office

records tell of many inventions being

produced for making locomotives run

steadier at high speed, but nothing of

a permanent character has displaced

counterbalance weights placed in the

driving wheels.

During the iron rail period consider-

able ingenuity was devoted to inven-

tions calcul.itcd to reduce the wear of

side, transmitting the power to crank

pins diametrically opposite each other.

One of the crank pins connected out-

side the driving wheel at the same posi-

tion an ordinary crank pin would be

Ideated, and carried a double crank,

the middle of which was supported in

a bearing secured in an outside frame.

That bearing was the driving fulcrum,

a main rod working at each side of it.

tion in ordinary loconiotivcs is entirely

avoided." The soundness of that claim

is open to dispute and the other claims

advanced are even more open to argu-

ment.

The Shaw did not languish unknown
through want of advertising. A gen-

tleman named William E. Lockwood
had the exploiting of the invention at

heart, and few railroad officials of any

TT

FIG. 14. SII.\W I'dUR-CYLINDER BALANCED LOCOMOTIVE.

A|i. # L«eo. Eng.

FIG. 15. COLBUR.VS DESIGN OF LOCOMOTIVE DOUBLE BOILERS,
WITH DRIVING AXLE BETWEEN.

rails', due to impact of the wheels. It

was supposed for years that a low cen-

ter of gravity saved the rails from de-

structive shocks. Years of experience

demonstrated that a low center of

gravity tends to lead the wheels into

imparting destructive side shocks to

the rails, but that was an article of

knowledge that came to the railway

engineering fraternity by very slow de-

grees.

THE SHAW FOUR-CYLINDER BALANCED

ENGINE.

In 1881 there was built at the Hink-

ley Locomotive Works, Boston, a K)ur-

The engine was equivalent to one

with two cylinders 16 x 24 ins., and

driving wheels 63 ins. in diameter. The
weight in working. order was 74,000 lbs.,

of which 25,600 lbs. was on the truck

wheels. The boiler had 14.8 sq. ft. of

grate area, and 981.75 sq. ft. of heating

surface. The engine was well designed

and built in first class manner. It was

used to a considerable extent on train

service in an experimental fashion, and

worked quite satisfactorily.

The advantages claimed for the Shaw
were: Perfect balancing, an increase in

the area of wearing surfaces, and. by

consequence failed to learn how the

"hammer blow" could be entirely pre-

vented.

Some of the locomotives designed

with special view to securing low cen-

ter of gravity are curious. Zerah Col-

burn was a sensible railway man, with

a good practical training as a mechani-

cal engineer, j'et in 1854 he fell into

the blunder of designing the absurdity

shown in Fig. 15. That engine had a

double boiler, 43 ins. diameter, arranged

so that the driving axle was located

between them. It involved the use

of tw'o fire boxes, besides two sets of

TT

JZy. i Loto. Av^

FIG. 16. TREVITHICK'S "CORNWALL," 1847. FIG. 17. CRAMPTON'S "LIVERPOOL.'

cylinder balanced engine, called the

H. F. Shaw, Fig. 14, which was in-

dustriously exploited as being entirely

free from the pounding and oscillating

action of two cylinder locomotives.

The locomotive was substantially the

same as Haswell's Duplex, except that

the cylinders were arranged side by

dividing the work between four cylin-

ders, reduction of wear and tear was
accomplished, and, consequently, less

risk of accident.

One claim read; "By utilizing all the

force developed upon the piston directly

upon the driving wheels to rotate

them, the enormous loss through fric-

tubes. The best that can be said about
it is that it was a very' courageous de-
sign, but it came to nothing.

The attempt to make big boilers with
low centers of gravity is ilustrated in

Fig. 16, which shows Trevithick's

"Cornwall" built in 1847. It was a very
awkward arrangement and required a
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recess being made at the top of the

boiler for the driving axle to pass

througli. In service it was found that

the engine did not run any steadier

than those with a much higher center

of gravity did. The very low center

of gravity is a fallacy so far as steady

running is concerned, because when

tlu- wIk-oI in its revolutions receives

ins., and the outside, lo'A by 22 ins. from the motor and bumping up and down

The engine in service did not act as of the automobile on the road. The ex-

the patentees expected it would, and periments were made with a view of get-

the type was never repeated. ting at the facts, after some rather nar-

' row escapes had been reported. There is

no other rule which can take the place of

Stop, Look, Listen. the time-honored one, made in the interests

The Long Island Railroad people have of safety, which applies to every one who

recently made some interesting expen- seeks to cross a railway track—Stop, look,

listen.

ILC. !8. .MM. nL.WIliU .\N'I' I..\l-

sharp blows due to inequalities the

shock is delivered to the side of the

rail. When the center of gravity is

high, like what it is in our Woottcn

engines, the blow strikes more on the

top of the rail than on the side.

One of the principal oddities appears

to be Cramplon's "Liverpool," which

was built in 1848, and is illustrated in

Fig. 17. It has a huge single pair of

driving wheels which was the Cramp-

ton peculiarity. The designer's idea of

putting the driving wheels under the

foot plate and the cylinders near the

middle of the boiler was also the idea

of getting a low center of gravity, and

a comparatively big boiler. I had seen

some experience with Crampton en-

gines many years ago, and never saw

anybody who had a good word to say

about them, except those connected

with the designing and building.

Fig. 18 shows interesting specimen

illustrating the attempt to introduce

enormously large driving wheels in

Blavier & Larpent's engine "L'Aigle,"

built in France, in 1855. . The engine

was exhibited in the Paris Exposition

of that year, and attracted a great deal

of attention, but never did acceptable

work in service. It had cylinders t6^

by 22 in. stroke, and driving wheels

2.85 metres, equivalent to g ft. 4 ins.

diameter.

Another engine built and designed

to obviate the disturbing force due to

the action of reciprocating is illustrated

in Fig. 19 This engine was patented

by Stephenson and Howe, in 1846. The

cross section looks like Webb's famous

compound, but it was a small engine,

and was intended to prevent the nosing

action so well known with badly coun-

terblanccd, outside connected engines.

The middle cylinder was 16^ by 18

I'KNT'.'^ MNf.lNK, •L'.Mf.LI-:," 1855.

ments witli automobiles. The object of

the tests was to determine whether or not

the sound of the warning bells at level

crossings could be heard by occupants of

motor cars. The Long Island road is

equipped with electric gongs at each grade

crossing and tliese bells are automatically

and continuously rung on the approach of

a train. This is done by the short cir-

cuiting of a track current just as is the

S]/. i iftK.. ^•v-

FIG. 19. STEPHENSON AND HOWE'S
3-CYLINDER ENGINE.

case with automatic block signals. The

bells ring as long as the train is in the

"block" or section of track before and up

to the highway crossing. The tests were

made at Oakdale, and it was found that

those riding in the automobile could not

hear the automatic, road-crossing bell, ow-

ing to the speed at which the machine

was running and the consequent noise

Double Tracking on the U. P.

The undertaking known as the Lane
cut-off between South Omaha and
Lane, Neb., on the Union Pacific, al-

though only II miles long, is the strong

feature of the improvements now un-

der way on that road. This line

necessitates three million cubic yards

of roadbed excavation, and calls for

fills of from 300,000 to 1,400,000 cubic

yards. The largest cut is a mile long

with an extreme depth of 87 ft. The
Lane cut-off saves nearly 9 miles over

the old main line by way of South
Omaha and Gilmore.

From Lane to Valley double tracking

was completed last year. This fall will

see the completion of another stretch

of double track nearly 50 miles in

length, from Valley to Benton. By
the end of 1907 the Union Pacific will

have a continuous double track in

operation from Council Ciuffs to Wat-
son's Ranch near Kearnej-, a stretch of

194 miles. When all these improve-
ments have been completed, together

with others under way west of Ogden,
it is believed that with their Omaha and
Chicago connections the Union and
Sothern Pacific can further reduce tlie

time from ocean to ocean.

Nature Works Quietly.

Silence marks the working of the

greatest forces of life. None hears the

sun draw up into the sky the countless

tons of water that fall as rain. No man
liears the groaning of the oak's fibres as

it grows to its strength and height.

Koise is usually an after-effect, and does

not often accompany initial power.

Sounding brass and tinkling cymbal are

noisy, but not powerful. So the will

reaches its decisions in silence, and it does

not need much shouting to know when a

man is in. earnest. We need not become
anxious when our sincerest work pro-

duces no great commotion nor has any

startling effect ; if we are really in earnest

let us do what we can without unneces-

sarv noise.

Had 1 a careful and pleasant com-
panion that should show me my angry

face in a glass, I should not at all take

it ill; to behold man's self so unnatural-

ly disguised and dishonored will con-

duce not a little to the impeachment of

anger.

—

Plutarch.
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General Correspondence

Tempering and Annealing Steel.

Editor;

There has l)een so much written on

this subject by good, bad and indiffer-

ent mechanics that it would seem to be

utterly exhausted, but I find questions

and answers in most every mechanical

journal I pick up on the best methods
of tempering and annealing, especially

the high speed steels used to a great

extent these days. The writer don't

claim to be an expert, but, being a

practical stee) worker for twenty years

and reading and absorbing every scrap

of information possible on the sub-

ject, and having the faculty of separat-

ing and making use of tlie good points

gained by practice in that time, I tliink

I can give some pointers that will be

of value to any one who cares to profit

by the advice of the undersigned.

The prevailing trouble with most
steel workers is, they let their hands

run away with their head to the extent

tliat their work becomes mechanical,

and in this age when different grades

and classes of steel are used in most
shops, the head should always be in

the lead and be master of the situation.

It stands to reason that it takes a dif-

ferent dip and different color for a

high grade carbon steel than it does for.

a lower grade carbon. No shop that

can avoid it will buy the higher priced

steel when a lower priced steel will

answer the same purpose. This is

made the more possible by an intelli-

gent heady tool dresser that knows the

difference and gets results from both.

In the thorough annealing of carbon

steels, lime, sifted ashes or charcoal

dust give the best results, but any sub-

stance that is perfectly dry and will

pack close will do nicely. The pieces

should be heated cvenlj' throughout to

a bright red and buried deep. In water
annealing I heat the piece to a low^ red

and lay it aside until it will no longer

scorcli a pine stick, then cool it in or-

dinary water. Of course, the temper-

ing of carbon steel is of a different

character, and it takes good heating

and an observance of the closest de-

tails and a thorough kno\Tledge of the

use and requirements of the tool, to

get the best results. One source of

failure with most smiths is, they will

persist in dipping the tool too hot. .-V

perfectly even heat and dipping at the

ri.ght temperature for the required

hardness comes alone with practice

and experience. I have seen quite a

lot in different journals lately about
the annealing of high speed steel, many

el.iiiuing they c;mnot get the steel soft the borings and luit more borings on
enough to machine. Here's where the top until the steel is well covered; then
glutton for knowledge steps in and fill the pot to the top with the burnt

paves the way, for it is only the glut- sand and leave it until cold. This an-

ton that will experiment and persevere neals Novo and Blue Chip, perfectly so

until he finds what suits the occasion they can be machined as easily as car-

best, bon steel, and it does not affect the

1 have no trouble whatever in an- hardening qualities a particle. The

PIONEER RAILROAD WORK IN THE CONGO.
(Stereoijraph Copyriglit 1907 by Underwood & Underwood, N. Y.)

nealing the high speed steels in the

following manner, and I never heard a

kick about pieces being too. hard to

machine, after I tried the following:

I take an old ladle bucket or any iron

receptacle large enough to hold the

steel to be annealed. I fill this one-

third full of w^ell burnt, perfectly dry

molding sand. I then put in half an

inch of dry cast iron borings on the

sand, heat the pieces of steel slowly

to a bright red and lay them evenly on

borings should be fine as possible and
free from oil. Charcoal dust and the

burnt sand will both anneal to a cer-

tain extent, but not as thoroughlj- as

with the fine borings added.

In hardening this class of steels I

use both air and linseed oil. The heat

should be as short as possible and
white hot, and the cutting point dipped

about one inch in the oil and when
quenched sufficiently, transferred to

the air blast to cool the body of the
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tool. I have had high speed tools that

lost their hardness and when this oc-

curs, I harden them by dipping in boil-

ing water, just so the cutting edge is

iiTimersed, and let the body of the tool

cool oflf of itself.

Don't be in too much of a hurry on

steel work, for it is only the man that

pays the strictest attention to details

and makes haste slowly that is thor-

In Mexico.

Editor:

The Vera Cruz and Pacific Railway

after several years of poor management
has been taken over by the Govern-

ment and one of the most accomplished

mechanical engineers in the South,

Mr. Thomas Milan, was elected presi-

dent. Soon after his installation in

office the President of Mexico made a

m[|,i.i:r-s d.\le on the midland railway, engl.wd.

oughly successful. If your work is

pushing so it is necessary to have more
than one piece in the fire, don't ram
them all down next the blast, but put

those you are not working with, on the

side, so they will not overheat, and

take them up in their turn.

Where several different grades and

kinds of steel are used, mark them so

you can tell at a glance what they are

and what they require and put the

marks down on a card and hang it up

handy, so you can tell what they are,

should you, perchance, get mixed up

in your marks. Study your work and

methods and ask questions of those

you do work for. Work to please

them, for a willingness to please some-

times covers a multitude of grouchi-

ness and slovenliness in one's work.

It is surprising how a little joke well

told and a willingness to accommodate
the man in a hurry will sometimes

smooth the wrinkles of ill temper and

make a tool do the work when other-

wise he would throw it out the window
and wish perhaps he had you there to

follow the tool. T. Toot.

St. Louis, Mo.

Our life is not too easy, perhaps;

taken altogether, it will bear any little

smoothing we can give it.

—

The Baltic of

Life.

tour of inspection over tlie road, run-

ning at a slow speed. The condition of

the track was such that the president's

train got derailed several times. The
new president started reconstruction at

once and conditions improved so rapid-

ly that he soon earned the thanks of

the Government.. Now passenger

trains make a speed of nearly 40 miles

per hour. The engines are Baldwins, 8

wheel, 10 wheel, Mogul and Consoli-

dation, and good ones. The machine

and car shops are built of structural

steel, all tools modern. There is no

winter here. The shops are open all

around ten feet above the ground to

keep them cool, as this place is in the

heart of the tropics. This 's the rainy

season and it pours nearly every night,

with a hot sun during the day.

Spanish is the language of the shop.

The employes are all natives; some are

very good mechanics. Coming here

and being greeted in this foreign

tongue made me feel like the tender-

foot coming West in the days when the

cowboy reigned supreme. Just imagine

walking up to the roundhouse register

to see the work report on engine loi

and spell out the following: "Labor
caldera arreglar purgadores ambos
lado necesitar soprarlos pone bentanas

enlado R. enlainer -j- ztas ambos lado,"

etc., etc. You would go back to your

school days. But we never thought

then of studying the sweet and soft

Castilian. It never occurred to us that

we should learn the language of the

country that was our next-door neigh-

bor. I can now read an engineer's

work report and get sense out of it

(this does not include the American en-

gineer, of whom we have several). I

can ask the foreman if the "trabajo"

work is completed on "Maquina" en-

gine 100. His "Si, senor," sounds nice.

North of here the road runs through a

very picturesque country to Cordoba,

skirting a range of mountains through

sugar, rice' and coflfee plantations, pine-

apple and lemon farms and banana

groves. To grow good cofifee it is nec-

essary to have good shade trees.

Coffee is generally planted where trees

have large spreading branches. Too
much sun spoils the plant and the

berry. A planter riding with me on the

rear platform pointed out places ex-

posed to the sun. The plants did not

liave that healthy color that they did

where shaded. The Cordoba coffee has

an international reputation and most
of us have enjoyed its flavor. At Cor-

doba we connect with the Mexican

railway, a splendid piece of property

built with British cap-ital and well

equipped. Cordoba is an ancient and

wealthy city of about 20,000 inhabitants,

some wealthy Americans living there.

A tribe of Indians are fruit farming

close to the city. They are industrious

and wealthy, retaining their custom of

living apart from other people and

never wearing shoes. Judging by the

fantastic embroider}- on their clothes

the women are skilled with the needle,

and wear costly jewelry. The market

house is a wonder: nothing like it in

the States. .\U kinds of tropical fruits

and vegetables and all raised within

AN INc.LK.-^dLL l.;t.i\ .- ^^A^SIIOT OF A
CANADLAN FLYER.

sight of perpetual snow. Mount Ori-

zaba never discards its mantle of white.

Southward 150 miles we connect

with the Tehuantepec railway. This

road runs across the isthmus from ocean

to ocean, similar to the Panama. The
government is spending millions to

make Salina Cruz a modern seaport.
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The TcluiaiUepcc Indians living along

the isthmus arc a thrifty, intelligent

race. The women dress expensively

and in their own fashion; they are very

fond of American gold and many of

them wear necklaces of $20 gold pieces.

'J'hcy buy it when they can get it and
will not have the other gold. They
are a well-behaved race and all hard

workers. This country is making rapid

strides in its upward and onward

march. The iiresident is a wise and
able ruler and has the confidence of

the people. Like all southern coun-

tries, the rebel is abroad in the land,

but he is handled with a grip of iron

and his reign is of short duration.

Railroading is yet in its infancy in this

country. The wonders of its hidden

treasures are not half e.xplored. The
unknown race wandering among its

majestic clifTs are yet to bend their un-

broken wills and obey the mandate of

civilization. In the near future this

line, forming a connection with the un-

completed Pan American Railway, will

run solid trains through without change
to Guatemala's capital city.

Jas. McDonough,
Supt. M. P., Vera Cruz and Pacific

Railwav.

Slide Valve Feed Valve.

Editor:

I enclose to you cut of slide valve

feed valve, showing quite an improve-

ment in a small way. The feed valve

that I am using is piped about four feet

from the engineer's brake valve.

63 62 6S
ALTERED SLIDE V.^iLVE FEED VALVE.

When I first took charge of the en-

gine I had quite a lot of trouble in

keeping them in condition to do the

required work. In taking the cap ofif

of regulating nut No. 65 I invariably

found it filled with water. I had three

small holes about % in. bored in cap
nut. also one in the bottom of the

casing marked by check mark. After

drilling these holes I have had no fur-

ther trouble in the eight months' time

since these openings were made.

Fred N'ukxjf.

White Sulphur Springs, IV. Va.

Old Mason Engine.

Editor:

Seeing the Mallet Compound in the

September issue of your interesting

magazine, I enclose a photograph of

<\nv nf the last bogies built by the

trip. This decision has to be made in

a fraction of an instant; their responsi-

bilities are very great, and the real or

technical violation of some rule or spe-

cial order is frequently involved. This
article is written by one who served

years on railroads, graduating from one
position to another in the line of ad-

vancement, and now engaged in an-

other occupation. The writer can per-

haps review this subject in a way he

could not were he a party interested

OLD MASON ENGINE FOR THE SOUTH ATLANTIC & OHIO.

Mason Machine Works. I do not hap-

pen to have all the particulars regard-

ing her specifications, but she was an

18 -x 24 ins. engine and her tank ca-

pacity was 3,000 gallfens. She was
standard gauge. She was built for the

South Atlantic & Ohio Railroad, a road

in Virginia and Tennessee. I imagine

she may be in the scrap heap by this

time. Herbert Fisher.

Taunton, Mass.

Government of Railroad Employees.

Editor:

There is hardly a phase of railroad

service that receives more earnest

thought and consumes more time of

the operating and mechanical depart-

ment officials than in investigating and
passing on real or alleged disobedience

of orders, or that endless chain of

troubles ordinarily termed accidents,

whereby the morale of the service has

suffered, or damage to the company's
property has followed. These remarks
would apply only to those employees
engaged in transportation service, as

engineers, conductors, brakemen and

firemen; other employees, by reason of

their occupation, have but few rules to

observe, competency in their duties be-

ing the measure of employment.
With the first named class their po-

sitions are peculiar. Working at all

hours of the day and night, and often

very long hours on duty, intrusted

with property hundreds of thousands
of dollars in value, and hundreds of

lives depending on their vigilance,

emergencies arising on an instant that

call for prompt decision and action, be

it right or wrong, many times every

in maintaining authority as an official

or as an employee.

Few there are that covet the duty of

being judge, jury and the e.vecutioner,

as has been said of railroad officials

who were perhaps a little severe in

their rulings, and who must decide be-

tween man and company to reprove
carelessness, shake out incompetency

and rule justly; adjust the scales of

justice that good service of the past

may be recognized; or, in other words,
that his decision will be salutary to the

offender and convey instruction to the

rest of the force. Disciplinary cases

that call for investigation may be
classed in a general way as social, as

carelessness or forgetting, and as emer-
gency. The first may include the

drinking of liquors, the most common
and severely dealt with. Second, the

great annoying and distinctive class of

cases caused by carelessness, forget-

tmg, sleeping on duty, etc. Third, the

emergency cases that constantly arise,

the main issue being usually the ques-

tion. Was proper care and judgment
exercised?

The discipline, if any, administered
if employee is found in fault may be
either by reprimand, b3' the Brown sys-

ter and its variations, suspension from
duty for a period, or dismissal from
the service.

There are complaints by some
writers that there is a disposition on
the part of railroad employees to re-

sent investigation and imposition of

one penalty for violation of orders or

for accidents, and to bring into the

case the protection of their brother-

hoods. Be this as it may, there is sel-

dom an effect without a cause, and
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that the quality of the rank and tile of

train service men is not what it was

formerly, I will speak briefly of the

first and put it this way. As the rail-

roads have grown large by building

or consolidation, so have the officials

by needed changes in stafl and organi-

zation grown farther from the rank and

file of employees, and where an official

formerly had a hundred employees, he

now has a thousand, yet his title and

duties remain about the same; but he

cannot be the same in personality to

his men as formerly for obvious rea-

sons, and the president of a railroad,

to the same men, is a far-oflf, almost

mythical personality, except when the

order comes, "The president has or-

dered a reduction in forces." To the

second charge I will say that it is my
belief that in strong mentality and in

physical requirements the men hired

to-day are nowise inferior to the past,

but there is a process of natural selec-

tion going on that has this eflfect, of

a given number of men hired for the

service, more will resign in a given

period of the earlier part of their em-

ployment than formerly, a case of sur-

vival of the fittest. How shall em-

ployees, when amendable to discipline.

Le handled and feel that their treatment

is fair; that is. whatever may l)e the

ruling, it is the sime as has been ac-

corded others in like cases, though it

may have occurred a thousand miles

away? The writer has seen many de-

cisions from the highest officers of rail-

roads that stand like a ruling from the

Supreme Court of the United States,

but these related to pay or privilege.

But now to the equally important,- yes.

more important, numerous and con-

stantly arising class of investigations

generally called accidents, and the

r.iling of. say, the superintendent may
be very wide of what another would

have done in a similar case, as each

was a law to himself. Now, far be it

from me that it should be inferred

that the decisions are unfair or not

humane. By no means, for there are

no kinder hearts and sympathetic na-

tures than those of our railway offi-

cials, most of w^hom came from the

ranks. But there is a strong need, and

there should be provided in a syste-

matic form a list of rulings with proper

notes that have been sustained by the

highest authorities of the road tliat

would provide a precedent and could

bt cited to, employee or committee to

show that no snap judgment was being

takeii and fairness only should rule,

always taking into consideration previ-

ous good record, and not enlarging on

previous errors, as it only tends to

humiliate, and of all things this should

be avoided.

What would be thought of a com-

munity or state that had no laws, yet

b.ad courts and judges, and each_ judge

decided according to his will, which

miglit be mild from good nature or

indifference, or severe by reason of a

case of dyspepsia or family aggrava-

tions?

Would it not lift a burden of re-

sponsibility and care from all con-

cerned, save no end of precious time

to the busy official as he thinks over

a mass of "statements" and wonders

what he will do with the case? If he

had a well digested file of rulings at

hand for reference to aid him, for after

all he wants to be fair and his opinions

to conform to those of others, for he

recognizes they are all of one big

family. Therefore, written laws or rul-

ings are very important, as employees

now number thousands and a railroad

is no longer a neighborhood or state

affair, but almost national in scope, and

its employees are quick to learn of all

that occurs of interest to them, though

it be very far awa)-. If employees

knew, as they would soon grow to

know, what the consequences would be

for dereliction of duty, would there

not be a greater respect for standing

rules and special orders?

Railroads have their several depart-

ments that control the complex func-

tions of the corporations, but none

that consider the great question of

equity between corporation and em-

ployee (in this I do not refer to pay

schedules), and to determine and

arrange what is just and impartial, and

I believe it is an important matter that

has never been considered and. like

Topsy "who never was born." this

"has just drifted" on a tide of uncer-

tainty.

There should be on all large roads a

man holding the position of "referee,"

let us call him, who would compile

from all sources available a code or

book of rulings that would apply to

the great majority of cases that ordi-

narily arise. This book made ' up on

the lose-leaf system, with proper notes

and references, and as the necessity

for a change appeared old leaves can

bt removed and new ones substituted,

and all properly indexed.

Thus out of a haphazard method, or

l.nck of method, of handling one of the

most important features of a railroad,

there would be system and regularity.

This would be applied to engineers,

fuel and oil records and conductors'

affairs, and reduce to a minimum the

aggravated and pernicious practice of

calling for an interminable lot of state-

ments that are provoking to a point

of rebellion. I state it explicitly, there

is hardly a factor that has created a

broader gulf between corporation and

its men in transportation service than

the reprehensible one—and it is only

too common—of treating the written

statements of the men as more or less

false, and that deception is intended.

It is a base wrong and degrades all

concerned, and has been fostered by a

feeling that a big pile of papers con-

cerning any matter had an appearance

of thoroughness, when in reality it was

to delay action from a feeling of "what

shall I do about it?" and hence time

and time again men are called upo;i to

deny what they have already asserted

and sometimes do to get rid of it,

trusting the matter is now so old little

or no action will be taken. This is an

evil that cannot be too soon corrected.

This is, or should be, a pertinent fea-

ture of reform of railway practice, as

mentioned above. Expect the truth and

you will receive it; look for falsehood

and you will find it. By all means
abolish the sweat-box statement sys-

ter of reports. All statements should

be brief as possible, and more than one

should never be called for from each

man, unless actually indispensable, and

decision given as soon as possible and

relieve suspense; but regularity and

system should be the governing prin-

ciple.

With the above tlioughts may be

rightly included those that bear on the

loyalty of employees to-day as com-

pared with the past, and what may be

done that officers and men be of a

closer sympathy than now. The officer

is now a very busy man, works long

hours and generally looks preoccupied,

and the men know it. hence hesitate

to app:«oach, thus have grown apart.

I suggest that once or twice a year

on each division of a road there be

called a union meeting of all employees

ir transportation service, not of one

class, but all. These meetings to be

arranged by the referee of the road.

Let there he present the superin-

tendent, master mechanic, train master

and train despatcher. Then discuss

no past grievances, but only future

good, and carry them out by action.

But the main thing is, get acquainted

in a real way. The referee, who should

be a well informed man, can give short

talks on the service on other parts of

the road, or on other roads dealing but

little with the mechanical features of

the air brake, coal or oil, or other train

conditions, but having in mind the cul-

tivation of friendship between man and

man. The real handshake, open smile

and cheerful greeting will put all on a

level, and all will go from these meet-

ings with lighter hearts and heads

higher in the determination to do all

possible for the good of the service

and that theirs is not a "stake" road.

The open meeting plan should be fol-

lowed up consistently, and results will

follow that will benefit public and cor-

poration. Geo. H. Brown.

Dubuque, Iowa.
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Royal Bavarian 4-4-2.

Tlic engine shown in our illustration

is one of the 4-4-2 type in use on the

continent of Europe. It is one of what
we sometimes call here a "wind-split-

ter," because the smoke box has a

conical front and the front foot plate

slopes upward toward the l)ack and the

front of the cab is shaped somewhat like

the prow of a ship. Whether the engine

goes along with less wind resistance or

not -we need n.'l lierc argue, but one thing

i3 certain, th.il the cnnical smoke box

front causes tlic air to carry the smoke

up and to prevent it from trailing down
over the train when the engine is drift-

ing. Several devices for doing this have

been made use of on various railways;

one of fhese was a f;ilse front to the

smokestack, with louvers near the top.

and it is worked from a connection at-

tached to the top of the Walschacrts

expansion link. With this system oil

is pumped when the engine is in motion;

the lubrication supply ceases when the

engine is not moving. The small hori-

zontal cylinder, about half way up tlie

smoke box and a little below the hand

rail, is a device for actuating a vari-

able exhaust nozzle. This is operated

from the cab. .At tlie back end of the

side rod an upright rod is held, the up-

per end of which has a pin which works

in the slot of a small arm projecting

down from the box carried at the end

of the V-shaped support hanging from

the under side of the running board.

There is a shaft running from this

small box to anotlicr under the cab,

.•in<l tile whdK- arrangement makes a

h.is less "machinery' and fixings visi-

ble than we arc accustomed to see on

many of the continental engines.

Blows, Not Pounds.

One of the Kansas daily papers says

that the engineer at the city waterworks

h.is made a monster whistle for use at the

pumping station. It is said to be the

largest in the State of Kansas. The

length is four feet and six inches and

the diameter is eight and one-fourth

inches. It weighs 125 pounds. Steam is

used in sounding the blast, which is

musical in tone, and can be heard on a

calm day for a radius of twenty miles.

This reminds us of a story told about

.Abraham Lincoln, who. when practising

1,-iw, had a case where the counsel op-

posed to him was a windy orator and

l-OL-UCVl.INDI-.K CO.Ml'OUXL) P.VSSllXGER ENGINE FOK TlUC li.UARI.W ROVAL PAL.\TIXE RAII.WAV.

A. Gicsler, Chief Mtchl. Engineer. J. A. Maffei, Builder, Munich, Germany.

which permitted air to rush into the

outer casing, and so upward and over

the stack in such a way that the smoke
was carried along with the uprush of

air. This was done on one railway

in Scotland, as passengers had com-
plained of smoke obscuring their view

of the scenery. When the engine is

working the smoke goes up as a matter

of course.

This Bavarian wind-splitter, how-
ever, has cylinders 14 and 23 by 25 ins.

(neglecting the small decimals), and
is a compound engine with piston

valves and Walschaerts motion. The
driving wheels are 79 ins. in diameter

and the steam pressure is equal to 15

atmospheres, or about 220 lbs. The
calculated tractive power of this ma-
chine is about 11,684 lbs., as given by
the builders.

The device, which looks like an air

pump on the running board just in

front of the reach rod. is an oil pump.

revolution counter, by which the speed

of the engine is recorded on paper tape

for inspection and retained for refer-

ence.

The boiler of this engine is a straight

top one, about 63 ins. in diameter. The
heating surface is in all 2.400 sq. ft.,

made up of 2,251.8, in the tubes of

which there are 285, and 148.2 sq. ft.

in the fire box. The grate area is 40.9

sq. ft. This gives a ratio of grate to

heating surface of about I to 58. The
weight of the engine in working order

is about 163,700 lbs'. The rigid wheel

base is 7 ft. '/i in. The total wheel

base of the engine ^3 ft. 7 ins. The
total wheel base, with the tender, is

55 ft. 2 ins. The tender has a water

capacity of 4.400 gals., and about 6^
tons of coal. The weight of the ten-

der in working order is about 104,000

lbs. The total weight of engine and

tender is about 267,700 lbs. The en-

gine is neatly finished throughout, and

Lincoln said that he was incapable of

thinking when he opened his mouth. For

the edification of the court Lincoln said

his learned friend reminded him of a

steamboat in the early days on the Mis-

sissippi which had a boiler four feet long

and it was equipped with a proportionately

large whistle seven and a half feet high,

and it so happened that whenever the cap-

tain of the steamboat blew the whistle

the engine stopped working.

Mr. E. R. Swan, heating and ventilat-

ing engineer. Cedar Rapids, Iowa, has

put in operation an automatic car venti-

lator which requires no attention what-

ever from trainmen and can be readily

applied to any car. The appliance has

the quality of regulating the ventilation

without fluctuation and, it is claimed, that

a considerable saving in fuel will be ef-

fected by the use of the apparatus. The

premature escape c '. hot air is prevented

and the distribution of warm air is im-

proved.
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A Floating Palace.

The prevailing tendency 01 railroad

travel is to reduce the speed of trains,

which is a result of the prevalent en-

mity to railroads displayed by so many
legislatures. With ocean travel there

has, however, been great advances in

the speed of steamships, and there is

no saying when the limit will be

reached. The extraordinarily fast voy-

age from Liverpool to New York by
the new steamship "Lusitania" of the

Cunard Line has directed anew the world's

attention to the power and speed ca-

pacity of marine engines, which have

been greatly increased in the last ten

years or more.

It seems to us that marine engineer-

ing has been making much more prog-

ress than locomotive engineering, al-

though for years the locotnotive w;is a

and both went through a protracted

experimental stage. The locomotive

emerged first as an established form,

which was about 1830. Between tliat

time and 1840 locomotives were run-

ning that did their work with from 3 to

4 pounds of fuel per horse power per

hour. That degree of efficiency was
not attained by ocean steamers until

John Elder & Co., of Glasgow, Scot-

land, began about 1853 to introduce

their line of improvements, which em-
braced high steam pressure, compound
engines and better proportion of parts

than had formerly prevailed.

But to return to the Lusitania. She

arrived at New York from Quccnstown
on September 13, having made the run

to Sandy Hook 5- days and 54 minutes,

a steady speed of over 23 miles an

hour.

250 sq. ft.; there are no less than a

dozen steam ovens, half a dozen steam

stockpots, half a dozen hot closets.

Electricity has been largely employed,

and works the large patent roasters,

bread inaking, meat-slicing, potato peel-

ing, triturating, cream-freezing, whisk-

ing and other like machines. Owing
to the splendid system of ventilation

there is a total absence of stuffiness.

There are about twenty pantries and

still-rooms, into which several novel

features have been introduced. Those
for the main saloon are in direct com-
munication with the kitchen, thus en-

suring everything being served hot and

fresh. Such tiresome work as bread-

cutting, sandwich making, dish-wash-

ing, etc., is done by electric machinery.

Eggs are automatically boiled and

timed. Coffee is made and milk heated

i.L"Sll.\.\I.\,' THE L.\KGEST r.VSSEiNGKK SHll' .M'LO.Vl.

more economical steam user than the

marine engine. Most people familiar

with engineering matters are aware that

as late as 1838 a British authority on

engineermg questions made the pre-

diction that a steamer could not carry suf-

ficient coal to provide steam for the

whole passage across the Atlantic. He
figured on the engines using from 9 to

10 pounds of coal per horse power per

hour. That power is now obtained for

about 1.5 pound.

Steamers crossed the Atlantic under

their own steam in 1838 and the ser-

vice has never been interrupted, but has

gone on steadily increasing and im-

proving. At first the voyage from Bris-

tol to New York lasted about 15 days.

A few comparative figures will give a

striking impression of the progress

made since the first steamer crossed

the Atlantic in 1838. The principal di-

mensions of that vessel—the Great

Western, were: Length, 236 ft.; ca-

pacity, 1,340 tons, 250 horse power.

Similar dimensions of the Lusitania,

length 760 ft., capacity 38.000 tons, 6S,ooo

horse power.

The building of locomotives and of

steamboats began about the same time

The building of this great vessel is

the result of rivalry between Gennany
and Britain, the Deutschland of the

former country having held the best

speed record for several years. This

speed rivalry is likely to continue for

several years, as several other British

companies are having immensely large

vessels built, speed being of course the

desideratum, and Germany is not likely

to accept defeat with Christian resigna-

tion.

This immense Cunarder, which is

dri\ en by turbine engines, has some ex-

traordinary features. As already men-

tioned, her length is 760 feet, the long-

est vessel afloat. The width of beam
is 88 ft., and her depth 60^3 ft., 68,000

horse power, which will be maintained

by boilers having 158,350 sq. ft. of heat-

ing surface and 4,048 sq. ft. of grate area.

The kitchens in the Lusitania quite

eclipse anything afloat. The saloon

kitchen and pantries extend right across

the ship, and 126 ft. fore and aft. This

department is equipped with every

modern device for the preparation of

food under the best conditions. The
main range, probably the largest in the

world. lias a hot plate containing over

under the most cleanly conditions.

Each pantry has a scullery in connec-

tion, where the dirty crockery is

washed in electrically-driven machines.

The third class passengers are well pro-

vided for, the kitchens being capable

of providing food for 3,000 passengers

or troops.

In order to test tlie eflfect of vana-

dium upon steel, a mild steel free from

phosphorus, with a tensile strength of

30 tons per square inch and 17 per

cent, of elongation, was melted in a

graphite crucible. It thereupon be-

came carbonized, and showed 61 tons

tensile and 23 per cent, elongation. On
adding I per cent, of vanadium the ten-

sile was raised to 69 tons, with an elas-

tic limit of 50 tons, and 7.3 per cent,

elongation.

The com'forts of mankind have been

greatly improved under the era of the

steam engine, but there are many still

living under miserable conditions. Of
the entire huinan race it is estimated

that 500.000,000 live in houses, 700,000,-

000 in Iiuts and caves, and 250,000.000

have \irtuallv no shelter.
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Some Handy Appliances.

Our little half-Inn.- illustration shows

some handy appliances in use in the

Susquehanna, Pa., shops of the Eric

Railroad, which is the headquarters of

Mr. H. H. Harrington, the master

mechanic of that division. Beginning

at the left of the picture there is an

eccentric blade bender. This is shown

in dit.-iil in our engraving, Fig. I. The

jina ^
w :-r

9
in

IK;. 1. ECCENTRIC ROD BENDER.

body of this tool is made of machine

steel 4% ins. wide and 10^ ins. long

over all. It is i in. thick at the smaller

end and tapers up to a bulb end like

the front of a sleigh runner. There

are two lugs, near the bulb end, which

stand up on each side and are slotted

for a flat key. The operation of bend-

ing an eccentric blade or rod consists

ii; laying the rod down flat on the body

of the device, slipping the key in place

and inserting the set screw in the hole

tapped out for it. As the set screw is

screwed in, the blade or rod is forced

to bear on one side on the bulb end and

on the point of the set screw, and on the

under side of the key on its other side.

Forcing the set screw farther in, puts

any amount of set or bend in the rod.

The appliance is so made that it can

be used when the rod is in place.

Turning again to our half-tone an

eccentric rod twister may be seen. It

is shown in detail in Fig. 2. This ap-

pliance is made in two pieces, and each

one of them is simply a broad flat

hook, united at the thin ends by a bolt

with a beveled head and drawn to-

gether with a bevel nut. There is a

little bracket on the under side of one

of the twisters which holds the head

of the bolt and prevents it dropping

out while things are being adjusted. A
small dowel close to the head prevents

the bolt from turning, and the bevel

head and nut allow the twisters to

approach each other without distorting

the bolt. The operation consists of

putting the hook ends over the eccen-

tric rod to be twisted; that is, the hook
ends are slipped over the rod at the

desired place and the nut tightened

down. The twister hooks can be

spread apart a short distance if de-

sired, and the tightening of the nut

makes each hook move in an opposite

direction and so twist the rod. In this

way the fork ends of the eccentric

rods can be brought accurately in line

with the link, without taking the rod

olT the eccentric strap to do it.

On the table shown in our half-tone

illustration, beginning at the right hand

side is a solid die for making cylinder

cocks. Next to it is an oil burner

made from a globe valve or from a

check valve. Next is the cylinder pack-

ing tool which was illustrated in our

September issue, page 401, in a letter from

Mr. Harrington. Farther to the left is a

right angle drill, and beyond that is a

drill press tool head.

Railroad Superintendents.

With relercnce to the word "Superin-

tendent," in the early days of railways

some companies had "collectors" and "in-

tendents," not then known as station-

masters. The officer in command of the

various "intendcnts" on the line was the

"su/>crintcndciil." Each intendent was re-

sponsible for a district half-way to the

next station on either side. About 1834

the intendent appears to have become

Woodstock the tracks were raised, streets

carried beneath them and grade crossings

eliminated. East of Urbana two import-

ant road crossings were eliminated, tlie

streets being built under the tracks.

Complete drainage systems and sewers

were built through the cuts where the

grade was lowered.

Incident to the double tracking was the

building of entire new freight and pas-

senger stations and yards at Covington.

Active work on the double tracking from

L'rbana to St. Paris is still under way.

The grade on Blue Hill, west of the Mad
River, formerly a heavy pull, has been

reduced from i.i to 0.7 per cent, and

tlie total lift cut down fifty feet. A little

more than one-third of the grading is

now complete, and nearly three-quarters

of the masonry. From St. Paris to Jor-

dans, beside the second track work, an

eastbound freight running* track has been

laid. This finishes the double tracking,

except through Piqua, where the tracks

arc on a street.

.\ BEN'CH FX'LL OF H.\NDV TOOLS.

known as "master of the station and col-

lector," and his name was painted over

the booking-office door. At the present

time the Midland Company is following

American practice, and has a running su-

Rifled Pipe for Conveying Oil.

.\ contract has been let by the

Southern Pacific Company for the

building of a rifled oil pipe line 256

miles long from the southern part of

California to tidewater on San Fran-

cisco Bay. An interesting feature of

the line is the rifled construction of the

pipe. The rifling consists of indenta-

tions made in the interior of the pipe

,'.nd following each other in a spiral

line. A series of experiments in the

conveyance of oil demonstrated the

fact that after a small percentage of

water had been added to the oil, and

the necessary pressure applied, that

the whole will develop a whirling mo-

tion, due to the spiral incline or screw

thread form of the series of indenta-

tions, and that the water being the

1-IG. 2. ECCE.NTKIC ROD TWI.STER.

perintendcnt. and also depot masters.—

Clement E. Sircitton in English Mechanic

and World of Science.

Double Tracking on the Pan Handle.

The work of double tracking the Pitts-

burgh, Cincinnati, Chicago & St. Louis

Railroad between Columbus and Brad-

ford Junction is nearing completion, and

when, the entire stretch of eighty-three

miles is ready, which will probably be

this year, both freight and passenger

service between Chicago, St. Louis and

the East will be greatly improved. At

heavier of the two. >eeks the outside of

the pipe, thereby enveloping the oil in

a thin film or shell of water, which ro-

tates as it passes along the pipe. This

shell or film of water acts as a lubri-

cant between oil and pipe, and reduces

the friction and allows the core of oil

to glide easily through the pipe.

Along the 256 miles of pipe there

will be twenty-three pumping stations,

the equipment of each station being

in duplicate, so that in the event of a

breakage of any part of pump, the other

one may immediately be put into service.
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Traveling Engineers' Convention.

The tifteenth annual conveiition of

the Traveling Engineers' Association

—which was held in Chicago in the

beginning of September, lasting four

days—was one of the best meetings in

tlie history of the Association. It is

liardly fair to make invidious com-
parisons, but we cannot help thinking

that railroad companies derive more
benefit from the work of the Traveling

Engineers' .Association than they do

from any otlier. Probably the most

expensive disorder in railroad operat-

ing is locomotive failures, which are

legion and sometimes prostrate whole

divisions for hours. Influences calcu-

lated to reduce the number of such

failures ten per cent., have money
value beyond calculation, besides pro-

moting in a high degree the expedition

and safety of train movements. We
feel confident that the work of the

Traveling Engineers' Association has

done much more than this; and their

exceptionally efficient methods of

spreading information from road to

road, from territory to territory, gives

all the railroads of this continent the

benefit of their mutunl researches.

The writer has for years been an in-

terested student of the causes that pro-

duce engine failures, but the papers

and discussions at the last convention

brought out a score of potential causes

for engine failures that he had never

thought of. The Traveling Engineers

are to locomotives what doctors are to

the human person. It has been the

glory of medical associations to make
public, disorders that endanger life and

how to detect or remedy such dis-

orders. The saving of life and preven-

tion of suffering due to the spread of

knowledge by medical associations is

l)oyond computation. Tlie work of the

Traveling Engineers' Association has

an analogy to that done by medical

associations, and deserves mucli more

appreciation and recognition than it

has hitherto received.

The- Traveling Engineers' Associa-

tion have always been noted for the

close attention devoted to business dur-

ing the conventions, also for the pro-

tracted sessions. This year's conven-

tion was no exception. Eight long re-

ports or papers were read—not by ab-

stract, but in extenso. Then each

paper was discussed on the floor,

when much additional information was

given and not a few fallacies exploded.

We know of no railroad organization

where fallacies or creations of the im-

agination are so readily brought to

tlieir true value as among the Travel-

ing Engineers.

An excellent paper whicli brought

out a wonderful array of new facts in

the discussion was one on "How to

best locate the fault of an engine not

steaming, without moving the draft ap-

pliances." Every motive power and

train man is aware that when an en-

gine is not steaming properly, the

usual procedure is to experiment with

the front end, causing much loss of

time and often missing the real cause

of trouble. Those of our readers in-

terested in this important subject

should not fail to study the paper and

tlie discussion thereon publislied in an-

other part of this paper.

Space does not permit us to go over

the proceedings in detail, but we in-

tend publishing all the papers and

notes ol the discussions, which give

our readers the benefit of these most
valuable p.ipers and exchanges of

views and beliefs. LTnless the proceed-

ings of this and similar organizations

arc published in such journals as

R.MLWAv Axi) Locomotive Engineering

the real benefits of the work done are

lost to those who ought to receive the

benefit. The papers and discussions

are published, it is true, in the annual

report, but by the time it comes out

nearly all interest has evaporated and

very few of the reports are read in the

finished form.

Strength and Weakness of Rails.

The agitation on tlie steel rail ques-

tion which was so active a few months

ago appears to have died out and rail-

road companies ai^e buying old forms

and old weights. In connection with

the rail question, a statement made by

Mr. F. A. Delano, president of the

Wabash Railroad, appears to have ex-

erted a strong conservative interest.

He took a stand in favor of comparatively

light rails.

He held that "although the 100-pound

rail is much stififer than the 80-pound

or the 60-pound rail, it is subjected to

higher fibre stresses."

"The lighter rail,"' he said, "is more
pliable than the heavier rail. Therefore

it will conform more nearly to the in-

equalities of the track as a train passes.

The heavier rail, being extremely stiff,

refuses to conform to the inequalities;

therefore, it frequently is required to

become a bridge between two ties

which are a long distance apart. The
lighter rail, it may be seen readily, is

called upon to perform bridge service

only from tie to tie."

Mr. Delano does not inveigh against the

steel rail manufacturers, but says the

problem of steel rails is such a grave

one that the manufacturers and the

roads must get together and work out a

solution. He has a suggestion. The

segregation of impurities, he says,

causes hard c-r brittle spots in the rail,

and these impurities are concealed

within the rail, where no inspector can

discover them.

"A method of rolling which would

divide the ingot," suggests Mr. Delano,

'or possibly quarter it and bring this in-

side portion of the ingot to the surface,

where it could receive the beneficial

effects of forging, and where flaws or

defects could be detected readily, it

seems to me would be a step in the

right direction. A rail must be hard

enough and tough enough to withstand

the rolling and abrading effect of the

wheels and flanges. It must also act as

a continuous girder to carry great loads

moving at hig'n speeds."

Mr. Delano has had an excellent en-

gineering training and was for some
time Superintendent of Motive Power
of the Chicago, Burlington & Quincy.

His views have always been held in the

highest esteem by r:iilroad mechanical

men.

Help Educate Enginemen.

At the last Traveling Engineers' .As-

sociation meeting Mr. W. G. Wallace,

one of the most sensible and farseeing

members of the organization, said:

"I wish to call your attention to the

address of the president of the Master

Mechanics' .Association and also to

what they are doing on many of the
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railroads to-day in regard to educating

their apprentices. Is there a class of

men employed on a railway whose

worl< is more important than that of

the engineman, and should we not, as

Traveling Engineers, endeavor to use

our energies in the line of education

for those men to get good results?

There is a shop problem, and you re-

port to your Superintendent of Motive

Power or whoever you report to, and

are able to get the work done and the

locomotive put in condition, and, as

Mr. Deems said, then it is the man, and

the opportunity awaits him.

"It is up to us, gentlemen, to edu-

cate these men, get them to think

right, get them to fire right aiul pumi>

right and run their engines right."

We heartily endorse these recom-

mendations, but we go further. It is

the duty of tlic Traveling Engineers to

examine the engineers and llremcn, but

it docs not rest with them to do much
instructing, and their lime is too much
occupied by other duties. Raiiroad

companies now nearly all require that

firemen should pass an examination be-

fore being promoted, but no help what-

ever is given to prepare that man to

acquire the knowledge ho is supposed

to possess. The railroad companies

are moving to establish means of in-

struction for their apprentices, and
from what we have learned nearly all

important railroads will soon have ap-

prentice schools in operation. That is

a particularly wise move, but we think

it ought not to be confined to the ap-

yrentices who work in shops. The
apprentice on the locomotive—the fire-

man is destined to exercise as much
influence on the earnings of a railroad

as any unit of its working force, and
it would be the part of wisdom to in-

stitute instruction facilities for firemen,

for brakemen and for other individuals

W'ho have to pass an examination test of

knowledge and efficiency.

Condition of Railroads.

.\n abstract of the Interstate Com-
merce Commission report ending June,

1906, makes interesting reriding. It

shows that in spite of adverse legisla-

tion railroads have continued to be

prosperous.

There were 799,507,838 passengers

carried, an increase of over 60,000,000,

and 1.631,374,219 tons of freight carried,

an mcrease of over 202,000,000. The
average revenue the passenger a mile

was 2.002 cents. The earnings a train

mile increased, both for passenger and
freight trains, and the average cost of

running a train one mile increased. The
ratio of operating expenses to earnings

was over 66 per cent.

The report shows 10,616 persons

killed and 97.706 injured. There were

'•-'21,355 persons on the payroll. One

passenger was killed for every 2,227,041

carried, while in 1905 one passenger

was killed for every 1,375,856 carried.

One. person was injured for every 74,-

276 passengers carried, as against one

injured in every 70,655 passengers car-

ried in 1905. For each passenger killed,

70,126,686 passenger miles were accom-
])lished, against only 44,320,576 passen-

ger miles in 1905. One passenger was
injured for every 2,338,859 passenger

miles, against 2,276,002 miles in 1905.

The report shows an average of 684

employes to one hundred miles of line.

There was an increase of 47 employes

for each one hundred miles of line over

1Q05. Wages and salaries paid to em-
ployes aggregated $900,801,653, but it

is said that this amount is deficient by
more than $27,000,000 because of the

loss of records in the San Francisco

earthquake. There were 2,213 corpora-

tions for which mileage is included. In

the year companies owning 4,054.46

miles of line were reorganized, merged
or consolidated. The number of roads

in the hands of receivers was thirty-

four.

The number of locomotives and cars

in service was 22,010,584, of which l,-

827.780 were fitted with train brakes and

1.989,796 with automatic couplers. Only

1.54 per cent, of cars in the passenger

service were without automatic coup-

lers.

Adjusting the Exhaust Pipe.

The success that attended the efforts of

George Stephenson in his early experi-

ments in improving the locomotive was
largely o>ving to the use of the exhaust

steam as a means of creating an artificial

draft on the fire and so making it possi-

ble to generate the volume of steam neces-

sarily used in moving the pistons of a loco-

motive. Without this stimulation of com-

bustion it would be impossible to main-

tain steam at a high pressure.

The relation of the exhaust pipe to the

smokestack is very important and al-

though their dimensions are necessarily

the work of the constructor their proper

adjustment is in the hands of the mechan-

ics. Xot only should the exhaust pipe

point exactly to the centre of the smoke-

stack, but it should be set perfectly plumb

when the engine is leveled. In new work
the exhaust pipe should first be placed in

proper position and the smokestack ad-

justed so as to be exactly over the centre

of the exhaust pipe. It will be noted

that the volume of e.xhaust in locomo-

tive running is not always alike and

whether the draft on the fire is induced

by a compact volume of steam filling the

smokestack and producing a vacuum into

which the air rushes like water following

;; pump plunger, or whether the steam is

merely a jet occupying only a limited

portion of the circle of the smokestack

and so inducing draft largely by friction

of the particles of air, it is in cither case

of the utmost importance that the blast

or jet should be in the exact centre. If

the exhaust steam expands in its upward
|/assagc sufficient to fill the stack at its

base a low pressure of exhaust steam will

create a strong vacuum which will be

equally felt in every part of the fire. On
the other hand, if the exhaust steam

strikes unevenly in the stack, leaving a

portion of the stack untouched by the ex-

panding jet of steam, the effect on the

fire is of the most pernicious kind. The
evil is increased if a portion of the ex-

haust jet strikes outside of the stack.

This is often the case where low nozzles

are used and also in the case of double

nozzles.

Sometimes the form of the exhaust

pipe is the cause of much trouble. Pipes

that have a bend or set in them in order

tc bring the nozzles in line with the centre

of the stack invariably injuriously affect

the steaming qualities of the engine. It

has been repeatedly demonstrated that a

straight exhaust pipe will cause the jet

10 retain a straight direction, whereas

pipes of a bending form, even if straight

for some short distance at the nozzle,

have the effect of causing the exhaust

steam to flare or spread. These defects

are sometimes so radical that the outer

side of the smokestack will bear witness

to the unevenness of the exhaust. The
rapid condensation of the exhaust steam

into water will show itself on one side

of the stack, and when this is the case

vn uneven condition of the fire and conse-

quent lack of good firing qualities may
also be looked for.

Indeed, the proper adjustment of the

exhaust pipe may be looked upon as of

vital importance in locomotive construc-

tion, and in investigating the causes of de-

fective steaming qualities it is well to

begin by testing the alignment of the

smokestack and exhaust pipe.

Acquiring Value by Reading.

The young fireman who wishes to

learn his business and the ambitious

apprentice boy in a machine shop who
acquires a taste for reading the litera-

ture that deals with the work they are

doing are to be envied by youths whose

minds never stray beyond the literature

of the ball game. The reading young
man apprentice, foreman or brakeman,

finds the literature of his business full

of novelties that attract and amuse,

while all the time he is imbibing in-

struction that may become valuable

capital in after years. Writing on tbis

subject of imperceptibly absorbing use-

ful information by reading. Chordal

says

:

"The apprentice boy in a machine

shop with a weakness for reading trade

literature finds in the simplest every-

day matter a subject of novelty to him-

self, and in the course of time his mind
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becomes stocked with material gath-

ered there item by item, each one as old

as the hills to the world, but as fresh

as the daisies to him.

".'\n apprentice boy sits 011 a block

at noon reading a mechanical paper,

and is thoroughly interested in an illus-

trated article on lining up engine

gtlides. Some old gray-haired fellow

looks over his shoulder, gets a general

idea of the illustrations, and sneeringly

remarks to the boy, 'Pshaw, that thing's

a thousand years old. Is that what

you fellows read about in those

papers?" If the boy is smart he will

reply: 'I am 14 years old, and this is

the first I ever knew of this guide busi-

ness. How old were you when you
found it out?'

"When this same boy gets to be, say,

fifty years old, he may possibly get

disgusted with this kind of shop litera-

ture, and begin to think that the editor

ought to be kicked for putting old

things in the paper, thinking that they

can be passed off for novelties. He may
forget his own experience.

"Professional literature forms tlie an-

nals of professional progress. The
artisans' literature is not, and need not

be consecutive in any of its arrange-

ments. It presents a series of items

which each individual arranges in his

own mind for his own individual annals

of progress.

"The real fact is that the liter;iture

of the artisan to be of any real value

must contain repetitions on literary

subjects, and there is a fine problem

involved in finding out how often a

repetition should occur."

We have among our readers the ap-

prentice boy and the old workman, also

the fireman and the old engineer. Be-

hind them are the mass of other read-

ers who will not suffer from having old

stories told in new words. Men forget

things so quickly that old memories
will stand feeding with the knowledge
that is new to the younger generation.

'

'
State Boiler Inspection.

The Public Service Commission of

the State of New York are to be con-

gratulated upon the prompt and ef-

fective steps they have taken to render

the regulations for inspecting, testing

and washing boilers of immediate ap-

plication. In this work the Commis-
sion has been greatly aided by the

State Inspector, Mr. G. P. Robinson,

whose qualifications we have had an op-

portunity of knowing and whose fitness

for the position is unquestioned either

in education or experience.

The regulations provide that the chief

mechanical officer of each railroad shall

be held responsible for the strict en-

forcement of the rules in regard to the

construction, inspection, repair and
wishing of boilers. The details cover

a pamphlet of si.xteen pages and are

divided into thirteen sections. Specifi-

cation cards are furnished, wherein the

results of each examination and test

of boiler must be entered and legally

attested to and placed on file in the

office of the State Inspector. The bulk

of the regulations are excellently

adapted to a thorough boiler inspec-

tion, and while the burden of re-

sponsibility is placed upon the railway

officials themselves, it is evident that

tiicre is an inclination to extend the

%vork of the State Inspector's oflice so

that it will eventually supervise every

locomotive boiler in the same manner
as is at present done in the care of the

boilers of stationary engines.

The placing of the responsibility for

the condition of boilers upon the chief

officer of the mechanical department of

railroads is but the legal expression of

what has always been a moral obli-

gation. The motive power officer and
his subordinates on the great majority

of our roads will hardly notice the

change except as far as records are

concerned. Careful, conscientious and
systematic supervision is the object

sought by the act and where this al-

ready exists the regulations of the

Commission will not be found to be

onerous.

A few of the regulations, however,

seem to us to be somewhat arbitrary,

and others are apparently unnecessary.

Section IV. provides that "preceding

the hydrostatic test the throttle pipe

must be removed." We fail to see any
sense in this, but much unnecessary

labor of a difficult and delicate kind.

In the event of breaking the joint of

the throttle pipe and dry pipe, it is

hardly to be expected that the joint

could be made tight a second time

without re-grinding. This would in-

volve a removal of the dry pipe and
T head, and in the event of a hydro-

static test being made with these ap-

pliances removed, it would be necessary

to make another test after they had
been replaced. To our thinking, as

long as the throttle pipe remains tight

nothing can happen to it. The throttle

valve itself should be carefully refitted

but the throttle pipe needs no removing
any more than does a sectional sheet

of the boiler.

The re-establishment of the glass

water gauge is a step in the right di-

rection. It should never have been re-

moved from the locomotive boilers, and
while it is not under all conditions to

be absolutely depended upon, the glass

gauge and three gauge cocks form a

combination when properly located that

leave little or nothing to be desired in

the mechanism essential to showing the

height of water in the boiler.

The provision rendering it imperative

that all boilers be washed at least once

in thirty days is also a wise one, and

the regulations cannot have other than

a salutary effect on the running and

management of locomotives with the

result of increased safety and efficiency.

Book Notice.

Questions and .Answers based upon the

Standard Code of Train Rules for

Single Track for use in the Examina-
tion of Trainmen. Sixth edition.

Edited by G. E. Collingwood. Pub-
lished by Train Dispatcher's Bulletin,

Toledo, Ohio. 128 pages. Cloth.

Price $1.50. Prepaid.

The popular approval which has been

accorded to Mr. Collingwood's work is

well deserved. He has brought a life-

time of experience as well as a fine

judgment in matters that are likely to

remain controversial in the examina-

tion of trainmen. The book is intended

more for the purpose of encouraging

and aiding in a study of the rules in

vogue generally than for the mere pur-

pose of laying down personal opinions

ill certain conditions that may arise.

The Standard Code is cheerfully held

up as the guiding rule to all trainmen,

but a perusal of Mr. Collingwood's

able comments cannot fail to be of

lasting value to all students who desire

to attain to a thorough mastery of the

many regulations affecting trans-

portation on American railways. The
book is finely printed and substantially

bound, and in view of the important

new additions to the work it should

have an extensive circulation.

MASTER mechanics' ASSOCIATION PRO-

CEEDINGS.

The report of the proceedings of the

fortieth annual convention of the Ameri-

can Railway Master Mechanics' Associa-

tion, which was held at Atlantic City in

June last, has just been issued and forms

a bulky volume of nearly 500 pages. The

work more than maintains the high char-

acter of their annual publications. The
reports of the various committees show

that the work of the association is of no

mere perfunctory kind. The debates on

the reports bring out much that is of

real value to railroad men, and the work

altogether takes its proper place as the

best annual reflex of the thought of our

time on the questions that are uppermost

in the minds of the leading mechanicians

interested in the mechanical appliances

used on railways. The illustrations ac-

companying many of the reports enhance

tlie value of the work, and the volume will

undoubtedly aid in a marked manner the

spirit that so intelligently guides the meet-

ings of the Master Mechanics' Association

in seeking a complete standardization of

the multitudinous parts that go to make
up the twentieth century locomotives.

Copies can be had on application to this

office. Price, $1.50.
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Traveling Engineers' Convention.

The annual convention of the Travel-

ing Engineers' Association was held at

Chicago, September 3 to 6. President

VV. J. Hurley, of the New York Cen-

tral, presided.

The practical business of the con-

vention was opened by a rcpnrt made
by Mr. W. G. Wallace on the Amer-
ican Railway Master Mechanics' Asso-

ciation Convention, which he attended

officially as representative of the Tra-

veling Engineers' Association. He pre-

sented a brief summary of the proceed-

ings.

HOW BEST TO LOC.\TE THE K.\ULT OF AN
ENGINE NOT STE.'VMING WITHOUT MOV-

ING THE DR.^FT .\PrLIANCES.

In the absence of Mr. J. F. Emerson,

chairman of tlic ciinmiittee that pre-

ihat all engines when liirned out of the

shop be ridden by the (raveling engmcer,

and he should pass on the draft on the

fire, that is, as to whether the draft appli-

ances are properly arranged so as to burn

an even fire, and he should recommend

any other changes that might be neces-

sary in order to get the proper combus-

tion and to insure the steaming of the

engine. We think that under such con-

ditions, if a traveling engineer would be

furnished with the information relative

tn the amount of air passing to the fire

through grates and ash-pan, he should be

able to determine just how much draft

would be necessary to be added from this

source, or whether or not there would be

too much. Also he should be furnished

with the size of nozzle tip, in order that

Iie might lie l)ettir enabled to determine

the ordinary engineer will, of course, re-

port to change draft sheet or pipe one

way or the other, when this really could

not be the trouble. On the other hand,

the trouble would undoubtedly be due to

the choked grates, flues, or improper dis-

tribution of draft from the ash-pan.

The following ^lould also be noticed:

1. See that exhaust pipe is tight and not

leaking.

2. See that steam pipes and T-head are

not leaking.

3. See that front end door, frame,

spark hopper and hand holes are tight and

not drawing air.

4. See that e.xhaust jet strikes inside

petticoat pipe or stack when engine is in

action.

5. See that all nettings are clean and

nut clogged.

MEMBERS OF THE TR.WELING ENGINEERS' .\SSOCI.\TION IN SESSION AT CHICAGO.

pared this report, it was read by Mr. C.

B. Conger.

The report discussed draft appliances

to some extent, although that was not

intended. The salient parts of the re-

port '•pad;

Before interfering with the draft ar-

rangements, after being applied accord-

ing to blue-print or by standard, there

should be a thorough examination made

of the amount of air that passes to the

fire through grates and ash-pan opening,

and to be reasonably certain that not only

the proper amount of air is obtained to

properly ignite the gases, but also prop-

erly distributed. Next, be certain that the

flues are clean, as when flues and grates

are choked at different places in fire-box

it has the appearance of an improper

draft from front end, caused by the im-

properly arranged draft appliance.

We also suggest that the draft appli-

ance when so arranged as to burn an

even fire, should not be tampered with or

allowed same to be. at the suggestion of

the ordmarv engineer. We recommeniJ

the pull on the fire coming from that

source. If it is not practicable for him

to recommend changes, we think he

should at least be required to give the

shop or roundhouse forces such informa-

tion as will enable them to determine just

how much to change draft appliances or

the necessity of making any other

changes.

.\s a matter of fact, the way many en-

gines are fired, even though they may be

drafted right, they have the appearance

of unevenly drafted engines, because the

firemen bank the fire by firing at one place

more than at others.

We also think it necessary for the road

foreman to take into consideration the

effect on the fire by different blows. With

the diflferent blows, the draft is not dis-

tributed alike on the fire. It is a practice

with many men running engines to re-

port engines not drafted right, when the

fire has the appearance of burning more

at one end than at the other ; at times the

middle of the fire-box seems to be the

only pbce where the fire is burning, and

6. Observe action of exhaust on fire and

see if fire is worked evenly over the en-

tire grate surface.

7. See that the exhaust and stack are

in line by plumbing, as an offset stack

will very frequently spoil the draft and

prevent steaming. .\t the same time the

interior of the stack should be thoroughly

examined to see that no fins, lumps, etc.,

are on the inside surface. Very frequent-

ly in cast iron stacks at the point where

the pattern is parted there is an offset or

groove left on the casting ; this in all

cases should be removed and the stack

made perfectly smooth and free.

In arranging the draft rigging, we think

it best to calculate mathematically what

the distance of the draft sheet should be

from the flues and from the bottom of

the smoke-box. .A.Iso the exhaust pipe

should be calculated mathematically as to

the distance the tip of same should be

from the base of stack or from the barrel

of petticoat pipe or extended stack, as the

case may be. so as to be reasonably cer-

tain that the exhaust strikes at the right
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point to create a proper vacuum, whicli,

in our opinion, should be of such a dis-

tance for the spread of the exhaust to not

strike at all until it has passed the basis

of the stack. We think this would insure

a proper vacuum from this source.

We also suggest that the front end

draft appliances be so arranged as to

cause a natural draft, strong enough to

draw the gases through the flues when
engine is standing still. When this is ac-

complished, a larger opening through the

exhaust can be had, which will produce a

saving in coal and a better mileage by the

engine in the way of running repairs.

In our opinion, the quickest method
should be employed to make an engine

steam in order to get it back to the shop

vvithout delay; but when the engine is in

the shop, we think it is economy to locate

the trouble, caused by improper drafting

and'itoo fr&quenfly by bad blows, ,Tnd per-

ijianent repairs should be made here with-

out bothering the nozzle tip. We also

think that the opening should be calculated

mathematically, and then every effort

should be made to make the engine steam

by properly regulating the draft, before

reducing the size of nozzle tip.

J. F. Emerson,

Chairman.

H. A. Flynn,

w. a. buckbee,

Wm. Daze,

J. W. Fogg,

Committee.

Mr. Fogg made a supplementary report

in which he discussed three causes for

engines steaming poorly, viz.

:

1. The quality of fuel.

2. The amount of air or draft.

3. The kind of water.

He attributed bad steaming in many
cases to the water being heavily charged

with solid matter.

This report led to a very protracted dis-

cussion.

Mr. W. H. Corbett, Michigan Central,

found other causes for engines not steam-

ing. Among them were cylinder packing

broken or blowing, valves leaking badly.

The gasket at the base of the stack broken

or loose, air passing between the arch and

the base of the stack, a hole in the side

of the petticoat pipe, netting too fine, he

regarded as obstacles to free steaming.

Other causes were engineer carrying the

water too high and getting wet steam,

which has a tendency to clog the netting;

a blower pipe cut and leaking and inter-

fering with the vacuum in the smoke box.

Mr. Frank P. Roesch, Southern Rail-

way, thought the discussion should be

confined to causes for poor steaming out-

side the draft appliances, but he favored

discussing defects of fire box, grates and
ash pan. He did not believe that too

much air could be admitted through the

ash pan except when burning lignite coal.

Thought the openings of the ash pan

should be so distributed to give uniform

draft over the grates. The question of

grates enters largely into free steaming,

but is governed by the quality of the coal.

He combated the correctness of some

statements made by Mr. Fogg on the heat

retarding extent of scale.

Mr. J. A. Talty, D., L. & W.. commend-
ed the report, and corroborated Mr, Cor-

bett's statement relative to leaks between

smoke stack and saddle. Favored stacks

being bolted securely down, Favored

means to prevent steam failure from the

cylinder casting getting a hole in it. I lad

known of fifteen such cases within the

year. Another case they had found was

single nozzle tip getting stopped up at

one side.

Mr. D. V. Musgrovc, C. of G., contend-

ed that an opening in the front end

above the height of the exhaust stand or

draft sheet would not prevent an engine

from steaming. Opposed the idea of tak-

ing an engine back to the shop when she

can be taken on. Believed designing the

air openings to ash pan belonged to the

mechanical engineer.;- He had known of

trouble from the openings of the- ash pan

getting clogged up when the ash pan was

blown out. Bad coal was a fruitful

source of poor steaming engines.

Mr. Talty defended the position he took

in regard to the injurious effect from the

admission of air on any part of the smoke

box.

Mr. Angus Sinclair remarked that there

are a great many anomalies in connection

with draft appliances. Several railroads

in Europe use open holes in the bottom

of their smoke boxes, and the practice

had been followed by several railroads,

notably the Fall Brook. Another thing we
hold that the exhaust pipe should always

be central with the stack, but the Mason
bogies would have it so set that it would

strike the side of the smoke box when
the engine was rounding a curve, and

the engines steamed well.

Disputed the correctness of the theory

advanced that too much air could not be

admitted through the ash pan. The rush

of air was sometimes so intense that a

heavy fire must be burned to prevent the

air from depressing the temperature of

the fire box.

Mr. J. D. Benjamin, C. & N, W.,

thought that where examination found

draft appliances all right that the engi-

neer and fire man ought then to receive

attention. Has found engines come in

reported not steaming, then when another

crew was put on the complaint ceased.

There is too great a tendency to reduce

the nozzle if it is not checked. Knew of a

case where an engine came in with a

brake wheel in the stack and a three-

eighth pipe in the nozzle. Held that 7$

per cent, of the trouble from engines not

steaming lay with the engineer and fire-

man.

Mr. Roesch corroborated what Mr. Sin-

clair said about the Mason bogie engines,

and also about the openings on the front

end of some engines. Enjoyed personal

experience with Mason bogie engines. The
boiler rested on a center casting, so in

curving the boiler kept straight on

while the cylinders curved. Sometimes

the springs that supported a plate in bot-

tom of smoke bo.K would break and

allow the plate to fall down, leaving a

hole as large as a fire box door, but that

did not affect the steaming.

Mr. Conger mentioned a case where one

injector was so located that the engineer

had to crawl round the reverse lever to

start it. His habit was to keep it on as

long as possible and not to start it again

until he had to. Underrthat treatment the

engine steamed badly, but when, on com-

plaint, the injector was put in a conveni-

ent position tliefe'was no more lack of

steam.

Mr. De Haven directed attention to two

sets of engines, one set with leak in

smoke box that would reduce the draft,

but they steamed satisfactorily.

Mr. A. M. Bickel, L. S. & M. S., agreed

with Mr. Benjamin about engineers and

firemen causing engine failures. He men-

tioned a case of a badly steaming engine

that baffled the traveling engineers and

master mechanics. A bright traveling

fireman located the trouble in loose rivets

at the top front of the left side sheet.

Mr. Benjamin mentioned a case where

his engine lost the cinder hopper valve on

the road, and it did not affect the steam-

ing of the engine to a great extent.

Mr. Musgrove told of two engines that

became poor steamers and they had in-

tense difficulty in locating the trouble.

Finally the defect was located in leaks of

the joint where the smoke box connects

to the boiler. In reply to a question from

Mr. Talty, Mr. Musgrove 'took the stand

that air passing through the connection

sheets prevented the engine from steam-

ing.

Mr. Ferguson said that he thought front

end leaks prevented engines from steam-

ing freely. On the Norfolk & Western

they had great trouble with leaky flues

causing engine failures. They began us-

ing soda ash in the boilers, and provided

blowing out cocks, which had to be used

systematically, which cured the leaking

of flues.

Mr. F. C. Thayer, Southern Railroad,

had improved the steaming of engines by

adjusting the exhaust pipe centrally. With
the double exhaust pipes they locate the

pipes so that the exhausts cross. Held

that front end ought to be kept air tight.

Held that special attention should be

given to keeping valves square. Valves

out of square frequently protracts the cut

off and thereby wastes fuel. Engineers

ought to be urged to use the injector as

evenly as possible, as it improves the

steaming qualities of engines.

(Continued on page 464.)
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Correspondence School

Electrical Induction.

As long ago as 1S31 Michael Faraday

made the discovery of elcctro-niagnctic

induction. In other words he found

how to produce an electric current by

the motion of a magnet or of a coil

of wire, and this discovery is the basis

of all the machines which are used at

the present time to light our streets

and our homes and to move the trolley

cars along public highways.

Faraday's discovery, though it was

probably one of the most important

ever made, consisted in essence in the

performing of what would seem to us

now, a very simple experiment. It was

something like this: Take an ordinary

coil of wire in which the various

"turns" do not touch one another and

join the ends so as to make vihat elec-

tricians call a closed circuit. Now if

an ordinary bar magnet be quickly in-

serted into the coil without touching

the wire a momentary current of elec-

tricity will flow in tlie coil. If the

magnet be rapidly withdrawn a mo-
mentary current will flow through the

coil but in the reverse direction.

If the magnet be left standing in the

centre surrounded by the coils no cur-

rent will flow. It is at the moment of

introduction and withdrawal of the

magnet that the current flow takes

place. Such a current is called an in-

duced electrical current and the phe-

nomena is called induction. This kind

of current is sometimes called Faradaic

electricity after the great discoverer.

The same eflfect is produced if the coil

is moved over the magnet and quickly

withdrawn. The quicker the motion

the stronger the currents. The flow

first in one direction and then in an-

other is what constitutes an alternating

current.

The magnet does not become weaker

by being frequently used, for the

production of electrical energy is due to the

mechanical motion of the magnet into

and out of the coil. If the coil does

not form a closed circuit no current

will flow. No one knows with certainty

what electricity is. the motion of a magnet

or coil of wire within the sphere of influ-

ence of the other, produces current.

A current of electricity may be in-

duced in a closed circuit if the mag-

net is moved near it, or if the closed

circuit or a part of it be moved near

the magnet or across the magnetic

field in any way, and it is the energy

of the motion of either magnet or wire

which is the real cause of the flow of the

current.

A dynamo is nothing more than a

machine in which two or more mag-

nets are usually held stationary and a

series of closed wire circuits are made

to revolve between them so as to cut

their magnetic fields. At each revo-

lution currents are induced in the re-

volving coils, or the armature as the col-

lection of coils is called. .\s the coil ap-

proaches the magnet a momentary cur-

rent flows, and as it recedes a reverse cur-

rent flows in the wire. These alternate re-

\erse currents are collected and made

to flow in the same direction in the

line wire of the circuit by a cnntri-

from the steam engine at the power

house, into electrical energy, is a trans-

ference of the energy which resided in

the coal burnt under the boilers and

ni the electrical form it is easily

handled and transported, and it can be

made to re-appear in the form of light, as

in an arc or an incandescent lamp, or

it may turn the wheels of a trolley car

or operate machinery. In these forms

it is again mechanical motion. Each

transformation is necessarily attended

with a certain amount of loss. The

total amount of energy derived from

the coal, is, however, accurately ac-

counted for in the forms of friction,

work, heat, current, etc. Energy itself is

lORNEY ENGINES ON THE NEW YORK ELEV.\TED K.MLRO.M) liEFORE THE
ELECTRIC POWER W.\S USED.

vance called a commutator, which re-

volves with tlie coil.

The magnets used in a dynamo may
be either permanent steel magnets or

they ma3' be electro-magnets, that is,

they may be soft iron cores rendered

magnetic by the flow of a current of

electricity in a wire coiled about them,

and this coil may receive its current

from a separate machine called an

"e.Kciter," or the magnetic state may be

produced by various windings of the

main circuit wire about the iron core,

these machines are called self-e.xciting

machines and are contrivances lor con-

verting mechanical motion or the moving

energy of the armature into electrical

energy. The name dynamo applied to

these electric generators is derived from

the Greek word dyiiamis. power, and this

form of electricity is frequently spoken

of as dynamic electricity. The word
dynamite comes from the same Greek

root.

The transforniaticn of e:iergv deriwd

indestructible. As far as nature is con-

cerned the energy was originally derived

from the sun and ultimately disappears as

heat.

Elements of Physical Science.

VI.—.MOTIVE POWER.

There are a number of powers which

produce motion, the best known of

which are gravity, the elastic force of

springs, the muscular strength of man
and of animals, the force of wind,

water, steam and electricity.

The power of gravity is applied by

attaching weights to machinery, the

downward tendency of the weights

keeping the machinery in motion, as

i;i some kinds of clocks. When there

is not room for weights, a coiled

spring of elastic substance produces

m.otion b}^ a constant effort to unbend

itself.

Man can produce a certain degree of

motion with his own strength, but the

result is not great. Much assistance
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is derived from the strength oi animals,

one horse being reckoned equal to five

men. Still more powerful forces are

found in wind and water. The irregu-

larity of wind power is a serious draw-

back to its use. Water power is also

subject to variations, but there is less

difficulty in water power than from the

variations of the wind.

The greatest of all powers used by

man is steam, the vapor generated by

submitting water to a high degree of

heat. There is no limit to steam

power, its use being limited to the de-

gree of resistance of the vessel in

which it is enclosed. Its application to

machinery marked an epoch in the

world's history. Its properties and ap-

plications will be considered in the

chapter on elastic fluids. Of the force

ol electricity we shall also treat in its

proper place, but it may be stated that

this great and mysterious force is devel-

oped by friction, by chemical action, by

magnetism, and by heat.

RESISTANCE.

The most common form of resist-

ance is that of a weight to be moved
with reference to work of any kind.

An established unit of work is raising

one pound through the space of one

foot. From this basis any degree of

resistance can be readily calculated.

A horsepower consists in the raising

of 33.000 lbs. one ft. in a minute.

Friction adds to the resistance of all

bodies being moved, as when a weight is

dragged over the ground. In ma-
chinery the rubbing of the different

parts together is always an important

factor, adding to the degree of resist-

ance. In this latter connection it may
be stated that the friction of a body is

much greater when it commences mov-
ing than after it has been moving for

a time. Friction is lessened by smooth-

ing and polishing the surfaces, and by

putting grease or other lubricants be-

tween the surfaces. Finely powdered
plumbago and graphite are among the

best articles used for this purpose.

It should be noted that friction has

its advantages. Without friction the

driving wheels of a locomotive would

turn on the rails without moving it

forward, and without friction man could

not walk. When friction is lessened,

as on ice, we walk with difficulty .

MACHINES.

All machines are instruments used to

aid the power in overcoming resist-

ance. Tools such as chisels, saws and

hammers are simple machines, and,

like engines and other machines of

great power, they merely aid the power

in its action. They do not create

power. All machines remain at rest

until acted on by some motive power,

and whatever a machine gains in

amount of work it loses in time, and

what it gains in time it loses in amount
of work. This can be readily seen in

the use of the crowbar, by which

weights may be slowly moved, al-

though much heavier than a man is

able to lift.

Machinery not only enables us to

use our power more conveniently, but

it enables us to use other motive

powers besides our own strength. The
limit of the power of machinery is the

strength of the materials of which it

is made. Machines that will work well

in small models sometimes fail when
made full size, because when the re-

sistance is increased and their own
weight is added, the material will not

stand the strain.

STRENGTH OF MATERIALS.

The determining of how great a

strain certain materials will bear, and

liLECTRIC LOCOMOTIVE ON THE PENN-
SYLV.\NI.\ R.\ILRO.\D.

how they may be joined together to

the best advantage, is of the utmost

importance in practical mechanics.

The relative strength of materials has

already been briefly treated of, and it

may be added that rods and beams of

the same materials and uniform size

resist breakage in the direction of their

length with degrees of strength that

vary in a ratio to the areas of their

ends. If two rods of equal length and

thickness are used in sustaining a

weight, it will be found that by increas-

ing the area of the end of one rod it

will sustain an increased weight. The
strength of a horizontal beam sup-

ported at each end diminishes as the

square of its length increases. It is

most easily broken in the center, and if

a beam of uniform strength is required,

it should taper from the middle to-

wards the ends.

It should be noted that a given quan-

tity of material has more strength

when disposed in the form of a hollow

cylinder than in any other form that

can be given it. Nature teaches us

fine lessons in the construction of

bones and the tubes of feathers, where

the elements of strengtli and lightness

are combined in an eminent degree.

Eminent Engineers.

1.—HERO OF AI.E.\ANDRIA.

Hero of Alexandria was the son of a

Greek nobleman who had settled in Egypt

during the Greek occupancy of that coun-

try. Among the notable institutions in

.Alexandria was a school of philosophy

which was resorted to by the learned and

ingenious of many countries. Under the

splendid dominion of the Grecian Kings,

the arts and sciences reached a high de-

gree of perfection. Philadelphus, one of

the Ptoloniies, and his successors encour-

aged the study of Mechanics, and opened

the path to personal honor and emolu-

ment to those who excelled in scientific

research or in the accunuilation of exact

knowledge.

In Mechanics, Hero was the most in-

ventive engineer of ancient times. Even

in our age of wonderful invention much
of his work remains as he left it. The
fountain for raising water by the com-

pression of air was of his contriving, as

also the method of creating a vacuum by

sucking the air from a vessel. He con-

structed the first force pump for quench-

ing fires and the fire engines of to-day

throw jets of water exactly as the engines

of Hero did. He invented three separate

and distinct kinds of steam engines. The
first raised water by the elasticity of

steam. A second raised weights by mov-
able pistons and platforms. The third

produced a rotary motion by the reaction

of steam striking the atmosphere.

It is common to consider the bulk of

Hero's inventions as mere mechanical

toys, taking their place in the amusements

of the ancients, something in the same
manner that firework devices do in our

own day, but in his own time and among
the rude devices of his predecessors his

work stands out with surpassing merit.

The steam engine, or some other colossal

force, had not become a physical neces-

sity. If it had, Hero and his engine would
have risen to the occasion. As it was he

used it in opening the doors of temples,

in producing a hissing sound in the

mouths of dragons, in bringing tears from
the eyes of images, and other trifling per-

formances which seem very idle to us, but

were doubtless looked upon as wonderful

in the centuries that preceded the Chris-

tian era.
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His most popular engine seemed to

liavc taken the form of a revolving glolie

iuln wliich steam was admitted at one of

tlic bearings or trunnions upon whicli tlie

globe rested. Short pipes were inserted

in the globe at an angle so that the steam

rushing out at the openings caused the

globe to revolve. Another contrivance

was a wheel furnished with blades or

buckets into which a jet of steam was

caused to rusli which caused the wheel

to revolve. The steam turbine, which is

the boast of marine engineering of the

present century, is a mere adaptation of

Hero's masterly invention.

Questions Answered

RECHARGES ON GRADES.

(87) K S. Basalt. Colo., writes: On
a hill of 8 miles in length of steady

or continuous 3 per cent, grade, 18

loads, consisting of cars from 25 tons

to so tons capacity, with all kinds of

brands on the cars such as we handle

on these Western roads loaded with

through business, all cars equipped

with Westinghouse and New York
brakes, speed of 20 miles per hour, how
many recharges should be made on

this train in this distance with 80 lbs.

train line pressure, all retainers up and
no hand brakes?—A. To handle a train

safely while descending a 3 per cent,

grade care should be taken not to let

the speed get high, and the applica-

tions and releases should be made fre-

quently so as to hold the speed down
and to hiaintain the maximum brake

pipe pressure. The num.ber of applica-

tions, releases and recharges necessary

to accomplish this will vary with the

condition of the brakes, pressure re-

tainers and the tonnage in the train.

Under the average condition of brakes,

pressure retainer and tonnage, from 6

to 8 recharges would be sufficient, if

an average speed of 20 miles per hour

is maintained during the descent.

INDEPENDHNT V.\LVE IN RELE.VSE POSITION.

(88) F. C. M., Little Falls, N. Y.,

writes: I wish to ask a question in

regard to the independent brake valve.

Air brake instruction pamphlet 5,025

states that in order to prevent leaving

the handle in release position, and
thereby interfere witli satisfactory ap-

plication of the locomotive brakes with

the automatic brake valve, return spring

9 automatically returns handle 15 to

running position as soon as the engi-

neer lets go of it. Would it be possi-

ble to operate the independent brakes

with the automatic brake valve if spring

g of the independent brake valve failed

to move the handle from release to

running position after the engineer lets

go of it?—A. If the handle of the in-

dependent brake valve is in release

position the locomotive brakes will not

apply when the automatic brake valve

is used. When using the independent

brake valve to release locomotive

brakes the engineer should not take his

hand oflf the handle until it is in run-

ning position, regardless of whether

spring 9 works or not.

ElKRIENCY OF RODS ANII GEAR.

(89) J. L, M., Oshkosh, Wis., asks:

What is the efficiency of the side and con-

necting rods drive of the steam locomotive ?

(2) What is the efficiency of each, the

side rod and the gear drive? I under-

stand the electric is about 85 per cent.

;uid I wish to know the comparative prac-

iical value of the side rod. I am particu-

larly interested in the information with

respect to the drive from one wheel to

tlie other where the side rods are set at

(|uarters.—A. This differs with the de-

sign of the engine, and can only be

worked out by making a diagram of the

strain produced in the rod and \>y the

parallelogram of forces resolving the

strain into two parts: (ist) useful turn-

ing effort; (2nd) radial pressure on the

crank. If this is done for a number of

points in the same revolution it can he

estimated by taking the ordinates of

l^'irt (l) and comparing them with the

actual pressure in the cylinder at each

position. The side rod has no theoretical

value, it only transmits a portion of

what would otherwise be applied to the

main driver. The problem is rather com-

plicated for the average man.

DOUBLE HEADING WITH ET BRAKE.

(90) G. E. C, Cardenas, Mex., writes:

We are handling ET equipment en-

tirely on this division of the Mexican
Central Railway. In one case we were
double heading. I had my automatic

brake valve lapped and cut-out cock

underneath closed. I never had any
trouble whatever with the air on this

engine before, or with, any of its ap-

pliances, but in this case of double

heading it could not be released from
the head engine, and at different times

it would reapply after release. We had

to cut it out entirely in order to get

into division terminal. Have had no
truble with it since. Where would I

look for the trouble?—A. If the brakes

were held applied for quite a while, it

is likely that main reservoir leakage

into the pressure and application cham-
bers, through the maintaining port in

the seat of the equalizing slide valves,

raised the pressure therein higher than

brake pipe standard pressure, and hence

the head man could not release your
brakes due to inability to force the

equalizing piston against the high

pressure chamber pressure. Again it

may be that when the head engineer

released the brakes he overcharged the

pressure chamber on your engine, and
the brakes reapplied in consequence

just as they do when an auxiliary reser-

voir near the head end of the train is ovcr-

( liarged, or when it is charged up

liighcr than those at the rear, and the

br.ikc valve handle is returned to run-

ning position too soon. Whether it

was a case of main reservoir leakage

into the pressure chamber or one of

overcharging of the latter it could be

determined by carefully watching the

air gauges. We do not understand the

necessity for cutting the brake out in

order to reach the terminal, since if

the handle of the independent brake

valve is moved to release position the

locomotive brakes will release rcgard-

kss of method of manipulation by the

head man, or of the amount of pressure

in the pressure chamber and in the

brake pipe.

2. Where can I get a good book on

this ET equipment?—A. From our

book department. Blackall's Up-to-

Date Air Brake Catechism covers the

subject thoroughly.

DESIGNING UJCOMOTIVE RODS.

(91) H. O. M., at Lincoln, Neb., writes:

Suppose we were designing a locomotive

and know the type, pressure, size of cylin-

der, size of drivers, kind of service, etc.,

and wish to design a set of rods having

a factor say 5, kindly give the method

of calculating the strength of both side

and main rods considering both are

fluted.—A. This is a complicated for-

mula based upon the cylinder pressure

and the centrifugal force of an assumed

rod. The formula is necessarily to some

extent an empirical one, as the strain due

to cylinder pressure is exerted on the

lod as a long pillar while the centrifugal

force is acting transversely. The al-

lowed fibre strain is about 12,000 to 14.000

lbs.

LIFE OF A POP VALVE.

(92) J. D., of New York, asks: What
is the average life of a spring pop valve?

—A. This is rather a general question

and cannot be answered accurately, as the

life of the spring depends on various con-

ditions, such as the character of the water

and the climate, and there are other con-

ditions which may operate favorably or

against the valve.

.MODEL OF W.ALSCHAERTS VALV^E GEAR.

(93) A. S. M., Hornell, N. Y.. writes:

The model of link motion made by your

company is an excellent help to people

studying link motion. Why do you not

do something of the kind for the Wal-
schaerts valve gear? A.—We had some

intention of having a working model
of the Walschaerts valve gear added to

our list of educational appliances, but

a little study of the subject brought
forward the fact that the Walschaerts

motion cannot be changed after it is

applied. On that account a model of

the motion would not be of much use,

and would not be in demand.



460 RAILWAY AND LOCOMOTIVE EXGIXFFRIXG OctoluT, 1Q07.

Air Brahe Department

High Speed Brake.

Opinions have always been more or less

conflicting concerning the difference be-

tween the high speed and low speed

brake. The fact that a higher brake pipe

pressure is maintained with the high

speed brake does not necessarily mean

that a higher brake cylinder pressure re-

sults from a 5 or ID lb. reduction than

does from the same reduction in the low

speed brake pipe pressure. Since the

triple valve delivers from the auxiliary

reservoirs to the l)rake cylinder a number

of pounds pressure equal to the amount

pipe pressure the full volume and pres-

sure of the auxiliary reservoir is equal-

ized with the brake cylinder pressure,

which would naturally result in a higher

brake cylinder pressure when the auxil-

iary reservoir pressure is no lbs.

Effect of Water in E. T. Equipment.

On an engine equipped with the West-

inghouse E. T. brake, the brakes were

slow in applying and when applied with .t

full service reduction there would only

be about 35 lbs. pressure in the brake

cylinders. Since the engineer's brake

water had upon the E. T. equipment. But

there are more evils than this with any

air brake equipment when water is al-

lowed to travel through the system, espe-

cially in cold weather. When the volume

of the main reservoir is decreased the

warm air. which will always hold more

moisture than cold air coming from the

pump, has not sufficient time and space to

cool and precipitate the moisture in the

main reservoir, where it can be easily and

frequently drained away.

Tlie warm air then goes into the brake

pipe and triple valves, precipitating its

moisture there to be frozen in

cold weather, causing air brake

failures.

To Clean Paint.

The fireman interested in keep-

ing the bright work of an engine

shining is becoming rare, but

there are some still at work and

to these we give the following

recipe for a compound good for

cleaning paint

:

To one gallon of water add one

quarter pound of borax and half

a pint of lard oil. Rub this upon

the paint to be cleaned, then wipe

off with clean waste or ^ft cloth.

The wiping off must be done be-

fore the mixture gets time to dry.

Tlie writer has used the mixture

successfully.

of reduction in brake pipe pressure it is

the amount of brake pipe pressure re-

duced that controls the brake cylinder

pressure and not the number of pounds

pressure maintained in the brake pipe

when any reduction less than a full ser-

vice or emergency reduction is made.

However, the stopping effect of a 10

lb. reduction in a no lb. brake pipe

pressure may be greater than the same

reduction in a 70 lb. brake pipe because

there is 40 lbs. more pressure in the auxil-

iary reservoir to force the 10 lbs. into the

brake cylinder, which will fill the brake

cylinder faster, therefore bringing the

brake shoes in contact with the wheels

quicker and the full value of the brake

cylinder pressure is realized sooner. The

10 lbs. is 10 lbs. just the same as though

it came from a lower auxiliary reservoir

pressure. But when a full service or an

emergency reduction is made in the brake

K.\l-,\ LA.-<ilA.. 3LOTLANU.

valve reduced the air pressure in the

brake pipe promptly it would be natural

to look next to the distributing valve.

The distributing valve was taken apart

and found to be in good condition, work-

ing quite free. The plug was then re-

moved from the pressure chamber, when

considerable water ran out. The water

in the pressure chamber decreased the

volume of same, which would result in

a lower equalization of pressure between

the application and pressure chambers,

therefore a lower brake cylinder pressure.

As for the slowness in the application of

the brakes it was due to long piston

travel.

After the water was discovered in the

pressure chamber the main reservoirs,

which were as full of water as main

reservoirs could be, were drained. From

the foregoing it merely goes to show what

effect not draining the main reservoirs of

Broken Air Pipes.

Editor

:

Not many years ago a man that

could put up pipe and fit it, make

bends without kinking, and prided himself

upon his ability to select a good loca-

tion for joints and connections, was

considered a good pipe fitter, but at

the present time it appears that the

man who connects two pieces of pipe

in the shortest space of time, regard-

less of how it is done or how long it

will stay connected, is the best pipe

filter in the estimation of the average

engine house foreman.

It is not an unusual sight to see a

P'pe man on a locomotive in an engine

house using a heavy iron bar to pry

a piece of pipe to a position where it

can be connected; sometimes two men
are required on the bar.

This method of connecting pipe often

results in the pipe being broken off

in the threads later on, and it throws

a twisting strain into a bent piece of

pipe, which causes it to burst or split
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ill the seam, especially where an in-

ferior grade of pipe is used.

In the air brake e<iuipmcnt, loose

pipe clamps, loose brake cylinders and
air reservoirs are the principal causis

of broken air pipes.

Air pipes are liable to break off at

any time while an engine is in service,

and the engineer should know exactly

what can be done under the circum-

stances to repair the break and again

get the train in motion in the shortest

possible space of time.

With the E. T. brake equipment

there are very few cases of broken air

pipes that will prevent the operation

of the brakes on the train from the

engine. A number of cases have oc-

<:urred where the brake pipe connec-

tion to t!ie distributing valve was
broken off. It is not necessary to cut

out the distributing valve and run the

engine without a driver brake in this

case. All that is necessary is to plug

the brake pipe and proceed.

As the pipe breaks the equalizing

valve of the distributing valve will be

moved to the emergency position and
will remain there with the piston form-

ing a joint on the cylinder cap gasket,

and the slide valve opens a communi-
cation between the main reservoir port

and the pressure and application cham-
bers of the distributing valve through

ports m in the slide valve and n in the

seat, allowing main reservoir pressure

to flow from the distributing valve

through the independent brake valve

to the rotary seat of the automatic

brake valve, and when the handle is

placed in running position there will

be a continual blow at the exhaust

port.

When the valve handle is lapped or

used in the service or emergency ap-

•plication positions the blow will stop

and the pressure will build up in the

application chamber to the adjustment

•of the safety valve.

This brake can be used in conjunc-

tion with the train brakes, and it will

be noted that the driver brake releases

very slowly, which can be hastened bj-

the use of the independent brake valve.

Should the brake cylinder pipe break
off at the distributing valve there would
be no driver or tender brake, and it

would be a waste of time to stop and
examine it.

Should the application chamber pipe

break off it could be plugged at the

distributing valve and the double head-
ing pipe disconnected to form an ex-

haust port for the application chamber,
and the equalizing valve will perform
the work of a triple valve during auto-

matic applications, the holding feature

and independent brake would be de-

•stroyed.

The double heading pipe is merely a

Iblanked pipe which, if broken, can be

plugged or, if double heading, left dis-

connected on the second engine.

If the supply pipe is broken off il

will only be necessary to close the cut-

lut cock wliicli is located in this pipe,

;in(l the driver brake cannot be oper-

ated.

The cut-out cock for the distributing

valve was formerly located in the brake

pipe, but as the cock is now placed in

the supply pipe it is only necessary to

close the cock and start a leak in the

brake cylinder pipes if the main piston

should become stuck or broken in aj)-

plication position.

It is possible to handle the brakes

on a train if any of the pipe connec-

tions to the II 5 brake valve are

broken off from the brake valve; the

most difficult proposition is the brake

pipe.

gi eater tension on the spring than the

brake pipe pressure to be used, and
the stop cock in the brake cylinder

pipes closed.

Then by placing the handle of the

independent brake valve in quick appli-

cation position there will be a flow of

air from the main reservoir through
15 3 reducing valve, the independent
brake valve and the application cham-
ber of the distributing valve to the

brake pipe, and the pressure can be

set to any figure desired, 70 or no
pounds, by means of the B 3 reducing

valve.

The independent brake valve will

then perform the functions of the ordi-

nary three-way cock, separating the

reservoir and brake pipe pressures

while on lap or in running position,

and making the brake pipe reduction

n
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the H 5 brake valve it can be plugged

and a blind gasket inserted at the union

connection and running position used

to release and recharge the brake pipe.

If a slight leak exists at the joint or

the rotary key gasket it will result in

an occasional flash of air at the emer-

gency exhaust port, due to the rotary

valve being lifted from its seat, but the

pressure will equalize instantly with-

out affecting the operation of the

brake.

If the feed valve pipe breaks the

flow of air from the main reservoir

can be stopped by unscrewing the ad-

justing nut of the B 4 feed valve, the

union at the brake valve can be blanked

and the pressure in the brake pipe

maintained with the valve handle in

release position. The lower connection

to the S.F. 4, pump governor must also

be blanked to prevent the governor

from stopping the pump, as the air

pressure that is combined with the

spring pressure to hold the diaphragm

valve of this governor to its seat is

taken from the feed valve pipe.

If the equalizing reservoir pipe

application chamber by placing the

S. F. brake valve handle in release posi-

tion the main i)iston will automatically

reduce the brake pipe pressure on the

train througli its exhaust port, and

when the handle is again placed in the

quick application the brake pipe press-

ure will be restored from the main

reservoir and the brake released.

The reduction must be made almost

continuous on account of the ports m
and n, which build up the application

chamber pressure. The black hand of

the duplex gauge will show this press-

ure and the single pointer will show
the brake pipe; the main piston will

keep them equalized.

The special fitting in the tender

brake cylinder pipe may retard the flow

of air to some extent, but a service ap-

plication and the release can be made
through this choked passage on an

ordinary passenger or freight train.

When air pipes connecting the air

pump and main reservoirs are broken

another engine is usually required to

haul the train.

But it is well to remember that nip-

n.M.iiuix i-Krsco 4-4-2.

breaks off, it and the train line exhaust

can be plugged and the valve used

same as the G 6 brake valve under

similar conditions.

If the reducing valve pipe breaks off,

the independent brake and signal

whistle will be destroyed, but the ad-

justing nut of the reducing valve can

be unscrewed, which will stop the flow

of air from the main reservoir and the

connection at the brake valve blanked.

The handle of the independent brake

valve should be allowed to remain in

running position, so as not to interfere

with the operation of the automatic

brake.

The brake on a train of the ordinary

length can be handled if the entire

brake pipe is torn off the engine.

The H 5 brake valve must be placed

in the emergency position, the safety

valve screwed down to prevent a waste

of air, and after the engine and tender

brake is released the brake cylinder

pipe on the engine can be connected to

the train brake pipe on the tender by

hammering the hose couplings to-

gether. The stop cock to the driver

brake can then be closed and the S. F.

brake valve placed in quick application

position and the brake pipe pressure

adjusted with the B 3 reducing valve.

As the pressure is reduced in the

pies in the air brake hose have a stand-

ard i54-in. pipe thread and will connect

with any union, elbow or socket that is

used in connecting the gYz-m. air pump
to the main reservoirs.

Washington, D. C. G. W. Kiehm.

Good Record by Engineers.

Results of so-called surprise tests for

the observance of signals on two rail-

roads in the West are of unusual inter-

est owing to the fact that they have a

long record of such tests and are mak-
ing great extensions of the block sig-

nal system. With the 2,754 miles of

automatic block signals authorized for

installation this year, the Union Pa-

cific and Southern Pacific will have

4.700 miles so equipped, and on the

Southern Pacific there will be a 2,354-

mile stretch of automatically blocked

track.

Out of 1,196 tests, in only 16 cases

was there failure to observe signals.

Eighteen different kinds of tests were

made besides some special tests, and

the average for all is 98.7 per cent. All

red flags, crossing, station and block

danger signals were observed. A per-

fect record was shown in 12 out of the

18 classes of tests.

This is the fourth year of such tests

on the Southern Pacific and the third

year on the Union Pacific lines. The
tests are closely watched, tlie re-

sults of tests made by subordinate of-

ficers being reported to and examined

by the division superintendent and

then passed on to the general superin-

tendent, the general manager, and finally

to the director of maintenance and opera-

tion of these lines.

The tests are made under such con-

ditions that the enginemen and train-

men cannot know what is being done.

Two or more of each of 18 different

kinds must be made on each division

each month. These tests cover the use

of torpedoes, fusees, slow and red

flags, switch lights out and at danger,

and all semaphore signals. It is not

uncommon now, officials say, to receive

reports from a number of divisions for

an entire month, showing a perfect rec-

ord under tests carried out to make
sure that signals are being observed.

Put the Cow-Catcher Behind.

Many people are given credit for

liumorous remarks that originated with

Artemus Ward. The slow speed of a

Southern railroad is an instance.

A certain railroad in the South was in a

wretched condition, and the trains

were consequently run at a phenom-

enally low rate of speed. When the

conductor was punching his ticket Ar-

temus Ward, who was one of the pas-

sengers, remarked:

"Does this railroad company allow

passengers to give it advice, if they do

so in a respectful manner?"

The conductor replied in gruff tones

that he guessed so.

"Well.'' Artemus went on, "it oc-

curred to me that it would be well to

detach the cow catcher from the front

of the engine and hitch it to the rear

of the train; for, you see, we are not

liable to overtake a cow, and what's to

prevent a cow from strolling into this

car and biting a passenger?"

The Grand Trunk Railroad Company
have lately applied the Mellin pneu-

matic reversing gear to several heavy

locomotives they have recently built

in their shops at Montreal. This re-

versing gear and that used by the

Baldwin Locomotive Works are very

simple arrangements of mechanism and

perform their functions very smooth-

ly. One or other of them ought to be

applied to every heavy locomotive.

The Commonwealth Steel Company

of St. Louis, Mo., have just moved into

their new ofiices in the Pierce Build-

ing, opposite the Planters' Hotel in

that city. The company has taken the

entire southern wing on the sixteenth

floor of the building.
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Patent Office Department

TKACK SANUER.

A pneumatic track sandcr has been

patented by Mr. J. II. Walters, Au-

gusta, Ga. No. 862,952. Tlie device

consists of a casing having a nipple at

one end for attachment to a sand box

and furnished at its opposite sides with

lateral discharge openings. The body

portion of the nozzle is bored out to

form a recess, and an air jet passage

LOCOMOTIVE SANDER.
•

leads from the recess and opens at the

end and sides of the nozzle. There is

also a strainer disposed within the re-

cess.

SUPERHEATER.

An improved locomotive boiler and

superheater has been patented by Mr.

H H. Vaughan, assistant to vice-presi-

dent of the Canadian Pacific Railroad

Montreal, Can. No. 863,333. The device

embraces a fire tube boiler, its fire box

STEAM SUPERHEATER.

and smoke box, in combination with a

shell of less diameter than the boiler,

opening through the front flue sheet

and extending a considerable distance

towards the rear flue sheet. A plurality

of flues connects the shell witli the

fire box. A group of loop tubes or

pipes occupies the shell and extends

part way to the rear end of the shell.

There are suitable saturated and super-

heated headers to which the pipes are

attached, and a plurality of deflector

plates forms a tortuous passage for con-

trolling the flow of fire box gases

through the shell. There is also a

movable closure beneath the super-

heater for closing the forward end of

the shell.

LOCOMOTIVE liOILEK.

Mr. H. J. Travis, New York, N. Y.,

has patented a locomotive boiler. No.

864,047. The boiler is furnished with

a fire chamber and means for admitting

pulverized fuel through the rear end

of the fire chamber. A slanting baflle

wall extends transversely across the

interior of the fire chamber. There is

a laterally extended chamber at the

forward end of the fire chamber, with

return fire tubes leading to the rear

of the boiler and an up-take in com-
munication with the rear ends of the

lire tubes. There is also a chamber

end. A hand lever regulates the sup-

I)ly of steam through the hollow sup-

port of the stand pipe. The apparatus
is readily adjustable to the flues.

JOURNAL BOX.

•Mr. J. R. Schrader, Buffalo, N. V.,

has patented an improved car journal

box. No. 809,635. The device consists

of a bearing block provided with oil

pockets in its curved or under side, and
openings leading through the block

from the pockets to the top of the

^ jQ^ J&. j^ ^

NEW LOCOMOTIVE BOILER.

at the front of the boiler cut ofif from

the products of combustion for the re-

ception of the exhaust steam.

BOILER FLUE BLOWER.

Mr. T. E. Hutchins, Beatrice, Neb.,

has patented an improved boiler flue

blower. No. 863,538. It consists of a

series of steam nozzles, a revoluble

header carrying the nozzles, a stand

pipe upon which the header is mounted

JOURNAL BEARING.

block, and grooves in the top of the

block which communicate with the

openings and terminate at the block

ends over the axle. The rotation of

the car axle fills the oil pockets and
forces oil through the openings to the

top, whence it flows through the chan-

nels and returns by gravity to lubricate

the axle.

Air Navigation.

Certain people have been nervous

lest in the near future electricity would
do away with the steam locomotive.

Now a new danger has arisen. Some
French inventors have made a large

balloon that can be steered. Years ago

a favorite song in London music halls

depicted the glory of being up in a bal-

loon sailing round the moon. The sky

sailor seems coming at last. But woe
to the makers of steel rails when air

navigation comes.

STEAM FLUE BLOWER.

and means for turning the stand pipe.

A steam supply pipe is connected with

the dome at one end and with admis-

sion pipes to the header at the other

Provision for High Speed.

Concerning extraordinarily high vehicle

speed, the Railway Engineer of London

says : "The Brooklands track should act

as a useful safety valve for the high-speed

mania. It is some three to three and a

quarter miles round, and wide enough for

five cars to race abreast ; the curves are

banked up to I in 2j/<, and considerable

skill and practice will be required to take

the right height to suit the speed; but

the track is in close proximity to a large

cemetery and crematorium.
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Traveling Engineers' Association.

{ Ciiiiliiiiit'd from fagc 456.)

Mr. Roesch did not want to be on rec-

ord as holding that holes in smoke boxes

did not affect the steaming of engines. He
sustained all the recommendations of the

report.

Mr. James S. Downing, Southern, fav-

ored road foremen of engines making

thorough investigations when an engme

was reported as not steaming. He would

look for leaky flues and have flues thor-

oughly cleaned, valves squared, cylinder

packing tight, the exhaust going out of

the stack centrally, with the nozzles se-

cure, and neither too large or too small.

Wanted the road foreman or engineer

given preference to any master mechanic

or roundhouse foreman in looking for the

cause of badly steaming engines. He was

strongly in favor of every official attend-

ing to his own business.

Mr. Wallace was pleased with the idea'

of every man attending to his own busi-

ness and leave other men alone. He fav-

ored keeping the front ends tight and all

other parts in perfect order as the best

means to prevent engine failures. Leaks

in the smoke box connection can gen-

erally be detected by the discoloration of

the paint. Thought the style of grate

could be safely left to the builders of the

locomotives. It is impossible to provide

a set rule for grate, ash pan openings,

stacks or any other part that would suit

all conditions.

Mr. Conger spoke of the varying con-

ditions of locomotive service and of the

important duties the traveling engineers

have to perform. With this class of men

lies the duty to adjust locomotives to suit

the varying conditions encountered.

Mr. Downing followed and spoke on

similar lines to Messrs. Wallace and Con-

ger.

The discussion was then closed with a

vote of thanks to the committee.

W.ASTE OP ENERGY' IN R,\ILROAD OPERATION.

This was an individual paper read by

Mr. D. C. Buell, and read;

To the Officers and Members of the

Traveling Engineers' Association

;

Gentlemen : Energy is defined as the

power by which anything acts effectively

to move or change other things to accom-

plish any results, and energy is the prime

factor in results accomplished on rail-

roads, not only in the Motive Power De-

partment, but in all branches. The energy

stored in the coal must be used to make

steam, the energy in the steam must be

used to move the engines and pull the

trains, and the energy stored in the men
and officials must be used to properly

regulate the whole. The law of the con-

servation of energy says that energy can

neither be created nor destroyed ; it may
be changed from one form to another,

however, and our problem is to convert

the stored-up energy under our control

into useful work with as little waste as

possible.

The word "waste," according to Web-
ster, means to spend thoughtlessly, un-

necessarily or without return, to cause to

be lost through neglect or improvidence,

to make prodigal or extravagant use of,

to spend to no purpose.

The subject of this paper, "The Waste

of Energy in Railroad Operation," shows

that this association is keenly awake to

the fact that large amounts of energy are

being wasted day by day and that its

members desire to know the channels

through which this waste occurs and what

practical remedies, if any, may be used

to wholly or partially stop the leakage.

The energy wasted on railroads may
for our purpose be divided into three

classes:

First—Energy wasted by present well-

established systems which, while known
to be wasteful, nevertheless appear to be

in some cases the only practical, or, in

others, the most economical means to ac-

complish the desired results.

Second—Energy now wasted by improper

systemj of management or improper or

uneconomical machmes or devices of vari-

ous kinds no'vv in use, these being uiider

the control of oflScials higher than the

road foreman of engines.

Third—Energy now wasted either by

improper systems of management or by

improper methods of hindling or working

machines, or the improper condition of

the machines themselves, over all of which

jurisdiction of the Road Foreman of En-

gines extends.

The first and second of the above

wastes may be touched upon but briefly.

Of the actual energy known to exist in

a pound of coal but a small per cent, is

realized, the waste taking place in the

slacking of the coal, the loss of heat due

to improper combustion, the loss of heat

in making steam, the additional loss from

the steam itself, and the greatest Joss in

converting the energy in the steam into

effective work in the locomotive.

Science has proven that the mechanical

equivalent of one heat unit ( B. T. U.) is

778 foot pounds of work, so that to pro-

duce one horsepower for an hour would

require power equivalent to 2,545 he^t

units. One pound of coal when property

burned will give off about 14,100 heat

units, or enough to produce five :.nd one-

half horsepower for one hour. In loco-

motive service it takes at the lowest esti-

mate twenty-five pounds of water (steam)

per indicated horsepower per hour. Ne-

glecting the loss due to friction of the

engine, this would mean that to produce

five and one-half horsepower per hour in

a locomotive would require I37'.2 pounds

of water, and as one pound of coal evap-

orates only about five pounds of water in

a locomotive boiler, 275/2 pounds of coal

would be required, that is, only 3.6 per

cent, of the actual energy in the coal is

realized in this case, the other 96.4 per

cent, being energy wasted, due to our

method of converting the heat into work.

Practically all the improvements made
in the past few years tending to better

the economy of the locomotive have been

along lines that at the most would save

only a fractional per cent, of this great

loss, but these fractional savings have

amounted to hundreds of thousands of

dollars in some cases. In view of this

greater possibility of saving, efforts have

been made for years to obtain power

direct from coal without this wasteful

method of making steam and converting

the energy in the steam into power by

means of the engine. So far no results

have been accomplished, although in this

age of scientific wonders it is safe to pre-

dict that some future Edison may revolu-

tionize our present methods by obtaining

electricity direct from coal by some chem-

ical process which will allow practically

all the energy in the coal to be converted

MUD work with a very small percentage

of loss.

With our present methods, however,

the most economical results have been

accomplished by having a large central

power plant where boilers readi the high-

est efficiency in transforming the heat in

the coal into steam and where highly ef-

ficient triple or quadruple eypansion en-

gines driving generators convert the

power in the steam into electrical energy

which can be transported long distances

with small loss and used in motors for

practical power purposes. Railroad man-

agers, realizing the economy of this

method, are now experimenting on and

perfecting systems of this kind to sup-

plant the individual power plants which

each of our locomotives now represent

and which in comparison to this new .sys-

tem they feel are wasteful.

Other experiments are being made with

explosive engines, principally gasoline en-

gines, where power is required in small

units, in thinly settled territories. This

method often shows a large saving on

account of the economy of gas engines

over steam. It is doubtful, however, if

the gas engine will be used extensively

in railroad work except for special ser-

vice on account of the many seemingly

impractical features connected with its

use.

.•\side from the method of generating

power its use must be considered. The
grade line of the road may be such that

a very large amount of power is wasted.

Possibly a small expenditure on grade

reduction would more than pay for itself

in power saved. The method of hand-

ling tonnage is al.so to be considered, as

when the rating is too light energy is

wasted by not using the machinery to

its economical capacity, and, vice versa,

if an engine is overloaded energy is wast-

ed in slipping, stalling, in doubling hills

and due to the much slower rate of speed
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at vvhicli train is moved, which is a con-

trolHiig factor in considering the amount

of energy wasted. The type of steam en-

gine used is a factor also, some roads

using very large and powerful engines,

others using small power, some with com-

pound locomotives, Walschacrts valve

gear, superheaters and other devices, all

endeavoring to give greater economy and

better service.

Each type of engine, valve gear or spe-

cial device, if it has merit, shows its

greatest economy under certain special

conditions, and in order to save rather

than waste, careful consider.itioii should

be given to the selection of not only the

locomotive, but the special devices on it.

to insure having a machine that will be

economical under the conditions under

which it will have to work. The track

conditions in a great many cases are such

that the friction or train resistance of

the cars passing over it is greatly in-

creased over what it would be were the

track properly maintained. All increased

resistance of this kind, of course, means

a corresponding waste of power.

The foregoing cases are what might

be called fundamental wastes on a road,

that is, they are determined by the physi-

cal condition of the road, the class of

power and equipment and the fixed policy

of the management. There are numerous
other wastes, however, that the road

foreman of engines is directly interested

in and which he can reduce to a minimum.
There is n possibility of a large loss of

energy due to improper lubrication of

locomotives and cars. The subject has

been so thoroughly worked up by the

different oil companies that there is no

question but what the amount of oil gen-

erally allow'ed for an engine or car is suf-

ficient if properly used or applied. A
waste of energy will occur, however, if

the matter is not properly attended to.

Dry valves on a locomotive will make a

difference of 25 to 50 tons in the train

load than can be hauled over the grades,

and there is reason to believe that the

waste would be greater in proportion on

a comparatively level road. Hot pins,

eccentrics, driving boxes, etc.. cause

waste through increased friction of the

parts, although the loss of time caused

is a much greater and more costly item

than the loss through increased friction

;

the same is true of hot boxes on trains

due to improper lubrication.

The problem of fuel consumption or

better combustion of fuel is another seri-

ous 'matter. On most roads there is no

one man who is held accountable for the

amount of fuel used. It would seem that

there is room on a railroad to-day for a

man whose title might be Fuel Superin-

tendent, who would have charge of and
direct the work now done by the Fuel

Agent, including inspection of coal and

the assignment of certain grades of coal

to various coaling stations. He would

be so closely in touch with the mechan-

ical department that he would be able to

advise what class of coal was to be fur-

nished each division point, so that en-

gines might be drafted for the class of

fuel to be burned, and he would have on

his staff a corps of traveling firemen to

sec tliat the men were properly instructed

CDUcerning the principles of combustion

;ind were firing their engines according

to correct principles, and that the engines

were drafted so that they would burn the

fuel in an economical manner when prop-

erly fired. Such a man should be able to

effect a wonderfully large saving when it

is considered that to-day the Fuel Agent

in some cases is trying to make a record

by buying cheap fuel and will not admit

there is such a thing as poor coal. The
Mechanical Department, to avoid steam

failures, is drafting engines to handle

tb.e poorest fuel, and the men on account

of poor coal, improperly drafted engines

or lack nf interest arc burning frnni 10

Coal wasted on account of firing not

being properly done.

HEAT WASTED ON ACCOUNT OF:

Ash pans not properly made for ad-

mission of air to give proper combustion

or not kept cleaned out.

Engines not drafted right to give

proper combustion.

Boilers or flues being dirty.

Steam leaks in fire box or front end

that interfere with the proper combustion

of the fuel as well as- wasting heat by the

leakage.

Forcing the fire too hard, drawing the

gases out of the stack at too high a tem-

perature.

Engines not properly lagged.

Heat wasted which might be saved by

hollow fire brick arches, combustion

tubes, feed water heaters or special de-

vices of this nature that have been proven

economical.

STEAM WASTED DUE TO :

N'alves or cylinder packing blowing.

Illi. .MOIHIKN IIICilWAN nl lOMMEKli:.

to 20 per cent, more tuel than necessary.

Of other channels through which en-

ergy is wasted may be mentioned the fol-

lowing :

COAL WASTED.

Coal not properly inspected at the

mines, allowing slack and dirt in con-

siderable amounts to take up space in

cars, tanks and fire boxes that the coal

should occupy, to say nothing of the loss

caused by dirty fires, clinkers, etc.

Coal spilled at coal chutes and not

picked up.

Coal stolen all along the line.

Coal wasted on account of improper

or wasteful methods of firing up engines

at the roundhouse.

Coal spilled from engine tanks being

filled too full.

Coal spilled from engine deck on ac-

count of its not being kept clean.

Coal wasted through grates on account

of the fireman shaking grates im-

properly.

Cylinders n;t smcoth. That is, where

the inside of the cylinder wall has not be-

come glazed so as to reflect the heat and

keep it in the cylinder, instead of absorb-

ing it and radiating it out as a cylinder

which is pitted or unglazed will do.

Leaks across steam passages.

Leaks in steam valves.

Pipes or fittings leaking, either on the

engine or in the cab.

Improper location or piping or working

of the injectors.

Air leaks on the engine or cars.

Steam heat leaks.

Hot water leaks at any point from

boiler or fittings.

Steam wasted through the pops on

account of the engine not being fired

properly.

POWER WASTED ON ACCOUNT OF:

Valves set improperly.

Lack of lubrication.

Improper feeding and firing of the

boiler.
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Improper running and handling of the

engine.

Drafting the engine so as to give ex-

cessive back pressure.

Improper handling of the air.

Brakes set up too close.

The waste of time on a railroad is al-

most always accompanied by a waste of

energy because cars, engines and men are

lying around when they might be doing

useful work.

TIME WASTED AT ROUNDHOUSE DUE TO:

Engineers not making proper work re-

ports. Some one has said that the word

"examine," as used by engineers on work
book reports, has cost the railroad com-

panies hundreds of thousands of dollars.

Get your men to make correct work re-

ports.

Inefficient or insufficient force not get-

ting work done promptly, thus delaying a

$15,000 machine for want of a machinist

or helper.

Sand-house, coal-chute, water tank and

cinder pits not properly arranged. If you

study your terminal you may be able to

suggest some improvement in the layout

that can be made at reasonable cost and

would save more than enough in the cost

of handling engines to pay the expense.

Lack of proper supplies at storehouse,

requiring engineers to hunt up foremen

and then spend more time robbing other

engines to get what they want.

Lack of tools on engines, so that en-

gineers cannot do necessary work
promptly. A good locker room where

tools, oil cans and overalls can be locked

up will save most of this trouble.

Employing a boy who cannot be de-

pended upon to do calling, when a few

dollars more a week would pay for a man
who would have some judgment and dis-

cretion and would save five times that

amount in terminal overtime.

Not having a proper record of where

men live and can be called.

Not having extra men enough to keep

power moving as fast as readv and want-

ed.

Not having men called in time so they

can get ready to go out on their call.

TIME WASTED ON ROAD DUE TO:

Not having proper tools on engines in

case anything happens.

Trying to spot an engine at water tank

with a long train instead of stopping

short and cutting the engine ofT.

Not having fire in condition to go after

meeting a train or getting orders.

Not oiling around promptly.

Engineer and conductor not working

together to make meeting points or figure

on station work.

Careless handling of train and pulling

out draw-bars and bad ordering cars.

Not watching for signals from train

crew.

Not having a supply of sand at con-

venient points between terminals for bad

weather or emergencies.

Engines not properly washed out, caus-

ing foaming and consequent loss of ton-

nage or time.

Allowing coal to get in tanks, stopping

up injector supply pipes.

Not cleaning strainers in injector sup-

ply pipes at frequent intervals.

Water accumulating in main reservoir,

thus requiring a longer time than neces-

sary to release brakes.

Not keeping sanding devices in good

working order, with result that engine

slips badly in starting train or on hard

pulls.

Engineer and fireman not working to-

gether so they will have steam and water

where needed.

Fireman not awaking to the fact that

ash pan needs cleaning until engineer and

train crew are ready to go.

nothing wrong with his engine when he

knows he could not make ten miles an

hour with the train. Do not let your

men get false ideas about not admitting

there is anything wrong so the train can

be reduced if necessary.

There is a great deal of energy wasted

in the yard and on the road directly

chargeable to the Transportation Depart-

ment, part of the cost of which in many
cases falls on the Mechanical Depart-

ment. For example, time wasted in not

having trains made up, crews ready or

the yard open so the engine can get to

the train and get out on call.

Indifference in matter of switching

coal to chutes, cars of company material

to the rip track or roundhouse, switch-

ing bad orders to the rip track and pull-

ing and setting rip tracks properly, pull-

ing cinder track, etc. ."Mong this line

may be mentioned the seeming delight

AN OLD-TIME SHARP "SINGLE.'

Engineer laying down when something

goes wrong with his engine when with a

little thought and some energy he could

have fixed things and brought his tram

in.

Crew stopping to cat just where it suits

them without notifying the dispatcher or

regarding the possible disarrangement

of his plans.

Engineer or conductor not advising dis-

patcher if anything is going wrong so

they cannot make the time expected of

them. This hurts the other fellow at

meeting points and maybe ties up the

road.

Engineer not willing to admit there is

anything wrong with his engine, result-

ing in long arguments between engineer,

conductor and dispatcher with consequent

waste of time. This is due in many cases

to the fact that the engineer is "burned

up" so badly if he admits an engine fail-

ure that he will deliberately say there is

soine switchmen take in blocking the

roundhouse leads, so engines cannot get

in or out.

There is also time wasted getting the

l)ills and orders, all of which is reflected

in cost of coal charged against engines

and wages of enginemen, etc.

On the road there may be waste due to

poor distribution of time on schedules,

poor dispatching, slow orders out which

should have been cancelled, orders put

out at points where it is hard to stop and

start when some place where train would

have to stop for water or a meeting

point could have been used just as

well.

Another waste is due to trains being

made up improperly, loads behind instead

of ahead, empty car doors open, short

loads in what is supposed to be a through

train, etc.

Slow orders put out by the Mainte-

nance Department also add to the fuel
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bill, because- iinfortiinalcly they arc usu-

ally necessarily placed on track just at the

foot of a grade or on a curve on some

hard pull.

Many water tanks arc located so that

it is up-hill both ways away from them.

Of course, the streams arc usually found

at the bottom of hills, but it is cheaper

to pump water to a tank at the top of

the hill than to pull the train from a

standstill to the same point; stations are

located so the train has to be stopped on

a curve, and sidetracks so that with a

full train the brakeman has to jump off

and sprint for the switch, because "if

they stopped they would have to double

in."

W'liile many of the above conditions

unfortunately exist on many lines, the

Road Foreman has troubles enough of

his own without the addition of anything

outside his department, but it is always

well to keep one's eyes open to such

things in case a controversy should arise

requiring explanation.

There still remains the large amount of

human energy which is wasted that,

though last, is not least. Some one has

said that "the eye of the master is worth

the hands of all the servants." What a

waste it is to have the Master Mechanic

walk back and forth from office to office

four or five times a day when a telephone

would save him that time, and think of

the two or three months' old correspond-

ence the Road Foreman must answer,

many times in long-hand, when he migKT

be out on the road with some new man
or new engine, saving energy instead of

wasting it. Work should be so arranged

that it would not be necessary to keep a

high-priced man doing cheap jobs. Fol-

lowing this same thought, some roads

are noted for their prompt and courteous

service and the fine discipline and loyalty

of their men. Is it not due to good man-

agement, fair treatment and an example

of loyalty, courtesy and fairness among
their officials? The old saying, "Like

master, like man," is true on railroads as

elsewhere, and the wasti- of energy

among a set of men who arc not discip-

lined, are not loyal to the company or

courteous to its patrons, is perhaps the

greatest loss of all.

In view of the many ways in which

energy may be wasted it may seem sur-

prising that there really is any left. Most

of the conditions that have been men-

tioned are self-explanatory and are not

brought out in a spirit of criticism, but

merely to call attention to the fact that

while one or two of them alone would

make a small item, nevertheless a man
must be alert and watchful to keep them

down to a minimum for waste is a pro-

lific creature and unless watched and

controlled increases and multiplies to

to such proportions as to ruin good

men's careers and w-reck good roads.

D. C. BUELL.

IJISCU.SSION.

Mn. Martin Whei-an (liig Four):

The waste of fuel was mentioned. Next

to the item of wages fuel follows, the

second largest expense that we have to

contend with.

Now after the Road Foreman of En-

gines has followed these engines and

found out that they arc working as well

as could be expected, when the monthly

bulletin comes out there is sometimes a

bad showing there on the bulletin. I got

up against that some years ago. The

Superintendent of Motive Power wrote

a very bitter letter and wanted an expla-

nation. The fact was that I was unable

to explain it. I started in at the Chief

Clerk's office to look over the records. I

had charge of two divisions. I found

out that a coal dock on one division

there were 265 tons over, which showed

that the engines had been charged up

with less coal than they got. The car

record showed that they had received 265

tons that was not shown in the coal dock

report. At another coal dock on the

other division they were 520 tons short.

After spending two days and a good part

of two nights going over the records, I

found that in order to square the report

to send in to the Superintendent of Mo-

tive Power's office, they had shifted the

265 tons over on the one division to the

coal dock where they were 520 tons short,

in order to try to square up the short-

age. The engines had run on one divi-

sion ; never got over on the other. When
you get up against something of that

kind, you are up against a stiff proposi-

tion, and you can ride engines from the

first of the month till the last of the

month and you won't be able to explain,

unless you go clear to the bottom, and

you can't be riding engines while you

are going through the reports. In addi-

tion to that, I found twenty-eight mis-

takes in the figures that changed, ma-

terially changed, the records of different

engines. That is something that a Road

Foreman of Engines has to contend

against, and he cannot figure it out by

riding engines.

[Rvfort of frocccdiiigs to be continued.)

Effort Very Successful.

A Scots railroad man who was of

slightly convivial habits went home
late one night and wishing to make as

little disturbance as possible searched

about in the dark for something to eat.

He found what tasted like cold cabbage

and made a hasty meal. In the morn-

ing his wife asked, "What did you eat,

Jim, when you came in so late last

night?" "I found a dish of cold cab-

bage in the kitchen and ate some of

it." "Cabbage, you donkey, why that

was a dish of collars I put in water to

soak." "That is too bad. I thought

you had steeped very tough cabbage."

Oak Leaves and Other Leaves.

A pocket book of useful information,

got up in most convenient style, can

be had by mailing a postcard request

for one. The little book measures 4J4

by 2^^ ins. and has a celluloid cover

on which are oak leaves in autumn

tints. The smooth cover permits the

book to slip easily into the pocket, but

the facts it contains will not so easily slip

away. It has a calendar for this year

and the two following. It gives the

antidotes for poisons and some useful

hints for rendering aid in case of acci-

dents, such as the procedure in case

of apparent drowning, and here it may
be stated that serious cases of electric

'hock should be treated in the same

way. There are bridge whist scores

and simple rules for playing whist. In-

terest tables and legal holidays, popu-

lation statistics and measures of length,

square and cubic, and ordinary metric

equivalents. Furthermore there are

useful numbers and rules for finding

the circumference and area of circles, the

volume and surface of spheres, weight of

water, capacity of pipes and many
other facts "too numerous to mention."

There is a page for your name and ad-

dress, which if not immediately useful

to yourself, may be to others in case of

accident. There is a list of your per-

sonal dimensions, if one may call them

so, which when you write them down

once, are there for keeps unless you

keep on growing very fast. They are

useful to know without having to meas-

ure yourself up in a hurry. They are

the size of your hat, your gloves, your

socks, your collars, cuffs and shoes.

The other personal dimensions are use-

ful whether you grow or not and are,

maker and number of your bicycle or

automobile, your watch number, your

watch works number, bank book num-

ber and your height and weight at the

date you may write down. We have

not space to mention all the facts and

figures given, but we may say they are

constantly wanted by the ordinary

"man in the street." There are a num-

ber of blank pages for notes and mem-
oranda, and if you write to H. B. Un-

derwood & Co. of Philadelphia, the

makers of portable tools for railway re-

pair shops, they will send you a copy

of this pocket book with the autumn

leaves on it and the other leaves with

information on them.

Hill Climbers.

Mr. A. Borsig. the distinguished Ger-

man engineer, has just issued an interest-

ing catalogue. No. 11 57. It illustrates

his specialty in Rack-locomotives, and

furnishes descriptive letter press and pho-

tographic views of the different kinds of

liill-climbing engines. Many of these are
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tngaged in the service of the Prussian

State railways, and a number of others

are shown at work in the Andes Moun-
tains in Chile. The locomotives are

mostly of the medium weight, with tank

encircling the engine. The Rack mechan-

ism is fully described. The engine works

are located at Tegel, Berlin, Prussia.

Oil Burning Mogul.

The Galveston, Houston & Hender-

son Railroad have some oil burning

engines on their line, of the 2-6-0 type.

These engines were built by the Bald-

win Locomotive Works and weigh each

1,^9.885 lbs. The cylinders of these en-

gines are ig x 26 ins. in diameter and

the driving wheels are 62 ins. and

carry a weight of 121,315 lbs., which

leaves 18,570 lbs. on the pony

truck in front. Taking 85 per cent, of

the boiler pressure as the mean effec-

tive pressure in the cylinders, these

There are 280 tubes, each 11 ft. 6 ins.

long. The grate area is 27 7 sq. ft.,

and this gives an approximate ratio

of grate to heating surface as i is to 65.

The steam pressure is 200 lbs. to the

sq. in., and the fuel is crude oil.

The tender is of the ordinary type

in appearance, and is carried on a

structural steel frame, and has ordinary

arch bar trucks. The water capacity

of the tank is 5,000 gallons, and fuel

oil to the amount of 2,100 gallons is

carried. The service required of these

engines is passenger and freight. Some
of the principal dimensions are as fol-

lows:

Boiler— Material, steel; thickness of sheets, %
and 11-16 in.; staying, radial.

Firebox—Material, steel; length, 96 3-16 ins.;

width, 4ii^ ins.; depth, front, 71 3-16 ins.;

depth, back, 59 13-16 ins.

Thickness of Sheets— Sides, 5-16 in.; back. 5-16

in.; crown, -J^ in.; tube, J.4 in.

Water S]>ace—Front, 4 ins.; sides, .^J^ ins.;

back, 3?-2 irs.

.After business had been transacted

the committees received an invitation

from Mr. G. .-X. Morrison, representa-

tive of the GarloL-k Packing Co., of

Palmyra. N. Y.. which was accepted

and all found Mr. .Morrison a pleasing

and delightful entertainer.

The following are the names of the

E.xecutive Committee; Mr. C. H.

Voges, chairman, Bellefontaine, Ohio;

Mr. L. H. Bryan, secretary. Two Har-
bors, Minn. ; Mr. E. C. Hanse, Savannah,

Ga.; Mr. Wm. Hall, Escanaba, Mich.;

Mr. E. R. Berry, Galesburg, III.

Curious Train Protection Signal.

Tlie Prussian railway authorities

h.ive lieen making e.xperiments on the

line between Berlin and Stettin to find

a method for insuring the efficiency of

s''s;nals. and thus preventing accidents.

In the effort to obtain a prcliininary

W. M. Paul, .Vlastcr Mccha
MOCUI. I-;XL.1N'L ON IHh. (i.VLX'K.STO.N. HOU.STO.N & I.I ll.NUEK.SON K.AILROAD.

ie. Baldwin Locomotive Works, Builders.

engines have a calculated tractive effort

of about 25.700 lbs., and with the

weight on the drivers as stated the

factor of adhesion becomes 4.7.

The valves of this engine are the

ordinary D-slide, balanced, and they

are driven by the shifting link motion.

All the wheels are flanged, the pony
and the leading drivers being equalized

together, and the main and rear drivers

together. .Ml the rods are of I-section.

The wheel base of the engine is 21 ft.

10 ins., and the rigid base is 14 ft.

When the wheel base of the tender is

added the total becomes 50 ft., and
both together weigh about 240,000 lbs.

The boiler of this engine is of the

wagon top type, the taper sheet being

the second course. The diameter of

the boiler at smoke box end is 6ol4

ins., and the liberal taper of the

gusset sheet gives considerable water

and steam space over the fire bo.x. The
total heating surface in the boiler is

1,815 sq. ft., made up of 1,672 sq. ft.

in the tubes and 143 in the fire box.

Tubes— Material, iron; wire gauge. No. 12; diam-

eter, 2 ins.

Driving Wheels—Journals, main, 8x9 ins.

Engine Truck Wheels— Front, diameter, 33 ins.;

journals, 5x10 ins.

Fender—Wheels, diameter, 36 ins.; journals,

5x9 ins.

General Foremen's Association.

The Executive Committee of the In-

ternational General Foremen's Associa-

tion held a special meeting on August

25th and 26th at the Palace Hotel in

Cincinnati. Ohio, by order of Chair-

man yir. C. H. Voges. The purpose

of this meeting was to discuss im-

portant business for the association

which could not have been successfully

accomplished by correspondence. It

was decided that the next convention

of this association will be held at Chi-

cago. 111., some time in May, T908, defi-

nite dates will be given later. The in-

tention is to make the next convention

of the I. G. F. Association the most
successful one ever held.

signal to give warning ot a stop sig-

nal many devices were tested. These
included flashlights by the side of the

track when Hearing a signal and other

visible signs. Electric wave transmis-

sion to the locomotive also was tried.

The method finally selected consisted

of fastening two or three horns with a

rubber bulb, sir.iilar to those used on
automobiles, to the telegraph poles at

intervals of about 100 yards. These
are electrically operated, and have been

found trustworthy in warning engi-

neers. The railway authorities have

already decided to introduce these pre-

liminary signals on a number of roads.

In an editorial article published in the

Rait Road Advocate in 185^ strong argu-

ments were used against the growing^

practice of running trains at night. The
writer considered that the use of trains

running from twenty to thirty miles an

hour in day time accelerated journeys

so much that everybody could afiford to

rest during the hours of darkness.
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Items of Personal Interest

Mr. K. li. Fulincr has bk-cii appointed

master mechanic of the Illinois Central,

with office at Denver, Col.

Mr. Wm. H. Sloat has been appointed

foreman of the general shops of the

Wheeling & Lake Erie at Lima, Ohio.

Mr. Geo. J. Duffy has resigned as master

mechanic of the Canada division of the

Michigan Central at St. Thomas, Ont.

Mr. E. H. Harkins has been appointed

master mechanic on the Denver & Rio

Grande, with headquarters at Salida, Col.

Mr. John Harding has been appointed

traveling engineer bctwen Ilarve and Cut-

Bank, Mont., im tlic Great Northern

Railroad.

Mr. J. C. Wilkinson has resigned as

general foreman of the Shawnee, Okla.,

machine shop of the Chicago, Rock Island

& Pacific.

Mr. Wm. West has been appointed

traveling engineer between Williston and

Minot, N.D., on the Great Northern

Railroad.

Mr. R. L. Doolittle has been appointed

assistant master mechanic on the Central

of Georgia Railroad, with office at

Macon, Ga.

Mr. J. M. Fulton has been appointed

master mechanic on the Mexican Central

Railway at .Aguas, Mex., vice Mr. W. E.

Morton, resigned.

Mr. F. W. Peterson has been appointed

master mechanic on the Chicago &
North-Western with headquarters at

Green Bay, Wis.

Mr. C. James has been appointed master

mechanic on the Erie Railroad with office

at Port Jervis, N. Y., vice Mr. G. A.

Moriarity, resigned.

Mr. George G. Milne has been elected

secretary of the Gould Coupler Company
of New York, at a special meeting of the

Board of Directors.

Mr. A. Stukey has been appointed as-

sistant general foreman of the general

shops on the Wheeling & Lake Erie, with

office at Lima, Ohio.

Mr. Chas. Schumacker has been ap-

pointed traveling engineer between Glas-

gow, Mont., and Williston, N. D., on the

Great Northern Railroad.

Mr. J. J. Curtis has been appointed gen-

eral foreman of locomotives and cars on

the Chicago Southern Railway with head-

quarters at Fathorm, 111.

Mr. J. A. Lew-is has been appointed

master mechanic of the Monterey division

of the Mexican Central Railway, vice Mr.

R. D. Gibbons, transferred.

-Mr. S. II. Lewis, formerly foreman of

machinists of the Seaboard Air Line at

Norfolk, Va., has been appointed master

mechanic of the Virginian.

Mr. W. A. Bedell has been appointed

master mechanic on the Missouri Pacific

Railway with office at Van Buren, Ark.,

vice Mr. B. Donahue, resigned.

Mr. A. S. Grant has been appointed

master mechanic of the Texas Central,

with headquarters at Walnut Springs,

Tex., vice Mr. N. L. Smithman, resigned.

Mr. L. Crassweller, formerly assistant

purchasing agent on the Northern Pacific,

has been appointed purchasing agent on

that road, with headquarters at Tacoma,

Wash.

Mr. R. A. Johnson has been appointed

master mechanic of the Chihuahua divi-

sion of the Mexican Central Railway at

Aguas, Mex., vice Mr. J. M. Fulton, trans-

ferred.

Mr. J. T. Johns has been appointed

master mechanic of the Valley division of

the Missouri Pacific with office at Mc-
Gehee, Ark., vice Mr. W. L. Calvert, trans-

ferred.

Mr. F. P. Huntley has been elected vice

president and general manager of the

Gould Coupler Company of New York
at a special meeting of the Board of

Directors.

Mr. A. H. Gairns has been appointed

master mechanic of the Denver & Rio

Grande Railroad with headquarters at Salt

Lake City, Utah, vice Mr. E. G. Raskins,

transferred.

Mr. Thomas Yeager has been appointed

master mechanic of the Illinois Southern

Railway, with headquarters at Sparta, 111.,

vice Mr. M. W. Fitzgerald, assigned to

other duties.

Mr. A. H. Eager, formerly general fore-

man on the Canadian Pacific Railway at

Calgary, Alta., has been appointed district

master mechanic on the same road, with

ofiice at Kenora, Ont.

Mr. E. S. Fitzsimmons, formerly gen-

eral foreman boilermaker of the Erie, has

been appointed master mechanic on that

road with headquarters at Galion, O., vice

Mr. C. James, transferred.

Mr. M. S. Monroe, formerly general

foreman of locomotive repairs, has

been appointed master mechanic on the

Chicago, Lake Shore & l^astern. with

headquarters at Joliet, 111.

Mr. S. A. Walker, formerly assistant

superintendent, has been appointed super-

intendent of the Great Northern Rail-

road, with headquarters at Glasgow,

Mont., vice Mr. McXaught, resigned.

.Mr. C. j. l^jngbotham iias been ap-

pointed general agent for the freight de-

partment of the Chicago Great Western

Railway, with headquarters in Duluth,

Minn., vice Mr. C. D. Thompson, resigned.

Mr. B. If. Gray, formerly master me-

chanic of the New Orleans Terminal, has

been appointed superintendent of motive

power of the Mobile, Jackson & Kansas

City Railway, with office at Mobile, Ala.

Mr. H. C. Ettingcr has been appointed

master mechanic of the Decatur and

Springfield divisions of the Wabash Rail-

road Company, with headquarters at

Springfield, vice Mr. E. F. Needham, pro-

moted.

Mr. J. 11. Sayle has been appointed gen-

eral agent for Wisconsin and the North-

ern Peninsula of Michigan of the Chicago

Great Western Railway, with headquarters

at Milwaukee, Wis., vice Mr. W. H. Lord,

resigned.

Mr. C. E. Croom, formerly general

foreman on the Atlantic Coast Line Rail-

way, has been appointed master mechanic

for the South Georgia Railway and West

Coast Railway, with headquarters at Quit-

man, Ga.

Mr. W. L. Calvert, formerly master me-

chanic of the Valley division of the Mis-

souri Pacific, has been appointed master

mechanic of the White River and Mem-
phis divisions on that road, with office at

Carter, .\rk.

Mr. R. D. Gibbons, master mechanic of

the Monterey division of the Mexican

Central Railway, has been transferred,

holding the same position on the .\guas

Calientes division of the same road, vice

Mr. Fulton, resigned.

Mr. W. F. Ackerman, formerly superin-

tendent of shops of the Chicago, Burling-

ton & Quincy at Havelock, Neb., has been

appointed assistant superintendent of

motive power on the same road with head-

quarters at Lincoln, Neb.

Mr. J. F. Bowden, formerly general

foreman of the locomotive department of

the Baltimore & Ohio Railroad at Trini-

dad, has been appointed master mechanic

on the same road, with office at Parkers-

burg, \\". Va., vice Mr. J. P. Dorsey. re-

signed.

The following officers were elected at

the convention of the Master Car and

Locomotive Painters' .\ssociation re-

cently held at St. Paul. Minn.: Mr. B. E.

Miller, president, Delaware, Lackawanna

& Western. Kingsland, N. J.; Mr. Geo.

W. Warlick. first vice-president, Chicago,

Rock Island & Pacific Ry., Chicago, III.;

Mr. John D. Wright, second vice-presi-

dent. Baltimore & Ohio Ry., Baltimore,
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Md. ; Mr. Albert P. Dane, secretary and

treasurer, Boston & Maine Ry., Boston,

Mass.

The following officers were elected at

the Traveling Engineers' Association at

the meeting recently held in Chicago

:

Mr. A. M. Bickel, of the Lake Shore &
Michigan Souiliern, president ; Mr. J. A.

Tally, of the Delaware, Lackawanna &
Western, first vice president; Mr, C. F.

Richardson, of the St. Louis & San Fran-

cisco, second vice president; Mr. F. C.

Thayer, of the Southern Railway, third

vice president; Mr. W. O. Thompson, of

the New York Central, secretary, and Mr.

C. B. Conger, treasurer.

Mr. E. F. Needham has been appointed

superintendent of the locomotive and car

department of the Wabash Railroad Com-
pany, with headquarters at Springfield,

111., vice Mr. J. B. Barnes, retired. Mr.

Needham commenced work with the

Wabash Railroad as apprentice at Ft.

Wayne shops in 1880; he was promoted

to foreman at Ft. Wayne in May, 1884,

then transfcrerd to Springfield, III, as

foreman in January, 1899. In December,

1901, he was transferred to Decatur, 111.,

as assistant master mechanic and again

was transferred as assistant master me-
chanic to Ashley, Ind. In October, 1902,

he was appointed master mechanic of the

Eastern divisions in Springfield, 111., and

in March, 1906, was appointed master me-
chanic of the Decatur and Springfield

divisions.

After sixty years' continuous service

on railroads our old friend Orlando
Stewart retired on October ist from the

position of superintendent of motive

power of the Bangor & Aroostock Rail-

road, to spend the remainder of his days

enjoying a life of leisure, where he will

have the satisfaction of watching others

toil in wrestling with the harrassments

that seem never to be absent from the

motive power departments. Mr. Stew-
art was an excellent mechanic and rose

by the force of skill to be master me-
chanic of railroad shops of a minor
road, now part of the Boston & Maine
system. He was an active and industri-

ous member of the Master Mechanics'

Association of which he was treasurer

for many years. His numerous friends

will wish that he live many years to en-

joj' the leisure he has so well earned.

Obituary.

It is with regret that we record the

death of Chas. E. Main, general foreman
of the Grand Trunk Western shops at

Battle Creek, Mich., which occurred on
September 4th. Mr .Maih was a thor-

ough mechanic, having served his appren-

ticeship in the Grand Trunk shops at

Fort Gratiot and working for a time in

the drawing office at that place. He was
unassuming and courteous and was held

in high esteem by both the company's

officers and those subordinate to him.

Opening of the Old Colony Railroad.*

l!v W. A. ll.\ZELB0OM.

Regular daily train service com-
menced November 10, 1845, on the Old
Colony Railroad, but it was on Satur-

day, November 8, that the directors

and stockholders of this corporation

with a large number of invited guests

made an excursion to Plymouth to cel-

ebrate the official opening of the road,

it being the first time that a train of

cars had run the whole distance. The
train left the station at South Boston
drawn by two locomotives bearing the

expressive names Miles Standish and
The Mayflower, a third engine owned
by the company bearing the honored
name of Governor Carver, was on this

day assigned to the humble but useful

work of hauling gravel to complete un-

finished places in the roadbed. The
train consisted of thirteen cars, which
were built by Bradley & Rice, of

Worcester, and were described in the

newspaper reports of the day as neat,

beautiful and remarkably comfortable

and easy. At the different stations

along the line, other guests joined the

company, and by the time they arrived

in Plymouth the party consisted of

about 800 in all. Notable among the

guests were John Quincy Adams, ex-

President of the United States; Hon.
Daniel Webster, the venerable Judge
Davis of Boston, John Davis of

Worcester, several of the clergy and
the officers of other railroad corpora-

tions.

At all the towns and settlements

along the road flags were hoisted and
the people were assembled to witness

the novel procession and salute it with

the roar of cannon, cheers, waving of

flags and handkerchiefs and other dem-
onstrations of satisfaction, the whole
line of the railroad presenting a gala

day appearance. At Abington a large

number of children were drawn up in

a line to greet the party, and at this

place a band of music joined it. On
arriving at Plymouth the whole company
marched under escort of the band to

Pilgrim Hall, which, in the language

of a scribe of those days, "was opened
and warmed with good fires for the oc-

casion." After the excursionists had
vacated the cars a large party of ladies,

gentlemen and children of Plymouth,
by invitation of the railroad officials,

were taken on board the train and
treated to short excursions.

At Pilgrim Hall, Jacob H. Loud,
Esq., of Plymouth, made a short ad-

dress of welcome, alluding to the en-

terprise of the company which had in

less than a year from tlie time of first

breaking ground on the line of the

road been able to complete it suffi-

ciently to allow the commencement of

regular service. He concluded his ad-

dress by inviting the gentlemen present

to partake of a light collation which
had been prepared at almost a mo-
ment's notice and which was intended,

without ostentation, as an expression

of hearty welcome to that ancient town.

The company then retired to the lower
hall, where tables were spread and
where they found cold meats and other

refreshments, prominent among which
was plenty of hot chowder made
from cod fish and clams, famous Pil-

grim dishes which proved most ac-

ceptable and popular with these modern
Pilgrims, judging from the energy with

which they were attacked, as stated by
the scribe already quoted.

Toasts were responded to and ad-

dresses made by the Hon. John Quincy
Adams, Hon. Daniel Webster, Josiah

Quincy, Jr., Esq., E. Haskett Derby,

Esq., P. P. F. Degrand, Esq., Judge
Davis, and others. Several of the

speakers alluded in impressive language

to the contrast between the festive oc-

casion of their arrival in Plymouth and

that of the Pilgrim fathers who 225 years

before had first set foot upon the bleak

and lonely sands of New England.

After spending the remainder of the

time at their disposal in strolling

through the quaint streets of this

ancient and most interesting town,

every part of which is redolent with

historic flavor, the visitors resumed
their seats in the waiting train for their

journey homewards.
On the trip to Boston, which was

started at about 3:10 P. M., the train

slopped at all the stations, where, as

on the trip down in the forenoon, there

were assembled crowds of enthusiastic

people, who repeated their demonstra-

tions with the added accompaniments
of lanterns, fireworks and bonfires. The
train reached South Boston at about 6

P. M. without experiencing the least

mishap to mar the pleasure of the first

trip over the new Old Colony Railroad,

which Mr. Nathan Hale, of the Boston

Advertiser, one of the speakers of the

day, fittingly termed "A Band of Union
Between the Rock of Plymouth and

the Cradle of Liberty."

*[This article, which is complete in itself,
.forms so interesting an account of the opening
ceremonies of the Old Colony Railroad in 1845,
that it is printed as received from Mr. W. A.
Hazelboora, of Boston, Mass. It is one of the
many interesting reminiscences of early railroad
days which have been sent to Angus Sinclair
for use in his book on the "Development of the
Locomotive Engine." —Ed.]

In the early days of the "liorseless car-

riage," its cousinship with the bicycle was

well identified by the steel tubing used

for the frame, the wheels with tangent

spokes and pneumatic tires and the chain

and sprocket drive. The evolution of the

airship from the automobile seems to be

established by the flying machine of Ser-

gius Vuite as a combination with the

aeroplane.
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All Steel Coach for the Erie.

The Eric Railroad have lately received

an nil steel passenger coach, and it has

attracted much attention at tlie ter-

minal, where it stood for a fc .v days.

The car is practically non-wrcckable
and will not burn. There is less than

300 lbs. iif wood or other inflammable

material used in its construction, and
all of that has been treated with a

preparation which, it is claimed, ren-

ders it immune to any ordinary degree

of heat.

The car looks like the standard pas-

iiiiuh above that of wooden cars, due

largely to e.vperimental construction,

but builders feci that this can be

greatly reduced wlien cars are built in

large numbers. The Erie coach will be

used in througli passenger service for

the present. It will hold sixty-one pas-

sengers.

Westinghouse Activities.

Most of ilic Westinghouse Com-
panies are now making considerable

additions to their works in order to in-

crease their manufacturing facilities so

imM.SlfTM!

.•\LL STEEL PASSENGER CAR FOR THE ERIE RAII.RO.VD.

senger coach in general use, and the

ordinary observer would not notice any

•difference. It is somewhat shorter in

length than the usual Erie coach, being

but 52 ft. in length, but its weight is

much in excess of the wooden car,

being nearly 100,000 lbs. A 7S-foot

modern Pullman with berths and other

interior fittings averages 120,000 lbs.,

ready for service.

The body and truck construction of

the Erie car is entirely of steel, as is

the floor, which is made of %-in. steel

plates covered by a non-combustible

composition. The Pullman type of

•wide vestibule has been used, the win-

dow sashes are of metal and open auto-

matically; there are continuous bag-

gage racks and the lighting is from

Pintsch gas mantle burners. The car

is equipped with the Westinghouse
high speed brake.

The doors in either end are of wood,

and the seats are covered with plush,

but the designers claim that, neither

will burn. The car is so strongly built

and so well riveted that it is said it

will stand almost any shock that rail-

road service will give it. Its weight

is the only bad point, from an operat-

ing view, but it is expected that the

designers will profit by experience and

produce a steel coach of equal strength

but of lighter weight.

The Erie Railroad have been one of

the pioneers in steel cars, having had
in service for two years or more, sev-

eral all steel baggage and postal cars.

which are giving excellent satisfaction.

The cost of steel coaches, at present, is

as to meet the constantly increasing

demands for their products.

The new eight-story steel structure

wliich is being erected by the Westing-

house Electric Company is being pushed

with the utmost vigor. This will give an

roads are making, at present, greater

demands for brake and draft gear
equipment than ever. The Air Brake
Company have now about 4,000 em-
ployes at work, a larger number than
they ever had. The existing shops have
already proved inadequate. The com-
pany have now in course of erection a

core shop 85x140 ft., a pattern shop and
store room 80x3.^0 ft., and they are

about to begin the erection of a new
carpenter shop 45x120 ft. The works
of this company have never been busier

than at present, the output has never
been larger and the outlook for future

business has never been brighter.

The Union Switch & Signal Com-
pany of Swissvale, Pa., have several hun-

dred men at work on the site recently

acquired by them for the erection of

additional shops, which the company re-

quire in order to meet the enormous
growth of their business. At the present

time every department at the factory is

working to its fullest capacity and with

the amount of orders already on hand,

the management is looking eagerly for-

ward to the completion of the new
works. The grading of the site for

this building has been completed, the

foundations are now fairly under way,

and it is expected that work on the

steel structural part will be commenced

within the near future. This company

has an unusual amount of routine

orders on hand apart from the special

INTERIOR OF ERIE STEEL COACH.

addition of 250,000 sq. ft. of floor space,

to be utilized for the construction of

details and supplies.

Judging by the improvements and
enlargements now under way at the

works of The Westinghouse Air Brake
Company at Wilmerding. Pa., the rail-

work for the contract from the Penn-

sylvania Railroad on the Xew York
and Long Island terminal equipment.

Never be idle; if j-our hands cannot

be usefully employed, attend to the cul-

tivation' of vour mind.

—

Golden Maxims.
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Well Worth Asking For.

Our illustration shows a very ingenious

little device wliicli can be most convenient-

ly carried in tlic pocket. It is made of

celluloid and can easily be kept clean,

even though used in the busiest shop in

the land. On the side of the disc shovifing

the trade mark of the Cleveland Twist

DECIM.'XL EQUIVALENTS.

Drill Company, of Cleveland, Ohio, it is

arranged so that the decimal equivalents

of the inch, from one sixty-fourth up, can

be found by an almost instantaneous ad-

justment of the little revolving disc. This

is a most useful and valuable feature and

is the quickest thing we have seen any-

where for the purpose. The other side,

the obverse, as medal experts would say,

is arranged so that the slide disc when set

opposite the size of any drill will at once

give the number of revolutions per minute

at which the drill can be revolved. There
are two sets of figures, one for high-speed

steel and one for carbon steel. The ad-

justment is as rapid as it can be, and the

answer is definite and sure. If you want
one of these "feed and speed" computers
write to the Twist Drill Co. and you will

get a good thing and a handy thing. In

fact, to use the words of the proverbial

traveling showman, the ease with which
you can get the decimal equivalent of an

inch by this computer "is alone worth
the price of admission," but this com-
puter is free for the asking and is well

worth having.

In the Woods.

every month, and al.so scan our advertis-

ing colunuis and they will see the titles

and prices of our books devoted to rail-

road matters. They are all by leading

authors and are revised up to the present

year.

Development of the Locomotive Engine,

by Angus Sinclair, is a history of the

growth of the locomotive from its most

elementary form, showing the gradual

steps made toward the developed en-

gine, with 1)iographical sketches of the

eminent engineers and inventors who
nursed it on its way to the perfected

form of to-day. Many particulars are

also given concerning railroad develop-

ment. Published by the Angus Sinclair

Publishing Co., 136 Liberty street. New
York. 680 pages, profusely illustrated,

and bound in half morocco. Safety de-

vices, especially the Air Brake and Safety

Valve, are treated in a clear and compre-

hensive manner. Beginning with the

earliest attempts at harnessing steam, the

narrative unfolds itself with the interest-

ing grace of a romance. The entrancing

story is epical in the greatness of events.

Price $5.00.

"Standard Train Rules." This is

the code of train rules prepared by

the American Railway Association for

the operating of all trains on single or

double track. Used by nearly all rail-

roads. Study of this book would pre-

vent many collisions. Price 50 cents.

"Mechanical Engineers' Pocketbook,"

Kent. This book contains i.ioo pages,

5x3^4 ins., of closely printed minion type,

containing mechanical engineering mat-

ter. It ought to be in the bookcase of

every engineer who takes an interest in

"An impulse from a vernal wood
May teach us more of man.

Of moral evil and of good
Than all the sages can."

When the poet Wordsworth wrote

these lines he had been in the woods a

long time, and had learned a great deal.

We are not all poets and it is not really

necessary for all of us to take to the

tall timber to learn something. Those
who are desirous of learning all about

the mechanical appliances used on rail-

ways should carefully peruse the pages

of Railway and Locomotive Engineering

WROUGHT IRON
MACHINERY STEEL
SOFT TOOL STEEL

FEED PER^REV.^^^^-l^
FOR DRILLS SMALLER THAN Va INC^H OO*' TO 007"

LARGER THAN '/a INCH OOS'TO 010* GET MAXIMUM

RE.SULT5 BY OBSERVING CONDITION OF DRILL.

A CHIPPED EDGE INDICATES TOO HEAVY A

FEED. THE WEAfiING OF CORNERS INDICATES

TOO HIGH A SPEED.

^ //%SfCT.O«^

DRILL FEED AND SPEED COMPUTOK.

engineering questions. We use it con-

stantly as a reference for questions sent

to us to be answered. Full of tables and

illustrations. Morocco leather, $5.00.

"Locomotive, Simple, Compound and

Electric," Regan. An excellent book for

people interested in any kind of locomo-

tive. It will be found particularly useful

to men handling or repairing compound

locomotives. It is the real locomotive up

to date. $2.50. I

Copy 69.( rREt

Here is a complete
and interesting story

of graphite and its de-
velopment as a lubri-

cant. You can not get

in any other book of

equal size so much in-

formation of REAL
value. The experience
of practical men and
the experiments of
scientific authorities

are both given in this

TENTH EDITION of

druphite as a Lubriuflt"

making it valuable to

men of practice and
students of theory.

Lubrication in al-

most every kind of ma-
chinery is treated of.

"Kinks" and "short-

cut" methods discov-

ered and used by
resourceful engineers
are included.

You should get this

book now. Write for

FREE copy 69-C.

JOSEPH DIXON

CRUCIBLE CO.

Jersey City, N. J,
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GOLD
Car

Heating
and

Lighting

Co.

Maaufacturert of

ELECTRIC,
STEAM AND
HOT WATER
APPARATUS
FOR RAILWAY CARS

EDISON
STORAGE
BATTERY
FOR RAILWAY CAR

LIGHTING

Largest Manufacturers in the ^ortd

of Car Heating Apparatus

Catalogues and Circulars

cheerfully furnished

Main Office, Whitehall Building

17 BATTERY PLACE

NEW YORK

"Simple Lessons in Drawing for

llic Sliop," by O. H. Reynolds. This

book was prepared for people trying

to acquire the art of mccliaiiical drawing

without a teacher. The book takes the

place of a teacher, and has helped many
ycung men to move from tlie shop to the

(IravviiiK office. 50 cents.

"Locomotive Running Repairs," by

I,. C. Hitchcock. The book contains

directions given to machinists by the

foreman of a r.iilroad rei)air shop. It

tells how to set valves, set up shoes

and wedges, fit guides, care for piston

packing, and, in fact, perform all kinds

of work that need a tlioughtful head

and skilful hands. 50 cents.

"Care and Management of Loco-

motive Boilers," Raps. This is a book

that ought to be in the hands of every

person who is in any way interested in

keeping boilers in safe working order.

Written by a foreman boilermaker.

.Also contains several chapters on oil-

burning locomotives. 50 cents.

"Machine Shop Aritlimetic," Colvin

Railroad. Previous to reporting for

(hity at the roundhouse Engineer James
I'urd, wlio hauls the Buffalo flier leav-

ing Harrisburg at 11:10 P. M., dreamed

that his train had run into a landslide

at a point bc'twecn Dauphin and Hali-

fax, fifteen miles from here. He told

his dream to several roundhouse at-

taches, but they laughed at him. En-
gineer Burd, to case his mind, deter-

mined to run slowly after passing Dau-
phin. At a point some distance north

of Dauphin, identical with the place he

had seen in his dream, the engine

plowed into a landslide. Going slowly

the engineer was able to bring his train

to a stop with little or no damage."

Camden & Amboy Monster.

The Development of the Locomotive

Engine by Mr. Angus Sinclair is meet-

ing with a most gratifying success. In

our September paper we made a short

extract from one of the chapters on

Curiosities of Locomotive Design in

1"IG. 8. CAMDEN & AMBOY MONSTER.

and Cheney. This is a book that no

person engaged in mechanical occu-

pations can afford to do without.

Enables any workman to figure out all

the shop and machine problems which

are so puzzling for want of a little

knowledge. We sell it for 50 cents.

"Firing Locomotives," Sinclair. Treats

in an easy way the principles of combus-

tion. While treating on the chemistry

of heat and combustion, it is easily under-

stood by every intelligent fireman. The
price is 50 cents.

Dream Averts a Train Wreck.

The columns of Railw.w ano Loco-

motive Engineering have repeatedly

contained accounts of dreams giving

engineers warning that prevented acci-

dents. .\nother case of that kind is re-

ported in press dispatches from Har-

risburg. Pa. The dispatch reads : "Con-

fidence in a dream probably averted a

big wreck on the Northern Central

which the author gives an array of what

we would now call freaks. Some of

these engines were freaks pure and

simple, while others were honest en-

deavors to realize more or less satis-

factory forms of construction which,

however, the test of time did not per-

mit to survive.

One of the engines referred to was

the "Camden & .-Kmboy Monster," Fig.

8. It so happened that a line engraving

of the Mason double-truck locomotive

appeared on page 400 of our September

paper, bearing the reference number
belonging to the "Monster." For the

benefit of our readers we here repro-

duce a half-tone illustration of the real

"Camden & Amboy Monster" as it ap-

peared in all its native grace of outline.

Speaking of this engine Mr. Sinclair

says:

"Locomotives driven through a sup-

plementary driving axle were very com-

mon in the United States, but they were
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used mostly in the process of evolution.

All the Baltimore & Ohio grasshopper

engines were driven in this way and

they worked quite satisfactorily. The

Camden & Amboy monster, shown in

Fig. 8, had heavy spur gears on the

axles of the middle pairs of wheels,

which engaged with an intermediate

gear performing part of the work done

by coupling rods."

O. They will be happy to furnish full

information about this or any other of

their large assortment of wood-working

machinery.

New Hollow Chisel Mortiser.

The machine which is shown in our

engraving is a new Automatic Hollow

Chisel Mortiser. It is a medium sized

machine, designed for use in car shops,

furniture, carriage, wagon, sash, door and

blind factories. The capacity of the

machine is 8 ins. wide by 8 ins. thick,

and it will mortise from '/i in. to I in.

square and to a depth of 7 ins.

The bits are fixed to a reciprocating

frame moving in planed sides on the top

of the column. The depth of the mortise

is regulated either by the adjustment of

the table or the adjustment of the stroke.

The chisel is driven by elliptic gears,

which give it a quick return at the com-

pletion of the mortise. The foot treadle

at the base of the machine governs the

chisel thrust. The stroke is made variable

by changing the position of the crank

pin on the crank arm.

The table is 40 x 8^ ins. It is coun-

terbalanced and has a vertical adjust-

Triple Ring and Slide Valve Grinder.

A very useful railro;'.d sliop tool is in

use in one of our leading railways with

headquarters not far from New York.

It is a triple valve ring and slide valve

grinder. This machine shown in our

illustration has been designed by the

general foreman of the shop and can be

run by belt, compressed air or electric-

ity.

Mr. G. W. Curran, who worked out

the details and has put the machine to

the practical test of actual service,

claims that triple valve bodies can be

applied and the rings ground in from 3

to 5 min-

utes. The
slide valve

of the triple

is ground on

its own seat,

special spin-

dles being

provided for

the "West-

ingho u s e"

and the
"New York"

triple slide

valves. In

Tha

HOLLOW CHISEL MORTISING MACHINE

ment of 6 ins., which is secured by the

movement of a lever provided with steps,

by which one or more mortises can be

made as in double mortising. It has also

endwise an adjustment for regulating the

length of the mortise. This is done by

a hand wheel, operating a rack and pin-

ion.

The manufacturers of this machine are

the J. A. Fay & Egan Co., of Cincinnati,

TRIPLE N'ALVE RING AND
SLIDE VALVE GRIND-

ING MACHINE.

grinding rings, which is a

very important operation,

the spindle revolves to in-

sure perfect abrasion of the bushing and

by pushing a button a perpendicular mo-

tion only remains, as used in grinding the

slide valve. The length of the stroke is

adjustable to meet all requirements. The

motion is governed by using a heavy

pulley acting as a fly wheel.

It has been found that from 400 to

500 revolutions per minute give the best

results. The bearings are of bronze,

BmI Railroad Books
Air Brake Catechism
By Robert H. Blaokall. The new reriied,

1907 edltlou, Is rlglit u[) to d«te anil

covers fuUy and in detail the Schedule
B. T. Locomotive Brake liiiulpment, U-5
Brake Valve, SF Brake Valve (Independ-
ent!, SK Governor Dlstrlbutjne Valve,

B.4 Feed Valve, B-3 Reducing Valve.
Safety Valve, K Triple Valve (Qolek-
Servlcel Compound rump. It Is the

Standard Book on the Air Brake. Con-

tains over 2,000 Questions and Answer*
on the Old Standard and Improved Equip-
ment. Price, $2.00.

The Walschaert Locomotive Valve
Gear

By W, W. Wood. It you would thoroogh-

!y understand the Walschaert Locomotive
Valve Gear, you should possess a copy

of this book, as the author eiplalns and
analyzes It In a moat practical manner.

Price. 11.50.

Locomotive Breakdowns
By Geo. L, Fowler. Tells how and what
to do In case of an accident or break-

down on the road; Includes special chap-

ters on Compound Locoiuotlvea. Better

procure a copy, as It contains 800 Ques-

tions with their Answers. Price, $1.60.

Newf York Air Brake Catechism
By Robert Blackall. The only complete

treatise on the New York Air Brake and

Air Signaling Apparatus. 250 pages.
Price, $1,00,

Combustion of Coal
nd thtt Pravttnllon of Smoka
By Wm, M, Barr, Ointalns over 800
Questions and tbelr Answers on How to

Make Steam. Price, $1.60.

Link Motions, Valves and Valve
Setting

By Fred H, Colvin, Shows the different

valve sears In use. how they work and
why. Piston and slide valves of different

types are Illustrated and explained. X
book that every railroad man In tiie mo-
tive power department ought to have.

Price, 6O0.

Train Rules and Dispatching
By H. A. Dalby. Contains the standard

code tor both single and double track and
explains how trains are handled under

all conditions. Gives all signals In

colors. Is Illustrated wherever necessary,

and the most complete book In print on

this important subject. Flexible leather

binding. 22t pages. Price, $1.60.

The Railroad Pocketbook
By Fred H. Colvin. Gives clear anl

concise Information on Just the points

you are interested in. It's really a pocket

encyclopedia, fully Illustrated, and so ar-

ranged that you can Bud Just what you

want in a second. 250 pages. Price. Jl.OO.

CHARTS

Air Brake Charts
By Blaokall. Shows passenger and freight

equipment. Printed in ten colors.

Price, 50c.

Anatomy of a Freight Car Chart
(Box Car.) Has every part numbered and

named. Price, 260.

Anatomy of a Freight Car Chart
(Gondola Car.i Has every part numbered
and named. Price, 86c.

Traction Power Chart
Shows the draw bar pull of any locomo-

tive without a single calculation.
Price, 60o.

Anatomy of a Passenger Car Chart

Has every part numbered and named.
' Price. 260,

Send for a special circular descrtMng

these book^ in full. Ant/ of these books

sent prepaid on receipt of price.

AGENTS WANTED
Write for particulars.

The Norman W. Henlay PuHlshlBf Co.

132 Nassau St., New York, O. 3. A.
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The Superiority
OF

RUBEROID
Registered U. S. Pat. Off.

ROOFING
For railroad uses is no bet-

ter demonstrated than by the

following letter:

"We have gotten better results

from Ruberoid Roofing than any

other roofing of this style which we
have tried. In fact, where we must
contend witli coal smoke, we have

decided th.it we cannot afYord to use

any other kind of composition roof-

ing. B. S. Wathen, Chief Engineer,

"The Texas Pacific Railway Co."

Send for Prices and Samples.

THE STANDARD PAINT COMPANY
100 William St., New YorK

CIIICAOO. ST. LO. IS, I'mi-ADEI,-
I'lIIA, ATLANTA, BuSTdN, KAN-

SAS CITY, NEW UKI.KANS.

Ball's Official R.R.

Standard Watches
ie AMD IB SIZE

Ruby17 and 21
Jewels,
Sapphire Pallets

BalTs Improved
Safety
Double Roller

Are without
(inpstion the
finest watches
that American
talent and
skilled labor

can produce,
and they are

giving such
universal satlfl-

faction that we
have no hesl-

taittvln claim-
ing that they

are the best

and safest
rnllrnad watch
on the market.

Tests severe
and numerous
have proven
this fact to the

most critical

users in all sections of the country, to which
thousands of gtnKl Railroad and Brotherhood
men are ready to certify.

We have an authorized agent In nearly every
railroad center. Call on him for information
and facts. Write us for descriptive matter.

The Webb (. Ball Wdtcb (o.
Walcb Manufacturers

Ball Building. CleveUnd. Ohio, U.S.A.

Patents.
GEO. P. WHITTLESEY ,

1

and are made long so as to ensure

substantial service and they are easily

adjusted in case of wear. The ma-

chine has a solid cast frame and can be

attached to a wall or post so that no floor

space is required. Altogether it is a

handy shop tool.

A New Refractory Material.

A new rcfr.Klory material for use in

pyrometer tubes, pipes, muffles, plates,

crucibles, etc., is being introduced in

this country. This material, which is

Unown as Electroquartz, is composed

of fused silica, a pure silica product of

the electric furnace. It is stated to

have all the properties of the quartz

product made from rock crystal except

transparency. The maker states the

material possesses a low coefficient of

expansion, thereby permitting it to un-

dergo violent temperature changes

without cracking. It will withstand a

temperature up to 1,400 degrees centi-

grade (2,552 degrees Fahrenheit), at

which temperature it softens. The
melting point is 1,600 degrees centi-

grade.

It seems to us that this Electro-

quartz would make an improved ma-

terial for making brick arches for loco-

motive fire boxes, if it could be made
cheaply enough.

In accordance with the recent action

of the American Railway Association

and the Master Car Builders' Associa-

tion, the Pennsylvania Railroad Com-
pany have notified their agents that the

placing of advertisements on freight

cars of railroad ownership will be pro-

hibited. Agents have been instructed

to advise shippers, and in case adver-

tisements are applied to cars in the

possession of shippers they must be re-

moved before the cars are forwarded

over the lines of the railroad. All ad-

vertisements found on cars must be re-

moved by the railroad on whose lines

the cars are. Advertisements found on

cars received from connecting fines will

be removed and the delivering line billed

a stated charge for their removal.

tons in weight and arc the heaviest in

use in' Eastern Illinois. They are built

in three varieties, including six coupled,

eight coupled, and ten wheeled engines.

An elegant model of the Pacific type built

for the Central of Georgia Railway is

shown, and also several models of the

consolidation type for the same company.

The heaviest engine shown is that of a spe-

cial order for the Rock Island, where the

weight of the consolidation engine and

tender exceeds 200 tons. They are also

furnished with the Walschaerts valve gear,

which seems to be rapidly growing in fa-

vor on the heavier class of engines. A
copy of this catalogue can be had by di-

rect application to the builders.

McQILL BUILDINQ

Terma Reasonable

WASHINGTON, D. C.

Pamphlet ent

The Baldwin Catalogue, Record No. 63,

has a beautiful frontispiece illustration

showing a view of the exhibit of the

Baldwin Locomotive Works at the James-

town Exposition. The setting of the ex-

hibits in a cool and finely wooded grove

is a novelty in itself and h- s been greatly

appreciated during the warm summer

months by the visitors. The catalogue

fully maintains the usual high standard of

excellence and shows several good exam-

ples of consolidation locomotives fur-

nitshed with the Walschaerts valve gear

for the Chicago and Eastern Illinois Rail-

road. These fine engines approach 190

The Crandall Packing Company, of New
York, have issued a trade circular,

No. 4, describing and illustrating their

various designs of packing for steam

pressure, gas and ammonia service.

The quality of the company's work

is the best, and their special new de-

signs of reinforced spiral packing

meet the increasing need for packing

that will suit any size of rod or pack-

ing box. The flat and tubular gaskets

and sheet packing are also fully de-

scribed with accompanying price lists.

The pamphlet should be in the hands

of all who are interested in high class

packing at economical prices.

The Wallace Smoke Stack.

The smoke stack illustrated in our

line engravings represents one of

those minor railroad inventions that

embrace great possibilities of money

saving when they are properly used. In

the instructions issued to engineers and

firemen most railroad companies em-

phasize the necessity for preventing

waste of steam through the safety

valves, especially at stations, but all the

same the exhaust from the air pump be-

ing invariably passed through the

smoke stack keeps fanning the fire until

it is impracticable to prevent blowing

off. The waste of steam through the

fire being stimulated by the air pump

exhaust must be very great, and it is

surprising that so little has been done

to stop the vicious practice. In Europe

it is a regular thing to provide a sepa-

rate pipe for the air pump exhaust. This

practice has the objection that it adds an

extra part.

In the smoke stack shown, a supple-

mentary passage in the smoke stack

casting is provnded for carrying away

the air pump exhaust in a manner that

cannot interfere with the fire. The ar-

rangement is neat and effective. It

would handsomely pay every railroad in

the country to scrap the smoke stacks

they are using, that this Wallace stack

might be substituted. The stack is the

invention of William G. Wallace, S. M.
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What
Will

YOU
Do at

50?
Have you ever thought what will

become of you when your earning capac
ity is waning?

At fi.ty, will you still be working for a

low wage or enjoying a good income?

That all depends upon what you are

doing NOW to secure the knowledge and
training that will steadily advance you m
position and earnings during the coming
years. It is only by fitting yourself with

the qualifications that will enable you to

accept every opportunity for advance-

ment that you can enjoy a good income
when fifty years old and can secure a

happy self-dependent old age.

The most practical, easiest, cheapest,

and surest way in the world to secure

this necessary training is through the

salary raising training of the INTER-
NATIONAL CORRESPONDEXCE
SCHOOLS-a six-million dollar institu

tion whose sole business for 16 years

has been to provide men and women
with the training needed to qualify

them for higher positions. No matter
where you live, no matter what your cir-

cumstances are, no matter how old or

how young you may be. the I. C. S. can
adapt its plan to your personal needs and
circumstances. Yon owe it to yourself

and to those dependent on you to investi-

gate this plan. Do it now by sending in

this coupon. Read it-

International Correspondence Schools

Box 805. Scraflton. Pa.

Please explain, without
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\A^hy pay more for a

Car and Locomotive

Cleaner, when the"PER-
FECT"will do the work
and better at 48 cents

per gallon, f. o. b. Phila-

delphia or Chicago?

THE MODOC SOAP CO.

228 North Fourth Street

PHILADELPHIA, PA.

MICA
CABOOSE LAMP CHIMNEYS

Save SO per cent.

^•fSTORRS MICA CO.,

R.R. Dept. Oweiro. N.Y

NO MORE BILLS for PACKING

No Cutting of Rods
Less Oil. No friction

Quaranteed 3 years. 30 Days' Trial

No Pay unless Satisfactory

Beware of Imitations. Use the Best

Manufactured only by

Holmes Metallic

Packing Company
Wilkes-Barre, Pa.
Send for Catalogue K

THE WASHBURN CO.

Automath Couplers
For Freight, Engine and Panenier Serrice

and reports of the coniiiiittce, do not, in

tlie opinion of the writer, give sulTicicnt

information to enable comparisons to be

made between the various shoes tested.

"Tbe table which I submit herewith is

part of my discussion on the subject, and

is intended to supply some information in

detail to supplement the committee's re-

port. I realize the committee's report is

in tbe nature of a preliminary one in-

tended to show what tbe brake shoe test-

ing machine can do in regard to defining

the relative durability and wearing qual-

ities of brake shoes.

"It is important in the study of the

question, to take into account not only

the surface of insert and hard metal on

the face of the shoe, but also the volume

of each, realizing that the durability of

the brake shoe depends largely on the

percentage of hard and tough material in

the insert rather than to the surrounding

body metal, which may be soft cast iron

acting as a holder for the inserts, and that

go per cent, of the life of the shoe may
be comprised within the period necessary

tc wear out the insert.

"In the case of the records in question,

some of the tests were made on shoes in

which inserts had been worn through or

liad fallen out, and of course such records

are not true indications of the perform-

ance of the original shoe ; for that reason

this new table has been prepared, which

takes into consideration the actual condi-

tions on the face of the shoe during the

test. With this clearly understood, the

column of comparative durability can be

fairly considered."

The table referred to may be had, in

blue print form, by those interested, on

application to Mr. Sargent.

Locomotive

Blow=Off Plug Valves

Portable Oil Furnace.

The Railway Materials Company, of

Chicago and New York, have placed

on the market a new style of portable

oil furnace for heating rivets. There

has been a great demand for a small

oil furnace which was really portable,

and the testimonials of those who have

used this one confirm the manufactur-

ers in the opinion that the portable

features of this furnace alone make it

an invaluable addition to any shop

where portable furnaces are used. The
furnace can readily be wheeled abouf

by one man and instantly attached to

the compressed air main, in even the

most remote parts of the shop.

The furnace does not require the as-

sistance of an overhead crane to handle

it, and in case of necessity it can be run

out of doors to the farthest portions of

steel car repair yards, where com-

pressed air is available, and it can in-

stantly be made ready for rivet work.

The furnace is designed to take up the

smallest possible floor space, and can

readily find a footing even on such

crowded places as the top of a loco-

All Brass, extra heavy, with Cased Plug.

For 250 lbs. pressure.

Made with Draining Plug to prevent
freezing.

LOCOMOTIVE

GAUGE
COCKS

For High Pressure

Bordo Self-Closing
Gauge Cocks, made
with renewable Hard
Bronze seat and disc.

Opened and closed

with a quarter turn.

Guaranteed Steam
tight under the most
exacting conditions.

Shanks Threaded to

specifications for Lo-
comotives.

Seats and discs replaced under pressure.

Swing-Joints and

Pipe Attachment

May be applied between Locomotive and
Tender.

These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil.

Complete Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.
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Homestead
Valves

StraUhtWBy. Three-way and Four-w»y.
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth very much
more than other makes. You try

them and lee.

motive tender tank, where the rivet boy

is accessible to the man inside.

The furnace is mounted on three

wheels, one of which is swivelled, thus

making it easy to roll about. For what

railroad people would call the "long-

haul," or for transporting it some dis-

tance two handles are provided, and

one man can move the furnace about in

similar fashion to an ordinary wheel-

barrow. The weight of the whole is

so distributed that, in the trucking posi-

tion, no weight is carried by the oper-

ator—the device being then balanced

on the axle.

The furnace is especially designed for

facility in renewing the lining. Standard

shapes of brick are used throughout

and the width, height and length so

arranged that any standard fire brick

will fit into place without chipping, thus

rendering it unnecessary to carry any

special tiles in stock. This feature will

appeal to those who have waited for

One Year and
Eleven Months'

SERVICE,
WITHODT REPACKING. ON

High-Pressure Locomotives

Iron Body. Brass Plug, 114 In.

HOMESTEAD VALVE Mr(i.(0

HOMESTEAD. PA. PITTSBURG, PA

American Locomotive

Sander Company
I3th & Willow Sts., Philadelphia, Pa.

Proprietori and Manufacturer!

L«*CH, SH»tio«iii, Dean, (sANDFRS
Houa-TOK, "Shi" and Cu»ti« OAl'^UUIXO

THE ROBERT W. HUNT & CO.

Bureau ollnapectlon. Teita and ConaoltatlOD,

1137 TMC ROOKERY. CHICAGO.

66 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House. London, Eng.
Inspection of Steel Rails. Splice Bars, Railroad

Cars, Wheels. Axles, etc. Chemical Labora-

tory—.\nalysis of Ores, Iron. Steel, Oils. Water,

etc. Physical Laboratory—Test of Metals, Drop
and Pulling Test of Couplers, Draw Bars, etc.

EfHclency Tests of BoUers, Engine*
and Locomotives.

special shapes to arrive from some outside

factory.

Provision is made to protect the

operator from the heat, and deflector

plates have been placed across the

front of the furnace to provide for the

comfort of the operator. The d^or

height above the floor is arranged with

a view of accessibility. The burner is

especially designed for economy in

both air and oil, and is so designed

that practically no noise results from

combustion. This feature of least pos-

sible noise has been given careful at-

tention, and this difficulty, so annoy-

ingly characteristic of high pressure

burners, has been virtually overcome.

With the tank full of oil, one day's sup-

ply, the furnace weighs approximately

400 lbs. The furnace is shipped al-

ready lined and equipped with all neces-

sary valves and burners—ready for im-

mediate use.

Style 30O TV.

A throttle failure is an absolute

impossibility where Crandall's

Throttle Valve packing is used.

IT WILL NOT BLOW OUT

Crandall PacKing Co.
FACTORY AND GENERAL OFFICE

PALMYRA, - - NEW YORK
BRANCHES

New York Cleveland

136 Liberty St. 9 So. Water St.

Chicago

52 West Washington St.

Directory of Railways

of the World
The Universal Directory of Rail-

way Officials, published in Lon-

don, contains a list of the pntire

railroads of the world, with

physical particulars and names

of all officials.

Send Your Ordei Now
for the 190T edition.

Pric* $4.00 Prepaid

A. FENTON -WAUfLKK
Bol« B«pretentatlT« tor O. &

l^S Lib«rtr St. N«w Yorlc
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THE TANITE CO.
•eeK« tHe support of
Railroaders becausei
The man wlio uses a TANITR whe«l

will find it safe. Because pay for a TAN-
ITE wheel secures the greatest produc-

tive capacity. Because TANITB MILLS
EMERY is mined in America and ap-

peals to all who earn wages in America.

Because TANITE grinding machines are

practical.

THE TANITE CO. sells Emery, Solid

Emery Wheels, BufTing Tjithes, Guide Bar
Grinders, Car Brass Grinders, Bench and
Column Grinders, Surfacing Machines,

Open Side Emery Planers, Saw Gum-
mers. Automatic Planer Knife Grinders,

Kamond Tools, Polishing Paste for Brass

and Nickel, Emery Wheel Cutters and
Dressers.

The Tanite Co- builds special machines

for special wants

THE TANITE CO.
STROUDSBURG. PA.

THE UNION

SWITCH & SIGNAL

COMPANY

CONSULTING

AND MANUFACTURING

SIGNAL ENGINEERS

Automatic Block Signals—Eilectric

and Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staff Apparatus

General Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK
CHICAGO -

ST. LOUIS

143 Liberty Street

Monadnock Block

- Frisco Bulldlog

Oliver Lippincott

photographer

20 John Street, New York

Process and Mechanical Prints

Perfect reproduction from Tracings,

Black Lines, White Paper, any sixe, for

Specifications and Estimates.

The Falls Hollow Staybolt Company,

of Cuyahoga Falls, Ohio, have written

us as follows, for the benefit of our

readers: "Notwithstandinj? the fire on

the I3lh inst., which destroyed the

greater portion of the building of our

rolling mill, the principal machinery

was not damaged to any great extent,

and wc will be able to execute orders with

the usual diligence, within a few days."

The energy always displayed by this

company in surmounting obstacles will

be again proved in dealing with this

mishap and business will go on with

hardly a perceptible break as far as

their many customers arc concerned.

Aja.\ Plastic Bronze is coming into

much favor in view of the extensive ex-

periments made by the Ajax Metal Com-

pany, of Philadelphia, with a view to as-

certain the best alloy of bearing metal for

general railway service. Tlie company

was the first to discover that the loss of

metal by wear, under exactly the same

conditions, diminishes with increase of

lead, and further that the loss of metal

by wear diminishes with diminution of

tin. Their experiments were carried on

under the auspices of some of the leading

railways and it is now believed that the

large admixture of lead used, gives an

element of plasticity and durability to their

bronze bearings which is highly appreci-

ated. A decision has recently been ren-

dered by the Circuit Court of the District

of New Jersey protecting this company's

plastic bronze patents.

Graphite is not only one of the best

of lubricants, but the publication bearing

that name and issued monthly by the

Joseph Dixon Crucible Co., of Jersey

City, N. J., and is one of the breeziest

trade publications which we get. Flashes

of wit illumine its pages, and it looks as

if some of the famous graphite was mixed

with the editorial ink, so smoothly do the

melodious sentences flow on the polished

pages. A finely written biographical

sketch of Vice-President George T. Smith,

is a prominent feature in the September

number. Copies may be had on applica-

tion, addressed to the company's office.

The finely illustrated catalogues that

follow each other in rapid succession

from the ofiice of the Watson-Stillman

Company, New York, are perhaps the

best illustration that could be given of

the many methods to which their spe-

cial hydraulic machinery has become

adapted. The endless variety of pumps

manufactured by the company from the

smallest single plunger testing pump to

the ponderous four plunger geared belt

pump fill a handsomely illustrated cata-

The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too much

room and don't give satisfaction.

Nicholson

Expanding Mandrels

Take everything from I to 7 inch

holes. Take up little room

—

always ready and you can buy

four sets for the cost of one of

the solid kind.

Are You UsingThem?
Catalogue tells you

more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.
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Price, $2.30
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Westinghouse Air Brakes
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TOOL
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Steel Forgings

First Prize awarded at the

Louisiana Purchase Ex-
position, at St. Louis, for

our TOOL STEEL when
placed in competition
with the best makes in

England and Germany.
Write lor Information andPrices.

Specify Mclnnes Tool Steel when
ordering.

McINNES
STEEL CO.

CORRY, PA.
Agents

SCHKOCK & SaUIRES.
291 Pearl St., New York.

ROY MACHINERY CO..
Minneapolis, Minn.

logue of over one hundred and forty

pages in themselves, while the array of

hydraulic forcing presses keeps pace in

number and variety with the hydraulic

pumps. Catalogue No. 70 gives nearly

one hundred illustrations of presses with

full descriptions, while Catalogue No. 71

give, a still larger number of illustrations

of hydraulic pumps and their accessories

with an additional section devoted to

gauges, expanders and other tools. These

fine catalogues should be in the hands of

all who are interested in hydraulic ma-

chinery, and may be had on application

at the company's office, 25 Dey street.

New York.

The Cutler-Hammer Manufacturing

Co., of Milwaukee, Wis., h^ve pub-

lished a finely illustrated catalogue

showing their electric controlling de-

vices. The booklet is of pigeon hole

size, and should be in the hands of all

interested in electric machinery. Crane

controllers are fully described, five dif-

ferent types being illustrated. There

are connection and dimension dia-

grams, repair part charts, with full de-

tails of weight and prices. A new and

improved form of contacts for hand-

ling heavy currents is also described.

The Bulletin is No. 59 of the series

and illustrates the rapid advance that

is being made in the details of electric

appliances.

-A handsome catalogue of si.xty-four

pages, cream tinted and profusely illus-

trated, has been published by H. B.

Underwood & Co., PhiL-idcIphia, Pa.,

descriptive of their portable tools for

railway repair shops. The number and

variety of these machines grow with

the complex growth of the twentieth

century locomotives, and it would be

invidious to begin to particularize. It

may be said briefly that there is hardly

anything conceivable in the shape of

repairs on locomotives that some one
of these machines does not effectually

meet. The variety of boring bars

alone would make an extensive exhibi-

tion in themselves, and the anti-dust

sleeve attachments are something that

meets the situation admirably. The
locomotive cylinder and dome facing

machines are calculated to save much
laborious work and are already very

popular in the larger railway shops.

The fine catalogue should be in the

hands of all who are in charge of rail-

way repair shops.

The -American Locomotive Company
have just issued the tenth of their series

of catalogue pamphlets, which illustrates

the Prairie or 2-6-2 type locomotive

built for various roads. This pamphlet
contains halftone illustrations, and the

principal dimensions in tabulated form
of fifteen different designs of locomo-
tives of this type, rangmg in weights

from 136,000 to 245,000 lbs. The usual

style of pamphlet adopted by this com-
pany is followed, beginning with the

description of this class of locomotives

and presenting the advantages which it

offers for fast freight and passenger

service. A copy of the pamphlet can

be had on application to the company.

Locomotive Injectors and Boiler At-

tachments is the title of a finely printed

and superbly illustrated catalogue issued

by William Sellers & Co., Philadelphia.

The various forms of the injector are

described, and many convincing proofs

are advanced showing the high quality of

the Sellers self-acting injector. Those

who are familiar with the older class of

mjectors can recall the maddening experi-

ments often necessary before the injector

would take hold. With the Seller's self-

acting injector all that is necessary in

starting is to pull out the lever. The
quantity of water can be regulated by the

water valve. It will be noted that while

the injector sprang into perfect operation

at once, the manipulation of its parts

and the variations in methods of at-

tachment have undergone many
changes and a perusal of this fine cata-

logue will well repay all who are in-

terested in boiler attachments. A copy of

this publication may be obtained on appli-

cation to the company.

TWENTIETH

CENTURY

OUTFIT

BOLT CTJTTER
IN

OPERATION.

It win cut hose
olnmp. bolts, or , .

any like substance
its fast as an operator ciui feed tlu-m In

its Jaws. With every outfit goes a special
equipment for each operation, viz, mount-
ing new. pulling ofif old hose, cutting clamp
bolts, everything necessary to Air, Signal
and Steam Hose.
This outfit will do the work of n dozen

men. and costs less than the annual salary
.if line man.

Om<(> 19 Fnlrviow Hclfrhts

, IUH'HKSTEK. N. v.. I'.S.A.BUKEyCflRyfG.GO,

The H. W. Johns-AIanville Co., New
York, are having an increased demand
for their pipe covering, which is a sure

preventative of electrolysis. The cor-

rosion and consequent destruction of

underground pipes is more rapid since

the use of electricity has become gen-

eral. The destruction is caused by

"ground return" current flowing

through any pipes in its path, and its

effects are shown in pitting and cor-

roding the pipe, particularly at the

point where the current leaves it. The
Electroless pipe covering acts as an in-

sulating medium, and being made of

indestructible materials is permanently

durable. A descriptive pamphlet has

just been issued by the company,
which may be had on application at

the company's office, 100 William St.,

New York.
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Bombay-Poona Mail. and built alter the latest Western construction of the cars, notably the
The reproduced pliotograph which ideas, has proved a remarkable success, window and door fixtures,

forms our frontispiece picture, shows The cars are without "sunshades"; The train is shown as being hauled
the new Bombay-Poona mail train of that is, the overhanging awning so by one of Mr. S. J. Sargant's handsome
the Great Indian Peninsula Railway long thought to be inseparable on In- 6-coupled express locomotives built in

passing one of the picturtsquc bends dian passenger coaches. Each car has Glasgow. This locomotive operates
in the vicinity of Bombay. .'\t Mum- a body 62 ft. long and 10 ft. wide. The over the Bombay section to the foot of

F.^ST E.XPRESS TRAIN IX IXDI.V, THE BOMB.\Y-POOX.\ M.ML.

bra, about twenty miles out, the tracks

round a very prominent headland
v-hich falls abruptly down to the

Kalyan river. The cars forming this

train are undoubtedly the handsomest
running in the public service in India,

and the innovation of a vestibuled ex-

press with such luxurious furnishings.

roof and sides are "packed" and "lined"

with non-conducting material to pro-

tect the interiors from the sun's heat.

The arrangements comprise open
saloons for lirst, second and third class

passengers, as well as private compart-
ments for ladies, families, etc., in each

class. There are many novelties in the

the Ghat inclines. Up these the train

i-'i taken by two 8-coupled tank engines

to Lanorla, and then by a 4-coupled

engine to Poona, 119 miles. The cars

are marshalled as follows: Xext the

locomotive, a combination baggage,

guard and third class, with private

room for native females and a refresh-



482 RAILWAY AND LOCOMOTIVE ENGINEERING November, 1907.

merit bar for third class passengers;

second, a full third class open saloon;

third, a second class, with an open

saloon, two private compartments and

and a cloak room; fourth, a composite

diictor, car attendant. refreshment

manager and waiters.

The cars are painted in accordance

with the standard style of the road,

dark red-brown on the lower parts,

L'O passengers, and rifle racks are pro-

vidded under the benches. Lavatories

are included. The doors of the bag-

gage compartments are of the sliding

pattern, but in this case the fastenings

are outside.

TVrE OF C.\KRI.\C.E USED ON THE GREAT INUE\.\ l'E.\l.\SUE.\.

second and first class open saloon, sec-

ond class and private compartments,

first class ; fifth, a well-equipped restau-

rant car, with complete kitchen, pantry,

etc.; sixth, a first class parlor car, with

smoking room, and open parlor and a

I'ldies' boudoir; seventh and last, a

combination baggage post office, guard

and third class for Europeans. All

seats are of the "turn-over" type, so

that all passengers can face the loco-

motive; those in the first and second
classes are numbered and can be re-

served.

Electric lighting is used, each car be-

ing provided with a dynamo, etc., the

total light on the train being equal to

over 2,000 c. p. All the first and sec-

ond compartments and the mail room
have electric punkah fans.

A distinct novelty is the provision of

cloak rooms for hand baggage in each

car. These are intended for storing

the miscellaneous collecton of small

packages which passengers, both Euro-
pean and natives, persist in burdening
themselves with on a railway journey
ir India. The rooms have expanding
gates, so that the contents are con-

stantly under the eyes of passengers

and conductor.

The train is equipped with the quick

acting vacuum brake, and has also the

standard British alarm signal operating

off the main train pipe. The train

weighs, empty, 240 tons, and has seats

for 50 first, 95 second and 320 third

class passengers, with an additional 32
scats in the restaurant car. Besides

this, there is accommodation for a train

crew of eight, comprising guards, con-

with cream above, the mouldings being

in dark umber, with fine white lines.

The facias are lettered boldly in gold,

"Great Indian Peninsnla," and the end

cars carry the inscription "Bn:nbay-

Poona Mail."

The train has been built at tlie Parel

Rubber From Peat.

The use of the air brake on railroad

cars gave the first great stimulation

to the demand for india rubber and in-

creasing use for the substance has made
the demand greater than the supply.

On this account chemists have been

laboring very hard to produce artificial

rubber by synthesis, which is a process

of building up a material from its ele-

ments. It is said that peat contains

elements very close to those in rubber,

and a movement has been started in

Scotland to use its numerous peat bogs

for the manufacture of guttapercha,

which is used as a. substitute for rub-

ber in many processes.

So far, guttapercha is the only sub-

stance which has been found to fur-

nish perfect protection for a wire

against the chemical influences of salt

water, and the product is not only

limited, but is practically controlled by

a few manufacturers, who own the for-

ests in the East Indies from which gut-

tapercha is obtained.

The price of guttapercha has been

gradually increasing for years owing
to tlie enormous demand, and the sup-

ply is diminishing, so that if this latest

LOCOMOTIVE TURNING ST.\TION ON .\N IXDI.\N R.MEWAY.

shops of the company at Bombay from

the designs of our friend, Mr. A. Mor-
ten Bell, the car superintendent of the

road.

We also illustrate separately a com-
bination baggage and third class car

built for the same road. The body
framing is a Moulmein teak, with

panels of steel plate; the dimensions

are generally similar to others of the

standard build, being 62 ft. long. The
seating is arranged longitudinally for

discovery should prove successful it

will contribute greatly to the world's

economy. In Ireland there are over

3,000,000 acres of bogland, which are at

present useless, while in Scotland 2,-

500,000 acres will be at the inventor's

disposal.

Cause and effect, means and ends, seed

and fruit cannot be severed. For the ef-

fect already blooms in the cause, the end

persists in the means, the fruit in the seed.



November, 1907. RAILWAY AND LOCOMOTIVE ENGINEERING 483

Ten-Wheel Engine for the C. & S.

The Baldwin Locomotive Worl<s have

recently built scvciUecn locomotives for

the Colorado & Soutlicrn Railway. Two
of these engines are of the ten-wheel type,

for passenger service, while the others

are of the consolidation type, for freight

service. Of the freight engines, six have

cylinders 22 by 28 ins., w^hile nine are

somewhat smaller with cylinders 20 ins.

in diameter with same stroke. The de-

tails of the three classes are interchange-

able as far as the designs will permit.

Our illustration represents the ten-wheel

passenger locomotive to which the other

engines are generally similar.

These ten-wheel locomotives are ex-

amples of a type which is still doing ex-

cellent work in heavy passenger service.

They have a tractive power of ,30,340 lbs.,

and as the wcii^ht on the driving-wheels

lbs., and with the adhesive weight as

stated above, the weight on the engine

truck amounts to 42,200 lbs. The engine

truck wheels are 3oy!i ins. in diameter and

have journals 6x10 ins. The weight of

engine .-md tiiidL-r together is about

340,000 lbs.

The boiler is of the wagon top type,

with a narrow firebox which is radially

stayed. The mud ring is s ins. wide in

front and 4j^ ins. wide at the sides and

back, thus giving wider water legs than

are usually found in narrow firebox boil-

ers. The firebox is supported by a sub-

stantial steel cross tie in front, also by

expansion links at the sides and a buckle

plate at the rear. The frames are

dropped between the second and third

pairs of driving-wheels, thus giving ample

room for a deep throat. The firebox itself

measures I20^ ins. long by 39'4 ins.

leading pair of driving-wheels. The boiler

is straight topped, but the firebox with its

fittings is similar to that used on the pas-

senger locomotives which are here de-

scribed.

The principal dimensions of the ten-

wheel passenger engines arc given in the

tables below :

Boiltr—Material, (.ted; thickness of sheets, 11-16
and >^ ins.' working pressure, 200 Ibf. ;

fuel, soft co.11.

FircBox—Material steel; depth, front, 78 11.16
ins.; depth, back, 66 i|.i6 ins.; thickness of
sheets, sides, W in.; back, H
}i in.; tube, l4 in.

Tubes— Material, iron; wire gauge. No,
Driving Wheels—Journals, main, 10x12 int.;

others, 9x12 ins.

Wheel Base—Driving, 15 o ins; total engine,
26 2 ins.; total engine and tendtr, 54 11 ins.

Tender—Journals, sj^xio ins.

Very Bad Fix.

A railway man in Clay Centre, speaking

of those long, complicated coupon tickets

sold to California tourists, said; ".An old

H
SIMPLE TEN-WHEEL ENGINE FOR THE COLOR.\DO & .SOUTHERN.

C. Van Buskirk, Supt. Motive Power and Car Depl. Baldwin Locomotive Works, Builders.

is 145,250 lbs., the factor of adhesion

becomes 4.77.

The frames are of cast steel with single

wrought iron front rails. All the driving-

springs are underhung, and the equaliz-

ing beams are provided with safety straps

to keep the rigging from falling down in

the event of possible breakage. The frame

pedestals are of the usual construction

with lugs at the bottom, and the pedestal

caps are held in place by vertical bolts.

These engines are equipped with piston

valves, which are driven by the old-fash-

ioned shifting link motion. The gear is

direct acting with transtiiission bars

which pass above the leading driving-

axle. The rocker boxes are bolted to the

guide yoke, and the rocker shafts have

both arms pointing downward. The guide

bearer is bolted to heavy knees which are

cast in one piece with the rocker shaft

boxes. The cylinders are 21x28 ins. and
the driving wheels are 69 ins. in diameter,

all of them are flanged. The weight of

the engine in working order is 187,450

wide, which gives a grate area of 32.6

sq. ft., which is about one seventy-fifth of

the total heating surface. This surface is

in all 2465 sq. ft, the tubes contributing

2270^4 and the firebox 194^ sq. ft. There

are 294 two-inch tubes in the boiler each

14 ft. 10 ins. long. The diameter of the

first barrel course is 6/^^ ins. The taper

course is the second, while the dome rests

upon the third course on a level with the

roof sheet of the firebo.x.

The tender frame is built of 13-in. steel

channels, and the tender trucks are of

the arch bar type with cast steel bolsters.

The wheels are sy/i ins. in diameter, the

tank has a capacity of 8,000 U. S. gallons

and the fuel carried is 10 tons of coal.

It may here be remarked that a dis-

tinction between the passenger and the

C. & S. freight engines to which we have

referred lies in the fact that the latter are

equipped with balanced slide valves. With
this arrangement, the valve motion is

preferably made indirect acting, the

rocker shafts being placed back of the

lady pulled one of them on a conductor re-

cently transferred from a plug run. 'Am
I goin' in the right direction?' she in-

quired. The conductor took hold of her

ticket, uncoiled it, turned it over, upside

down, examined the punch marks, read a

part of the instructions, and remarked:

'Well, madam, if you don't know any more
about it than I do, j-ou're lost.' "

—

Kansas
City Star.

Magnetic Hoists.

It looks as if the air hoists long used so

successfully in American machine shops

will be rivalled by hoisting magnets

which are coming into great favor in

British iron works. Castings weighing

two or three tons are lifted bj' electro-

magnets. Much time is saved in com-

parison with the use of hooks, slings, and

other devices, as the mere throwing of a

switch energizes the magnet, and the ap-

paratus is able to hold on without any

catching and securing devices.
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Traveling Engineers' Convention.

{Continued from page 467 ante.)

BEST METHODS OF ELIMINATING THE SMOKE

NUISANCE ON SOFT COAL BURNING

ENGINES.

To the Officers and Members of the Trav-

eling Engineers' Association:

Gentlemen :—Your Committee on the

"Best Methods of Eliminating the Smoke
Nuisance on Soft Coal Burning Engines"

respectfully submits the following report

:

A circular letter was sent out to all

members of the association requesting

answers to eight leading questions, and

any other information that would throw

additional light upon the subject. The

circular letter read as follows

:

"i. Have you made any definite at-

tempt to reduce the smoke nuisance? If

so, what ?

"2. How do you prepare your coal be-

fore putting on tender?

"3. How do you prepare your fire when

starting train?

"4. How are your firemen instructed to

fire?

"5. What grades of coal do you use?

"6. Have you noticed any difference in

the smoke with the different grades of

coal?

"7. Have you ever tried combustion

chambers in boilers? If so, with what re-

sults ?

"8. Have you ever tried an auxiliary or

variable exhaust appliance to mild exhaust

when starting train? If so, with what re-

sults? In preventing the smoke nuisance

what is the effect upon the fire-box, if

any?

"Kindly give me as much information

as possible on these questions, or any

other information you may have."

It was confidently hoped that a large

percentage of those addressed would reply

to this letter, as a report of this char-

acter gains in value in proportion to the

number of intelligent individual state-

ments upon which it is based, results

shown and opinions formed under one set

of circumstances either confirming or

qualifying the opinions formed by demon-
strations under different conditions.

Less than thirty replies were received

from the circular letter, and this report

is therefore necessarily based upon the

experience and opinion of something over

twenty members of the association, in

place of many times that number as it

should be.

Your committee wishes to thank those

who replied to the circular for the val-

uable assistance they rendered in compil-

ing this report.

To add to the clearness of this report

the questions presented in the circular and

the answers thereto will be taken up in

order, after which the general conclusions

arrived at by your committee will be

stated.

Question i. Have j'ou made any definite

attempt to reduce the smoke nuisance? If

so, what ?

With very few exceptions, the replies to

this question were in the affirmative and

in almost every case the statement was

made that the first step was to educate

the firemen to fire properly, for no matter

what the other conditions might be it

was impossible to' eradicate black smoke
without intelligent and faithful work on

the part of the firemen and engineers.

In one or two instances the problem was
put up to the engine crews entirely, the

road holding tliem responsible for any ex-

cess of black smok^, and suspending both

fireman and engineer in all cases where
black smoke was produced and no good
excuse for same could be given.

Smoke inspectors are also employed on

certain roads, whose duty it is to instruct

firemen and to look into cases where too

much black smoke was being thrown off,

and, if possible, to find first the cause,

and then the remedy.

Mechanical devices are also in use on
several roads to assist the fireman in his

attempts to fire properly, and almost with-

out exception the devices used are show-
ing good results, so much so that the fur-

ther experimenting with practical devices

for assisting the fireman in his exhausting

work seems to be a feature that must re-

ceive more thoughtful attention on the

part of railroad managements, the modern
massive power having made the proper

firing almost beyond the physical powers
of the fireman, no matter how faithful

he may be, unless aided by mechanical

means.

The pneumatic fire-box door closer was
strongly advocated in two instances, while

automatic stokers received the endorse-

ment of two correspondents who claimed

they not only relieved the fireman, but

spread the coal better and did away with

the necessity of opening the door and
drawing cold air in over the fire.

The use of the hollow brick arch was
also advocated, the claim being made
that better combustion resulted from its

use, and therefore a diminishing of black

smoke, although our correspondent main-
tained that the good results obtained from
brick arches did not compensate the cost

of maintaining them in wide fire-boxes.

Smoke consumers, consisting of a

strong blower in the front end and steam
jets into the fire through the side sheets,

also received recommendation, as they

were said to give good results if the en-

gine was fired light.

Answers to question No. 2 showed that

only a few roads prepare their coal.

Those that do get good results, the gen-

eral method being to break the large

pieces into lumps from four to six inches

in diameter.

One method which appears practical

and inexpensive is to provide coal sheds

with breakers made by placing J^xj-in.

iron bars set on edge about five inches

apart. On these breakers the coal is

dumped and must be broken into pieces

less than five inches in diameter before

it will fall through. The value of such

practice should not be overlooked by rail-

way companies.

In answer to question No. 3 almost

without exception the same plan is ad-

vocated for preparing the fire. The fire

is built up gradually until a good level

bed of coals is secured of sufficient thick-

ness to hold without tearing under heavy

exhaust, and thereafter the use of the

single scoop system in replenishing the

fire. When stops are made the fire should

be in such prime condition that it will

not be necessary to put on much green

coal when starting train, and the engineer

should use every effort to assist the fire-

man in holding his fire by pulling out

carefully, and when the stop is to be a

short one the fireman should endeavor to

have his fire in such condition that no

green coal need be added until the train

has left the station.

The blower should be used to pull just

enough air through the fire to combine

with gases, and grates and ash-pan should

be kept clean and in good condition. The

condition of grates has much to do with

the suppression of black smoke.

In answering question No. 4, all replies

indicated that firemen were instructed to

fire as lightly as possible, from one to

four scoops at a time being advocated.

The one-scoop system seems to be in uni-

versal favor, but in some instances it is

deemed impractical on account of the

modern lieavy power, large fire-boxes, and

the limit of human endurance.

However, "fire as light as possible"

seems to be the general watchword, and

any device that will make the one-scoop

system practicable should be tried out by

railroad companies, for in no other way

can perfect firing be possible. The coal

should be well and evenly scattered, first

on one side of the fire-bo.x and well into

the corners, and then on the other, in

order to retain a bright fire on one side

of the fire-box to burn the gases dis-

charged from the green coal applied to

the other side. The door should be

swung after each shovelful is applied, and

for this purpose, in order to relieve the

fireman, the pneumatic door closer has its

advocates.

The replies to question No. S shows

that probably the greatest stumbling block

ii: the way of eliminating black smoke is

the grade of coal used by the roads and

the furnishing of a great many diflferent

grades on a single system. The poorest

grades of coal seem to be received by

most of the roads, and as many as seven-

teen or eighteen different grades on a

single road. Since this is the case, the

problem of reducing black smoke is even

more troublesome than it should be. A
fireman who gets one grade of coal trip

after trip so that he can get accustomed
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to using it to tlic best advantage, even if

it is of the poorest quality, can get better

results than the lirenian of equal ability

who gets a good grade of coal on one

trip and a poor grade on the next.

Only one report indicated satisfactory

coal conditions. In this instance 50 per

cent, of bituminous and 50 per cent, of

anthracite coal was used, and little trouble

was experienced from smoke, as it could

be regulated by increasing the percentage

of anthracite at times when excessive

smoke was objectionable.

Question No. 6 is supplementary to

question No. s and the replies only help

prove the disadvantage of having several

grades of coal to contend with.

Fine coal is found to produce more

smoke than lump, as it ignites more rap-

idly and the smoke and gases formed

have less chance of being burned off. This

is also true of the ligliter grades as com-

pared with the heavier.

Reports show that it is more difficult to

prevent smoke with coking coal than with

no coking, and still more difficult with

slack coal.

On roads where several gra les are in

use there is no benefit derived from the

use of the best grades except in that they

produce steam more satisfactorily, and

the better the grade of coal the more
carbon it contains and the more smoke
it will discharge. This is only true, of

course, because the fireman does not get

the good coal frequently enough to be-

come accustomed to firing it properly. If

the better grades were used exclusively

and the firemen became acquainted with

the right method of handling it, much less

smoke would result and lighter firing

would be possible.

Question No. 7 in regard to the use

of combustion chambers brought only

three replies in the affirmative. In one

case combustion chambers were used, but

discontinued on account of steam failures

and the banking of cinders and fire

against the lower flues, causing them to

leak. In another case they were said to

have given good results in generating

steam, but were condemned on account

of faulty construction. In another case

combustion flues or tubes are being used

with good results, but as a rule, little

experience has evidently been had in this

direction.

Question No. 8, in the matter of aux-

iliary exhaust devices, also brought out

the fact that too little intelligent experi-

menting had been done with them, which

seems strange in face of the fact that such

splendid results are being secured by their

use in other countries.

One report stated that no noticeable

results had been shown, while the other

reports from roads where they had been

used were very favorable. In two in-

stances the statement was made that con-

siderable experience with auxiliary ex-

haust devices had demonstrated their

value, not only as smoke reducers, but as

coal savers, on account of their equaliz-

ing the draft through the fire-box, and

thereby making lighter and more sys-

tematic firing possible. Faulty construc-

tion was the only unfavorable comment

in another instance, and this is undoubt-

edly the reason for the hesitancy most

roads show in testing out the value of

these devices.

In summarizing this report your com-

mittee would earnestly advocate the

serious consideration of two things:

First, a campaign to bring about the

standardizing of grades of coal furnished

for locomotives. That, both in the line of

economy and convenience, better grades

of coal would be desirable is unques-

tionable, but if managements cannot be

brought to realize the economy of good

coal or if it is impossible to obtain it at

all times, efforts should be made to in-

sure the furnishing of one particular grade

at all times in place of from half a dozen

to twenty different varieties. No me-

chanic on earth could turn out satisfac-

tory work if you changed the style and

pattern of his tools daily, and it is just

as impossible for the fireman to do him-

self justice or work for the best inter-

ests of his employers if a continual

change is being made in the kind of fuel

he must use.

Second, a realization of the fact that

the present tendency toward still heavier

power must necessitate a change in the

old methods of handling a locomotive.

Mechanical devices to assist the fireman

in the duties that now overtax his strength

must sooner or later be put in use, both

in the interest of economy to the com-

pany and in fairness to the engineer.

What devices will best accomplish the de-

sired results is still a question, for the

reason that the managements of railroads

are backward in taking up anything

that looks like an additional expense in

maintaining power, while the mechanical

departments dread the trouble and nuis-

ance of experimenting with new devices.

The enginemen themselves are probably

as much to blame as any one for blocking

changes that are bound to come at no

distant date. Any old-timer knows the

aversion of the engineman to any new
appliance on his engine, and can remem-
ber the storm of disapproval that met the

invasion of the injector, the lubricator, and

the air pump, but these devices stuck be-

cause new conditions made them neces-

sary, just as new conditions to-day are

making necessary new devices, and the

really progressive railroad man will meet

the conditions and do all that he can to

discover which are the best means of

making it possible for the fireman to fire

his engine as it should be fired to prevent

black smoke, to hold his steam and to

waste as little coal as possible.

While the answers received by your

committee were i.ot great in quantity they

were high in quality, and would indicate

that this report could safely recommend
several things.

'1 he preparation of coal before it is put

in the tender (the system mentioned in

the early part of this report) is being

recommended, because the expense of

such preparation is light and coal so pre-

pared can be fired more uniformly and

will give better results, and the fireman

is saved the additional labor of breaking

up big lumps.

The single-scoop system of firing with

the closing of door after each sr.oopful is

recommended because in this manner all

the gases are given a chance to become

properly mixed with the air drawn
through the grates and to burn off with

the least emission of black smoke, and

because more water can be evaporated

with a given amount of coal and the fire

kept in better condition.

The standardizing of the grades of coal

used is approved of because the suppres-

sion of black smoke and economical firing

is impossible when firemen must contend

with a continual change in the quality of

the coal they must use.
'

A more conclusive test of the brick arch

is desirable because the tests so far made
show that gases and smoke given off by

the coal are more thoroughly burned in

fire-boxes equipped with brick arches, and

less black smoke given off.

A wider investigation of the pneumatic

fire-box door closer and the mechanical

stoker should be made, because the steady

increase in the size of power will in all

probability necessitate the adoption of

some such device in the interests of econ-

omy and the firemen.

A conclusive test of the auxiliary ex-

haust is advisable because, with the mod-
ern large power with its high steam

pressure and great volume of exhaust,

light and economical firing is practically

impossible without some method of equal-

izing the draft through the fire-box and
softening the exhaust when working in

full stroke and under heavy throttle.

Yours truly,

Jno. Lynch,

Chairman.

W. H. Bradley,

C. L. Brown,
M.\RTiN Whelan,
W. J. Toy,

Committee.

discussion on smoke pre\-ention.

The foregoing report was read by Mr.

John Lynch, after which Mr. Martin

Whalen read the following notes of dis-

cussion :

"There is no branch of railroading

where good judgment and intelligence

count for more than in the firing of loco-

motives. There was a time when the fire-

man fired almost entirely by the stack,

and if, after putting in a fresh fire, the

black smoke failed to roll out of the
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stack, he would conclude there was some-

thing wrong with the tire. If the steam

pressure begaii to lag, the old time engi-

neer would gaze up at the stack and re-

mark: 'There is something wrong with

your fire, the smoke is not coming out

the way it should.' There was no

thought of reducing the smoke ; in fact, it

was considered a necessity.

"This is no longer true, and it is need-

less to say that light and frequent firing

means a considerable saving in fuel, be-

sides reducing the smoke nuisance to a

minimum. Angus Sinclair, in his book

on Locomotive Firing, tells of observa-

tions taken on the Burlington and the

Queen & Crescent, where the system of one

shoveling prevailed. He gives an illus-

tration of a trip lasting one hour and

fifty-five minutes, during which time with

poor firing 8,000 lbs. of coal were used.

The following day with careful firing

over the same territory there were only

4,500 lbs. of coal used, but? the fireman

fired one or two scoops of coal at a time.

A number of trips over the same stretch

of track out of Cleveland, which were

made with the' object of smoke elimina-

tion, showed a variation of from 65 to

103 shovels of coal used, where the load

hauled was practically the same on each

trip, but the engine was fired by different

men; and with the men using the smaller

amount of coal, there was scarcely any

smoke emitted from the stack, while the

fellow using the greater amount showed

dense black smoke most of the time.

"Various inventions have been brought

out from time to time for abating smoke

from locomotives. This was one of the

advantages claimed for a mechanical

stoker, which was given a very extensive

test on the road with which I am con-

nected. Another smoke consuming de-

vice which I saw tested, consisting of a

brick arch and two or three openings on

each side of the fire door, through which

air is drawn by steam, proved very effec-

tive as a smoke consumer, but consider-

able trouble was encountered owing to a

tendency of clinkers to form on the top

of the arch being fitted up tight to the

flue sheet, thereby destroying efficiency of

the boiler to such an extent that the en-

gine was practically dead, after three days

and nights of continuous service. I sug-

gested that there be an opening made
between the arch and the flue sheet, but

was informed that it would kill the

smoke consuming feature. I saw the arch

removed on this engine, and the clinker

was so hard it remained intact, and had

to be knocked out with a hammer.

"In the western cities, where soft coal

is used exclusively, the complaint against

smoke from locomotives is so bitter that

railroad officials are doing everything in

their power to prevent it. A few years

ago, the city of Cleveland passed a pro-

hibition smoke ordinance. Everything was
done by the railroads in the way of fol-

lowing up the engine crews, but results

were so unsatisfactory that the smoke

inspector called a meeting of officials of

the roads that ran into the city. This

meeting took place in his office and was
attended by about thirty officials, from

general managers down to road foremen

of engines. They were notified that they

would have to take some action to abate

smoke from locoinotives, or the city au-

thorities would take severe action. It

was agreed to conduct some experiments,

and a committee was appointed to watch

the resuhs of these experiments.

"As a result of this meeting several

tests were made, the last one with a heavy

train of coal up a six-mile grade through

the city, with three engines attached. One
engine on the head end had no device,

two engines pushing with a caboose be-

tween them for an observation car. One
of these engines used smokeless coal and

the other bituminous coal with a smoke
preventive device. In the joint test of

the two engines working together, one

with smokeless coal, and the other

equipped with the device above referred

READY FOR THE WRECKING TRAIN.

to, the abatement of smoke was equal.

Smoke was emitted at no time more than

five seconds from the engine equipped

with the device, and the steaming quali-

ties were not affected. It was agreed be-

tween the city and the railroads that

every switch engine and engines in hill

service in the city of Cleveland would be

equipped with this device, which consists

of two or three openings on each side of

the fire door, or on each side of the fire

box, with steam jets to force the air in,

and a damper in the fire door that is ad-

justable, also a deflector plate on the in-

side of the door. When the engine is not

working the blower is used in addition to

the jets.

"Although this is a simple contrivance,

and was used by our company in 1884,

there is no question but it is a success.

The trouble is to get the engine crews

to use it, as they object to it because it

makes considerable noise. Although the

city smoke inspector is around contin-

uously, we never get a complaint, unless

some engine crew has failed to use it or

an engine happens to get into switching

service that is not equipped. As a proof

that the device does good work, the in-

spector's office shows that during the year

1905 a total of 3,000 observations showed

an average of 10 per cent, of smoke,

while a total of 3,500 observations in 1906

after the device had been installed showed

an average of only 4 per cent. The rail-

roads co-operate with the city inspector.

There is no graft or politics connected

with it. It is simply a case of eliminat-

ing smoke. Whenever the smoke inspector

reports a bad case it receives immediate

attention, and the engine crew are called

on for an explanation. They are first

warned, and if it happens again, and it is

found that it is the result of carelessness,

they are suspended.

"In addition to the city inspector, the

roads have special men, who look after

it also. All observations taken by the

city inspector are sent to the superinten-

dent of the road of which they are taken,

and in addition to this there is a monthly

bulletin sent out giving each average,

and also the general average.

"I have copies of the observations

taken, and also the monthly bulletins, and

will be pleased to show them to any of

the members who are interested."

Mr. G. J. Shreeve (Belt R. R. of

Chicago) : In regard to the steam jet, on

the road that I am with we have been

using what is termed the Weston smoke

device similar to the jet of steam. Mr.

Whelan claims the only objection is the

noise. We find that the clinkering of the

fire is an objection. I would like to ask

Mr. Whelan if he ever found trouble in

that way.

Mr. Whelan : In answer to the gentle-

man, I will say yes. It apparently clink-

ers the fire more than it would if the

steamer was not on, but against that is

the proposition of getting smokeless com-

bustion, and in spite of what little differ-

ence there is with reference to clinkering

the fire, if that is the only thing I think

it is a success.

Mr. F. C. Thayer (Southern) : Mr.

President, speaking about using a steam

jet over the fire in order to eliminate

smoke, we find fires on switch engines in

Washington become so that after being

in service for six years we had three or

four or five hours delay on account of

using a steam jet, and we had to dis-

continue the use of it. This was brought

out by a committee that was appointed at

Washington for the purpose of eliminat-

ing smoke in that district about six

months ago. I have been associated with

that committee during that time and

would say that we have tried no devices

outside of this steam jet to eliminate

smoke, but we eventually resorted to coke,

and even with coke we find if we get a

(Continued on page 508.)

Not until you make men self-reliant,

intelligent, and fond of struggle

—

fonder of struggle than of help

—

not

till then have you relieved poverty.

—

Phillips Brooks.
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Curiosities of Locomotive Design.*

jAMiis tiii.kman's fouk ( ylindek loco-

motive.

A most expensive sacrifice to good

intentions was the "James Toleman,"

Fig. 20, anotluT four cylinder locomo-

tive, but dccidnlly (lilTrrciU from the

other two.

The Jauus Toleman was e,\liibited in

1893, at the World's Fair, in Chicago,

and it evidently was expected to create

something of a sensation in this coun-

FIG. 20. THE "JAMES TOLEMAN," 1892.

try. The engine represented the ideas

of an English engineer as to the best

form of locomotive for handling heavy

fast passenger trains. It was designed

by a Mr. Winby, of London, and was
built by Hawthorn, Lester & Co., New-
castle, England.

That the engine was radically dif-

ferent from the ordinary locomotive

was apparent to the most casual ob-

server; yet there were many novelties

about the machine that could be found

only after laborious e.xamination. To
obtain high speed and great power
combined, two pairs of driving wheels.

90 ins. diameter, were employed, and

each pair was driven by a pair of sep-

arate cylinders, the front drivers being

driven by inside cylinders located un-

der the smoke box, and the back driv-

ers by outside cylinders set outside,

back of the leading truck. The inside

cylinders were 17 x 22 ins., and the

outside cylinders 12^ x 24 ins. A
striking point about the outside con-

nections was the long piston rod neces-

sary to reach the guides. The most
commendable part of this engine was
the arrangement that obviated the use

of parallel rods. A shifting link mo-
tion was used for the inside cylinders

and Joy's motion outside.

The boiler was one of the most curi-

ous features of this odd locomotive.

To obtain as much heating surface as

possible while maintaining a fairly low

center of gravity, the boiler was made
elliptical, narrowed in the middle of

the horizontal diameter, so that it

'From the "Development of the Locomotive

Engine," by .^ngus Sinclair.

could be slrenKlhened by cross braces.

A very seriinis objection occurred to

mc when 1 first examined the engine,

which was the complication of parts

and the difficulty that would be en-

countered in effecting repairs. I wrote

:

"The designer appears to have had no

consideration whatever of the fact that

repairs would have to be done fre-

quently to a locomotive ptilling fast

heavy trains. The engine is very hand-

some and displays admirable work-

manship. It has

large bearings

and strong con-

nections ; but we
would not like to

have the duty of

keeping a num-
ber of them in

working order."

.\fter the ex-

hibition was over

the James Tole-

man was put
upon the Chi-

cago, Milwaukee

& St. Paul Rail-

road, to haul ten

parlor cars, 82

miles in two hours. It failed very de-

cidedly on that service, both from lack of

steam and through breakage of parts.

F.\TE OF THE JAMES TOLEMAN.

Replying to a letter of inquiry which I

sent, Mr. A. E. Manchester, superin-

tendent of motive power of the Chicago,

Milwaukee & St. Paul Railway, wrote:

"The engine 'Janies Toleman' was some

seven years ago turned over to the Purdue

University, La Fayette, Ind., as a museum
feature, and I believe is still there.

'As to the performance of the engine

on our road will say that we never got

any practical results from it at all.

the end of the flue sheet and the back end

of the lire box.

'The engine, as you no doubt remem-
ber, had four cylinders. The inside cylin-

ders connected with a crank shaft to the

front driving axle and was operated by

a shifting link motion. The back cylin-

ders were connected by a wrist pin to the

back driving wheels and axles and were

operated by a Joy valve motion. All of

the cylinders drew their steam from one

niggerhcad and dry pipe, and the result

of this was that whichever pair of cylin-

ders, either inside or outside, took steam

first, there was not enough went into the

other cylinders to blow into the cylinder

cocks, and it was only with a light

throttle and moving slowly that all cylin-

ders could be made to take steam at once.

When but two of the cylinders were get-

ting all the steam, the tractive power on
that pair of wheels was not enough to

take care of the work that the cylinders

would develop, consequently the engine

would stand and one pair of wheels would

spin like a circular saw and the others

would be doing nothing.

"Mr. Winby, who was the designer and
owner of the engine, stayed with it, and
had his mechanical engineer and a special

engineer whom he brought from England
with him for something like two months,

tuitil he became thoroughly disgusted and

went oflt and left it. We have not had

a word from him for a number of years.

I think he has forgotten that he ever de-

signed or uwned the James Toleman.' "

FRENCH FAVOR N0\'ELTIES.

France has given to the world a fair

share of the freaks designed to send the

ordinary forms of locomotives premature-

ly to the scrapheap, and, incidentally, to

demonstrate what amateur designers

could do in wandering away from well

trodden paths of engineering rectitude.

FIG. 21. HEILMANN

"In the first place the grate surface and

the size of the fire box were not equal to

the demands on the boiler, and no ad-

justment of the front end or exhaust ap-

pliances was equal to taking care of the

demands on the boilers.

"You will remember that one of the

features of this engine was that the flue

sheet extended into the fire box. In other

words, it was a combustion chamber re-

versed, and it was found in practice that

all of the grate surface under this pro-

jecting portion of the cylinder part of

the boiler would not burn the coal, conse-

quently the grate surface was cut down
to the limited amount that was between

ELECTRIC LOCOMOTIVE,

leansGallic sentiment leans kindly to things

that look new.

"The earth was made so various that the

mind

Of desultory man, studious of change.

And pleased with novelty might be in-

dulged."

HEILMANN ELECTRIC LOCOMOTIVE.

The Western Railway of France experi-

mented persistently in 1897 w-ith electric

locomotives. Fig. 21, which generated the

electricity in driving it. This form of

engine was invented by J. J. Heilmann,

a Swiss engineer, residing in Paris. The
first locomotive of that type tried was
considered to work so satisfactory that
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two others, much more powerful than the

first one, were made, one of them being

the subject of illustration which was

copied from the Raikvay World, of Lon-

don. The body of the engine consisted of

heavy steel girders which was carried by

two eight wheel trucks. Above the rear

part on the deck built upon the frames

were placed the boiler and coal bunkers,

while the principal steam engine, the two

generation electric dynamos, the exciter

with a special engine and the airbrake ap-

paratus were carried above the leading

truck.

The boiler was of the locomotive Bel-

paire type, and provided 1,996.5 sq. ft. of

heating surface. The grate area was 35.95

sq. ft." The boiler pressure carried was

about 200 lbs. to the sq. in.

The engine was compound with six

cranks set in a form that was reported to

give perfect equilibrium. The engine

drove two electric generators continuous

current machines, independently excited.

The current supplied by the generators

-was said to develop 125 horse power at

62 miles an hour. It was calculated that

this locomotive would haul a train weigh-

ing 250 tons at the speed of 62 miles an

hour, which seemed to me a small per-

forman(;e for the expense involved.

The Heilmann locomotive formed a

spectacle to the people of Paris for only

a few short months.

THUILE LOCOMOTIVE.

Another expensive French novelty was

the Thuile high-speed locomotive, ex-

under the back end, although the necessity

for this was not apparent, as there were

only 59,000 lbs. on this truck. This makes

less than 10,000 lbs. on a wheel for this

truck, and under 15,000 for a four-wheel

truck, which would seem preferable to

the extra pair of wheels.

The driving wheels carried only 65,000

lbs., or about 16,000 on a wheel—but little

more than was carried by the trailing

Fig. I

enjoyed many opportunities of passing

judgment on so-called original types of

locomotives that were going to push the

common types out of service. He never

made a mistake of judgment in telling

that the ordinary original type of loco-

motive was a fake. He has now no

hesitation in saying that the Thuile will

fall into rank with the Fontaine, the Raub

Central Power, the James Toleman and

HG. 23. SECTION OF BOILER OF THE
THUILE LOCOMOTIVE.

hibited at Paris in 1900 by Schneider &

Co., of Crensot, France, and shown in

Fig. 22. That engine was designed to

haul trains from 180 to 200 tons, equal to

about four Pullman cars, at 75 miles an

hour on level roads, and was calculated

to develop about 1,800 horse power.

There were four coupled wheels, a full

truck at the front and a six-wheel truck

truck. The total weight of the engine

in working order was about 165,000 lbs.,

and the tractive power 15,652 lbs.

The boiler was of a flattened section, as

shown in Fig. 23, similar to the "James

Toleman" boiler, to get it between the

wheels, which were 8 ft. 2^/2 ins. diameter,

and the method of cross-staying is shown

in the sectional cut. The diameter of

upper portion was about 54 ins., while the

lower is 48.5 ins. The height was 79 ins.

There were 183 ribbed tubes, 2j4 ins. in

diameter and 14 ft. 3 ins. long, giving a

heating surface of 2,941 sq. ft., which

with 263 ft. in firebox gave a total of

3.204 sq. ft. The boiler pressure was 213

lbs. The grate area was very large for

European practice, being a trifle over 50

sq. ft.

Cylinders were 20 x 275^ ins., and a

Walschaerts valve gear was used. The

total wheel base was 40 ft. 2 ins., and

entire length of engine, 46 ft. The cab,

which had a wind-splitting attachment,

was in front of the engine, while the fire-

man was at the rear—46 ft. away.

The tender was also of peculiar design,

having ten 42-in. wheels under it. The

wheel base was 25 ft. 7 ins., and the ten-

der weighed about 49,000 lbs., empty, and

121,000 in working order. It carried about

6,000 gallons of water and 7 tons of coal.

I was indebted to Engineering, of Lon-

don, for the data given.

I examined that locomotive very care-

fully at the Paris Exposition and dis-

cussed its peculiarities with some of the

most eminent engineers who were visitors

at the show. The following conclude

notes which I wrote to my paper about

the Thuile locomotive:

"The engine shows traces of very care-

ful designing and the construction work

has been wonderfully well done. I hst-

ened to several well-known European en-

gineers discussing the merits and short-

comings of the machine, and I certainly

was surprised to find that the consensus

of that opinion was favorable. The writer

dislikes to be in the minority, but he has

FIG. 22. THUILE LOCOMOTIVE.

the Holman locomotives, which are all

of amusing memory."

Railroad Enginemen as Chauffeurs.

Railroad men, especially those who have

enjoyed the experience of running loco-

motives, are the most careful operators

of horseless carriages to be found upon

the public highways. This spirit of

caution arises from several causes. A
man accustomed to the running of a

locomotive realizes the serious results that

may come from breakage of even a minor

part and the liability of even the strong-

est material to unexpected fracture. The

railroad man also has the feeling that

the absence of guiding rails lets an auto-

mobile roam too freely into ditches or

into conflict with telegraph poles when

anything goes wrong with the running

gear.

Many wealthy people, owners of auto-

mobiles, pay very liberally for men com-

petent to run and care for automobiles.

We would urge upon such people to en-

gage, as chauiTeurs, men who have gone

through the experience of running loco-

motives. Old firemen might do just as

well, since engineers looking for jobs are

not numerous. Accidents due to reckless-

ness and incompetence of men driving

automobiles are becoming so common

that automobile owners desirous of pre-

serving alive their family and friends

would do well to engage railroad engine-

men as chauffeurs.

The American Locomotive Company

have recently received an order of lOl

Four-Wheel Motor trucks for the Brook-

lyn Rapid Transit Company. These will

be built entirely to designs prepared by

the builders and will follow closely the

M. C. B. standards, and embody as far

as possible the practices of locomotive

construction, thereby insuring strength

combined with easy riding qualities, the

two essential characteristics of the motor

truck of the present day.
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General Correspondence

C. & O. Consolidation.

r.ditor:

We received your posul card of Sep-

tember 30th and with interest have

read over your description of our G-8

engine No. 631, shown on page No.

441 of your October issue. We have

Iniilt two of those engines, and they

were designed with the following ob-

jects in view:

To obtain a stronger frame than wc
are now using on our standard 22 in. X
28 in. engine. By substituting the Wal-

schaerts for Stephenson valve motion,

to permit of our njore securely bracing

the frames to each other. We increased

the stroke 2 ins. over our standard engine,

reduced the boiler pressure 15 lbs. per

sq. in., haul the same tonnage as the other

cla.ss of engine, and on account of the

difference in the pressure and heat, have

fewer boiler troubles.

Up to date the G-8 has been a very

satisfactory engine, and has, thus far,

borne out all we e.xpected. We thank

you for your note and very nice de-

scription of the engine.

J. F. Walsh,
Sup't Motive Power,

Chesapeake & Ohio Railway.

Richmond, Va.

lives C-61 and 3,401 exhibited in Paj-is

in 1900.

For completing the information I give

you below the principal particulars relat-

ing to the valves of these locomotives.

The arc of a circle moved through

never been a believer in things won-

derful; that is, I have held that there

is always a good scientific reason, and

everything can be so accounted for.

But all this has changed. I am now
almost ready to believe in airships, one

EXPRESS ENGINE, 4-4-2 TYPE, USED ON THE P. L. & M.

French Compounds.
Editor:

I have the honor to address to you a

photograph of our Locomotive 2,990,

which is in appearance the same as the

Locomotive 2,975 w-hich you asked for.

These engines run on the Paris, Lyons
and Mediterranean Railway.

The distribution of steam is made

by the Walschaerts valve gear, and the

apparatus for changing the stroke is

the same as that described on pages 10

and II of the notice of our Locomo-

by the eccentric, for admission is 130

degs., and for tlie e.xhaust 70 degs. The

maximum travel of the high pressure

valves is 5.7 ins,, and that of the low

pressure valves is 4.92 ins. The steam

opening for the high pressure valves

is 1.33 ins. The inside lap is about I-IO

of an inch on the high pressure valve.

The valve arrangement can permit 88

per cent, of the boiler pressure to enter

the high pressure cylinders and 63 per

cent to enter the low pressure.

L. Maiechal,

Engineer-in-Chief

Material and Power, P. L. M.

Paris, France.

Slipping Shut-Off.

Editor;

I have quietly perused )'our excellent

publication for many years. I have

ATLANTIC TYPE ENGINE ON THE P. L. & M. IN FRANCE.

track railways and even compound lo-

comotives, and all this has been

brought about by the simple fact we

have here engines that are so imbued

with the "old scratch" that they slip

shut-off. I did not believe this, al-

though attested to by half a dozen as

good engineers as ever need be, and as

truthful men as ever will be. I say I

did not believe it until I saw it and

e^perienced the same myself. That

these engines will not only continue

to slip when shut off, but will "cut

loose" while drifting and slip enough

to convert the most skeptical—and

there are some—is certain. If you

wish to attempt any explanation of

this inexplicable phenomena, I vow
attention. I wish to say there is no

danger of my subscription lapsing.

Others of the family, although not fol-

lowers of the rail, are interested in the

journal. There is always something

for everybody. J. C. McC.

Pittsburg. Pa.

[There was a lengthy and interesting

discussion of this phenomenon in the

pages of Railway and Locomotive Ek-

GiNEERiNG some time ago. The letters

from our numerous correspondents can

be found by refence to the 1904 index,

under the heading which appears over

this letter. We refer the writer of the

letter and any others interested in the

question, to page 112 of our March,

1904, issue. The expression "slipping

when shut off" is misleading. Many
persons seem to think that under the
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circumstances described, the wheels are

revolving faster than the speed of the

engine would warrant. As a matter

cf fact the wheels are not revolving as

fast as they should for the speed of the

engine, but the peculiar jarring effect

produced very closely resembles the

sensation caused by ordinary slipping

under steam pressure, and has no

doubt been mistaken for it. With
throttle shut off, there is nothing to

make the wheels spin round ahead of

the speed, but there is every reason

ivith bent pins, or sprung or slightly

twisted axle, or engine out of quarter,

to have the motion of wheels slightly re-

tarded, and a slipping sensation pro-

duced.

—

Ed.]

volves upon the traveler to hatch up a

little mechanical instinct, run his eye

down the length of the train, keeping it

in the vicinity of the wheels, and look

for a car with double, swivel trucks, such

as is shown in Fig. 3, which belongs to

the last and best variety. These cars have

either four or £i.v wheel trucks, the latter

kind usually being placed under the sleep-

er? and diners, and are by far the most

comfortable cars to travel in.

All the cars are made up of compart-

ments, except the diners and chair cars,

and they are generally of two classes,

namely, first and third. On all but a

very few roads the second class com-

partments have been eliminated. Where

to the third class on roads operating only

second class accommodation is still ad-

English Railway Cars.

Editor

:

I have recently returned from an ex-

tended trip through England and send

you the result of my observations on the

types of passenger cars used in that coun-

try, and which I hope will be of interest

to your readers.

The accompanying drawings indicate

the three general types of British rail-

way cars. The most primitive type,

Fig. I, is the shortest of all the passenger

cars or "carriages," and has from three

to four compartments. The wheel base is

rigid with the exception of a very slight

lateral motion which the bearings give.

The car is from fifteen to twenty feet in

length. These cars are very old. In

fact, if some of them were not being con-

tinually rejuvenated by a fresh coat of

paint their ancient mien would suggest

Noah and the Ark. The second type of

car, Fig. 2, is of about equal antiquity,

but is a few feet longer and has from

u -
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Old Colony Equipment of Old.

Editor:

Referring to the short sketch of the

little engines called pups, illustrated on

page 307 of the July number of Railway
AND Locomotive Engineering, I am mucli

indebted to Mr. W. A. Hazelboom of

Boston, Mass., for information in regard

the Bangor & Aroostook Railway, with

its 500 miles of track and 5,000 cars of all

kinds, furnish the public with finely

equipped trains, both passenger and

freight, reaching every point of commer-
cial and scenic interest in northern Maine.

What to me was of more interest than

the foregoing claims, were the changes

brought about by the company's store-

keeper, Mr. Wm. Simmons. Through his

courtesy I was shown over the works

—

the air brake department was an ex-

ample of up-to-date appliances which
were seen on every side, nothing from a

monkey wrench to a twentieth century

outfit was lacking. This latter machine

Rood
No. Names. Wheels.— Dorchester .... 12

9 Plymouth 12

4
5
8

3
18
6

7

Kingston
T. Q. Adams.
Ma -[ayflowcr
Patuxet .

Abington
Weymouth
Hingham

Uuincy
John Eliot
Gov. Bradford ,

Gov. Carver . . .

Miles Standish.

TABLE OK OLD COLONY MOTIVE POWER AS IT STOOD IN 1845.

Weight. Cylinders.

53,300 16 X 20

56,400 16 X 20

36.S00
41,600
44,600
34,800
38.500
35,000
40,650

36,900
36,950
26,500
26,500
26,500

14 X 18

15 X 20
15 X 20
121/2 X 20
14 X 18

14 X 18

14 X iS

I2j/^ X 20
14 X 18
II X 20
II X 20
II X 20

Builders. Date.
Hinkley & Drury 184
Seth Wilmarth 1849

Ilinklcv & Drury 1846
i)o. 1847

John Souther 1848
Hinkley & Drury 1846
Jabez Coney 1848

Do.
Springfield Mfg.

Hinkley & Drur>

Do!
Do.
Do.

Co.
1848
1849

1848
1848
184s
184s
1845

Remarks-
Rebuilt as 8 whcehr. Sold to U. S. Govt.
Rebuilt as 8 wheeler. (See page 317 Rv.
Ran until 1878.

"
1889.

"
1872.

"
1870.

'
'879.

••
187-..

•
1883.

"
1884,

Loco. E«o., July, 1907.)

Rcplacid by the "Shawmut"

was first of the 8 wheelers.

had been rebuilt and re-named
Gridlcy Bryant.

History unknown.
Sold to Bangor & Oldtown R. R. 1852.
Ran until 1878.
Sold 1851.
Ran until 187 •. Was called "Standish"

— Comet A light English engine. Sold

in later
years,
with the Gov. Carver in 1851.

to these little engines which I was un-

able to give at that tiine. He sent mea list

of the locomotive equipment of the Old

Colony Railroad used in 1849, fifteen en-

gines in all. The Gov. Bradford was one

of three "pups," and was built by Hinkly

& Drury in 1845, cylinders, 11x20 ins.,

weight 26,500 lbs., and sonic remained

in service until 1878.

Dubuque, la. Geo. H. Brown.

that have come over the villages of Milo

and Milo Junction, situated about one

mile apart. To-day one would search long

and carefully to find a landmark that

would remind him of the quaint old rest-

ful conditions of years ago. The reason

for all this was not far to seek, a never

failing water power, that had wasted its

usefulness on the desert air, caught the

was being operated for cutting band bolts

on hose—the boy operator seemed to en-

joy his work, and said he did.

This village consists of about 200
houses, built by the company for their

employees, and rented at a nominal fig-

ure only to employees. Each house has

bath and other modern appliances—cheap

rent and some lu.xuries should make em-

Old Rogers Engine.

Editor

:

I have liad a copy of a very old Rogers
engine made from the original, which was
given to me by Mr. Thomas Rogers
shortly before he died. He considered

this engine the finest one ever turned out

of his works up to 1855. It was built

for the New York & Erie Railroad, and
was used for fast passenger service be-

tween Jersey City and Delaware, now
Port Jervis. Your readers may be in-

terested in seeing this old time engine.

Nem York. .Andrew J. Fallon.

In Northern Maine.
Editor:

A few weeks since, while on my vaca-

tion, I visited the picturesque section of

LJncle Sam's northeast pleasure grounds

—

a land of mountain, hill and dale—hun-

dreds of beautiful lakes and winding riv-

ers, many with unpronounceable names

—

as a sample try one they call easy—Lake
Chemquasabamticook.

I was interested in the improvements in

means of transportation in the country

north of Bangor—within the memory of

the present generation there were no rail-

roads north of Bangor and Oldtown, in

the counties of Piscataquis, Penobscot

and Aroostook—the toot of the horn of

the driver of the stage coach often blended

with the howl of the wolf, now the toot

of the steam engine has succeeded both

—

uLU Ki.H.EKs i:.\(..L\i;. .\i-.\v York and ekie r.\ilru-\I',

eye of a captain of industry and straight-

way was harnessed, to lighten the burden

of man. It is here that the Bangor &
Aroostook Railroad played the part of

the magician, for it is here they have es-

tablished their great car building and re-

pair shops— it has been my good fortune

to visit many such plants, but here every

kmd of material for building or repairing

any style of car or engine used by the

B. & A. were stored and systematized in

such admirable shape that not a moment
would be lost in finding any part or parts

required. This fine arrangement was

ployees loyal, and from conversation with

a number of them I believe it does—that

this is a question well worth the attention

of other railroad companies, is the opin-

ion of Superb.

Rochester, N. Y.

Head Work in Little Things.

Editor:

I remember distinctly in the shop where

I learned my trade, the president of the

company used to pay us a visit every

day, and man/s the time I have seen him
going about with his hands full of wash-
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ers, nuts and nails that he liad found

lying around loose, in his rambles. lie

never failed to notice them and pick them

up and score any man he found that was

wasteful or slovenly in his workmanship.

The old man was wealthy then and is

a great deal more so now. He was quite

a genius on inventing things that were

useful in his factory. The boys used to

call him a skinflint because he was so

saving of his materials, and a crank, be-

cause he was so particular about his work.

I have known him to leave a job lie for

a week or more because there was some

small detail that did not seem to amount

to a hill of beans to us, but it was an

insurmountable difficulty until he could

see his way clearly.

Some of his creations were original and

most useful for the purpose intended. If

he saw any tool or implement that was

continually giving trouble or wearing out,

his wits were at work instantly to remedy

the defect and he generally got what he

went after too. He reminded me in some

respects of the old fellow in Kentucky

that had run a distillery all his life, and

this is the advice he gave his son who was

going on a trip to see the country and

what lay beyond the Kentucky hills:

"My son, we have always been mighty

had this same ash hoe in the shop once

a week for repairs and we always put the

blade on with a nut behind, and one in

front and one hole through the blade.

The old man was a willing listener to the

Pi
[ I

L=jr
TOOT'S •ST.AYTIGHT" FIRE HOE.

fireman's tale of woe, and his ready brain

began to work on an improvement. What

he evolved, I think, would be well for

some railroads to adopt. I have made

these same implements for many roads,

but the old man's idea is the best ever.

I give it in a sketch and can recommend

it as strong, durable, can't turn on the

handle, easily made and if it ever does

THE OLD •LIO.N" U-X THE WHITNEYVILLE & M.\CHL\SPORT R.-MLROAD.

sparing about using water in this neck of

the woods. You know how it will rust

iion and steel, so be very careful how

you drink it, for the Lord only knows

what it will do to your stomach."

Our president and the old distiller had

confidence in their own products and be-

lieved in what they knew was good, but

did not care to take chances on some-

thing they were unfamiliar with.

In passing through the engine room one

day, the old man came upon the fireman,

cussing a blue streak on account of the

ash hoe being loose on the bar and turn-

ing on the handle. The fireman usually

get loose, all one has to do is suspend

It on a rail-plate, or any old thing that is

solid and give it a blow with a hammer

on each side and it is tight for some time

to come. T. Toot.

Si. Louis, Mo.

Old "Lion" of the W. & M. Railroad.

Editor:

The recent dismantling of the Whitney-

ville and Machiasport Railroad, built in

1841, seems to call for something more

than a passing notice.

This road was among the first construct-

ed in the United States, except possibly

the Oldtown and Veasie road m Penob-

scot County, which was built about the

same time. The first successful trial at

railroading with locomotives in the United

States took place in 1829 with one of three

locomotives imported from England.

At the close of 1830 there were but forty

miles of road completed in this country,

and at the close of 1841, which was the

year of the completion of the Whitney-

ville & Machiasport road, there were but

3,331 miles in all in the United States.

The "Phenix" was the first engine which

ran over this road, was of English make,

and was sent by Hinkley & Druty, of Bos-

ton, to perform the work, while the

"Tiger," one of the engines recently

shipped to Portland, was being built by

them. This engine was completed and

sent by schooner to Machiasport in 1842.

The "Lion," a companion engine, was

also built by Hinkley & Drury. This loco-

motive was commenced in 1842 and com-

pleted in 1843. Only one of these engines

was used at the time on this road, except

for grading purposes or to make up

trains.

When this road was new the return trip

from Machiasport with a "light train" was

frequently made in from 15 to 20 minutes.

The road was 7% miles in length, with

wooden stringers covered with strap iron,

and this speed may be considered remark-

able under the conditions. There were

ten single saws, six lath machines and a

shingle and clapboard machine running

day and night on the dam at Whitneyville

at that time, and eight train loads of lum-

ber were manufactured each twenty-four

hours. This road was in active use for

more than fifty years, lumber and freight

being conveyed by rail until 1892, at which

time it became so much out of repair that

a train could not be run on the rails mov-

ing at a rate much faster than a walk.

The reason for the abandonment was

that the falling off in the cut of lumber

made the effort to provide for natural de-

cay a losing game. From the start to

finish 'the road was free to anybody who

chose to ride upon it and take his own

risk, and the accommodating engineer

would always slow down or, for a lady or

an old man he would come to a halt, that

they might take passage or depart in

safety at the "Old Country Road," near

Machiasport.

Special trains have been run to convey

parties to Machiasport to go on sailing ex-

cursions, and political lectures at Machias

and Machiasport, and, unlike anything of

the kind ever known in the whole history

of railroading in the United States, they

were always free; those who were thus

favored not even deeming the services of

the engineer and fireman worthy of a tip.

During the fifty years of free riding few

accidents occurred among those who

availed themselves of the privilege, though
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several were killed in various ways while

connected with the service of the road. At

various periods eight or ten different en-

gineers were employed during the fifty

years' service of the road. Dana Bullard

was the first machinist employed on the

engines and made occasional runs to the

"Port."

A man by the name of Butler, however,

was the first regular engineer. He was

followed by Colonel Dorman who ran a

short time; Michael Corbett ran several

years, and Samuel Paul, machinist, ran

occasionally. Corbett was succeeded by

Cornelius Sullivan, the present owner of

the "Agency" property, who ran twenty-

three consecutive years. The others were

Albion Dunning, Edwin K. Smith, John

R. Sullivan, and finally Cornelius Sullivan,

Jr., who had a more trying experience and

participated in more railroad wrecks than

all the others combined.

The Phenix was sent away years ago.

The Lion and Tiger, which weigh with

tender about nine tons eacli, were recently

purchased together with tlie scrap iron

and spikes of the road by Thomas Towle,

Portland, Maine. Whether these engines

will be broken up or preserved as keep-

sakes is not known ; but the people in

Machias felt that they were losing old and

tried friends and before they were taken

away photographs of them were secured

by Albee Brothers, of Machias. These

gentlemen were kept busily engaged sev-

eral days making duplicates to supply

those in this vicinity who were desirous

of retaining memories of the past. Our
illustration was made from one of these

photographs. W. A. H.^zelboom.

Boston, Mass.

Some Smooth-On History.

The history of Smooth-On, while not

by any means ancient, is rather interest-

ing. The manufacturers tell us that this

compound was made in 1893 by Vreeland

Tompkins, a student in 'chemistry and

graduate of Rutgers College, the object

being to make a chemical iron which

could be easily applied to cracks and

holes in iron, so as to make permanent

repairs.

A compound capable of being used >.o

make such repairs had to fulfill certain

conditions. These were that it must

mctalize practically as hard as iron. It

must expand while metalizing, so as to

completely fill any opening into which it

Latest Cloudscratcher.

Our illustration shows a view from

the office windows of Railway and Loco-

motive Engineering. The photograph

was taken looking over Liberty street

toward Broadway, where the latest and

tallest cloudscratcher proudly stands.

It rears its steel flagpole top 706 ft. above

the sidewalk, and the building might be

called the temple of domestic art, for in it

is the shrine of the sewing machine. The
factory for these machines is situated at

Elizabethport, N. J., just opposite the re-

pair shops of the Central Railroad of

New Jersey. Both are busy hives of

industry—one of them is a hummer and

the other is the Singer.

The Falls Hollow Staybolt Company,

of Cuyahoga Falls, Ohio, inform us that

the fire on the 13th ult. which destroyed

the building in which was housed the roll-

ing mill plant, did very little damage to

the machinery and the mill is now again

running in better condition than before

the fire. The officers of this company

say they wish to thank their friends who.

though urgently requiring staybolts, have

waited until repairs were made.
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might be introduced and also force itself

into the grain of the iron. When metal-

ized, it must expand and contract to the

same extent as iron. After two years'

work this was accomplished, and the

chemical compound made was named

Smooth-On. It forms the base for the

various Smooth-On Iron Cements. The

chemist of the Smooth-On Manufacturing

Company of Jersey City. N. J., has given

careful study to the subject for twelve

years, and has succeeded in compounding

the iron cement known generally as

Smooth-On.

Smooth-On Iron Cement was first pre-

pared only in the form of powder and

used by mixing it with a certain per-

centage of water, to the consistency of

stiff putty and immediately applied to cold

metal, as it mctalizcd rapidly. In a few

hours it became as hard as iron, having

practically the same color and appear-

ance and the same power of expansion

and contraction. This cement, while use-

ful where small amounts of cement were

required, necessitated unduly hurrying the

work when handling large quantities

was required. By further experiments

a solvent was found for this cement

which would evaporate upon the appli-

cation of heat ; this enabled Smooth-On
to be prepared and kept in the paste or

fluid form until wanted for use.

There are now six Smooth-On prep-

arations, each made for a special pur-

pose. Smooth-On for foundrymen, the

first Smooth-On Iron Cement made, is for

removing blemishes from iron or steel

castings.

Smooth-On compound for engineers,

the second of the Smooth-On Iron Ce-

ments, is for making repairs on steam or

hydraulic work, when the application can

be made to cold metal

The third Smoth-On Iron Cement

placed upon the market is Smooth-On

Joints. This cement is used for making

joints on cast iron hub joint pipes.

Smooth-On Elastic Cement, the fourth

Smooth-On product, was a step for-

ward in the compounding of iron ce-

ments, as this cement is prepared in fluid

or paste form and kept in that state until

it is wanted for use, by packing in air

tight cans. This fluid cement will run

into very small cracks, holes or seams,

fining them with iron, and by many it is

called magic iron.

The fifth Smooth-On specialty, called

Smooth-On Iron Cement Sheet Packing,

is a combination of Smooth-On Iron

Cement No. i and rubber. The Smooth-

On in this packing has the same

action as when in the powder form,

namely that of expanding slightly when

ir comes in contact with steam, hot or

cold water. It completely fills any un-

even places in the flange faces, thus in-

stantly making a tight joint.

The sixth Smooth-On specialty is the

Smooth-On Coated Corrugated Steel

Gasket. It is made from specially pre-

pared mild, tough steel, stamped with

concentric corrugations and then coated

with Smooth-On Elastic Iron Cement

Flanged joints, where this is used, will

withstand any pressure or temperature

that the pipe will stand; the gaskets are

not affected by steam, water, oil, air or

ammonia.

Tommy—"What's an idgiot?"

Johnny—"An idgiot's a feller who
don't know the difference between a

smoke stack an' a sand box. A chump

who don't know nothin'."

Tommy—"You're wrong there. It's the

man who thinks he knows and doesn't."
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Seventy-five Ton Flat.

A very practical test of the carrying

power of a steel flat car was recently

made at the CoUinwood shops of the

Lake Shore & Michigan Southern Rail-

way. One of our illustrations shows an

80-ton consolidation engine mounted on

the car whose nominal capacity is 150,000

lbs. The car was not over-strained or

damaged in any way, but held up the iron

Ivatt, locomotive engineer of that road.

This test, like the one on the Lake Shore,

was what automobile people might call

an endurance test, as neither of these

steel cars would be called upon to carry

just this kind of load in everyday traffic.

The Lake Shore flat measures 35 ft.

6 ins. along the side sills and is 9 ft.

10 ins. wide over all. It is made of two

outside sills, two double intermediate

I-beams weighing I2J4 lbs. to the foot

and placed side by side. These butt

against the needle beam at one end and

the body bolster at the other. The inner

intermediate sill is a lo-in. I-beam be-

tween body bolster and needle beam. The
stake pockets are placed on the inside of

the outside sill and the stakes therefore

pass through the floor of the car and have

the full depth of the outside sill at least

SECTION THROUGH BODY BOLSTER OF LAKE SHORE HE.WY STEEL FLAT C.M<.

horse in good style. This means a theo-

retical overload of about 10 per cent. The
car was not moved about, as the test was
intended to be one of dead weight only,

and it satisfied the designers that the car

was all that it was intended to be. The
car was built by the railway company and

the photograph and blue prints from

sills and two centre sills. There are thus

eight longitudinal sills in the car. The
side sills are made of J/2-in. plate edged

top and bottom on the outside and inside

with angle irons turned so that the flanges

are outward. The sills slope down back

of the body bolster from I2}4 ins. to

21 '4 ins. at the needle beams. The centre

LAKE SHORE STEEL FLAT CAR TESTED WITH HEAVY LOAD.

which our illustrations have been made
were received through the courtesy of

Mr. Le Grand Parish, the S. M. P. of the

road.

In our August issue, page 355, we
showed a somewhat similar test made on
the Great Northern Railway of England,

where one of that company's eight-foot

"singles" was mounted on a 40-ton well

wagon, which was designed by Mr. H. A.

sills are 14J/2 ins. deep at the ends and

slope down like the side sills, but have a

depth of 24 ins. at the needle beams. The
four intermediate sills are made of I-

beams 10 ins. deep and weighing 25 lbs.

to the foot. The needle beams are made
of plates and angles similar to the out-

side and centre sills. Between the needle

beams and the body bolster, the outer

intermediate sill is made of two 6-in.

on the one side where the sill is deepest.

The part of the car between the body

bolster and the end sill is strongly braced,

for in addition to the side, centre, and

the extensions of the four intermediate

sills, there are at each end, heavy plate

and angle bracing in a diagonal direction

from centre to outside sills. The end sills

are made of 12-in. channels weighing 40

lbs. to the foot. The body bolster of this

car is made up of three heavy steel cast-

ings, the outer ones being each 3 ft. 4 ins.

wide and extending from outside to cen-

tre sill of the car. Each has three heavy

transverse webs with broad flanges top

and bottom. Each is deeply lipped below

the outside sills and butts against the

centre sills, to which they are riveted with

wide flanges. The structure of the out-

side intermediate sill is carried through

the body bolster in the form of cast web
and flanges which are an integral part of

the bolster. The centre casting which lies

between the centre sills is a heavy and

substantial webbed and flanged steel cast-

ing 3 ft. 4 ins. long, by 12 ins. wide. The
car is covered by two layers of plank each

1-34 ins. deep.

There is a cover plate over the whole

of the body bolster area and with the

deep centre sills and the double edged

side sills and the substantial bracing of

the whole, the car is of exceedingly stiff

and strong construction, and altogether it

is one calculated to successfully resist the

exceedingly severe usage to which a flat

car, heavily loaded, is subjected not only

in long trains at the present day, but also

in the gravity sorting yards used by many
of our more important railways. The car

is intended for regular service, but heavy

and concentrated loads are its specialty.

Think of your own faults the firit

part of the night when you are awake,

and of the faults of others the latter

part of the night when you are asleep.

—

Chinese Proverb.
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Floating a Railway Tunnel.

Our rcack-rs will rLMiiembcr tlic dcscrip-

'tion of the Subaqueous tuunel at Detroit

which we gave in the September issue of

our paper, page 411. This tunnel is on

tlie line of the Michigan Central Railroad

Love of High Speed.

Word has gone forth that Pittsburgh,

Pa., is suffering from an epidemic of

reckless automobile speeding. Those
who sent out the dispatch containing

the above information might have just-

RIVKR TUG TOWING FLO.\TING TINXEL TUDES .\[ DICTKOIL.

and connects the .-Xnicrican and Canadian

sides of the river.

The first one of the tube sections was
recently floated off from the builder's yard

and towed to its place, as shown in the

illustrations which we are able to pre-

sent this month. The excellent photo-

graphs from which our half tones are

made, were taken by Mr. L. Pesha,

photographer, of Marine City, Mich.

The tubes are made in pairs and the

<iiaphragms which project out from the

sides, have, as we previously explained,

been covered on the sides with 3 in. plank-

ing. This helps to keep the tubes afloat

iind when the tubes are in place the plank

slides form a sort of receptacle into

which the concrete is poured, so as to per-

manently bed the tubes in solid ma-
terial.

The ends of the tubes are blocked up

with temporary bulkheads, made of

-wood and the tubes contain air which adds

to their buoyancy. On top of the tubes

are two cylinders in which compressed

air is carried. It thus will be seen that

with the aid of wood and confined air,

the tunnel tubes float on the surface of

the water, and the sinking is done by

gradually letting out air enough to cause

them to slowly settle. They are towed

by a river tug and are steered in between

the rows of guide piles and then sunk to

their permanent place in the river bed.

The work is unique of its kind and when
the tunnels are opened for traffic the

Michigan Central car ferries will prac-

ticaly be things of the past.

ly parodied a remark made by a Scots

divine who was preaching on the text,

"David said in his haste, All men are

liars." and remarked. "David, if you

had lived in this parisli you would have

gets control of any speed making
vchiclt, be it a carriage pulled by a fast

horse, an automobile or a locomotive.

It is human nature to seize a piece

of the Flying Carpet of Eastern fable,

and it is well known that the young en-

gineer or the freight engineer tem-
porarily called upon to pull a passenger
train is likely to attain the most reck-

less speed. But he has his road all to

himself and the likes of him; he has not

got to reckon with the presence of

pedestrians, ponies, pigs, poultry, or

other lawful users of the highway.
Likewise he has an elaborate system
of signals to notify him of danger
ahead. Yet those familiar with train op-

erating know it is not every engineer that

has aptitude for fast trains, and moral
courage is required of him who would
run at a mile a minute. "The engineer
of a limited goes crashing into the

night, knowing every foot of the track,

reading every light, and putting his

f.iith in others. Sometimes the lights

.ire on the other side, and the fireman,

stripped to his undershirt, even in zero

weather, springs forward to the seat he

never uses and calls the signals. The
engineei" repeats them back, looking

straight ahead, and the fireman, sweating

at every pore, goes back to his everlasting

shovel. Curves are taken at full speed.

Towns are passed with the throttle wide

open. Yards dancing with clear red and

gren lights, each of which is a voice and

3 sign to the engineer, are here one min-

ute and gone the next. There must be

U. R. SUB.AQUEOCS TUNNEL TUBES FLOATING ON THE WATER RE.^DY TO
BE SUNK INTO PLACE IN THE DETROIT RI\ER.

made the same remark in your leisure."

The Pittsburgh man might have said

that there is an epidemic of reckless

automobile speeding all over the coun-

try. There is a tendency to reckless

speeding by nearly every person who

physical courage in the teeth of all

this, but greater and better still is the

moral courage of the man in the cab

—

his confidence in others as well as in

himself, and his readiness to assume

responsibility on the spot"
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The Why of Superheating.

Not long ago some very interesting

experiments were made by Dr. Mel-

lanby, in which the properties of super-

heated steam were the subject of inves-

tigation. The results obtained were

communicated to the West of Scotland

Iron and Steel Institute in a paper read

by the distinguished scientist himself.

Some interesting facts concerning the

condensation of superheated steam

were brought to light. When super-

heated steam passed through uncovered

pipes there was only a slight fall in

temperature and comparatively little

loss by radiation. On the opening of a

drain cock at or near tTie bottom of the

pipe system a considerable quantity of

water was drawn oflf, though the steam
temperature remained high. When dry

steam alone came from the drain cock

the experiment was repeated, time hav-

ing been allowed for condensation to

take place, and again a good deal of

water came off, although the super-

heated steam was still exceedingly hot.

The pipes were then covered with a non-

conducting material and superheated

steam turned on. Practically no conden-

sation was observed.

in the first two cases superheated

steam actually condensed and gave up

some of its superheat- In the third ex-

periment the temperature of the

covered pipe was above the condensing

temperature of the steam. From these

experiments it seems fair to assume
tli;it superheated steam when intro-

duced into the cylinders of a locomo-

tive or other engine is condensed, as

the walls of the cylinder are necessarily

below the temperature of the super-

heated steam and consequently conden-

sation take place.

Dr. Mellanby's theory of why super-

heated steam is economical is not that

it is able to resist initial condensation,

l)ut that there is a considerable reduc-

tion in that form of loss commonly
called the "missing quantity." This

loss, he believes, is almost entirely due

to valve leakage. The check to this

form of loss is the why of superheat-

ing and upon it, he thinks, the claim to

economy in the use of superheated

steam should be based.

In an article published in our edi-

torial columns in the January, 1907,

issue, and entitled "Leakage of Slide

Valves," we gave the results of some

instructive experiments made by Prof.

L. V. Stanford, of the University of

Pennsylvania, to determine the amount
of this form of loss. If the exhaust

steam from an engine be condensed and
the water weighed, there is usually

a considerable difference between this

weight and the amount got by the an-

alysis of the indicator card. This dif-

ference is the "missing quantity." Cylin-

der condensation and slide valve leak-

age arc generally regarded as the

cause of this loss. Prof. Stanford's ex-

periments showed that valve leakage is

much the larger factor in the produc-

tion of this "missing quantity."

These experiments, made at the Uni-

versity of Pennsylvania, confirm the re-

sults of some earlier work by Dr. Mel-

lanby, which he described in a paper on
"Steam Jackets," read in 1905 at a meet-

ing of Institution of Mechanical Engi-

neers in England. He found that the

greater part of the "missing quantity"

was directly due to slide valve leakage,

and that initial condensation was but a

small fraction of this form of loss, The
results of all these experiments show
slide valve leakage to be a more serious

loss than is generally supposed.

Two of the experiments made by Prof.

Stanford were for the purpose of ascer-

taining the amount of slide valve leak-

age, and the method employed was most

ingenious. He found that with a bal-

ance plate over the valve, 43,9 per

cent, of the total steam consumption as

determined by a previous test, leaked

away, and with the balance plate taken

off and the hole in the top of the valve

plugged up, there was still a valve leak-

age of 13.9 per cent.

Dr. Mcllanby believes that the use of

superheated steam reduces this form of

loss, and that therein lies its superiority

over ordinary saturated steam, and not on.

account of any prevention of initial con-

densation. That superheated steam

can exist in the presence of water is

shown by the fact that when passing

through pipes containing water pockets

it does not lose its superheat or evap-

orate the water-

It would be most instructive if some

experiments such as were made by

Prof. Stanford with saturated steam

could be made with superheated steam

as used in locomotives, and the actual

economy of superheated steam as re-

gards slide valve leakage be accurately

determined. We commend this feature

of the case to the engineering faculties

of our several universities where ex-

perimental work of this kind has been

so ably and so faithfully performed.

Fitting Piston Rings.

The constant desire for cheapness in-

machine shop work is the cause of

many of the troubles on twentieth

century locomotives. In no part of

the engine is this more manifest than

in piston rings, the manufacture of

which has come to be something of a

boast in some shops where they are

turned out at the rate of so many hun-

dred a day. The first mechanic chucks

a casting in the lathe, and a cut is taken

off inside and a cut outside. Then

each ring is sliced off. Following this the

vise hand cuts them apart, squeezes

them on the piston head and lets them

go at that.

If time were taken to study the form

which the split ring has assumed and

compare it with the true circle of

the cylinder wliich it is supposed

to fit, it would be seen that the

packing ring had bacome oblate in form

with an abnormal extension towards

the points of separation, or giving the

ring a somewhat pear-like shape. The

idea that the admission of a little steam

inside the ring will stiffen it out to fit

the circle of the cylinder is a hollow

delusion. It never will fit, except after

long wear and after the loosening ring

has moved round until the split portion

is on the top.

This recalls another persistent defect

in piston ring construction. The neces-

sity of holding the piston ring in posi-

tion by a dowel pin is so obvious to alt

who have ever removed pistons from

cylinders that the universal use of pins

might be looked for as a certainty. The



November, Jijoy. RAILWAY AND LOCOMOTIVE ENGINEERING 497

general inclliod in plaeiiig tlie piston in

the cylinder is to break the joints, as it

is called, that is to place one joint at

one side of the cylinder and the other

joint at the other side as far away from

each other as. possible. The piston is

no sooner at work than the two openings

begin moving towards each other; that

part of the ring where the cut is, being

lighter than any other part, naturally

finds it way by easy stages to the top.

A considerable blast of steam has a

clear passage at all times, and thus the

quick, cheap piston ring wastes the steam

to a considerable extent, and does it day

after day.

To go back to the construction of the

piston ring, the best method is to make

the rings at least one eighth of an inch

larger than the diameter of the cylin-

der, and after splitting the ring, it

should be re-chucked in the lathe and

sprung close at the joint and cut down

to the desired size. A dowel pin should

be put in the bull ring, or in the piston,

and a notch cut in the piston ring,

fitting as carefully as possible. These

operations take time, but every part of

the locomotives should be constructed

and fitted together in the best possible

manner. It may be added that there

are other reasons why the piston rings

should be held in place. There is a

danger in some instances of the piston

rings passing over the steam ports, and

the result is always disastrous. More
or less cutting of the cylinder follows,

and thus the life of the cylinder itself

is shortened by cheap, ill-fitting piston

rings, and the constant waste of steam

completely destroys the so-called value of

all cheap, and quick, and careless fitting.

Inductive Reasoning.

If any one was to see two men walk-

ing down the street, coughing violently,

would he have any sort of reasonable

ground for saying that the townsfolk

were all suffering from acute sore

throat? The answer is obviously no;

he would not have sufficient reason for

any such statement.

This is in concise form just the kind of

error often made by those who desire

to reason from single instances up to a

general law. Such a form of reasoning

is legitimate enough if you have a suf-

ficient number of single instances, and

this form of reasoning is called the in-

ductive method. It is opposite to the

deductive method which reasons from

a general law down to particular cases.

As an example of deduction it may be

said, if it be a general law that collie dogs

can be made to take care of sheep it is

fair enough to assume that the particu-

lar collie dog which you think of buy-

ing can be so taught, or has the fac-

ulty. That is a deduction from the ob-

servation of the generally exhibited

trait of the dogs.

Now as to inductive reasoning, if you

want to be sure that all bodies fall

t(|uaily fast in a vacuum, it will not

do to rest the induction on one or two

isolated examples. A very large num-

ber of single instances all going one

way must be before the experimenter,

or he may fall short of the truth. It is

here that the old proverb comes in,

"The exception proves the rule." The

one or two clearly defined exceptions

show that the rule exists. A great ma-

jority of so-called exceptions would

make the rule go the other way, and if

tlie instances conform to the rule they

are not exceptions.

A great deal of human knowledge is

based on properly applied inductive rea-

soning, and a good many things we

rightly believe to be true in railroad

work are inductions. In the prepara-

tion of reports for our various mechan-

ical societies such as the Master Me-

chanics', the General Foremen's or the

Traveling Engineers' Associations, a

committee often sends out a series of

ciuestions to responsible persons on a

large number of railroads with the ob-

ject of getting replies. The more re-

plies they get the greater the number

of single instances they have to work

on in making an induction or in fram-

ing the statement of the general law or

the usual practice.

Turn to the report of the committee

on the smoke nuisance in the Traveling

Engineers' Convention reports pub-

lished in another column of this issue

and note the tone of disappointment at

the comparatively small number of re-

plies received. This emphasizes the great

importance of sending in replies to

committees. They want to get at the

general law, they want to make a cor-

rect induction, and a few replies are not

sufficient, if the committee's work is to

be of value. This is not peculiar to the

Traveling Engineers' Association ; com-

mittees of all our associations have be-

fore now found themselves short of

sufficient data for the reason that re-

plies are few.

It is not too much to say that it is

the correct application of the inductive

methods of reasoning which makes the

work of any of our railroad or engi-

neering societies of value. When re-

plies are forwarded in sufficient num-

bers, it then becomes the work of a

committee to sort and sift and tabulate

the information given, and when that is

done properly, a correct induction can

de drawn and a satisfactory advance

made in our effort to increase our stock

of useful knowledge. The proper intepre-

tation of the facts presented or the state-

ments made is, of course, necessary to a

correct induction, but the first and pri-

mary requirement is to get a sufficient

number of facts before the commit-

tee.

Both Parties Benefited.

Many people seem to regard the edu-

cating of railroad apprentices by the

companies employing them as in some

sense a philanthropic act. The fact,

however, seems to be otherwise. Mr.

A. Devinc, the drawing instructor of

the apprentice shop classes on the New
York Central at West Albany, N. Y.,

brings out the fact that the opportuni-

ties offered to the boys re-act bene-

ficially for the company. He says:

"There is one point, however, which

I believe has received very little atten-

tion, namely, the quantity and quality

of boys who are now applying for posi-

tions as apprentices due, no doubt, to

the four years' technical training which

they receive during working hours and

paid for, the increased rate of pay per

hour and a thorough knowledge of

whatever trade they may choose.

"Before the new system was inaugu-

rated at West Albany it was almost im-

possible to secure the right type of boy

to learn the trade and the officials were

compelled to take whatever came along,

which resulted in a large number of de-

ficient boys. It was also very difficult

to keep these boys, due to the low rate

of six cents per hour and the lack of a

system of shifting, which deprived the

boys of gaining a thorough knowledge

of their trade.

"Conditions are entirely changed

since the new system went into effect.

Where heretofore we had to wait for a

boy to come along to apply for a va-

cancy, we now have an apprentice wait-

ing Hst, having eleven on it at the

present writing. This allows us to take

our pick, which results, as a rule, in

our securing boys above the average.

Our present shifting system, where the

boy is put through all branches of his

trade, from the bottom up, during his

four year course, cannot but help to

appeal to the ambitious apprentice, and

tlie additional two cents per hour in-

crease, although small, is quite an in-

ducement.

"During the past year the number of

apprentices at this point has increased

from 69 to 93. This number is di\'ided

into three classes of thirty-one to each

class, who attend school twice a week

from 7:00 A. M. to 9:00 A. ^M. With

three or four exceptions, the boys are

very enthusiastic over their class work,

and seem to take to it like ducks

to water. We have nine boys who
have had no previous experience in

drawing who are capable of sketching,

drawing and tracing a consolidation

type main rod, complete, without any

help from the instructor. I think this

very good work, considering that this

was done after about 117 hours of

schooling, and should show the advan-

tages derived from the simple method
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of training as mapped out by Mr. Rus-

sell and Mr. Cross.

"Last winter we had an evening class

for shop employes other than appren-

tices with a membership of twenty-

nine. On October 14th next we intend

to start the class for the coming win-

ter,, and have no doubt but that we will

have a membership of thirty-five, the

limit of our class room.

"The tuition fee has been fixed at

$1.25 per month, or $7 for the full

course of six months; this fee to in-

clude drawing paper, blank problem

paper, instruction prints, problem

sheets and the loan of a drawing board.

A set of drawing instruments, 'T'

square, angles, etc., can be purchased

through the instructor at greatly re-

duced rates. With slight modifications,

the courses for the evening classes are

the same as for the apprentices. These

classes are held every Monday and

directly after working hours, from s

P. M. to 7 P. M., during the six

months' course."

Smoke Prevention.

We have devoted an unusual amount

of space this month to the proceed-

ings of the Traveling Engineers' Con-

vention. We are moved to do this be-

cause we believe that the report is par-

ticularly valuable to every railroad

man who takes an interest in his busi-

ness, and because we believe that the

very useful papers and discussions

would not be read at all if we had not

placed them before our readers. Our
experience convinces us that the pro-

ceedings of railroad associations and
clubs receive very little attention un-

less they are published in some paper

while the subjects are still fresh in the

minds of those connected with the

organizations or interested in what has

been done.

The principal paper published this

month, with a very full discussion

thereon, relates to Smoke Prevention.

a matter which has come very promi-

nently to the front during the last five

years, and one that will always be

kept alive by health authorities and
people interested in preventing the

atmosphere of cities from being con-

taminated by smoke. Attempts to pre-

vent smoke from being generated in

the combustion of bituminous coal

have been carried on almost since

steam boilers first came into use, and
there has always been antagonism be-

tween the furnace users and the health

authorities. A great deal of silly twad-
dle has been spoken and written about

the injurious effect of furnace smoke,
but it is a subject on which cheap
reputation can be secured, and the pub-
lic, who are our masters, have come to

regard the emission of smoke, as a

nuisance, so it remains with the boiler

users to do all in their power to re-

duce as far as possible the cause of

complaint. Until very recently railroad

companies and their ofBcials have done

almost nothing to restrain the smoke
generation of their locomotives. It

used to be tlie regular practice to fire

by the appearance of the gases passing

out of the smokestack, and when they

ceased to be densely black the fireman

was blamed for neglecting his work.

The idea had not gone forth that prop-

er combustion of the coal approached
smokeless conditions. The firemen

and engineers were not to blame for

causing the firebox to vomit smoke,

for it was one easy way of generating

steam, and the men had received no

instructions as to how smoke might be

diminished or prevented. Knowledge
relating to the principles of combustion

has spread rapidly lately, and the

traveling engineers are now carrying

the burden of enlightening the engine-

men under their charge.

While smokeless firing is something

to be desired there is now a tendency

to expect too much from the engine-

men in this regard. Some kinds of

coal cannot be burned under any cir-

cumstance without the generation of

smoke, and nearly all kinds of coal

will cause smoke when the combustion

is forced beyond the easy capacity of

the firebo-x. That means taht nearly

all locomotives will emit smoke when
working hard, which seems to be the

regular condition of motive power op-

eration these days, .^.n engine pour-

ing out volumes of black smoke when
standing idle indicates carelessness

that is likely to lead to the grief of the

parties responsible. It is such mani-

festations of carelessness on the part

of engine crews that excites health

authorities to demand the elimination

of smoke. When men work intelli-

gently and carefully to reduce the

smoke nuisance as low as possible they

are not likely to suffer discipline from

their officials or prosecution from

municipal authorities.

Car Foremen Discuss the Code.

There is one or two facts evident to

anyone who will take the trouble to

peruse the proceedings of the Car

Foremen's Association of Chicago at

their September meeting. The subject

for discussion was the M. C. B. rules

of car interchange. One of these facts

is that the M. C. B. code is not en-

tirely free from a certain amount of

ambiguity, and the other one is that

the Car Foremen's Association ought

tc, be in a position to offer some very

practical suggestions when the ques-

tion of revising the code comes up

next year.

The discussion as carried on at this

meeting was for the purpose of seeing

how the new rules were to be inter-

preted, and each of the speakers gave

his opinion as to how the alterations

passed at the M. C. B. convention last

June were going to work out in actual

practice. The opinions expressed were

not the result of a haphazard reading

over of the code, but were from men
who were accustomed to do the work
required in handling the interchange

of the cars. There is no part of rail-

road operation where the game has to

be played more strictly in accordance

with the rules than in the case of

freight car interchange.

The Car Foremen's Association is

working along right lines in discussing

the meaning and scope of the rules as

the revised code goes into effect. It is

one of the fundamental principles of

every day life that knowledge is in-

creased by the interchange of ideas,

and an expression of thoughtful opin-

ions often helps to clear away much
that appears to be obscure and has a

tendency, if we may so say, to stand-

ardize the interpretation of the code.

Santa Fe to Educate Apprentices.

The movement among railroad com-
panies to provide educational facilities for

their apprentices is making very satisfac-

tory progress and we are pleased to note

that the Atchison, Topeka & Santa Fe
Railway, one of the greatest transporta-

tion companies in the world, is about to

introduce a system for instruction of ap-

prentices in their immense shops at To-
peka. Vice-President J. W. Kendrick is

the moving spirit in this beneficent move-

ment and the interest which he displayi

insures success. Keeping alive educa-

tional methods on Western railroads,

where distractions are less numerous than

they are in the crowded cities of the

East, is comparatively easy and we antici-

pate that in a few years the Santa Fe

system will be celebrated for the scientific

attainments of its mechanics.

As a beginning of the work Mr. F. W.
Thomas, who is at present engineer of

tests, will be supervisor of apprentices in

the local shops. Five instructors will be

taken from among the experienced em-

ployees, whose duties will be to look after

the apprentices and see that they are in-

structed in all kinds of work. One in-

structor will be in charge of twenty-five

apprentices.

There will also be a drawing school

where boys will be taught mechanical

drawing, practical arithmetic and the rudi-

ments of mechanics. The school hours

will be from 7 to 9 A. M. and from I to

3 P. M., after which the students will re-

port to the various foremen and proceed

with their work in the shops. The school

will instruct machinist, blacksmith, boiler-
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maker, patternmaker, tinner, painter and

11 the metal-working apprentices. Schools

will be established at other points on the

Santa ,Fe system.

Book Notices.

Laying Out for Boiler Makers and Sheet

Metal Workers. Published by The

Boilermaker, New York, 1907. Price

$4.00.

This book has been compiled from a

series of articles in "The Boilermaker,"

which were written for the purpose of

giving a practical boilermaker the in-

forrnation necessary to enable him to

lay out in detail different types of

boilers, tanks, smoke-stacks and in-

deed all sorts of irregular sheet metal

work. The book is printed on good
paper. It has 190 pages, 10 x 13 ins.,

and there are a profusion of illustra-

tions, all clear line cuts, and the size of

the page enables them to be of such

dimensions as to be easily read. The
first chapter is on the subject of laying

out and the second is on triangulation.

These chapters explain the methods em-

ployed, and give rules, definitions and

some simple problems. Chapter III.

takes up the laying out of a tubular

boiler, and Chapter IV. describes the

laying out of a locomotive boiler. Chap-

ter V. deals with the laying out of the

class known as Scotch boilers. Chapter

VI. deals with the subject of repairs to

locomotive and other types of boilers.

Chapter VII. is on the construction of

steel stacks, and Chapter VIII. takes

up a number of miscellaneous prob-

lems. The book is practical, and should

be a valuable help to those who use it.

formed of tlie degree to which tools

should be heated before dipping. The

second is a temper chart giving the

colors to which tools should be drawn

if it is desired to harden them in this

w;iy.

Valve Gears and Indicators. By Walter

S. Lcland and Carl S. Dow. 150 pages,

los illustrations. Published by the

American School of Correspondence,

Chicago, 1907. Price $1.00.

This is practically two books in one.

giving a good, clear explatiation of details

too seldom understood even by enginemen

themselves, but necessary to the com-

plete mastery of the various applica-

tions of steain distributing apparatus.

Narrow Gauge.

Binks was hurrying across the station

yard wrapped in thought and a heavy

overcoat when his contemplative mood

was brought to a sudden termination by

Austrian Rail Motor Engine.

In 1903 the officers of the Austrian

State Railways had before them the ques-

tion of working the light traffic on many
of the branch lines by means of steam,

electric or petrol motor cars. .So far,

however, as the Southern system was

concerned, Mr. L. A. Golsdorf, the chief

mechanical engineer, designed a scries of

light two-cylinder compound locomo-

tives which adequately met the purpose.

The success achieved with these engines

has induced Mr. Golsdorf to extend the

principle to the working of "station-to-

station" stopping trains serving points be-

tween the stations at which the express

trains call. The locomotives he has pro-

vided for this purpose are single driver,

two-cylinder engines of curious design

compounded on his own well-known sys-

tem ; one of them is shown in our illustra-

tion. They are used to haul a train of

four light passenger coaches, weighing

about 50 tons, at a maximum speed of 50

The Blacksmith's Guide, by J. F. Sallows.

Published by the Technical Press,

Brattleboro, Vt., 1907. Price, cloth.

$1.50; leather, with round corners, $2.00.

The methods described in this book
have been developed and tried by the

author during many years at the forge.

Attention may be called to the chapters on

hardening, tempering, case-hardening,

etc. The output of any machine shop
depends very largely on the character

of its small tools. The processes used

by the author in hardening these tools

are fully explained in the book which is

well illustrated throughout with line cuts

and half tones. The author knows what

it is to have to get out work with the or-

dinary appliances at hand and he tells how
to do it. He gives plain directions for

making an oven or forge for tool steel;

a furnace for high-speed steel; a case-

hardening furnace, and a brazing fur-

nace There are two colored charts at the

back of the book given as guides in

hardening and tempering. One is a

heat chart, showing the colors of steel

when heated to dififerent temperatures

and by the aid of which an idea can be

AUSTRI.W KAIL MOTOR ENGINE.

a cab almost running over him. Cabby

pulled his horse up with a jerk and gave

his opinion in plain English about absent-

minded people.

"Couldn't you see the bloomin' 'oss?"

he asked, with a withering glance.

"See it!" gasped Binks, looking con-

temptuously at the specimen between the

shafts. Then he stepped on to the curb.

"I didn't see your horse when I stood in

front of him," said Binks, "but I can see

something when I look at him sideways."

—London Tit-Bits.

Yes, Certainly.

A broad minded person is one whom
we can convince that our way of think-

ing is right.

—

Anon.

miles per hour on the level. The fittings

are of the usual Austrian type, with the

addition of a receiver superheater similar

to that used on the Saxon State Railways

and a Rihosek spark arrester. The lead-

ing dimensions, etc., are as follows

:

Boiler—Diameter, 3 ft. li'A ins.; height of cen-

tre above rails, 8 ft. o'/a in.; pressure, 200

lbs. per sq. in. , j-
Tubes—Number, 130: length, 8 ft. lyi ins.; di-

ameter, iH ins.; heating surface, 505.5

sq. ft. .

Superheater—Number of tubes, 16; diameter of

tubes. I '4 ins.; heating surface, 35.4 sq. ft.

Firebox—Grate area, 10.75 sq. ft.; heating sur-

face, 55.9 sq. ft. . ,

Total heating surface—596.8 sq. ft.

Cylinders—H. P., Jo'yi ins. x 21H ms.; L. P.,

isji ins. X 2tH ins.

Wheels (Diameter)—Leading and trailing, » tt

10^ ins.; driving. 4 ft- 8K ins.
.

Wheclbase—Leading to driving, 11 ft. iH ins.;

driving to trailing, 5 ft. I in.; total. 16 ft.

6H ins.

Weight—Total, 3054 tons; adhesion, 14 toni.
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Oldest Canadian Locomotive.

We arc fortunate enough to be able

to present an authentic picture of the

oldest locomotive in the Dominion of

Canada and probably the oldest on this

continent. This locomotive is the "Sam-

son" and is referred to in the chapter on

Canada in Angus Sinclair's book, the

"Development of the Locomotive En-

gine," to which the reader is referred

for a detailed description of the engine.

We are indebted to Mr. Charles Sibley,

the Railway Editor of the Daily Witness

of Montreal, for the photograph of this

engine from which our illustration has

been made, and we clip the following

from Mr. Sibley's article on the evolution

of the railway train which appeared in

that paper September 14, 1907. Speaking

of early days in Canada, he says

:

"It was in 1836 that the first attempt at

working a railway was made in Canada,

the St. Lawrence and Champlain, now a

part of the Grand Trunk system, being

opened in that year. The rails on this line

and had quite a career before it passed

to the Intercolonial Railway, on which

line it was the first locomotive to be used.

This locomotive has been exhibited all

over the continent, and has also been on

exhibition in England and France, to-

gether with a tender shown in the accom-

panying photograph. The coach is up-

holstered in white satin and is in a splen-

did state of preservation. It is about the

size of an old-fashioned stage coach, and

like one in appearance.

"Tiie engine is a queer piece of mech-

anism as compared with those in use to-

day. It has perpendicular cylinders and

connecting Tods ; with the old hook mo-
tion. One curiosity about it is the fact

that the tender was pushed in front of the

engine, because the fireman had to feed

the monster from the front.

"The main difficulty in those days cen-

tered around the locomotive and very

little attention was paid to what sort of

cars the locomotive had to pull. It is a

matter of record that Mr. H. C. Boulier,

OLDEST CANADIAN LOCOMOTIVE, THE "SAMSON.'

were of wood covered with flat bars of

iron, and great secrecy was maintained

over the first locomotive that was used

on it. For some reason the engineer

would let nobody see this locomotive,

which is one that had been sent out from

Europe.

"The trial trip was made in moonlight

in the presence of a few interested par-

ties and it was a failure, the 'Kitten,' for

that was the name of the locomotive,

proving refractory. Several attempts were

subsequently made to get this pioneer

locomotive to run to St. John, but in

vain, and then to the great humiliation of

the Canadians they had to call in an en-

gineer from the United States, who
promptly diagnosed the trouble. The
engine, he declared, was in good order,

and all that it wanted was simply plenty

of wood and water. This opinion proved

correct, for after a little practice, what

was then described as 'the extraordinary

speed of twenty miles an hour' was ob-

tained.

"The 'Kitten' has long since dis-

appeared in the scrap heap, but Canada
is fortunate in possessing what is un-

doubtedly the oldest locomotive on this

continent, namely, the 'Samson,' which

was built at Durham, England, in 1837,

who took over the management of the

Point Levis and St. Thomas Railway in

1855, used to boast that his line never re-

fused traffic. 'Even when we had only

one passenger car on,' he used to say, 'we

took butter, eggs, fish, vegetables, sheep,

calves and passengers. All went in the

car together, a perfectly happy family and

no one ever grumbled or threatened to

write to the Times.' This line is now a

part of the Intercolonial.

"The earlier types of railway cars, like

the family coach, and those shown at-

tached to the old 'Samson,' were soon to

disappear, and the short curves on many
lines soon compelled the abandonment

also of the four-wheeled car with rigid

axles. With the introduction of the bogie

or truck, came the lengthening of the car

body, with the aisle in the centre, at first

with seats along the sides, and then with

seats for two occupants in each, at right

angles to the sides of the car."

This old historic locomotive, the

"Samson," is too interesting and in-

structive a relic of the past to be let go

to the scrap heap and it is to be hoped

that it will be taken good care of and

suitably preserved. Purdue University at

La Fayette, Ind., has succeeded in secur-

ing a number of old locomotives from

various parts of the United States and

exhibits them in a sort of locomotive

museum. It is to be hoped that tlie facul-

ties of McGill University at Montreal or

the School of Science in Toronto will en-

deavor to take official charge of the "Sam-
son," not only as a notable Canadian

pioneer locomotive, but will preserve it as

a relic which will always be of great inter-

est to the railway world, not only on this

continent and in the land from which it

came.

This engine was at one time the prop-

erty of the Acadia Coal Company of

Stellarton, Nova Scotia.

Where Tin Comes From.

The first mention of the British Isles

in ancient history was that the Phocenician

traders went there for tin, which was in

demand for domestic purposes ever since

the twilight of civilization. That business

of carrying tin from Britain began not

less than 1600 years before the Christian

era. For all the long years that inter-

vened between that period and the present

time, the mines of Cornwall produced the

principal supply of the tin used in all

countries. The supply of tin by the

Cornish mines appears to be nearly ex-

Iiausted, for all the world is receiving

much of the tin used to-day from the

Straits Settlements part of the East India

Islands.

The American consul at Singapore re-

cently reported as follows : The export of

tin from the Straits Settlements for the

first seven months of 1906, as compared

with the same period of 1905 showed
that shipments to English ports had in-

creased 3;} 1-3 per cent., and those direct

to the United States had decreased 40

per cent. The total exports of tin for 1906,

as compared with 1905, show an increase

to English ports of a trifle over 9 per

cent., and a decrease in direct shipments

to the United States of I2}4 per cent.

This indicates that during the latter part

of 190$ American buyers were gradually

increasing their purchases of direct ship-

ments and avoiding the so-called optional

shipments via England. The output of

tin for the Federated Malay States during

1906 was 48,616 metric tons, against 50,991

tons in 1905. The imports of tin into

these States during 1906 was 8,078 tons,

and in 1905, 7,628 tons, mostly from Siam

and Netherlands India.

General Foremen, Attention!

Mr. Luther H. Bryan, secretary of the

Executive Committee of the International

Railway General Foremen's Association,

would like to have every member of the

association send in present address and

title in railroad service and also notify

him of any change of address, in the

future. Matters of importance are short-

ly to come before the association, and he

desires to be in touch with every member
before Nov. 15.
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Correspondence School

What Is a Commutator?

Cy Geo. S. Hodgins.

In the first place the word commu-
tator signifies a device used on a dy-

namo to change an alternating current

into a direct current, the word comes
from the Latin muto, to change. The
very simplest form of dynamo gen-

erally has a U-shaped magnet and in

front of the two poles or ends of this

magnet a coil of wire is made to re-

volve. Sometimes the coil is placed

SO as to revolve between the poles of

the magnet, and this plan is probably

- more economical of space.

Suppose for sake of example that the

two cylinders of a locomotive represent

the poles of a large magnet, the body

of which extends back under the boiler

toward the firebox. We are, however,

only concerned with the ends of the

magnet, and we have compared them

to the cylinders of a locomotive merely

for convenience, as all our readers are

familiar with the position of a pair of

locomotive cylinders. There is, of

course, between the cylinders an open

space. In this space the coil of wire

may be supposed to revolve.

The shaft or axis about which the

coil revolves lies parallel to the axis of

the cylinders, and this coil is wound so

that it resembles an ordinary slide-valve

yoke. The spindle and projecli-ig end

represent the shaft of the coil and tlio

yoke represents the coil of wire itself.

wound over and under the shaft. As

the coil revolves, say from right to left,

it is evident that the portion of the coil

which is below the shaft moves toward

the right hand cylinder and the portion

above the shaft moves toward the left

hand cylinder.

When the coil is lying flat, that is, as

the valve yoke lies when in service, the

two outer portions are each respectively

as near to the cylinders as they can get,

and when the coil stands straight up

and down between them, they are as far

away from the poles of the magnet as

they can be. The illustration of the

valve yoke is accurate enough to picture

the various positions of the coil as it

revolves, but it must be remembered
that in a dynamo the coil of wire is in-

sulated from the shaft, and is not all

one piece like the valve yoke.

Last month w'e spoke of the dis-

covery of electrical induction made by

Faraday, and in the simple machine of

which we are now speaking, with only a

single armature coil, the principle holds

good. As the coil revolves, and when the

upper and lower portions pass the poles

of the magnet, a momentary current flows

in one direction round the coil. Let us

say, as the upper portion of the coil passes
one pole of the magnet a current flows

one way in the coil. .'\s this same por-

tion of the coil passes the other pole a

current flows in the coil again, but in the

reverse way. When the coil is midway
between the poles no current flows. This
reversal of current in the coil constitutes

an alternating current, and electricians

write it down as A.C. for short.

In order to get this current off the

coil, or oflf the armature as tlie coil

should be called, it is necessary to pro-

vide soine means for tapping the coil so

actually parts of the armature. These
are called collector rings and are used
with the alternating current.

In order to take the currents from
the rings it is only necessary to make
contacts with each ring by means of a
flat strip of copper pressed against the
rings and held there at an angle, as a

man holds a tool on a grind stone. To
each copper strip or brush as they are

called, the main circuit wire is at-

tached, and although the collector rings

revolve with the armature, the contact
of the brushes is constant and the cur-

rents induced in the coil wires flow out
into and traverse the full length of the

main circuit wire as a series of electrical

impulses first in one direction and then

ELECTRIC TK.MN ON THE ROCHESTER DRISIOX OF THE ERIE.

that the current may be made to flow

over a wire circuit, and do work, such
as light an incandescent lamp or drive

a motor. Suppose that on one end of

the revolving shaft of the armature a

couple of loose rings are slipped, like

the brass neck rings for the metallic

packing of a valve stem. The rings in

the dynamo are insulated from the

shaft but revolves with it, and to one
ring an end of the armature coil wire

is attached and to the other ring the

other end of the wire is attached. We
have now two rings, not touching each

other, and insulated from the armature
shaft, making the finished ends of the

wire coil. The intermittent, induced
currents reach the rings, as thev are

in the other, wliich constitute an alter-

nating current.

\\ e now come to the commutator,
which is nothing more than a modifica-

tion of the collector rings. The com-
mutator for the simple machine we are

considering is in fact one ring cut into

two semicircles, which revolve with the

armature and the parts are insulated

from the shaft, just as the solid collec-

tor rings were. The gaps in this com-
mutator ring are filled up flush with
the outer circumference of the ring so
that the brushes will not snap in and
out of the gaps, and so wear away
rapidl}'. When the armature coil stands
upright, the gaps in the ring are hori-

zontal, and when the coils lie flat the
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gaps are in a vertical line with magnet

poles horizontal, as the cylinders of the

engine. The contact brushes are so placed

that at the moment when the induced cur-

rent in one direction has died aw^ay and

before the reverse current has begun, the

brushes are upon the insulating sub-

stance in the gaps of the ring.

The method of commutating or

changing the current from alternating

to direct, by means of this ring with

the two gaps in it is very ingenious.

For sake of clearness let us call the

upper part of the armature coil the A
portion, and the lower part the B por-

tion, supposing the coil to stand ver-

tical for the moment. As the armature

revolves, the A portion is on top at one

time and below the next, and so is the

B portion. The A and B parts of the

commutator ring are also first above

and then below, as the revolutions are

made.

When the A and B portions of the

coil stand opposite the poles of the

magnet an induced current flows. Let

us suppose that it flows out along the

A part of the commutator ring and over

the upper main line circuit wire and

comes back along the lower main line

wire and enters the machine over the B

part of the commutator ring, and for sake

of simplicity suppose this flow to be in

the direction of the hands of a clock.

As the motion of the coil continues

and when the A and B portions of the

coil are opposite the pole pieces of the

magnet, but having made half a revolution

the part of the coil formerly at the right

is now at the left, a current flows in the

opposite direction. In the first case it

entered over the B part of the com-

mutator ring, but now, being reversed,

it must go out that way. The revolving

motion of the armature has by this time

brought the B part of the commutator

ring in contact with the brush belong-

ing to the upper main line circuit wire

and out goes the current over the B

commutator ring and over the upper

wire, and returns over the lower wire

and enters the machine over the A part

of the commutator ring, thus maintain-

ing the same clockwise direction of flow

as before.

The current has been reversed in direc-

tion, but the armature has made half a

revolution and so keeps the direction con-

stant on the outside or main line circuit

wire. The flow of current is actually re-

versed in the armature each half revolu-

tion, but goes always out over one and the

same brush and main circuit wire and back

over the other. The piston of an en-

gine pulls and pushes, but the change

in the position of the crank pin from

above to below the axle at the right

time makes the revolution of the driv-

ing wheel constant in one direction.

The whole conception of the dynamo

here described is that of the most ele-

mentary form of the machine. Such a

dynamo would give only a weak current,

and even that would not be steady but

would fluctuate considerably in intensity.

In modern machines the simple coil of the

armature which we have considered is

repeated very many times until it makes

them all together look like a huge rolling

pin, but each separate coil insulated from

all others. Perhaps four or six electro-

magnets replace the weak permanent

magnet we have described. The increase

of parts, however, does not alter the fun-

damental principle of the machine. All

dynamos generate an alternating current,

and where a commutator is used the re-

versed currents are made to flow steadily

in one direction, and so produce a direct

current (D.C.) over the line wires.

Elements of Physical Science.

VII.—THE MECHANICAL POWERS.

All mechanical contrivances are merely

variations of six simple mechanical pow-

ers known as the lever, the wheel and

axle, the pulley, the inclined plane, the

wedge, and the screw.

A lever is an inflexible bar, capable of

being moved about a fixed point, called

the fulcrum. What is known as the law

of the lever is the fact that intensity of

force is gained, and time is lost, in pro-

portion as the distance between the power

and the fulcrum exceeds the distance be-

tween the weight and the fulcrum. It

was said of Archimedes that when he

saw the immense power that could be ex-

erted with the lever, he declared that with

a place to stand on he could move the

earth itself.

The wheel and axle is a revolving lever.

It will be noted that one application of

the lever cannot move a body any great

distance, but, by means of the wheel and

axle, the action of the lever is continued

uniformly and uninterruptedly. As in the

simplest form of lever, the wheel and

axle creates intensity of force and loses

time in proportion as the circumference of

the wheel exceeds that of the axle. It is

used in a variety of forms, the most com-

mon being that of the windlass.

The pulley consists of a wheel with a

grooved circumference, over which a rope

passes, and an axis or pin, round which

the wheel may be made to turn. Pulleys

are of two kinds, fixed and moveable, the

former has a fixed block. There is no

gain of power in the case of a fixed

pulley. It is used to change the direction

of motion, as in the case of hoisting sails

where the sailor, instead of climbing the

mast to spread the canvas, stands on the

deck and pulling a rope attached to a

pulley raises the sails with much less dif-

ficulty. The pulley is so cheap and con-

venient that it is much used in its simplest

forms. In complicated systems much of

the power is lost by friction, and conse-

quently such systems of pulleys are used

only when large weights are to be raised.

The inclined plane is the fourth of the

simple mechanical powers. Any plane

surface making an angle with the

horizon is an inclined plane. In

raising weights the work is facili-

tated by using the inclined plane,

usually in the form of long planks or

skids. This simple but useful device was
known to the ancients. It is supposed that

the Egyptians used it in raising the huge

blocks of stone employed in the construc-

tion of the pyramids and other buildings.

In the case of bodies rolling down an

inclined plane, they have a uniformly ac-

celerated motion, and attain the same ve-

locity by the time they reach the bottom

that they would have if dropped perpen-

dicularly from the starting point.

The wedge is the fifth of the simple

mechanical powers, and the power gained

by its use under certain conditions is in-

calculable. When driven by blows the

percussion gives such a shock to the par-

tides of the body that is being penetrated

by the wedge that it opens in advance

of the wedge. A general law is that the

longer the wedge the more easily it pene-

trates. All cutting instruments are

wedges, the angles of inclination diflfering

from each other to suit the material that

it is intended to cut or penetrate.

The screw is the last of the simple

mechanical powers. It is a continuous

wedge and takes the form of a cylinder

with a spiral ridge and groove winding

alternately round it in parallel curves.

The screw consists of two parts, the ex-

terior, or convex screw, in which the

ridge and groove are on the outside of

the cylinder, and the interior, or concave

screw, in which the ridge and groove are

on what may be regarded as the inside

of the cylinder. These are generally

called the screw and the nut. The power

of compression produced by a screw is as

many times greater than itself, as the

circumference of the bolt is greater than

the distance between the threads. This

increase of pressure can readily be added

to by the use of a lever, such as a

wrench, enclasping the head of the

screw, or nut. The use of the screw

is largely in cases where a great and

continued pressure is required within a

small space.

I

Eminent Engineers.

II.—ARCHIMEDES.

Alexandria produced another great

engineer twenty-two hundred years

ago. His name was Archimedes, a

Syracusan by birth. A follower of

Euclid, he was a most accomplished

mathematician, and on returning to his

native city he established the science

of engineering upon a solid mathemati-

cal basis. Under the patronage of the

king of Syracuse he devised many en-

gines of war which terrified the Ro-
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mans. He was said to have constructed

a mirror which set the Roman ships on

fire. This feat has been much doubted,

but his discoveries in hydrostatics and

hydraulics have been much praised.

One of his discoveries occurred when
the king had set him to find out

whether or not the gold which had

been given to an artist to work into

a crown had been mixed with baser

metal. While Archimedes was think-

ing of the .subject he stepped into

a bath, and observing the water run-

ning over it occurred to him that the

excess of bulk occasioned by the in-

troduction of alloy could be measured
bj putting the crown and an equal

weight of gold separately into a vessel

filled with water and observing the

amount of overflow.

Among his various inventions the

water screw became the most popular,

and is still known by his name, al-

though it is not now much in use. It

was invented for the purpose of re-

moving water from the hold of a large

ship that had been built by King Hiero

of Syracuse. It consists of a water-

tight cylinder, enclosing a chamber
walled off by spiral divisions running

from end to end and inclined to the

horizon. The lower end is placed in

the water that is desired to be raised,

and the water is lifted in the spiral

chamber by the turning of the machine.

Of his extensive treatises on mathe-

matics nine of his books still survive.

They treat of the relations of the

sphere and cylinder, the measure of

the circle, spirals, and the quadrature

of the parabola. It may be added that

the modern system of logarithms had

its origin in the sand counter of Archi-

medes. It was an ingenious arith-

metical numeration applied to reckon-

ing grains of sand. A treatise in

wheels and axles also appears among
his numerous works, besides a formid-

able dissertation on the engines used

against the Romans at the siege of

Syracuse. In spite of the clever de-

vices used by Archimedes in defending

the city it was finally taken by Mar-
cellus in 212 B. C. It was said that

while the eminent engineer was en-

gaged in some engineering problem
and quite oblivious of the general mas-
sacre which followed the fall of the

city, he never moved when a Roman
soldier approached, and struck him
with a gladius. Marcellus, in the midst

of his triumph, mourned the death of

the great man. His tomb was marked
by the figure of a sphere inscribed in

a cylinder, the discovering of the re-

lation between the volumes of a sphere

and its circumscribing cylinder being
regarded by Archimedes as his most
valuable achievement. The perpetuation

of that facts forms an artistic and appro-

priate decoration on his tomb.

Questions Answered

(93) J. U., New York, writes: What
is the average lift of a safety valve?—A.

A very god average may be taken as from

S to 7 one-hundrcdths of an inch at 200

lbs. pressure.

I'KK.SSUKK ON SAFETY VALVE.

(94) J- 1^-1 New York, asks: If there

is 100 lbs. pressure on a boiler, what is

the pressure on the under surface of a

2-in. safety valve? A.—The area of a

2-in. circle is of course 3.1416 ins. ac-

cording to the table of areas of circles,

which may be found in any engineering

pocket book. Tlie pressure exerted on

the valve would be 314 lbs.

LOW W.\TF.R EMERGENCY.

(95) J. D-, New York, asks: If a

boiler has 100 lbs. steam pressure,

and the water is below the guage cocks

liovv can the steam be got safely out of

the boiler?—A. The fire should be

dumped out at once and steam can then

be blown out of the whistle. This can

be readily done by putting a piece of

waste in the bell of the whistle, so as

i^yriR
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half the longest diameter and add it

to half the shortest diameter of the

ellipse, add to these the thickness of the

plate and multiply by 3.1416, as in the

case of the circle. That is the way some

engineering pocket books state it, but

more concisely the rule is, take the

long and the short diameter, add them

together, divide by 2, then add thick-

ness of plate and multiply by 3.1416.

POSITION OF GREATEST POWER.

(98) A. M. L., Sydney, Nova Scotia,

asks: (i) In which position has a loco-

motive most power, with crank pin on

the top, or on the bottom quarter?—A.

For all practical purposes the engine

has about the same power in each of

these positions, but if you desire a

greater degree of accuracy you can cal-

culate the pressure on the piston ex-

erted by the steam when the pin is

on the lower quarter. The full area

of the piston should be used, as the

steam is between it and the front cylin-

der cover, that is, assuming the engine

to be going forward. With the pin on

the top quarter and steam is between

back cylinder cover and piston, the area

of the piston-rod must be deducted

from the area of the piston upon which

the steam acts. This will gi\'e a slight-

ly smaller available piston area, and

consequently a slightly lower total

pressure on the piston.

(2) In running forward, on which shoe

of the driving box, the front or back,

is the most pressure exerted?—A. The

most pressure will be on the back shoe,

for the reason given above, besides, the

fact that the force of the piston is ex-

erted backwards while the engine is run-

ning forward it is pushing against the

acquired momentum of the engine.

TROUBLE WITH HIGH SPEED GOVERNOR.

(99) J. W., Kenora, Ont., writes:

What I want to know is about the high

speed governor on one of our 600 class

;

she works like this with G 6 brake valve

handle in running position. We get 90

lbs. in main reservoir and 70 in train

pipe, and that is low pressure. Now we
put brake valve handle on lap and pump
starts again and pumps up to no lbs.,

couple up to train with handle in run-

ning position. Air feeds into train pipe

till it shows 45 lbs., then the pump
starts again slowly and then gets a

little faster by placing the handle about

S-16 in. nearer to release position. I

can get full speed out of the pump or

on lap till I get no lbs. high pressure.

Another engineer came to me with the

same complaint. We changed brake

valve lately on his engine, a leaky rot-

ary, but first I changed pump governor

and slide valve feed valve attachment

and it is the same yet. Until lately we
have had the duplex governor and now
we have the one with a 20 lb. spring on

top to regulate the 90 lbs. Why does

it act this way?—A. It seems from your

remarks that the low pressure portion of

the pump governor, which operates only

with the brake valve in running position,

has a leaky pin valve tending to throttle

down the supply of steam to the pump
with the brake valve in running position.

Ey placing the brake valve handle 5-16 in.

from running position towards full re-

lease position would close the brake

pipe feed port in the brake valve, hav-

ing the same effect upon the pump gov-

ernor as placing the brake valve handle

upon lap position. Then the pump
would continue to work until shut off

by the main reservoir control portion

of the pump governor at no lbs. main

reservoir pressure in this case.

New York Railroad Club.

The opening meeting of the New York
Railroad Club for the season was held

in the Club's new quarters in the Engi-

neering building in West 39th street. New
York, on Friday evening, September

20th, Vice-President Mr. W. G. Bessler

presiding. The feature of the evening

was the presentation of a paper by Mr.

Max Toltz on "Steam Locomotion versus

Electric Locomotion." The paper was

largely a reply to a paper that had been

presented before the American Institute

of Electrical Engineers some months ago

on "The Substitution of the Electric

Motor for the Steam Locomotive," and

Mr. Toltz presented an array of figures

showing the many errors into which some

electrical engineers willingly or unwill-

ingly fall when discussing the respective

merits of steam and electric locomotives.

Mr. Toltz's estimates were based on the

locomotive tests made during the World's

Fair at St. Louis, which established the

fact that the coal consumption per draw

bar horse power, per hour was less than

two and half pounds. Other expenses of

repair and maintenance raised the total

cost of steam locomotive operation to

nearly six cents per horse power per hour

with coal at three dollars per ton. Mr.

Toltz argued at considerable length that

the consumption of fuel could be much
lessened by the general adoption of super-

heated steam in locomotives. He illus-

trated several methods of superheating

and paid a warm compliment to the

Canadian Pacific, which road he said

had demonstrated the fact that a saving

of coal amounting to 15 per cent, had

been acrompiished by superheating.

Mr. Toltz presented a superheating de-

vice of his own invention which, he

claimed, would effect a still further sav-

ing. The apparatus was of the smoke flue

kind of superheating and had some novel

features which deserve attention, the most

notable being the instroduction of flat-

tened instead of circular pipes. It will be

readily observed that the process of heat-

ing steam to a higher degree is more

easily accomplished when the steam is in

thin flattened receptacles than in large

circular pipes.

Water heaters and smoke consumers

were also pointed out as methods of fur-

ther economy in the steam locomotive and

Mr. Toltz claimed that a saving of thirty

per cent, could be effected in the expenses

of locomotive running.

Turning to the use of the electric loco-

motive Mr. Toltz stated that he had
carefully investigated some of the greatest

water power sources in America, and un-

der the best conditions none of them could

be utilized into electric energy per draw-

bar horse-power per hour at less than

five cents. The steam locomotive can

easily do better than this, and while the

electric locomotive, either in single or

multiple units, has its place in big ter-

minals and in tunnel operation, it cannot

in its present development replace the

steam locomotive for trunk-line service.

Mr. E. W. Storer and Mr. L. B. Still-

well defended the claims of the electric

engineers and prophesied a reduction of

expenses when all roads are electrically

operated. Mr. C. A. Seeley spoke very

ably in defense of the steam locomotive

and assured the members that there would
be no general electrification of railroads

in our day. The electric motor had be-

come a necessity in large cities and con-

gested districts and for short distances it

had many advantages, but the advantages

were very costly and could not be enter-

tained on long distance traffic.

Mr. J. E. Muhlfeld, Superintendent of

Motive Power of the Baltimore & Ohio

Railroad, presented the strongest and

most convincing argument in favor of the

steam locomotive. His array of facts and

figures in connection with the running of

various kinds of steam and electric loco-

motives covering several years and under

similar conditions showed that the cost

of electric operation was more than twice

that of similar service rendered by steam

locomotives. The advantages of the use

of electricity in lighting and in short dis-

tance running in thickly populated dis-

tricts were apparent to everybody, but in

transportation service on American roads

over thousands of miles of variable hill

and valley in every kind of climate the

electric motor could not compete success-

fully with the steam locomotive. He ad-

mitted that electric locomotives could be

operated at from 50 to 60 per cent, effi-

ciency, and that degree of excellence

could not be achieved in steam locomo-

tive practice, but he showed that we can

get from 50 to 55 per cent, efficiency with

steam locomotives on level track and

when a uniform rate of speed is main-

tained. Mr. Muhlfeld contended that

steam and electric locomotives were both

capable of much further improvement,

but there was no apparent likelihood of

electric motors taking the place of steam

locomotives to any considerable extent.
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Air Brahe Department

What the Engineer May Do.

He may in a few spare moments while

oiling around and looking over his en-

gine for the trip do a great many little

things to save trouble on the road and

maintain a general good condition of air

brakes on his engine.

For instance, he may oil the pump

and swab, which will prolong the life

of the pump. In the event the pump is a

Cross-compound pump the proper lubri-

cation will save a possible case of its : tail-

ing on the road, and with either pump

avoid overheating and the cutting of the

air cylinder. Then drain the main reser-

voirs of water, which will avoid frozen

triple valves, air hose, etc., in the cold

weather; also the brake valve will be

more likely to work easy and give less

trouble generally when this is done.

Nuts, bolts and pipe unions which he may

notice are loose on his tour of inspection

preparatory to his run, may be tightened,

consuming only a minute or two.

While the foregoing may seem un-

reasonable and insignificant to some, it

will be found from experience that it is

the little trivial or insignificant things that

gradually grow into large and difficult

trouble when neglected in their begin-

ning. Further, any engineer will agree

that a good run without detention or fail-

ure is much to his credit and very much
appreciated by his higher officials even

though he is able to shift the cause or

responsibility on to some one other than

himself.

no lbs. From the foregoing it s'' m- tliat

it is the amount of reduction in Iji.iIm pipe

pressure that controls the brake cylinder

pressure and not the amount of brake

pipe pressure maintained, when any re-

duction in brake pipe is made less than

an amount necessary to equalize the pres-

sures between the auxiliary reservoir and

brake cylinder.

Although, the stopping effect of the

brakes from a 10 lb. reduction in brake pipe

pressure of iio lbs. may be greater or

cncy applicati'jn of the brakes on the

cars impossible from the engineer's brake

valve when the defective angle cock is

the one at the rear of the tender, and

there if is more probably found, on ac-

count of more vibration there than upon

the cars. It ought not be necessary here

tn go into detail concerning the results

from failure to obtain a needed emerg-

ency application of the brakes.

Difference in Brake Pipe Pressure.

There has always been considerable dis-

cussion afloat concerning the difference be-

tween low and high brake pipe pressures,

so many maintaining that if the brake pipe

pressure be higher a correspondingly

higher brake cylinder pressure would re-

sult from the same brake pipe reduc-

tion of less than a full service. We
know that when a 10 lb. reduction in

brake pipe pressure is made that the triple

valve is so constructed as to allow 10 lbs.

of air to flow from the auxiliary reservoir

into the brake cylinder, resulting in a

brake cylinder pressure dependent upon

the piston travel, and then close the ser-

vice port in the slide valve of the triple

and not allow any more air to flow from

the auxiliary reservoir into the brake cyl-

inder until a further reduction in brake

pipe pressure is made. Therefore, it makes

no difference in brake cylinder pressure

if a certain amount of air comes from an

auxiliary reservoir pressure of 70 lbs. or

tfM
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The cut-out cock for the H 6 valve is

the Penna. R. R. standard cut-out cock

;

the brake pipe exhaust port of the brake

valve is piped to the small end of this

cock and a connection to the brake pipe

is made from the large end.

1 he supply of air for the brake pipe

feed valve is taken from a point between

this cock and the brake valve, so that

when this cock is closed it cuts off all

pressure from the brake valve and opens

a communication between the brake pipe,

the feed valve pipe, and the valve body

of the brake valve, and at the same time

closes the brake pipe service exhaust port.

When double-heading the cut-out cock

under the H 6 brake valve should be

closed on the second engine and both

brake valve handles placed in their run-

ning positions. As the brake valve is

still connected with the brake pipe, the

gauges will show at all times the pressure

in the brake pipe, and the brake on the

engine and train can be applied by moving

the valve handle to emergency position.

The independent brake can be applied

or released at any time regardless of the

position of the equalizing valve.

With the brake valve handles in their

running positions the exhaust port of the

application chamber of the distributing

valve is open to the atmosphere by the

way of the independent brake valve and

the emergency exhaust port of the H 6

brake valve. When the S 6 brake valve

handle is placed on lap position all ports

are blanked, and when placed in applica-

tion position, air from the reducing valve

will flow into the application chamber of

the distributing valve, and, if the equal-

izing valve is in release position, it will

pass through its exhaust port and back

as far as the S 6 rotary valve seat. When
the handle is returned to running po-

sition, the pressure will escape through

the exhaust port of the H 6 valve.

If the equalizing valve is in application

position when the S6 valve is used, it

will remain applied when the handle is

again placed in running position, until the

brake pipe pressure forces the equalizing

valve to release position or the indepen-

dent valve handle is placed in release

position, when the application chamber

will be emptied through the independent

brake valve exhaust port.

From this it will be seen that the brake

will be applied with both brake valve

handles in their running positions, if the

brake pipe is overcharged and a few

small leaks exist, consequently there will

be some complaints of brakes "creeping

on" from those who handle the brake

without regard for the proper positions

of the valve handles. The H 5 brake will

not apply under these conditions, as the

application chamber would be open direct-

ly to the atmosphere and the flow of

air from the pressure chamber would be

free to escape.

The pipe which connects the train line

e.xhaust to the cut-out cock under the

H 6 valve should be tested for leaks oc-

casionally by closing the cock and making

a service reduction; the object of this

arrangement is to prevent a loss of brake

pipe pressure when double-heading.

The rapid increase of brake pipe

pressure during train brake release is

likely to force the brake valve equalizing

piston of the second engine from its

seat, and it would be a difficult matter

to get the piston to seat without opening

the cock and admitting main reservoir

pressure to the brake valve. The pipe

connected to the large end of the cock

admits brake pipe pressure, which, as-

sisted by spring pressure, holds the plug

valve to its seat. Should this pipe on

the leading engine break ofif, the brake

pipe leak can be plugged and a blind

washer inserted in the union connection

at the cock ; should main reservoir

pressure force the valve from its seat,

the pressure will equalize instantly and

the spring again seat the valve.

A KRUPP CK.\NE T.\NK ENGINE.

Should the pipe break off on the second

engine, the brake pipe leak can be

stopped and the handle on the cock turned

to a position half way between open and

closed, and a wedge driven between the

handle and the body to hold valve to

its seat. In this position all three ports

in the cock will be blanked, and as the

valve handle is in running position, air

will flow through the ports in the brake

valve to the feed valve pipe and feed

valve, unseat the supply valve and • flow

through the reservoir pipe to the top of

the rotary valve.

Under ordinary conditions when the

H 6 brake valve is placed in release po-

sition air flows from the main reservoir,

to the brake pipe and equalizing reservoir,

from the main reservoir to the low

pressure governor top and from the feed

valve pipe through the warning port to

the atmosphere. If an application has

been made previously, air will flow from

the distributing valve as far as the rotary

valve seat. In running and holding po-

sitions, air flows from the feed valve pipe

to the brake pipe from the main reservoir

to the low pressure governor top and

from the brake pipe to the equalizing

reservoir.

When in running position, after the

brake has been applied, air will flow from

the distributing valve to the atmosphere.

On lap position all ports are blanked and

when placed in service position, the

equalizing discharge valve and reservoir

control the flow of brake pipe pressure,

same as all other Westinghouse brake

valves.

In emergency position air flows from the

brake pipe to the atmosphere, from the

equalizing reservoir to the atmosphere,

and from the feed valve pipe to the ap-

plication chamber of the distributing

valve through the non-return check

valve.

The distributing valve has the same

stop cock arrangement for cutting out

tender driver brake and truck brake

cylinders. The stop cock for cutting out

the distributing valve is located in the

supply pipe. The pipe connecting the

brake valve with the distributing valve

is used for the same purpose that the re-

taining valve pipe is used with the or-

dinary triple valve, therefore it should

not be plugged if accidentally broken.

If the application chamber pipe is

broken the application chamber can be

plugged and the independent brake can-.

not be applied.

IVashington, D. C. G. W. Kiehm.

Erosive Action of Steam.

Not long ago the Hon. Charles A. Par-

sons, at a meeting of the Royal Institu-

tion of Great Britain, showed an enlarged

photograph of a hardened steel file of

square section, which for 145 hours had

been exposed to the action of a jet of

steam at 100 pounds pressure discharged

into a condenser with a pressure of one

inch, absolute, of mercury. The cutting

action of the jet upon this extremely hard

material was very remarkable. The file

was smoothed down where the steam had

passed over it, while the teeth on the other

parts of the file were as they had come

from the manufacturer.

In speaking of the erosive action of

steam Mr. Parsons said, "It has been

shown by experiment that if drops of pure

water arising from the condensation of

expanding steam impinge on brass at a

greater velocity than about 500 feet per

second, there results a slow wearing away

of the metal. It is very slow and would

require about ten years to erode the sut-

face to a depth of one thirty-second of an

inch. In the compound turbine the strik-

ing velocity is much below this figure."

One of the pioneer railroads con-

structed in New Jersey was the Jersey

City to Paterson now used by the Erie.

When the chief engineer engaged in

the survey of this railroad made his

first report to the directors, he in-

formed his employers that he had in-

troduced several reverse curves in the

location for the sake of their graceful

and picturesque effect.
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Patent Office Department

MACHINE lOR KACING VALVES.

Mr. T. B. Williams, Orange, Mass.,

has patented a machine for facing

valves. No. 865,739. As is shown in

the illustration, the machine embodies

clamping means for engaging a valve

VALVE FACING DEVICE.

casing, a rotatable spindle having a cutter

extending beyond the clamping means.

There is a bearing surrounding and

supporting the spindle near both ends

and having a cylindrical external jour-

nal surface, and means for fastening

the bearing in a stationary position dur-

ing the advance of the spindles.

INDICATOR.

Mr. S. T. Park, Danville, 111., has

patented a draft or work indicating and

recording mechanism for locomotives.

No. 865,931. The device embraces a

combination with a draw-bar and a

locomotive, or other motor, of a fluid

pressure cylinder connected to the lo-

comotive, or motor, of a piston work-

ing in the cylinder and connected to

RECORDING MECHANISM.

the draw-bar. A pressure gauge com-
municating with the fluid cylinder is

attached, furnished with a clock mech-
anism. A movable holder for a record

sheet is actuated by the clock mechan-
ism and a recording arm is connected
with and actuated by the pressure

gauge.

STKAM HIULI-.K.

A steam boiler has been patented by

Mr. K. H. Merk, Halensce, Germany.
No. 866,291. The device embraces a

steam boiler built in two sections with

a superheating chamber located be-

tween the sections of the tubes and

vertical superheating tubes in the

boiler, whicli is divided into upper and
lower flue ways, the upper flue-way be-

ing connected to the upper compart-

ment of the smoke arch, and the lower
fliie-way being connected with the

lower compartment. There is an inde-

pendent series of feed-water heating

pipes situated within each of the flue-

ways and a collecting drum situated

STEAM BOILER WITH SUPERHEATER.

superheating chamber whose entrances

e-xtend beyond the water level of the

boiler, the exits being located in the

bottom plate of the superheating cham-

ber.

CROSS-HEAD.

An improved form of cross-head has

been patented by Mr. E. T. James and

Mr. G. W. Webb, Charlotte, N. C. No.

866,655. The cross-head is furnished

with a pair of transversely extending

seats at the top and bottom thereof

and open at opposite sides of the cross-

NEW FORM OF CROSS-HEAD.

head. There are shoulders arranged

at the end of each seat, and a wear
plate fitted into each seat and co-oper-

ating with the shoulders to prevent

relative longitudinal movement be-

tween each wear plate and the cross-

head. There are also independently re-

movable locking strips that prevent

relative transverse movement of their

respective wear plates.

FEED-WATER HEATER.

Mr. S. A. Morgan, Indianapolis, Ind.,

has patented a feed-water heater. No.

861,667. The combination embraces a

locomotive boiler having a front smoke
arch or box, and a dividing wall sep-

arating the smoke arch into upper and
lower compartments. There is draft

chambers situated on each side of the

HEATER FOR FEEJ) WATER.

between each of the series of heating

pipes and the boiler, and means for

supplying feed-water to each of the

series of heater pipes.

SCREW-SEAT VALVE.

Mr. C. M. Hose, Indianapolis, Ind.,

has patented a screw-seat valve. No.

865,392. It comprises a valve body

having a screw-threaded opening to

form a valve-seat, and a stem having

an annular flange adapted to be seated

on the valve seat, the stem having a

screw-threaded tapering end below the

flange to screw into the threaded seat

and form a closure, the extension be-

VALVE WITH SCREW SEAT.

ing recessed from its end to form walls

of the same thickness as the walls of

the valve seat. The valve body has a

recess to form a seat for the flange

when the valve is open to assist in

preventing leakage around the stem.
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Traveling Engineers' Association.

DISCUSSION OX SMOKE I'RF.VENTION.

(Continued from page 486.)

lump as large as your head you are going

to be checked for black smoke. We have

about ten inspectors in the district that

just watch the conditions, distributed

along the road in the District o£ Colum-

bia, and if an engine makes three or four

exhausts with colored smoke it is checked

as smoke against that road, and we have

been able to get down to about one-half

of I per cent, of the engines handled in

the district making colored smoke.

About two or three months ago I had

an opportunity of viewing a test which

w-as being conducted at Altoona with a

view of eliminating smoke. They were

running briquettes, and as near as I could

find out, run of mine coal as compared

with briquettes made from the same

grade of fuel. The small briquettes

showed a saving in smoke of about 50

per cent. The larger briquettes, made
about the size of an ordinary briquette,

eliminated the smoke about 75 per cent.

I attributed that to the more air coming

in through the bjiquettes, although it was

found to be more extravagant on account

of the outside of the briquettes scaling

off and piling up in the front end. That

was about 50 per cent, more with the large

briquettes than with the small.

I notice Mr. Lynch speaks of the uni-

form size of coal as being very important

in eliminating sinoke. That is the reason

I speak of the briquettes. They are all

of one uniform size and consequently

they can be fired level, and you get the

same amount of air through the different

parts in your fire box and you can keep

the smoke down very successfully, where

you can not with the same grade of coal,

firing with the run of mine coal.

I do not think it is possible to elimi-

nate black smoke with a soft coal burn-

ing engine altogether. You can get on

an engine and instruct a fireman to fire

with one shovelful of coal each time, close

the door after each shovelful. He will

do it while you are on the engine. You
know yourself that you are telling him
to do something that you would not do

if you were firing that same locomotive,

especially with the heavy power that we
are using at the present time, where we
are on the road from twelve to twenty-

four or thirty-six hours. I think that it

is very necessary that we sliould go into

some method of opening and closing the

door for him. Right on those lines is

where we should experiment further. I

think the automatic stoker and automatic

fire door opener are both appliances that

must come into use sooner or later.

Mr. Angus Sinclair : I probably have

devoted more attention, more study, more
experiment, to smoke preventatives than

any one in this country, perhaps in any

other country, I went into the railway

service in the locomotive superintendent's

office just at the time that they were be-

ginning to experiment with coal burning

in Great Britain. This locomotive super-

intendent was impressed to apply a brick

arch to locomotives, and his invention

with the arch and means of supplying air

above the fire became the really efficient

method of smoke preventing in Europe,

and it is so used to-day, and there is no

other method of . preventing smoke that

has been so successful or has met with

so much application. My experience has

been that with light locomotives, com-

paratively small fire boxes, and coal that

was not very rich in bituminous com-

pounds, smoke could be entirely prevented

if the fireman was careful in doing his

work. There are three important ele-

ments in connection with successful

smoke prevention. There is the method

of throwing the flame back so that it

mixes with the oxygen, which is usually

done by the brick arch, also the method

of admitting the air above the fire; the

other is the careful fireman. Without the

careful fireman it does not matter what

kind of devices you have ; it does not

matter what smoke prevention appliances

are put into the fire box; you will always

have smoke unless he co-operates with the

device he has in use.

.About i860, I think it was, when they

began using soft coal, changing from

wood to coal, in this country. There were

a great many patented devices, patented

fire boxes, patented boilers, all sorts of

devices, gotten out to prevent smoke. I

know I have a record of over 200 smoke
preventing devices for locomotive boilers.

In a book which I have recently pub-

lished on the Development of the Loco-

motive Engine I have illustrations of

something like twenty smoke preventing

boilers, smoke preventing fire boxes and

boilers combined—thoroughly satisfactory,

as long as the fireman does his work
properly.

So it comes to a great extent to be

the work that the fireman does that gives

you elimination of the smoke and gives

you clean trains and a clean atmosphere.

I was unfortunate enough some years

ago to be invited to Cedar Rapids to wit-

ness some tests of methods of smoke pre-

vention that they were following with

the engines on the Burlington, Cedar

Rapids & Northern Railway. I went there

in good faith and saw what was done and

I described the process. I described what

was done; took no side in it; except

merely a descriptive part, and I published

the results of that in LocOiMOTivE En-
gineering. I lost about 3,000 subscribers

for that attempt to educate enginemen and

others. That was the punishment for urg-

ing the enginemen of this country to do

their work properly; and I am sorry to

say that the sentiments against me and

my publication on that account were in

many instances supported by the traveling

engineers, who sympathized with the men

in their opposition to the methods of doing

the work properly. These are facts, and

I am sorry to say that I have to tell

such facts, but the remedy is coming. I

had to suffer and my interests had to

suffer, for my advocacy of sound prin-

ciples in firing, but I notice now that the

principles enunciated then have been in-

fluencing many of the railroads in the

country, and now to-day, or since I came

to Chicago, I have watched engines that

are working here and there is not a tenth

of the black smoke to be seen that there

was before this campaign commenced ; so

that the principle is making progress, and

if you gentlemen take it up earnestly and

state what can be done and give it your

thorough support and get the support of

your officials, there will be very little

black smoke to complain of.

When I talk of there being Httle black

smoke, I am aware that with certain

kinds of coal and with a plain fire bo.x it

is impossible for the most skillful fire-

man that ever wielded a scoop to prevent

some, and with some coals a great deal

of smoke ; but with the ordinary coal that

is not very rich in hydrocarbons, there

will be sufficient prevention of smoke to

prevent the public authorities and the

people of the United States from com-

plaining of the contamination of the air

of the country and the cities from

smoke coming from the furnaces of loco-

motives. (Applause.)

Mr. L. M. Carlton (C. & N. W.) : I

have charge of eighty-five switch and

transfer engines in the city of Chicago.

I am in the hotbed between the officials

of the city, the officials of tlie North-

western Railroad and the men. I had a

notice from our superintendent of mo-
tive power and machinery to-day stating

that on such and such a day, at such and

such an hour, engine number so-and-so

emitted dense black smoke at 10:45 a. m.

We get those frequently, and you all

know what the penalty is in the city of

Chicago for making unnecessarily black

smoke. The city is making a campaign

against the railroads and for the benefit

of the public ; and we are all the public,

and we can not blame the public for mak-

ing the complaint. The North-Western

road has made several attempts to elimi-

nate black smoke.

In the worst districts tliey furnish

Pocahontis smokeless coal. They mine

tlieir own coal, and they wish to use it,

and they want it used successfully, if pos-

sible.

Now my idea of this smokeless ques-

tion is this : to get rid of the smoke you

have got to burn it up. The best way to

do that is what we are after. First of all

we must have the engines in good con-

dition. That includes clean boilers—I re-,

fer to washing out—clean flues ; we
want to see the flues are bored out every

time the engines come in the house and

have been lying in for any length of time.
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Then we want to look after the waste

of slcani that is getting away from us

through the different kinds of leaks. We
ought to have a good blower and some

combustion tubes in the lire box. We
ought to have our lires cleaned before

they get clinkered up so that no air can

get through them. I am a great believer

in the arch, because it retains the gases

in the fire box longer and gives a chance

for the heat to burn up the gases more

thoroughly. Out of those eighty-five en-

gines we have about seventy of them

equipped with arches. Fifty of these are

of the hollow type—hollow arches. I have

three engines equipped with an addition

called the crown arch. This crown arch

makes a contraction between the end of

the hollow arch and the back sheet of the

fire box and the gases pass up through

this contracted opening about fifteen

inches clear across the box, mixing the

air tliat goes through the fire box with

the gases and smoke flame, and the re-

sult is the smoke is burnt up. I was on

two of the engines yesterday morning be-

fore I came over here to the convention,

and kept track of them. Day before yes-

terday I rode one of them for eight or

nine miles on a transfer, . and I never

saw as clean a stack in all my days of

railroading as I saw on that engine. The

engine burned considerably less coal. The

engineman was pleased and so was the

fireman, and the pointer stood right up to

the Bopping off point, very close to blow-

ing off.

Now, as Mr. Sinclair says, with all the

devices that you want to place on an en-

gine, you have got to have some assistance

from the fireman, and L will include the

engineman too. The fireman ought to

fire somewhere near right and the method

that we advocate is to fire one side of

the fire at a time, having a bright side

of the fire to burn the smoke as it rises

off the other side. This method can be

carried out with light or heavy service,

firing from one to four scoops of coal at

a firing. If the work is heavy, put on

three or four on a side, leaving the other

side of the fire bright all the time ; alter-

nating, so to speak.

I say you must have the assistance of

the engineer in connection with this. I

got on with one of our men not long

ago and he did not hook the engine up

inside of half stroke. He had the injector

lazy cock wide open, and I wondered

where the steam was going to. Black

smoke was rolling out, because the fire-

man was trying to keep up with the in-

jector. I very quickly found out where

the trouble was, and they thought I was

finding a little too much fault when I

suggested that the engineman ought to

work with the fireman.

We have twenty-two grades of coal de-

livered to us at one chute or one point,

having to have the coal come from differ-

ent places to meet our demands. They

have passenger coal and. freight coal, and

ihey put any old kind of coal on the

switch engines, and we have got to do

good work with it if we can. When it

comes down to black smoke that occurs

through carelessness, we hold the engine-

man and the fireman responsible. We ex-

pect the engineman to complain of the

fireman if he does not do his work. As

long as he does not complain and lets the

fireman be careless wc hold the engine-

man with the fireman for allowing him

to be careless.

Mr. Buell: Along the lines Mr. Carl-

ton was speaking, I thought it might be

interesting to tell of some tests that I

had the privilege of making on some en-

gines that were equipped without an arch

and then w-ere equipped with these hollow

brick arches that Mr. Carlton speaks of.

In each test we kept a record of the num-

ber of minutes that the black smoke

showed at the stack, and while I do not

remember the exact figures, we found that

the time during which the black smoke

showed at the stack with the hollow arch

applied to the engine was 50 or 60 per

cent, in favor of the hollow arch. It cer-

tainly is a device on passenger or freight

engines where you are troubled with the

smoke nuisance it will pay you to look

into.

The same fireman fired the engine in

both cases. They took the engine first

without any arch and then with; kept

the same crew. There were eleven,

twelve and thirteen cars where the tests

were made, and we found that the fire-

man kept a little lighter fire with the

arch for the simple reason that they in-

creased the size of the nozzle with the

arch because the engine steamed so much

more freely. The smoke was just one of

the features. I only mention one. It was

a saving all around in steaming qualities

and amount of fuel burned, which al-

lowed a lighter draft on the fire.

Mr. James S. Downing (Southern) :

Mr. President and members, we will take

it for granted that the engine is properly

drafted to do this work. The size of the

nozzle cuts a good deal of figure. You

take chain gang engines, the best engine

on the road must be reduced so that

the poorest fireman and poorest engineer

can make steam and get over the road.

Next to that is an overloaded engine.

We can not expect an overloaded engine,

either in passenger or freight service, to

do the work that an engine wnth a mod-

erate load would do. Next is the best

kind of coal ordered for the fireman to

handle. He will have less work. There

is no use talking of making every man a

firernan or an engineer any more than a

doctor or a lawyer. He can be taken so

far, just the same as the monkey; you

can take him so far and then he quits.

You can take a man in law and he is

good at this or that or the other, and no

more. The same way with the engine

crew. Then furnish the best grade of coal

you can get. Prepare it for him. Vou

should not have a roundhouse and a yard

three or four miles apart when probably

half a mile is what you need. Take the

modern battleship. She is equipped with

the best appliances that can be had. Next

to that you must educate the fireman

up to take care of the fire when the fire

is cold. When fie comes on he must

see if he has fire enough to spread to

cover his grates. If not. let him make it

up gradually. If he has clinkers, let him

shake his grates and remove them. Then

build up the fire.

The trouble I have had with the fire-

man is to teach him that it is absolutely

necessary to admit air above the fire.

I have never had experience with any

of the smoke consumers, but open the

fire "door damper and leave it open.

That admits air above the fire. I had

experience with a small engine, had to

run to schedule thirty-five miles an

hour, pulling two sleepers, a heavy day

coach and a heavy baggage car. with

nine stops in 154 miles, and by educat-

mg and working with the firemen I

brought the coal consumption down

from twenty-two miles to the ton to

twenty-six and three-tenths miles to the

ton, and did that in about sixty days'

working with the firemen.

But you can not get the results all

out of the firemen and the engines. The

engineman must do his part of it.

I found also a man working his in-

jector wide open: filled her full of water

and went away, run her low and filled

her up again. That would not work.

.\s soon as I showed him there was a

different way to pump an eng^ine, tak-

ing advantage of the stops and getting

a little water, and giving the fireman

time in getting out of the station to ap-

ply his fire and regulate it before ap-

plying the injector again, there were

good results brought about and the

black smoke practically eliminated for

the conditions we were laboring under.

Mr. Charles F. Richardson (Frisco

Line): Mr. President, we will admit

that a careful fireman, firing in co-

operation with the engineer, will keep

the black smoke down to a great ex-

tent.

Mr. Buell: During a period of about

three years the company I work for

sent me around from road to road just

to demonstrate what saving could be

made in fuel and the matter of smoke

consumption, and in that time I think

I went up against a good many of the

problems that came up in that time.

There were just two things that struck

me more forcibly than an>nhing else

along this line, and in order to get the

results I found that it resolved itself

into almost two problems and no more.

The first thing was to get the engine
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drafted properly so that it would burn
the fuel, and the second thing was to

get the fireman to fire the engine prop-

erly. There is just one point I would
like to bring out about instructing the

firemen. You can talk until you are

black in the face and it won't do a bit

of good. The way is to get down and
take the scoop yourself and show him
that the results can be accomplished.

Mr. Wallace: Mr. President, I fully

tive that these results can be obtained

on.

Mr. A. M. Bickel: I tliink that the

railroads entering into Chicago are up
against it as hard as any of the rail-

roads in the way of black smoke nui-

sance. At least, I take notice that the

road I am connected with gets hauled

up occasionally in the city courts for

violation of the smoke ordinance, and I

believe that a ring blower at the bot-

"NECK OF THE BOTTLE," FRO.M THE EETHN..\L GREEN SIGN.\L -BOX ON THE
GREAT WESTERN RAILW.AY OF ENGLAND.

agree with the remarks of the last

speaker. \\'e must show these gentle-

men how to do the business.

In regard to the question that Mr.
Richardson asked, the Traveling Engi-
neer is up against a problem. Having
filled that position and recommended
suspensions for certain things before

he had sufficient experience, perhaps,

he found he did not get it. The master
mechanic is not always able to suspend
an engineer, who has possibly been in

the service longer than he has and is

drawing sometimes more money. If

you do, it is the investigation before

the suspension is given out or pay for

the time lost. Another thing: Suspen-
sion will not give you service. Any man
given authority can suspend a subor-

toni of the stack and two jets on either

side in addition to a good brick arch

will come the nearest to consuming
black smoke of any device we have yet

heard of. We are doing that now. We
have some of our engines equipped
with the brick arch and a ring blower
in the stack, but nevertheless there are

times when we get caught by the smoke
inspectors, who are numerous, but it is

on account of the engineer and fireman

perhaps crowding their engine a little

too much in order to do the trick, as it

were, and then be given a signal to stop

suddenly and all the smoke consuming
devices in this country won't prevent

some black smoke issuing from the

stack. I believe that a good brick arch

with a ring blower in the stack and two
dinate, but does it help? On the roads jets on either side immediately above

the fire will come the nearest to prevent-

ing the violation of the smoke ordi-

nance in the city of Chicago, where it

is very strict, of anything that we have
yet had.

{To he continued.)

and divisions and railroads that I have
been connected with the best service

has always obtained where the least

suspensions were, and I think we should

not be timid in going about the per-

formance of our duties, taking these

matters up vigorously with the engi-

neers, but do not suspend an engineer

or a fireman until you know you are

right. First be patient enough to edu-

cate the man, if possible, to perform
the work as you direct. If he will not

do it, that is time enough to give him
the suspension; and before you do
either you should give him a locomo-

"Originality," according to Josh Bil-

lings, is stealing with kaution and kover-

ing up with kare. When Josh wrote

those words we believe that he had pro-

phetic instincts of the inventors of motor
vehicles who are now producing so much
original mechanism. Josh's real name
was Henry W. Shaw.

Busy Railway Station in London.

The accompanying illustration givef

a good idea of the enormous amount of

traffic, chiefly of a suburban character,

that works in and out of Liverpool

Street Station, London, during every

period of twenty-four hours. The
camera was, through the courtesy of

the Great Eastern Railway official*,

placed in the Bethnal Green signal box,

which is situated in that mile or so of

line just outside Liverpool Street Sta-

tion, known as "the neck of the bottle."

Here the eighteen platform tracks of

the terminus converge into six, three

up and three down, while farther out

these meet four up and four down
tracks, serving the network of subur-

ban and main lines, all finding a termi-

nus at Liverpool street. Through this

bottle-neck, during the busiest periods

of the day, 41 trains per hour work
inward, and again outward ; the aver-

age number of trains arriving or de-

parting during each day of twenty-four

hours is 990 in summer and 960 in winter.

This apparently endless procession of

trains conveys an average, inward and

outward together, of over 176,000 pas-

sengers per day to and from the termi-

nus, to say nothing of other passengers

who may alight at or depart from inter-

mediate stations in the metropolis. A
large proportion of this vast total con-

sists of business and work people,

whose comings and goings are concen-

trated into two or three hours in the

morning and the same in the evening,

a fact which renders the uniformly

smooth and punctual working of the

Great Eastern traffic one of the won-

ders of the railway world.

Adding to the above figures about

62.000 passengers to and from Fen-

church street and 20.000 to and from

Bishopsgate, the daily average of the

Great Eastern Railway city stations ii

about 267,000 passengers. This enormous

multitude, larger than a standing army, is

daily handled quickly and safely.

Aquatic.

A tramp has beaten all known records

by swimming twenty-seven miles in thirty

minutes. He did not mean to do it. He
merely tried to steal a ride from St. Louis

to Chicago on the rear of a locomotive

tender. When the train started he fell

over backward, through the open manhole,

into the water tank. The noise of the

train drowned his cries for help and he

was obliged to swim until the first stop

was reached, at Alton. When taken out

he was nearly dead, but the engineer was

so unfeeling as to call his attention to the

fact that the water was only four feet deep

and he might have stood up. The con-

ductor, also unfeeling, asked for his ticket,

but the tramp said he did not come by

rail, but by water.

—

Kansas City Star.
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Rogers 4-6-2, A. & W. P.

A short time ago the Athinta &
West Point Railroad received some
Pacific type or 4-6-2 engines from the

American Locomotive Company. These

machines were built at the Rogers

works which are situated in Patcrson,

N. J. The engine is for passenger ser-

vice, and is shown in our illustration.

The cylinders are 22X28 ins. and the

drivers are 72 ins. in diameter. With
a boiler pressure of 200 lbs. the tract-

ive effort of this machine as calculated

with the Master Mechanic's allowance

for mean effective pressure of 85 per

cent, of boiler pressure, is about 32,000

lbs. and the ratio of adhesion, with

130,000 lbs. on the driving wheels, is 4.

The engine is. of course, a simple one

with balanced slide valves driven by

the ordinary shifting link motion with

transmission bar which passes around

the forward driving axle. The motion

is indirect. The valve has a travel of

€ ins. in full gear and is set with 1-16

in. lead, and I in. lap.

All the wheels are flanged and the

driving wheel base is 12 ft. 8 ins., the

enclosed between the rails of the track

in front of the engine, would extend

more than 730 feet ahead of the pilot.

There arc 278 tubes, each 20 ft. long,

and these, if laid long the track with

ends touching, would reach for more
than a mile ahead. The roof sheet and

the crown sheet are level and the back

sheet is vertical. The throat sheet has

a slope of 20 ins. and is 26^4 ins. deep.

The fire box is of the wide type, that is,

it extends out over the frames and has

a grate area of 55 sq. ft. With the

heating surface as given above this

makes the ratio of grate to heat ab-

sorbing surface as I is to 64.2.

The tender is made with the regular

U-shaped tank, which holds 7,000 gal-

lons and carries 12 tons of soft coal.

The tender frame is made of struc-

tural steel and the trucks are of the or-

dinary arch bar type with 36-in. spoke

wheels. There is a Pullman vestibule

on the back of the tender. The engine

is equipped with Gold steam heat, De-

troit seamless tubes, and Tate flexible

staybolts. The engine is 70 ft. I ia

long over all, 15 ft. 6 ins. to the top of

Fire Brick— Supported on Detroit ttfel tube*.
Injectors— K. 11. and L. 11., size No. lo.

I*isl'ni-r<j(i 'li.'iiiictcr. 4 ins.

Tender—Weight empty, 51,600 lb«. ; wheel baie,
16 ft. 9 ins.

Driving Wheel Ccnler-^-Material, cast iteel;

tires, held by retaining rings.

Among the Railroad Men. .

Hy Ja.MES Kt.N.NEUV.

Niagara is singing the same old song

—

deep calling unto deep—that it has sung

since the creation. The great central gorge

on the Canadian side is deepening and

the foaming rim of the wilderness of

waters that fold over the awful cliflf is

changing in shape. The little island that

separates the mighty torrent into two

seething cataracts is slowly but surely

falling to pieces. The glory of October is

burning the surrounding foliage into scar-

let and gold. The skies arc of cobalt

flecked with clouds of amethyst. The
splendid railway bridges that span the

river seem to have the abiding qualities

of beauty and durability. Spreading cities

are creeping nearer and nearer to the

great cataract, for already half a hundred

invisible wheels are being turned by the

titanic force of the falling waters. Tur-

bines, swifter and stronger than those of

I'AtUlC 1\1'L L.\l.,K\L luU Tilt. AILAXXA & WEST POINT.
F. O. Walsh, Master Mechanic. American Loco. Co., Builders.

drivers being equally spaced 76 ins.

apart. The adhesive weight as we
have said is 130,000 lbs.; that carried

on the engine truck is 46,000 lbs., while

the trailing bears a weight of 36.000

lbs., making a total engine weight of

2X2,000 lbs. The total wheel base of

the engine measures 32 ft. 5J/2 ins. and
when the tender is added the whole be-

comes just 60 ft. The engine truck

wheels are 36 ins. in diameter and the

trailers are 50 ins. All the rods are of

the fluted or I-section.

The boiler is a straight top one, with

the front course measuring 72^ ins.

outside diameter. The dome is on the

third course well forward of the fire

box. The boiler is liberally supplied

with heating surface. There is 238 sq.

ft. in the fire box, 3,261 in the tubes and

33 sq. ft. in the tubes supporting the

brick arch. This makes a total of

3,532 sq. ft. This heating surface, if

the smokestack and 10 ft. 5 ins. wide,

and is altogether a good example of a

modern fast passenger engine. Some
of the principal dimensions are heie

appended for reference.

Axles—Driving journals, main, oj^ ins. by 12
ins., others gVi ins. by 12 ins.; engine truck
journals, 6 ins. by 12 ins.; trailing journals,
8 ins. by 14 ins.; tender journals, s/2 ins*

by 10 ins.

Boiler—Tliickness ring, first M-in., second 54-in.,

third M-in.; throat, 13/16-in.: dome, 9/16-
in. ; front tube, ^-in.; roof, ^-in. ; side,
9/16-in.; back head, 9/i6-in.

Fire Box—Depth, front, ~6y2 ins.; back, 68^
ins.; length at top, I27>4 ins., and 107^
ins. at bottom; width, 73 J4 ins.; thickness,
crown 7/16-in., tube f^-in., side ^^-in., back
i^-in. : water space, front, 4j^ ins., side 4J.4
ins., back, 4^^ ins.

Seams—Horizontal, sextuple riveted; circumfer-
ential, double riveted.

Stay Bolts— I in. diameter.
Crown Stays

—

\% ins. diameter.
Crank Pin—Size, main, 7*4 ins. by 7 ins.; main

side, 7J4 ins. by 5 ins.; intermediate, front,

554 ins. by 4 ins.; back, $% ins. by 4^ ins.

Cylinder—Steam ports, i'; ins. by 21 ins.; ex-

haust ports. 3 ins. by 21 ins.; bridge, 1 14
ins.

Engine Truck—Type, 4 wheel swinging.
Trailing Truck—Type. Rogers, inside bearings.

Exhaust Pipe—Malleable ijon.

the Lusitmiia are sending the harnessed

currents of electricity in every direction.

Electrically driven cars are impelled by

the invisible current, and by steam rail-

way in the lap of luxury as it were, we are

away on our journey to Buffalo. On our

way we halt for a few hours.

AT DEPEW, N. Y.

A few years ago this was a flat tract of

unproductive land. Now it is an expand-

ing city- The great central industry is

the extensive shops of the New York

Central Railroad, built on colossal pro-

portions and adding wing to wing. The

chief buildings cover ten or twelve acres

and extensive additions are in contempla-

tion. The repair shops have a roominess

about them that has to be seen to be ap-

preciated. The engines are not huddled

together like hawker's barrows, but stand

apart the way that all great things should

do. There are no galleries in the great
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shop and the light is clear as day. The

only obstruction overhead is the great

traveling cranes that lift the 150-ton en-

gines like toys and carry them from place

to place. The fine machines which fill

several of the far extending wings are

grouped in sections and many are elec-

trically driven, the installation of the

motors going on as rapidly as possible.

The offices of the superintendent of mo-

tive power, Mr. C. H. Hogan, are the

most capacious we have ever seen. He
could move an engine around in his com-

modious office.

It was very pleasant to observe the

friendly terms on which Mr. Hogan and

his assistants associate with the work-

men. There is no pride there, and the

number of elderly men bear kindly testi-

mony to the fact that there is no weeding

out process going on among the men who
have grown gray in the service. In fact,

Mr. Hogan brought a number of men
from East Buffalo who had served under

him there. He did not desire to leave a

heritage of veterans to his successors, so

he took them with him, and their skill

in handling the fine machines with which

the shop is equipped bears ample testi-

mony to their ability.

.'\nother admirable feature about the

works is the establishment of a drawing

scliool under the able tutorship of Mr.

George Kuch, who has fitted up a regular

school with all the necessary apparatus

used in mechanical drawing with models

of almost every part of the modern loco-

motive. The classes meet twice a week
in the forenoon. There are three classes

in all, with twenty-six pupils in each

class, so that Mr. Kuch is engaged every

day in instructing the apprentices. It

needs hardly be noted that the company
furnishes everything except the smaller

drawing tools, with which each apprentice

is expected to equip himself. Under this

method a regular apprenticeship of four

years will include about six months' in-

struction in mechanical drawing, with

special lessons in geometry and mensura-

tion of surfaces and solids, embracing a

complete course in applied mechanics.

AT BUFF.\L0, N. Y.

The Pennsylvania Railroad shops at

Buffalo are not so extensive as the new
works at Olean or the old establishment

at Altoona, but what they lack in size

they make up in perfection of detail. Mr.

A. Vail, master mechanic, is one of the most

accomplished railway men in the service

of the company, and he is ably assisted by

Mr. W. L. Davis. Mr. Vail was particu-

larly interesting in his reminiscences of

early railroading in Northern New York.

He was in charge of the repair shops

when the Pennsylvania Company took con-

trol of the Olean, Bradford & Warren
Railroad in 1879. It was a narrow gauge

read and they had a dozen of small loco-

motives built by Mason of Taunton, Mass.,

and furnished with the first examples of

the VValschaerts valve gear used in Amer-

ica. Mr. Vail was delighted with the new

valve gear, and used every effort he could

towards its general adoption on the larger

locomotives. He had not the commanding

position then that he has now and his

voice was like the voice of one crying in

the wilderness. Then the mantle of

prophecy fell upon him and he predicted

that the day would come when others

would see the superiority of Walschacrts'

masterly invention. His prophecy was

long in being fulfilled, but it is coming

true just the same, and the ingenious con-

trivance can be seen swinging past Mr.

Vail's ofiice window every hour in the

day.

Mr. C. C. Lecsh, the shop foreman, ably

supplements the work of his accomplished

superior officers. As a machine shop

yard master his work is worthy of ex-

ample. There is a place for everything and

everything is in its place. His classifica-

tion and storing of wheels and casting and

general stores is the most methodical and

orderly that we have seen, while his

masterly quality of grouping machinery is

worthy of more extended notice. His

flue welding apparatus furnishes a fine

example of compact orderly work where

one man can easily cut and weld over 300

flues a day. Mr. Leesh has also per-

fected a fire brigade in the shop and by

a system of signals water can be turned on

in any part of the shop in less than a

minute. He is a great believer in com-

pressed air and his adaptation of this

power is seen all over the works. We
had the pleasure of seeing an air hammer
knocking out a refractory rod bolt with

a few blows, the blows being regulated

in number and intensity by a simple con-

trivance ; indeed the number of labor sav-

ing devices was remarkable.

It may be added that the piece work

system, which is in general vogue in these

works, seems under Mr. Leesh's super-

vision to work very harmoniously. The

workmen are intelligently and actively in-

terested in their work, but there was not

the slightest appearance of hurry any-

V here, but the contrary. In fact, ma-

chinery seemed to be doing everything,

while the skilled mechanic merely looked

and touched a handle here and a lever

there and the thing was done.

AT yOUNGSTOWN, OHIO.

The Iron City is a fine example of a

prosperous, expanding industrial town.

There is quite a metropolitan air about

the active, shrewd-faced men and ele-

gantly dressed women. It is a great

railroad centre, but the principal con-

struction and repair works are else-

where. The extensive yards of the

Pennsylvania Railroad are ably man-

aged by Mr. Joseph Perry, the veteran

yard master. He is not one of these

functionaries who sit ensconced in a

cozy room busy with a bundle of mean-
ingless documents, while a poorly paid

yard clerk is doing the work of getting

the trains together. Mr. Perry is on
the job. He has the energy of a

trained athlete and the masterly meth-
ods of an adjutant. It is doubtful if

a larger amount of freight traffic is

handled anywhere as expeditiously as

it is in this great j'ard. The men are

busy without any bustle. A select body
of experienced engineers are in this

j-ard. Among others, it was a real

pleasure to meet Mr. P. J. Mahar, a

fine example of the self-taught en-

gineer. He was loud in his praises of

R.MLW.W AND L(COMOTIVE EnX,1NEERING,

from which, he declared, he had learned

nearly all he knew. A well thumbed
copy of the "Railroad Men's Cate-

chism" showed how carefully he had

conned the latest authority on the

mechanical appliances used on rail-

ways. It was gratifying to learn that

in ten years' service Mr. Mahar already

owns a fine house in Forest .Avenue,

with grounds that might bring tears to

the eyes of a dweller in a Harlem flat,

in which cramped abode a moderately

sized dog cannot wag its tail horizontally,

but must express its joy, on seeing its

master, vertically. It may be added that

Mr. Mahar's fine residence is all paid for,

while his rapidly increasing library

shows how wisely he spends his few
hours of relaxation.

Plenty to Do.

The American Locomotive Company
do not seem to be in any dread of the

steam locomotive becoming unpopular

in the near future, if one may judge

from the orders recently booked.

Among many others they are building

2 Mogul locomotives for the Savannah,

Augusta & Northern; 4 metre gauge
consolidation locomotives for Bolivia

;

I ten-wheel locomotive for Santa Fe,

Raton & Des Moines; i six-wheel

switching locomotive for Memphis
Warehouse Co.; 8 six-wheel switching

locomotives for Galveston Wharf Co.;

I eight-wheel locomotive for Yosemite

Valley Railroad; i six-wheel switching

locomotive for Carnegie Steel Co.; I

four-wheel switching locomotive for

the Burden Iron Co.; i Mogul locomo-

tive for Green Bay & Western Rail-

road ; I four-wheeled tank engine for Han-

yang Steel & Iron Works; 2 consolidation

locomotives for Sierra Madre Land &
Lumber Co.; 2 electric locomotives for

Williamette Construction Co.; 2 electric

locomotives for the Chicago & Milwau-

kee Electric Railway; 2 six-wheel

switching locomotives for the Manufac-

turers' Railway; 3 consolidation loco-

motives for the Virginia & Southwest-

ern Railway; I Mogul locomotive for

the Norwood & St. Lawrence; i Prairie

type saddle-tank locomotive for the Cia.

Carhonif de Sabinas, Mexico.
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Items of Personal Interest

Mr. R. L. Doolittle, formerly on the

Central of Georgia Railroad, has been

appointed master mechanic on the At-

lanta, Birmingham & Atlantic at Fitz-

gerald, Ga.

Mr. D. W. Cunningham has been ap-

pointed assistant superintendent of motive

power on the Missouri Pacific, with head-

quarters at Little Rock, Ark.

Mr. E. J. Grimes has been appointed

purchasing agent of the Missouri South-

ern, with office at Leeper, Mo.

Mr. Charles Branch, formerly general

foreman of shops at Mobedly, Mo., suc-

ceeds Mr. Green at Landers, 111.

Mr. G. David has been appointed travel-

ing fireman, district No. 2, Eastern Di-

vision of the Canadian Pacific Railway.

Mr. T. Richmond has been appointed

traveling fireman, district No. 2, Eastern

Division of the Canadian Pacific Railway.

Mr. G. J. Duffy, master mechanic Cana-

dian Division of the Michigan Central

Railroad, St. Thomas, Ont., has resigned.

Mr. S. H. Spangler has been appointed

master mechanic of the St. Loui?. Wat-

kins & Gulf, with office at Lake Charles, La.

Mr. James F. Green, formerly general

foreman of shops at Landers, 111., has been

transferred to Springfield, succeeding Mr.

Smith.

Mr. J. J. Hanline has been appointed

master mechanic of the Seaboard Air Line

at Atlanta, Ga., vice Mr. A. J. Poole, pro-

moted.

Mr. Arthur W. Baker has been appoint-

ed fuel agent of the Atchison, Topeka &
Santa Fe Railroad, with office at Cle-

burne, Texas.

Mr. W. F. Canavan has been appointed

general foreman of locomotive shops of

the Missouri, Kansas & Texas Railroad

at Parsons, Kan.

Mr. John W. Swales has been appointed

round house foreman for the El Paso &
Southwestern Railway, with headquarters

at Douglas, Ariz.

Mr. E. M. Peden has been appointed

superintendent of motive power and roll-

ing stock on the Santa Fe Central, with

office at Estancia, N. Mex.

Mr. J. H. Nash has been appointed

master mechanic of the Illinois Central,

with headquarters at Paducah, Ky., vice

Mr. R. E. Fulmer, resigned.

Mr. E. E. Chrysler, formerly general

foreman, has been appointed master me-

chanic of the Chicago, Rock Island & Pa-

cific at Chickasha, Ind. Ter.

Mr. G. J. Mills has been appointed road

foreman of engines of the First Division

of the Atlantic Coast Line, with head-

quarters at Rocky Mount, N. C.

Mr. J. F. Farrell has been appointed

purchasing agent of the Michigan Central

Railroad, with headquarters at Chicago,

vice Mr. S. B. Wright, resigned.

Mr. C. A. V. Axen, formerly foreman

of shops at Green Bay, on the Chicago &
North-Western, has been transferred to

.^ntigo, vice Mr. Charlton, promoted.

Mr. E. F. Fay, formerly general fore-

man on the Union Pacific at Omaha, Neb.,

has been appointed master mechanic on

the same road, with office at Denver, Colo.

Mr. L. K. Smith, formerly general fore-

man of the shops of the Wabash at

Springfield, 111., has been appointed assist-

ant division master mechanic at Moberly,

Mo.

Mr. E. I. Dodd, formerly mechanical

engineer of the Pullman Company, has

been appointed assistant mechanical super-

intendent of the Erie, with office at Mead-

ville, Pa.

Mr. H. Paton, locomotive engineer,

Stratford, Ont., has been appointed in-

structor and examiner of engineers for

the Middle Division of the Grand Trunk

Railway.

Mr. F. W. Dickerson, formerly general

foreman of the car department, has been

appointed master car builder of the Bes-

semer & Lake Erie, with office at Green-

ville, Pa.

Mr. C. H. Johnson has been appointed

general foreman, Locomotive Department

of the Chicago District on the Michigan

Central Railroad, with headquarters at

Chicago. 111.

Mr. Alfred Lovell has tendered his

resignation as superintendent of motive

power of the Atchison, Topeka & Santa

Fe, for the purpose of engaging in pri-

vate business.

Mr: H. J. Osborne has been appointed

master mechanic of Nebraska & Califor-

nia Division of the Chicago, Rock Island

& Pacific Railway, with headquarters at

Goodland, Kan.

Mr. S. B. Wright, purchasing agent of

the Michigan Central, has been appointed

purchasing agent of the New York Central

& Hudson River Railroad. \'ice Mr. Dex-

ter Fairchild. resigned.

Mr. John Charlton, formerly foreman

of shops of the Chicago & North-Western

at Antigo, Wis., has been appointed act-

ing division master mechanic at Chicago,

vice Mr. L. M. Carlton, resigned.

Mr. J. H. Nash, division master me-

chanic of the Illinois Central Railroad at

East St. Louis. 111., has been transferred

to Paducah. Ky., as division master me-

chanic, vice Mr. R. E. Fuller, resigned.

Mr. A. J. Poole, formerly master me-

chanic at Atlanta, Ga., on the S. A. L.,

has been appointed to the new position of

general master mechanic of the Seaboard

Air Line, with office at Portsmouth, Va.

Mr. William Murdoch, the Scottish me-

chanical engineer who invented and first

introduced gas illumination, belonged to

the same family as the Hon. James Wil-

son, our very able Secretary of Agricul-

ture.

Mr. A. Buchanan, Jr., has resigned his

position of superintendent of motive

power of the Central Vermont Railway,

to take service with the Public Service

Commission in the second district, New
York State.

Mr. R. C. Evans has been appointed su-

perintendent of motive power and car

departments of the Western Maryland

Railroad, with headquarters at Union

Bridge, Md., vice Mr. Wm. Miller, re-

signed.

Mr. R. D. Smith, formerly mechanical

expert of the Lake Shore & Michigan

Southern, has been appointed assistant su-

perintendent of motive power of the Bos-

ton & Albany, with headquarters at Al-

bany, N. Y.

Mr. T. Rumney, mechanical superin-

tendent of the Erie Railroad of Mead-

ville, Pa., has been appointed general me-

chanical superintendent of all the com-

pany's lines. His headquarters will here-

after be in New York.

Mr. R. Tawse, formerlj master me-

chanic of the Ann Arbor Railroad, has

been appointed superintendent of motive

power of that road and of the Detroit, To-

ledo & Iron Mountain Railroad, with

headquarters at Jackson, Ohio, vice Mr.

W. G. Wallace, resigned.

Mr. Robert McKibben, master carpenter

of the Monongahela division of the mo-

tive power and car departments of the

Pennsylvania, has been promoted to be

master carpenter for the middle division

with headquarters at Altoona, Pa., vice

Mr. A. H. Kline, promoted.

Mr. Leslie G. Roblin has been appoint-

ed road foreman of engines on the Cana-

dian Pacific Railway, between Toronto

and Windsor, with headquarters at Lon-

don, Ont. He is a painstaking and intelli-

gent railroad man and is likely to be very

successful in his new field of work.

Mr. H. Montgomen-, who was lately

appointed assistant superintendent of mo-

tive power and equipment of the Bangor

& Aroostook Railroad, has been promoted

to be superintendent of motive power and

equipment of that road, with office at Milo

Junction, Maine, vice Mr. 0. Stewart, re-

signed.
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Mr. G. H. Hutchinson was formerly

road foreman of engines on the Central

Railroad of New Jersey. He has gone

to Salt Lake City in the service of N. B.

Livermore & Co., who represent the

American Locomotive Company and the

Atlantic Equipment Company in the

West.

Mr. E. J. Harris, formerly general fore-

man of the C, R. I. & P. shops at Valley

Junction, has been appointed master me-

chanic of the Iowa and Des Moines Val-

ley divisions of the Chicago, Rock Island

& Pacific, with headquarters at Valley

Junction, la., vice Mr. W. D. Cunning-

ham, resigned.

Mr. William Schlafge, who has been

heretofore assistant mechanical superin-

tendent of the Erie Railroad, has been ap-

pointed mechanical superintendent of the

Grand Division of the Erie and of the

New York, Susquehanna & Western Rail-

road, vice Jilr. T. Rumney, promoted. Mr.

Schlafge's headquarters will hereafter be

at Jersey City, N. J.

Mr. Robert Johnston, for many years

foreman boiler maker at the shops of the

New York Elevated Railroad, has been

appointed special car inspector by the In-

terborough Company of New York. Mr.

Johnston is at present at Berwick, Pa.,

inspecting the construction of a large

number of new cars which are being built

there for the Subway, New York.

Mr. Edward G. Moan has accepted a

position as general foreman at Waycross,

Ga., on the Atlantic Coast Line Railway.

Extensive new machine shops have been

built there and he is installing the

new machinery. He was occupied for

some time as special instructor on the

Erie Railroad. Mr. Moan is a graduate

of the Cooper Institute; a fine draughts-

man and an experienced machinist.

Mr. R. H. Oakley, of Elizabeth, N. J.,

has entered the car department of the

Erie Railroad at Kent, Ohio. Mr. Oak-
ley has had an extended railroad experi-

ence, having served in the car department

of the Canadian Pacific, at Winnipeg,

Man., and on the Great Northern at St.

Paul, Minn., and as general foreman of

the car department of the Central Rail-

road of New Jersey at Elizabethport,

N. J.

Mr. Charles Graham has accepted a spe-

cial appointment in the employ of the

American Locomotive Company, with

headquarters at Scranton, Pa. Mr. Gra-

ham was engaged as master mechanic for

some years on the Delaware, Lackawan-
na & Western Railroad at Kingston, Pa.

For the last two years he was in the em-
ploy of the Baldwin Locomotive Works.
Mr. Graham is a graduate of the Lehigh

University and is a mechanical engineer

of thorough training and ability.

Mr. W. G. Wallace, whose very in-

genious smoke stack was mentioned in our

October paper, page 477, has lately re-

signed his position of superintendent of

motive power of the Detroit, Toledo &
fronton Railway and of the Ann Arbor

Railroad. His plans for the future are

not quite settled at present, and any com-

pany or concern who may be looking for

a man with Mr. Wallace's well-known

abilities and experience should communi-

cate with him as soon as possible. His

address is 5217 Calumet avenue, Chicago,

111.

Mr. Frank Lane, who for the past fif-

teen years has been identified with the

editorial department of The Railway

Age, has resigned his position with that

paper for the purpose of devoting him-

self to independent literary work of a

general and technical character. His long

and varied experience and his ability as

a clear thinker and writer will assure Mr.

Lane of success wherever he goes. He is

a graduate of Dartmouth College, and

was at one time a special examiner of

patents in the Department at Washing-

ton. He is a member of the American

Society of Mechanical Engineers, the

American Railway Master Mechanics'

and the Master Car Builders' Associa-

tions. His address is 87 St. Nicholas

Place, New York City. The staff of

Railway and Locomotive Engineering

joins Mr. Lane's many friends with best

wishes for the fullest measure of success

in his new field of work.

June 22. Each session lasts three days,

and Saturday, June 20, as a holiday be-

tween the conventions.

First Railway Porter.

England's first railway porter has just

died at Darlington, in the person of Mr.

John Cooper, one of the oldest veterans

of railway service. Mr. Cooper, who was

born in the year of the Battle of Water-

loo, commenced as a porter on the first

public railway—the Stockton and Dar-

lington line. As a guard in the early

railway days, his duty was to ride on a

"dickie" on the roof of the rear carriage,

so that he might be enabled to look along

the whole length of the train. He event-

ually became personal attendant to

George Stephenson, manager of the first

public railway, a post he held for many
years. Mr. Cooper retired from railway

service only four years ago on a weekly

pension of six shillings, but, having no

other means or relatives, became an in-

mate of the Darlington workhouse.

—

Mon-
treal Witness.

Ho for Atlantic City.

At a joint meeting of the executive

committees of the American Railway

Master Mechanics and Master Car Build-

ers' associations it was decided to hold the

next M. M. and M. C. B. conventions at

Atlantic City, N. J. The Marlboro-Blen-

heim Hotel will be headquarters for the

executive committees of both associations,

but the meetings and the exhibits will be

on Young's million dollar pier. The
dates for the Master Car Builders' meet-

ing is Wednesday, June 17, 1908, and the

Master Mechanics' begins on Monday,

Fast Work and Good.
In an article on Thomas Edison

which recently appeared in the New
York Tribune, a little anecdote of his

ability as telegraph operator is thus set

forth: "This story is told of him in

those early days when he worked at

the telegraph key: The Western Union
Telegraph Company needed a good op-

erator to take charge of the Boston
end of the heaviest wire from New
York. Successive applicants for the

place had been tried and had failed. A
friend of Edison's recommended him
for the post. He was at that time
working in Port Huron. A telegram

brought him to Boston, and when he

showed up in the office his appearance

caused a general laugh among the

operators.

"His attire was slovenly, and he wore
trousers that reached little more than

half way from the knee to the shoe top.

His natural awkwardness of movement
was accentuated by the clothes he wore
and his generally unkempt appearance.

At the New York end of the wire he

was to handle, there was one of the

fastest sending operators in the service

of the company. It seemed ridiculous

that this awkward country boy should

be put up against him. Without a

word young Edison took his seat at

the key, and for four hours received

messages as fast as the man at the

other end of the wire could send, tran-

scribing the dots and dashes in writing

almost copper plate in its legibility.

Not once in the four hours did he have

to interrupt the sender to have parts

of messages repeated. When the trick

was done the New York operator thus

expressed his amazement:
"'Who the devil are you?' he ticked

over the wire.

"'I'm the new man. "Tom" Edison

is my name,' came the answer, ticked

ofif even faster than the question.
" 'Well, you are a good one. Been

looking for you for ten years. You
are the only man that could ever take

me without a break.'
"

Time Book Given Away.
In pushing his business that ener-

getic hustler H. S. Peters has arranged

a time book for train men which he

is giving away free to any one who
sends for it. The book contains valu-

able information for railroad men, be-

sides the blank pages for entering time.

It makes a nice diary, and has the merit

of preventing mistakes in time and

mileage keeping. Apply to H. S.

Peters, Dover, N. J., and tell him that

we commended the time book.
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The Boys at Jackson, Mich.

The instruction of apprentices at the

Jackson, Midi., shops of the Michigan

Central Railroad are under the immediate

supervision of Mr. C. P. Wilkinson, the

drawing teacher at tliat point. Our illus-

tration presents the class in working

dress taken outside the shops. It is a

typical group of intelligent and healthy

young manhood, good material all

through. We give below some remarks

made by Mr. Wilkinson in sending the

photograph to us. Mr. Cross is the of-

ficial head of the whole instruction de-

partment of the New York Central Lines

when they show ability in that line, is be-

ing carried out here and is a grand thing,

and so far, wc have had no difficulty in

having enough in reserve to follow this

practice and we expect to coininue. Some
of the benefits derived from this practice

makes it possible for a great many
schemes to be worked out in connection

with shop ideas that otherwise could not

be, and at the same time gives the boys

valuable experience, and again boys who
can make drawings and understand them

are given an opportunity of laying out

work instead of having it the old way
where one person liad all the practical

posure, and that a moving picture be
made up by the rapid presentation of
these photographs in the proper sequence.

The plant might have taken three months
to grow, but its whole development would
thus be presented in the space of pcrhapt
five minutes.

One of the best uses of the cinemato-

graph, which wc have seen, was placed

before the New York Railroad Club at

its last meeting. Monsieur E. Konccray,
of Paris, France, read a most interesting

and highly instructive paper on machine
moulding for railroad work, and at the

close of his remarks, after some diagrams

GROUP OF MICHIGAN CENTRAL APPRENTICES AT THE JACKSON, MICH., SHOPS.

of which the M. C. R. R. is a part. Mr.

Wilkinson says :

"From the standpoint of one who comes

daily in contact with this work I cannot

speak too highly of the present apprentice

system on the New York Central Lines

under which we are working. That great

benefit to both the railroad company and

the boys will be derived from this sys-

tem there is no question and in many
cases results for good begin to show al-

most from the moment a boy enters the

shops as an apprentice. Of course this

does not apply to all, and never will. The
system required to meet needs, or what
is to the liking of the average boy wishing

to learn a trade, must certainly be broad,

and one that can be made to suit each

individual case, as this is what we find. It

would not be just to judge a boy by his

school work as to his value in the shop

as in so many cases we find those not up

to standard in one place make the very

best in the other. We can say, however,

that the boys who make a showing in class

work as a rule make good in shop work.

The practice of giving the boys two
months' experience in the drawing room,

work to do. There will be a large num-

ber in time that we can call on for this

kind of work, and what applies in one

case will apply in all others.

The one great point not to be lost

sight of in this work is not to expect too

much from the boys and to have a great

deal of patience ; this applies to all those

who have anything to do with boys. In

connection with the school work, the shop

instructor devotes part of the class-

hours to the advanced boys, taking up

valve setting, quartering of wheels, lay-

ing out axles, etc., but in the room ad-

joining the school room so not to inter-

fere with other work."

Machine Moulding.

Some j'ears ago, when moving picture

machines were new, their use for educa-

tional purposes was spoken of. A sug-

gestion was made that a class in botany

could be shown a moving picture which

would practically make a plant grow, be-

fore the eyes of the class, The idea was

to take some plant and photograph it once

or twice every day, the camera being kept

in exactly the same place for each ex-

had been exhibited on the screen, the

moving picture machine reproduced sev-

eral scenes in a French railroad shop

where M. Ronceray, in the smock and

overalls of a practical workman, made a

number of green-sand moulds for rail-

way castings with a rapidity and dexter-

ity which delighted his audience.

In France it was the railroad demand
for machine molding which mainly de-

veloped the remarkable and novel system

of pattern making and machine molding

in that country.

Patterns aie made by the use of a

non-shrinking white metal mounted on

stripping plates and put in molding ma-
chines. The machines used have many
time and cost saving features.

"Wooden patterns," he said, "will un-

questionably mold work on machines, and,

when the work is large and rough, as long

as they hold together and do not become

so ragged as to tear the sand, the molds

they leave pass for molds, although they,

as a rule, require much more mending

than molds made from metallic patterns

and stripping plates."

The "Pridmore" is the name of the
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French machine, and it is a very remark-

able and efficient foundry tool, being oper-

ated by hydraulic pressure, and it is so

made that it can be turned upside down
as required by the molder. It is mounted

at its centre of gravity and all but the

larger size of machine can be inverted by

hand. On this machine two men mold 600

shoes for a day's work, and they help to

pour them. The machine used in France

for brake-shoe molding, in connection

with the assembling machine for making

molds en motie. In this case, as is usual

over there, the head and shoe are com-

bined in one casting.

Useful Souvenir.

A good many people think that the

souvenir season is in June when the rail-

way conventions are in full swing, but the

souvenir season really exists all the time.

One of the most useful desk accessories

which we have seen comes from the Goes'

Wrench Company, of Worcester, Mass.,

as a souvenir. It is a paper cutter or let-

ter opener made of celluloid and is in out-

line like one of the Goes' wrenches. The
handle of the wrench has been ingenious-

ly made the blade of the paper cutter and
the irregular outline of the adjusting

screw and the jaws of the wrench gives

one a good grip on the cutter, and when
wielded by a good man and true, no
sealed envelope can withstand its in-

sinuating thrust. The company are dis-

tributing the wrench paper cutter among
their friends, and a post card addressed
to them af Worcester, Mass., might re-

sult in a paper cutter coming your way.

Removable Driving Brass.

Something that will be of interest

to the motive power officers is a

patent just issued to Mr. Charles
Markel, of Clinton, Iowa, covering what
is termed a "Removable Driving Box
Brass." Mr. Markel has been for a
number of years foreman of the ma-
chine shops of the Chicago & North-
western Railway at Clinton, la. Hav-
ing to deal with a good many loose
brasses in driving boxes, he conceived
the idea, shown in our illustration, of
holding the brass in the box with a

wedge instead of pressing it in, as is

the present practice. The illustration

is an elevation of a driving box,

showing the brass and wedge. Under
one extremity of the brass is cut a slot

in the box of suitable size and shape to

receive a wedge, which is driven in ij^

ins., which so tightens the brass as to

require 40 tons pressure under hy-

draulic press to start it. The wedge
extends through under the entire width
of brass. There is a tapped hole in

end of brass to receive a bolt for re-

moving the brass by hand, and also a
tapped hole in the end of the wedge
to receive the device for pulling out the

wedge. There is also a set screw which

passes in through one flange of the

axle bo.x. The point of this screw

bears upon the end of the wedge, and

holds it firmly in place and prevents

any possibility of it slacking" back.

-By Mr. Markel's method the brass is

turned i/32nd smaller than box fit, and

when the wedge is driven the brass is

forced to make a tight, solid joint on

the outside, every part of the brass be-

ing in solid contact with the box. The
brass is put in the box, and is then

forced up to place by the wedge.

If through heating, or any other

cause, the brass becomes loose, all that

is necessary is to drive the wedge a

little more, and so tighten the brass.

In case it is desirable to remove the

brass to shim it, or put in a new brass,

all that is necessary is to lift the weight
of the one box from the axle, pull the

wedge and the brass, slip in a new
brass, drive the wedge back to place,

and the engine is ready for service ; no
drop pit, no dismantling of the engine,

and there is no delay to the engine.

REMOVABLE DRIVING BRASS.

In the general use of this device, the

openings in the boxes can all be made
to a certain standard for certain classes

of engines, and brasses and wedges
kept in stock macliined to fit the boxes,

io that the only machine work immediately

necessary for putting in a new brass would
be the fitting of the brass to the jour-

nal.

The key is made from cold rolled

machine steel, and planed on top and
bottom sides only. The key is first

placed in jig and J^ in. cut taken from
the metal. It is then placed with
planed face down in jig and planer tool

brought down to hardened face on jig,

and when cut is taken across the key, it

is finished as to taper 'and angle.

The keys are drilled and tapped in

jigs, also the same jig is used to drill

the recess in side of key for end of

set screw. The keys are tapped out

at the large end J-i in., 12 thread, and
hexagon head bolt screwed in loosely.

This bolt is used to drive on, which
prevents upsetting the end of key.

This bolt and also the set screw has ^-in.

hole drilled in end, which hole is used

(opy 69-( FREE

L

Here is a complete
and interesting story
of graphite and its de-
velopment as a lubri-

cant. You can not get
in any other book of

equal size so much in-

formation of REAL
value. The experience
of practical men and
the experiments of
scientific authorities

are both given in this

TENTH EDITION of

(iriipliite a i Lubriuflt"

making it valuable to

men of practice and
students of theory.

Lubrication in al-

most everykind of ma-
chinery is treated of.

"Kinks" and "short-

cut" methods discov-
ered and used by
resourceful engineers
are included.

You should get this

book now. Write for

FREE copy 69-C.

JOSEPH DIXON

CRUCIBLE CO*

Jersey City, N* ],
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lo back out the bolt or set screw in

case they should become broken.

These boxes have been thoroughly

tested in service on the C. & N. W.
Railway, the first one being placed on

an Atlantic type passenger engine, in fast

passenger service on a 200 mile division,

April 9th, 1906. It is in service now, never

having given any trouble. July 4th,

1906, Engine 464, same type, same ser-

vice, same division, was turned out of

the shop with all of her boxes using

this brass, and after one year and two

months boxes are in good order, and

have given no trouble. Engine 1314.

same type, same service, 210 mile divi-

sion, equipped with these boxes Janu-

ary 1st, 1907, has given perfect satisfac-

tion. The Duluth, Missabe & Northern

fitted up one box under an engine in ex-

tremely heavy service, simply from blue

prints furnished, May 14th, 1906, and

il has given every satisfaction after 16

months' service. There are now 36 of

these boxes in service. The Locomo-

tive Improvement Company, Clinton,

L-i., handle this device for Mr. Markcl,

and will be happy to give any further

information on the subject.

1907 to October i, 191 1, were issued to

provide working capital. Last spring

the structural steel department at Mon-
treal was sold to the Structural Steel

Company, Ltd., and the Locomotive

& Machine Company of Montreal will

hereafter build only locomotives, steam

shovels and rotary snow plows. The re-

port shows activity in all departments and

shops of this enormous concern, with

good prospects ahead.

All-Steel Box Cars for the U. P.

The Union Pacific Railroad have or-

dered 25 all-steel cars. With a capac-

ity of 50 cubic feet more than that of

the standard Union Pacific wooden box

car, the steel car weighs two tons less

or 37,800 lbs. A is-in. steel I-beam

forms the center sill of the car below

the double steel flooring. It is said

that tests have shown that the >i-in.

sheet steel forming the sides and ends

of the car is stronger than the wood

usually used. Tests have also devel-

oped the fact that the steel underframe

of a wooden bo.x car cannot stand up

against the all-steel box car. In colli-

sion the end of a wooden car is usually

badly damaged, while the steel car is

comparatively uninjured. The doors

of the steel car are formed by single

sheets of steel reinforced.

American Locomotive Co.'s Report.

In the last fiscal year the American

Locomotive Company did the largest

amount of business since its organ-

ization six years ago. It built new

shop buildings and power plants and

installed machinery and equipment at

its different works, particularly at

Schenectady, Dunkirk, Richmond and

Montreal; these improvements cost

$1,692,859, and were paid for out of the

extraordinary additions and betterment

fund of $2,000,000 created last year.

An equal amount has been set aside

to carry on similar work next year.

During the past year $5,000,000 5 per

cent, notes, maturing in five equal

annual installments from October i,

Tamping Ties by Air.

Frank Gilroy, chief engineer of the

New York Central's compressed air

system in Buffalo, has invented a de-

vice for tamping up ties with pneu-

matic tools which assure a uniform

stroke. Experts are of the opinion

that such a method will solve the prob-

lem of broken rails. Mr. Gilroy's in-

vention is to be tested on the West
Shore at Utica.

The device for furnishing the air is

carried on a skeleton rubble car and is

said to be light enough for any or-

dinary gang to lift from the track.

Rubber hose carries the compressed air

to the tools, which are operated simul-

taneously on opposite sides of each

tie and pound away at the rate of sev-

eral hundred strokes each minute.

—

^f. y. Commercial.

Mexican International Shops.

The Mexican International Railway

Company are taking advantage of the use

of electricity in shop work and have just

completed the installation of a large

equipment of this apparatus. The ap-

paratus for the Durango shops will con-

sist of two engines of the non-condensing

type, 18x36 ins., operating at 100 lbs.

steam pressure and running at 120

r.p.m. These engines will be directly con-

nected to two Westinghouse direct cur-

rent generators, having a capacity of 200

K.W. each and wound for 250 and 125

volts, thus permitting lights and power

to be supplied from the same generator

with high economy and great flexibility.

The generators are of the three wire type,

giving the two voltages already men-

tioned.

The shops of Monclova will be equipped

with a similar tj-pe of apparatus, with

the exception that the engines will be of

smaller capacity, the generators being two

in number and of 100 K.W. capacity

each, running at 120 r.p.m. There will

also be supplied in connection with this

plant the usual number of motors, arc

and incandescent lights. All of the elec-

trical equipment will be Westinghouse

manufacture, this latter company being

represented in the Republic by Messrs. G.

& O. Braniff & Company, which firm

secured the order. Both the electric and

steam plant are of the most recent de-

velopments in the electrical and steam

engineering line.
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Train Lighting by Electricity.

Many passenger trains to-day are

lighted by glowing electric lamps and

cooled by electric fans, some are also

wired for electric heating devices. One

of the earlier methods of producing

electricity was by the installation of a

small reciprocating engine, connected

with the locomotive boiler, and driving

a generator. The small engine and

generator were in the baggage car.

The new Curtis steam turbo-generating

set, produced by the General Electric

cial form of metallic packing and screw

glands are provided for taking up wear

on the packing. The bearings are ball

seated and babbitt lined. The main

bearing is provided with thrust wash-

ers at each and to maintain the align-

ment of the buckets and to take up

thrust due to shocks in coupling cars.

The governor is of centrifugal type

and operates a valve through an oil

lubricated ball-and-socket joint and a

single lever of simple construction.

This valve controls the whole supply

Bast Railroad Books

TURBINE GENERATOR FOR USE ON TOP OF LOCOMOTIVE BOILER.

Company, is now in successful opera-

tion on a number of roads, and where

the engine is not detached this set can

be used without a storage battery. The

train lighting turbines used are of two

types, the one for operating directly

is placed on top of the locomotive

boiler, and the other kind takes up

only a small space in the baggage car.

When the turbine is mounted on the

locomotive, flexible steam connections

are eliminated. If the design of the

locomotive is such that there is not

room for this form of generator, the

absence of vibration in the turbine

makes it convenient to place it in the

baggage car.

Three sizes of turbines are available

for locomotive service, namely 15, 20

and 2S-Kw. sets. These sets have

each only two bearings. The bucket

wheel is machined from a solid blank

of forged steel and has three rows of

buckets cut in its periphery. It has a

taper fit and is forced on the shaft just

outside of the main bearing. The gov-

ernor screwed on the shaft beyond the

wheel acts as a nut to hold the wheel

in place.

The shaft where it passes through

the wheel casing is packed with a spe-

of steam to the nozzles. In order to

guard against excessive overspeed in

case of accident to the main governor,

an emergency valve is also provided.

This is tripped by a centrifugal device

called the emergency spring, two of

which are mounted on the governor

frame. As this set is exposed to the

weather, it is entirely enclosed, and

has a fan for ventilation. Special pre-

cautions have been taken to exclude

rain and snow. Large covers are pro-

vided over the governor, main bearing

and brushes. These are similar to

those used on railway motors, being

packed with felt and fastened with spe-

cial clamps requiring no tools to

loosen.

For the baggage car, the sets are of

the same general construction as the

locomotive-type machines, except that

no rain shields or special ventilating

features are provided. The 25 and 35-

Kw. sets have forced lubrication. Oil

rings are also provided as an auxiliary.

"My belief is that there ain't any

boys left—that there isn't such a thing

as a boy—that there's nothing now be-

tween a male baby and a man."

—

Barnaby Rudge.

Air Brake Catechism
By Robert H. BlaokaU. The sew ttlltti,

1907 edition, la rlgbt up to d»te and
covers fully and In detail the Schedule

E. T. Locomotive Brake Bqulpment, U-5
Brake Valve, SP Brake Valve (Independ-

ent), SF Governor Dlstrlbutlnj Valve,

B-4 Feed Valve, B-8 Reducing Valve,

Safety Valve, K Triple Valve (Qnlck-

Servlce) Compound Pump. It U the

Standard Book on the Air Brake. Ooo-

talna over 2.000 QueBtlane and Aniwera

on tbe Old Standard and Improved Equip-

ment. Price. S2.00.

The Walschaert Locomotive Valve

Gear
By W. W. Wood. If you would thorough-

ly understand the Walschaert Uicomotlve

Valve Gear, you should possess a copy

of this book, as the author explains and

analyzes It In a most practical manner.
Price, fl.60.

Locomotive Breakdowns
By Geo. L. Fowler. Tells bow and what

to do In case of an accident or break-

down on the road; Includes special chap-

ters on Compound Ixwomotlvei. Better

procure a copy, as It contains 800 Q°s»-

tlons with their Answers. Price, J1.60,

New York Air Brake Catechism

By Eobert Blaokoll. The only complete

treatise on the New York Air Brake and

Air Signaling Apparatus. 250 pagei.
Price, ?1.00.

Combustion of Coal
and Iha Pravantlon of Smoka
By Wm. M. Borr. Contains over SCO

Questions and their Answers on How to

Make Steam. Price. ?1.60.

Link Motions, Valves and Valve

Setting

By Fred H. Colvin. Shows the different

valve gears In use. how they work and

why Piston and slide valves of different

types are Illustrated and explained. A
book that every railroad man In the mo-

tive power department ought to have.
Price, ouo.

Train Rules and Dispatching

By H A. Dalby. Contains tbe standard

code for both single and double track and

explains how trains are handled under

all conditions. Gives all signals In

colors, Is Illustrated wherever neceasary,

and the most complete book In Pr'nt on

Ims important subject. Flexible leather

binding. 221 pages. Price, »l.bO.

The Railroad Pocketbook

By Fred H. Colvin. Gives clear and

concise Information on Just the points

you are Interested In. Ifs really a pocket

encyclopedia, fully Illustrated, and so ar-

ranied that you can find ust what yon

"rit In a second. 250 pages. Price. »1.00.

CHARTS

Air Brake Charts

By BlaokaU. Shows passenger and freight

equipment. Printed in ten colo«.^^^
^^^

Anatomy of a Freight Car Chart

(Box Car.) Has every part numbered and

named, P^ce, «6o.

Anatomy of a Freight Car Chart

(Gondola Car.) Has every part nnmbered

and named. Price, iioo.

Traction Power Chart
Shows the draw bar pull of any locomo-

tive without a single calculation.
Price, BOo.

Anatomy of a Passenger Car Chart

Has every part numbered and named.
Price, Zoo.

Send for a special olroular describing

these hooka in full. Any of these hook*

sent prepaid on receipt of price.

AOENTS -WANTED
Write for particulars.

The Norman W. Henley PuMlahla* 0*.

132 Nassau St., New York, D. 8. A.
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The Superiority
OF

RUBEROID
HSKistercd U. S. Pat. Off.

ROOFING
For railroad uses is no bet-

ter demonstrated than by the

following letter:

"We have gotten better results

from Ruberoid Roofing than any
other rooling of this style which we
have tried. In fact, where we must
contend with coal smoke, we have
decided that we cannot afford to use
any other kind of composition roof-
ing. B. S. Wathen, Chief Engineer,

"The Texas Pacific Railway Co."

Send for Prices and Samples.

THE STANDARD PAINT COMPANY
100 William St., New YorK

CHICAGO, ST. LOulS. I'HILADBL-
rillA. ATI^NTA, BOSTON, KAN-

SAS CITY, NEW 0RLE3ANS.

Ball's Official R.R.

Standard Watches
fff MmO IB SIZE

Ruby17 and 21
Jewels,
Sapphire Pallefa

Ball's Improved
Safety
Double Roller

Are wlthont
question the
flneit watches
that American
t a I e D t and
skilled labor
can produce,
and they are

KlTlng • a c h
unlTeraalBatla-
factdon that we
haTe DO heel-

tan.cyln claim-
ing that they
are the best

and safest
rollroad watch
on the market.

Tests aerera
and numerona
hare proTen
this fact to the
most critical

nsers In all sections of the country, to which
thousands of good Railroad and Brotherhood
men are ready to certify.

We have an authorized agent In nearly every
railroad center. Call on him for Information
and facts. Write us for descrlptlre matter.

The Webl) (. Bail Wdtcb (o.
Walcb Nanulactfurers

BftH Building. Cleveland. Ohio. U.S.A.

Patents.
QEO. p. WHITTLESEY

McQIU. BUILDINQ WABHINQTON. D. C.

Teroi. Reaaonabls Pamphlet Sen!

It Doesn't Do a Thing to Hose.

We have lately received at the office

a very businesslike folder. It tells its

story in short form and does not take

up much time to do it. The writer of

the folder has studied the kind of peo-
ple to whom he appeals, for he says

he has boiled down the description

and leaves the cuts and the good sense

of the reader to do the rest. The fold-

er explains and describes the Twen-
tieth Century Outfit made by Buker
& Carr Manufacturing Company, of Roch-

ester, N. Y.

This outfit, as they call it, is a small

machine which does a number of things

to air-brake hose, and evidently the

machine is no respector of persons, for

one illustration shows a mechanic in

the prime of life working away at it,

another cut shows an old man making
it go with ease and smoothness, and
we have often been told that a boy
can operate it and feel happy and gay
a.' he should.

In the first place it is an air machine,

about the size of a small lathe, and as

a bolt cutter it is said to remove bolts

from old air hose as fast as a man can

feed them into its jaws. As a hose

stripper its capacity is rated at 1,000 a

day. It will pull old rubber hose oft

metal couplings at that rate, and old

cause its specialty is hose. The folder

gives a good idea of the whole outfit.

Drop Buker & Carr a post card to 19
Fairview Heights, Rochester, and they
will send you the folder. It's worth
looking at, anyway.

Pleased with Modern Appliances.

At a meeting of railroad men we heard

an old engineer commenting about the

latest fashions of locomotives. As he had
gone through the perio I of twenty-five ton

locomotives he was naturally opposed to

the one hundred-tons and over locomotive,

but he favored most of the newer ap-

pliances for promoting steam economy and
for convenience in operating. Strangely

enough he had praise for the Walschaert

valve gear and talked about the difficulty

of reaching the valve gear of a consolida-

tion engine. "As to piston valves," he re-

marked, "I like them first rate. The en-

gines having them are easy to handle, but

the only difficulty I find with piston valves

is that the boiler can seldom make steam
enough to supply the current that passes

between the rings and the cylinder."

The Cleveland Twist Drill Company
have purchased the business and entire

stock of the Three Rivers Tool Com-
pany, Three Rivers, Mich. The ma-
chinery is being moved to Cleveland

TYPE OF GENERATOR USED IN BAGGAGE CAR.

hose is a good hanger-on, every one

knows. As a hose fitter, and here

comes in the mechanic in the prime of

manly vigor, it is reputed to fit up or

mount 300 new hose per day, and new
hose is stubborn, as anybody who has

tried to work it can testify.

The machine is a hose cutter and a

hose splicer into the bargain. The out-

fit weighs 1.000 lbs., occupies 2x6 ft.

floor space, and stands S ft. 6 ins. high

in its stocking feet. We say this be-

and with the new and fine equipment

added to their already extensive manu-
facturing establishment the company
hopes to meet promptly the rapidly in-

creasing demands that are being made
upon them. The latest important addition

to the constant supply of novelties in

tools is the Peerless Reamer, consist-

ing of an elastic body to which blades

of high speed steel are brazed, with

the result that longer life and increased

efficiency are given to the reamer. The
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Here'

Opportunity

AreYou theMan?
If an employer should say to

you, "I want a man for an im-

portant position, " would you be

the right man ? Opportunities like

this are coming constantly to men
trained by the International

Correspondence Schools,

an institution that qualifies men
to take advantage of every open-

ing; to command high salaries; to

succeed in the best positions.

Employers are daily applying

to the Students' Aid Department

of the I. C. S. for men to fill posi-

tions of responsibility, and during

May of this year 447 students

voluntarily reported advance-

ment in positions and salaries, and

this was but a small part of the

whole number advanced.

Why don't YOU get in line for

a good position? No matter who
you are, what you do, or how little

you earn, the I. C. S. can help you

in your ov\ti home, in your spare

time, fora better position and earn-

ings. The first step is to mail

this coupon. It costs noth-

ing to do this and will bring

you information and help

that may eventually

be worth thousands of

dollars, MAIL IT NOW.

International Correspondence Schools
BOX 805, SCRANTON. PA.

Please explain, without lurther obligation on my
part, how I can quatlly lora larger salary and advance-
meat to the position belorc which is marked X.

General Foreman R. R.
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Why pay more for a

Car and Locomotive

Cleaner, when the"PER-

FECT"will do the work

and better at 48 cents

per gallon, f. o. b. Phila-

delphia or Chicago?

THE MODOC SOAP CO.

228 North Fourth Street

PHILADELPHIA, PA.

MICA
CABOOSE LAMP (HIMNEYS

Save 50 per cent.

STORRS MICA (0.,

R.R. Dept. Owegro. N.Y

NO MORE BILLS for PACKING

No Cutting of Rods
Less Oil. No friction

Ouaranteed 3 years. 30 Days' Trial

No Pay unless Satisfactory

Beware of Imitations. Use tlie Best

Manufactured only by

Jiolmes Metallic

Packing Company
Wilkes-Barre, Pa.
Send for Catalogue K

THE WASHBURN CO.
Minnsaipolis, Minn.

Automatic Couplers
For Freight. Engine and Pa»en<er Service

to write on both sides of the paper, and

then crosswise of the first writing, to save

paper. Although the paper wc now use

for copy costs only 3 cents a pound,

our early experience will not permit

any waste without annoyance."

The editor of Railway and Locomotive

Engineering was even more embarrassed

than his Missouri compeer when he was

first moved to record his thoughts in

writing. He lived on the Grampian Hills

and was compelled to use the margins of

newspapers. On such material he put

down thoughts in verse at great length

and his efforts might have rivalled those

of Homer had an unappreciative servant

not used the fugitive manuscripts for

kindling the morning fires.

Locomotive

Blow=Off Plug Valves

Rigid Turret Lathes is the subject of a

catalogue recently got out by the

Niles-Bement-Pond Company of New
York. The lathes are called Pond rigid

turret lathes in order to make the name

distinctive. The catalognje is illustrated

by a number of excellent half-tones and

the descriptive letterpress is most com-

plete. The tools are designed to do the

work ordinarily produced by engine

lathes. Two sizes are regularly made, 21

and 28 ins. respectively, though special

sizes could be arranged for. The ma-

chines are well designed and solid and of

course the turret is one of the principal

features. The triangular shape in which

the turrets is made afford three very

wide faces, which allows of the heav-

iest facing, multiple turning and forming

tools to be rigidly supported. Narrow

faces are used for boring bars and ream-

ers. The turret revolves on a circular

V-way of large diameter, with means for

taking up wear. The turret turns

automatically and has rapid power

traverse in either direction. Short rigid

facing tools and short boring bars can

be used, as the design of the cross car-

riage is such that it can be run under the

chuck and is thus entirely out of the

way of the turret. The machines and their

parts are all illustrated and a perusal of

the catalogue gives one an excellent idea

of what the Pond rigid turret lathes are

like. The company will be glad to sup-

ply this catalogue on application to their

New York office.

All Brass, extra heavy, with Cased Plug.

For 250 lbs. pressure.

Made with Draining Plug to prevent

freezing.

LOCOMOTIVE
GAUGE
COCKS

For High Pressure

Bordo Self-CIosing

Gauge Cocks, made
with renewable Hard
Bronze seat and disc

Opened and closed

with a quarter turn.

Guaranteed Steam
tight under the most
exacting conditions.

Shanks Threaded to

specifications for Lo-
comotives.

Seats and discs replaced under pressure.

Swing-Joints and

Pipe Attachment

Prosperous Erie.

The interesting and salient points of

the Erie Railroad's operations for the

fiscal year 1906-1907 are recorded in a

report to the stockholders, which was

submitted at the October meeting. The
management shows increased gross and

net earnings, both exceeding that of

any previous year, a reduced cost of

operation, a larger merchandise and

coal tonnage, a greater rate per ton per

mile, more passengers carried at a less

May be applied between Locomotive and

Tender.
These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil

Completo Booklet on Application

L. J. BORDO CO.
PHILADELPHIA, PA.
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Homestead
Valves

StraUhtwBT. Three-w«y and Foor-way,
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth very much
more than other make*. You try

them and see.

Iron Body, urass Plug. H4 In.

HOMESTEAD VALVE Mf0.(0

HOMESTEAD. PA. PITTSBURG, PA.

rate per mile, an increased number of

tons per train, more earnings per

freight train mile, increased rates of

wages, a greater amount spent for

maintenance of way, a smaller amount

for maintenance of equipment, a heavy

increase in taxes, mostly in New

Jersey, and no loss of life to one of the

24,199,723 passengers carried.

During the year 161 industrial estab-

lishments were located on the line of

road, 89 of which have direct side track

connections. In addition, 42 industries

were located where they are reached

by paying switching charges to other

companies. Side tracks have been con-

structed to 14 industries not heretofore

reached, and side tracks extended at

42 industries, previously located, to

take care of increased business.

One Year and
Eleven Months'

SERVICE
WITHODT BBPACKINO. ON

High-Pressure Locomotives

Noisy Street Cars.

There is frequently cause for public

complaint on account of the prevalence

of extreme locomotive 'whistling. That

is a noise that naturally suggests com-

plaint, but there are other noises en-

dured without a murmur that harass a

much greater number of people than

that of whistling. One of these is the

noise of street car wheels. On some

lines the rolling stock is so poorly

maintained that a large percentage of

the wheels are flat. They create a most

irritating noise, but it is endured with-

out complaint because mose people be-

lieve it to be a necessary evil in con-

nection with the operation of the cars.

Nuisances connected with street car

operating are endured without a word,

while less irritating annoyances due to

surface railroads raise howls of protest.

American Locomotive

Sander Company
1 3th & Willow Sts., Philadelphia, Pa.

Proprietort and Manufactnreri

LsACH, SHnioaMI, Dxan, ^ANDPRS
Hou.T^M. "Shi" and Comi SAl'^UCR.^

THE ROBERT W. HUNT & CO.

Bureau of Inapectloa, Teata and Cooiultatlon.

1137 THE ROOKERY. CMICACO.

66 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House, London, Eng.

Inspection of Steel Rails, Splice Bars, Railroad

Cars Wheels, Axles, etc. Chimical Laboea-

lORif—Analysis of Ores, Iron, Steel, Oils, Water,

etc. Physical Laboratory—Test of Metals, Drop
and Pulling Test of Couplers, Draw Bars. etc.

Efficiency Teata of Bollerf, Bncloea
and LocomotlTM.

',. r .,. 1

Slyle 30O TV.

A throttle failure is an absolute

impossibility where Crandall's

Throttle Valve packing is used.

IT WILL NOT BLOW OLT

The Cutler-Hammer Manufacturing

Company of Milwaukee announce the

purchase of The Wirt Electric Co., and

desire to state, for the information of

customers and those of The Wirt Com-

pany, that the manufacture of Wirt ap-

paratus will be continued by the pur-

chasers. Pending the introduction in

the Cutler-Hammer catalogue of ap-

paratus of the Wirt type, the current

Wirt catalogue should be used. Copies

of this catalogue may be obtained from

The Wirt Electric Company, Philadel-

delphia. The Cutler-Hammer Manufactur-

ing Company, Milwaukee, or on applica-

tion to any of their district offices. Par-

ticular attention is called to the very com-

plete line of battery charging rheostats

developed by The Wirt Company, and to

the Wirt field rheostats, which in 1902

were awarded the John Scott medal on

recommendation of the Franklin Institute

of Pennsylvania. Bulletins covering these

and other lines of Wirt apparatus will

be furnished on application. The Cutler-

Hammer Company have an office at 136

Liberty street, New York.

Crandall Packing Co.
FACTORY AND GENERAL OFFICE

PALMYRA, - - NEW YORK
BRANCHES

Now rork Cleveland

i3« Liberty St. 9 So. Water St

Chicago

52 West Washington St.

Directory of Railways

of the World
The Universal Directory of Rail-

way Officials, published in Lon-

don, contains a list of the entire

railroads of the world, with

physical particulars and names

of all officials.

Send Your Order Now
for the 190T adltlon.

Pric* $4.00 Pr«9«ia

A. FENTON MTALKBR
Sola BaoreaentatlT* far V. .

148 Llbmrty^ St. N«w TorK
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THE TANITE CO.
eeKs tKe support of
Railroaders becauset
The man who uses a TANITE whe*!

will find it safe. Because pay for a TAN-
ITE wheel secures the greatest produc-
tive capacity. Because TANITE MILLS
EMERY is mined in America and ap-
peals to all who earn wages in America.
Because TANITE grinding machines are
practical.

THE TANITE CO. sells Emery. Solid

Emery Wheels, Bulling lathes, Guide Bar
Grinders, Car Brass Grinders, Bench and
Column Grinders, Surfacing Machines,
Open Side Emery Planers, Saw Gum-
mers. Automatic Planer Knife Grinders,

Diamond Tools, Polishing Paste for Brass
and Nickel, Kmery Wheel Cutters and
Dressers.

The Tanite Co. builds special machines

for special wants

THE TANITE CO.
STROUDSBURG. PA.

THE UNION

SWITCH & SIGNAL

COMPANY
-

CONSULTINQ

AND MANUFACTURING

SIGNAL ENGINEERS

Automatic Block Signals—Electric

and Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staff Apparatus

Qeneral Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK -

CHICAGO - -

ST. LOUIS

143 Liberty Street

Monadnock Block

- Frisco Building

Oliver Lippincott

photographer

20 John Street, New York

Process and Mechanical Prints

Perfect reproduction from Tr>cliig%

Black Lines, White Paper, may dt, for

Specificatiena and Eatimatea.

Pennsylvania Equipment.

The Pennsylvania Railroad's lines

east of Pittsburg have 952 locomotives

more than they have passenger cars,

according to the annual report of the

general manager. There are in service

upon these lines 4,099 locomotives and

3,147 passenger cars. In 1906 the num-
ber of locomotives was increased from

3,862 to 4,099. Of these 205 were added

to the equipment of the Pennsylvania

Railroad proper, 27 were placed on the

P. B. & W. R. R., and 5 on the West
Jersey and Seashore Railroad. Eighty-

six old locomotives were sold during

the year, and 43 were scrapped. It is

also stated that in 1906 it required 207,-

606 new steel wheels for Pennsylvania

Railroad cars and locomotives, 21,843

new steel axles and 6,638 new steel

tires. The record of 1906 shows that

at the shops of the Pennsylvania Rail-

road there were 235 locomotives built,

149 passenger cars, 2,124 freight cars

and 76 maintenance of way equipment

cars built. Repairs were made on 14,-

641 locomotives, 55,351 passenger cars

and 2,689,679 freight cars.

Bulletin No. 4002 recently issued by the

S. P. Bowser & Co., Inc., of Fort Wayne,

Ind., is devoted to that company's sys-

tem of oil storage, as especially adapted

to the needs of railway storehouses, ter-

minal signal towers, etc. It describes in

' detail the construction of the different

styles of tanks, pumps and accessories

manufactured by the Bowser Company,
and is profusely illustrated with half-

tones of some of the larger railroad in-

stallations which they have made, together

with several suggestions for oil storage

systems. The bulletin emphasizes the

safety, economy, convenience and cleanli-

ness of the Bowser system, and lays es-

pecial stress upon its flexibility, since it

is adapted to both the largest and small-

est requirements and can meet any local

condition which might arise. Upon appli-

cation to S. F. Bowser & Co., Inc., Fort

Wayne, Ind., copies of this bulletin will

be sent to any address.

A Wash-Boiler Helped.

A swarm of bees clustered on the

handle of a major switch in the railroad

yards here to-day, and for half-an-hour

tied up traffic on four railroads and the

Standard Oil Company, which had a

train of tank cars stretched across the

yards, was impotent. Half a hundred
trainmen and trainmasters and yard-

masters galore stormed and fretted, but

the swarming bees buzzed merrily,

and clung to the switch handle. A small

boy in the gathering crowd took in the

situation.

"My pop can get them bees ofFn

there," he volunteered.

The Twentieth

Century

Master Mechanic

Won't asc Solid Mandrels.

Cost too much, take up too much

room and don't give satisfaction.

Nicholson

Expanding Mandrels

Take everything from I to 7 inch

holes. Take up little room

—

always ready and you can buy

four sets for the cost of one of

the solid kind.

Are You UsingThem?
Catalogue tells you

more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.

STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. McSHANE.

TheLocomotiveUp to Date

Price, $2.30

New York and

Westinghouse Air Brakes
Price, Si.SO

One Thousand Pointers for

Machinists and Engineers

Price, $1.50

All book! bound In line clotb.

AGE^NTS WANTED eTerywhere; write for

term* and deacriptire circulari. WU W •est

rrc{«ld to anjr addrcu upon receipt »t price.

GRIFFIIN &WIMTERS
171 La Salle Street, CHICAGO
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"Go get him," chorused the division

superintendent and the yardmaster.

"Pop" came and deftly stuffed the

bees into a wash boiler and carried

them home. Traffic was resumed.

—

Sioux City special in Philadelphia

North American.

The House of Lord's, by which we do

not mean the famous upper chamber of

the British Parliament, but the G. \V.

Lord Company of Philadelphia, Pa., have

recently sent us a circular in which they

make the proposition to intending cus-

tomers that they will analyze boiler scale,

and will forward a very useful little book

called "Lord's Kinks and Receipts." This

book has 387 pages and tells how to quick-

ly make repairs to stationary engines, and

how to do a host of things which have

constantly to be done in the engine room

or power plant of a railway repair shop

or factory. The book is illustrated with

numerous line cuts and has been edited

and arranged by Mr. W. O. Rogers.

There are a number of handy engine-

house receipts to be found in the pages

of the book and it is of handy pocket

size. The way to get the book is to send

a sample of the scale formed in the boiler

or boilers you are concerned with, to the

Lord Company, and the book is yours.

The company's offices are at 2250 North

Ninth street, Philadelphia, and a ready

response will be given to those who com-

municate with them.

TOOL
Die Blocks

Steel Forgings

First Prize awarded at the

Louisiana Purchase Ex-
position, at St. Louis, for

our TOOL STEEL when
placed in competition
with the best makes in

England and Germany.
Write lor iDformatlon andPrlces.

Specify Mclnnee Tool Sleel when
ordering.

McINNES
STEEL CO.

CORRY, PA.
Agrents

SOHBOCE & BQITIRES,
281 Pearl St., New Tork.

HOY MACHINERY CO.,
Minneapolis, Minn.

The Safety Car Heating and Lighting

Company of New York have issued a

very interesting catalogue of electrical

appliances furnished by them. This

catalogue treats principally on car light-

ing by a.\le driven dynamo. This sys-

tem was exhibited at the Electrical

Show recently held in New York. The
car lamps and fixtures exhibited includ-

ed the latest designs of combination

fixtures with electricity and the new
Pintsch single mantle lamps.

The Safety Co., realizing the demand
for electricity on private cars and some
of the "de luxe" trains, have spent over

fifteen years in laboratory and service

tests in developing the system of elec-

tric light illustrated and described in

their catalogue. Everyone appreciates the

necessity for a reliable driving mech-

anism, and the fact that the dy-

namo which they have placed on the

market calls into use two belts to equalize

the draw instead of one heretofore sup-

plied IS a point which this company em-
phasizes. The two belts in this system

act in conjunction, but in case of de-

rangement of either the remaining one

is sufficient for the purpose.

The dynamo is constructed for large

capacity and the regulator for maintain-

ing a constant current for every in-

crease of speed is simple and reliable.

It is necessary to use storage batteries

with all axle driven dynamo systems,

and these batteries will discharge

through the dynamo when the train is

standing or running at a very low

speed. To eliminate the possibility of

difficulty from this source a main
switch, very simple but of positive ac-

tion, is used. The voltage of storage

batteries varies about 10 per cent, for

the range of their operation, and this

10 per cent, variation makes a percep-

tible change in the light and causes

lamp renewals. In this system a sim-

ple lamp regulator is placed in the cir-

cuit between the batteries and the

lamps. The Safety Company will be

hnppy to supply information to those

interested in this matter and will send

a copy of the catalogue to anyone who
favors them with a request. Their ad-

dress is 2 Rector street. New York.

Blow Pipe Contract.

A large blow pipe contract has been

awarded the Savannah Blow Pipe Com-
pany by the Central of Georgia Rail-

way Company for a blow pipe and

heating and ventilating system for their

new shops being built at Macon, Ga.

These shops will be as complete as it

is possible to make them. The latest

and most modern apparatus and ma-

chinery have been purchased, and when
the ponderous turbines, which will be

used for generating electricity, are put

in motion, Macon and the State of

Twentieth

Century

Outfit

With stnppiud equipment ui piace. it will pull from their

metal connections as many as a man can handle; like the

bolt cutter, its capacity is limited only by the dexterity of
the operator. For further information ask

Buker & Carr Mfg. Co.. Z:;z:!:M^!^i'l..

FROM HAND CARS TO EX-

PRESS LOCOMOTIVES.
Drawings for all kinds of railroad ma-

chinery a specialty.

SIDNEY (. (APPfNlEP, ""^'ZZr'
PI,AINVIi:,I<B. CONW.

Georgia will have within their borders

one of the most up-to-date railroad

shops in this country. The Savannah
Blow Pipe Company recently secured

a contract for the new shop of the At-

lantic Coast Line Railroad at Way-
cross, which are fast nearing comple-

tion.
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The "Black Diamond" on the Lehigh.

Wliciicvcr yon sec tlie vcprcsciitation

of a small red flag, something like a U. S.

C'ommodorc's pennant, with a black cen-

tre made in the shape of a lozenge bear-

ing the letters "L. Y-i" the whole sur-

rounded with a wreath, that is the em-

blem of the I.cliitth Valley Railroad.

Number 9 and Number 10 are the black

diamond expresses, the odd number is

the westbound train between New York
and Buffalo, and No. 10 is the eastbound

train. The time table distance between

Jersey City and Buffalo is 447.6 miles and

No. 9 goes over this distance in 613 min-

utes, or at an average speed of 44 miles

a renewal of the name first applied when
the Black Diamond Express was inau-

gurated in 1896, 'The Handsomest Train

in the World.' The train operates on its

present fast schedule between New York
and Buffalo, having a through coach from
and to Philadelphia."

The train itself is about 315 ft. long

FAMOLS tlLACK Dl.VMOXD KXPUKSS O.N TUK LEHIGH \ALLEY.

On the flag the black diamond is a con-

spicuous figure,- and on the road itself

the "Black Diamond Express" is the most

important train. The railway was in

former days often thought of only as a

coal road, and from this probably came
the idea of the black diamond, but al-

tliough the well known emblem has been

retained, the road has long ago become
one of the best passenger highways in the

land.

an hour. The train consists of one bag-

gage and library car, two day coaches,

a dining car and one Pullman parlor car

with an observation end. The equipment,

put on last month, is entirely new, and we
are informed that "This new equipment

has been constructed from plans especially

designed to provide the acme of comfort

and safety, and the builders have put

upon it the very best skill, resulting in

the production of a train which warrants

over all and with engine and tender at-

tached will occupy about 388 ft. of Le-

high Valley track; but at the average

speed made, this whole train would take

just about 6 seconds to pass a person

standing by the side of the track. The es-

timated weight of the train, without en-

gine and tender, is 599,770 lbs., so that

if a 230-lb. man stepped on board the

train would turn the scale at 300 -tons,

supposing there was a scale large enough
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for it to turn. The baggage and library

car weighs 116,600 lbs.; the two day

coaches each weigh 117,660 lbs.; the diner

weighs 131,850 lbs. and the parlor car

116,000 lbs. The train, therefore, without

engine and tender, weighs about 600.000

vertising department. The coaches are

lighted by electricity, with Pintsch gas as

a reserve, and are heated by direct steam

from the engine, the Gold system being

used.

The Black Diamond engines are fine

1 ~l l'l_ IJI- LU \' I I
' .• •

• \ III

lbs., and at its average speed of 44 miles

an hour it moves over 3,872 ft. m each

minute.

The Lehigh Valley trains pass through

a most beautiful part of the country, and

the scenery along the road, especially

where it passes through the mountains,

has been called the Switzerland of Amer-

ica. The high lands in Virginia and

Pennsylvania are called by the general

name of the Allegheny mountains. At

Easton the Lehigh river joins the Dela-

ware river and this junction of water was

called by the Indian word lechauwekink,

which means "where there are forks."

and this curious word has been corrupted

into Lehigh. The valley of this river

is followed as far as White Haven, where

the line strikes across to the Susquehanna

valley at Wilkesbarre. At Lehigh Gap

the road winds round the end of the

Blue range, and at Pen Haven it passes

through the Pohopoko mountains.

Our frontispiece illustration shows the

Black Diamond Express bowling along

beside the Susquehanna river, near Tn-

wanda. Pa. Some of the names of the

towns along the line are interesting in

their origin. Towanda, for instance, is

an Indian word, pure and simple. Sayre,

close to the Slate line between New York

and Pennsylvania, was' named after R. S.

Sayre, at one time chief engineer of tin-

road. Wilkesbarre was named in honor

of two members of the British parliament

who were noted American sympathizers

They were John Wilkes and Colonel

Barre. Mauch Chunk is from two In-

dian words, nuichk, meaning bear, and

tsclnnik, mountain. Scranton comes from

the name of the late Mr. J. H. Scranton.

Tunkhannock is from two words used

by the Delaware Indians and means small

stream.

Our illustrations of the train itself, the

coach and the view of Mauch Chunk,

were made from photographs kindly given

by Mr. B. F. Hardesty, chief of the ad-

I III \i u I M \ \M i\l) KXl'RKS.S.

examples of the modern passenger power,

and are hard coal burners. The fact that

they consume black diamonds of the an-

tl-.racite variety, which does not give off

much smoke, has prompted the manage-

ment to describe their line as ".America's

cleanest railroad." Three engines are re-

quired for the run from Jersey City to

Buffalo. The first section is from this

terminus to Easton, a distance of 77

miles ; the next run is from Easton to

Sayre, a distance of 194 miles; and the

mountains ; but from the traveler's stand-

point it is the most enjoyable, as it is the

most picturesque of any.

At the time that the photograph was

taken, from which our frontispiece half-

tone is made, the Black Diamond express

was headed by an Atlantic type engine,

and only four cars were hauled. At the

present time these trains are made up

of five cars and are hauled by engines

of the Pacific, or 4-6-2 type, and one

of these handsome machines is repre-

sented among our illustrations. For
this engine and the information con-

cerning it we are indebted to Mr. F. H.

Hibbils, the superintendent of motive

power of the road. The engines have

cylinders .22 x 28 ins. ; driving v/heels,

76;/^ ins. diameter ; the tractive eflort is

about 28,340 lbs. The engine in working

order weighs 241,360 lbs. and with the

tender weighs 384,510 lbs. The train,

with the engine and tender to be exact,

weighs in all 984,280 lbs., or about 492%
tons. The total heating surface of the

boiler is 3,858 sq. ft.

Suppose the train was on the average

ft. II ins. wide all along, counting en-

gine and tender. As a matter of fact, it

i.i not quite so wide, but for sake of ex-

ample suppose it was. The shadow of it

en the ground with the sun straight over-

head would in area about etjual the total

heating surface which is tucked away in

the tubes and fire box of this engine.

A "Holy Terror" Steamer in the

Hands of Jim Skeevers.

By John A. Hill.

Skinny Skeevers, him of the object les-

ions, ran Mike Monnihan's engine for a

long time, while Mike went to visit the

''ould sod," and Skinny's engine got a

new firebox and a coat of varnish.

The first time Skinny oiled around, he

yelled up to Patsy Killigen, the fireman,

to put on the injector, and cool her off,

BLACK DIAMOND 4-6-2 ENGINE USED AT THE PRESENT TIME.

last is between Sayre and Buffalo. 176.6

miles. The time allotted to each engine

is : for the first, 96 minutes ; the second,

287 minutes ; and the third, 230 minutes.

The middle division is the longest and

the hardest, as in it the road crosses the

so he could .see the oil holes; she wa«

howling so it gave him the blind stag-

gers.

"How does she steam, Patsy?" asked

Skeevers, as they started out.

"She's a 'holy terror' for wind," said



December, 1907. RAILWAY AND LOCOMOTIVE ENGINEERING 527

Pat, proudly. "She's always crazy wid

it."

Skeevers was somewhat annoyed at the

constant howl of the pop, but it did littU

eood to speak to Pat— Pat fired by th«

pop, and a "holy terror" was his ideal.

Skeevers thought he'd try an object

lesson.

"What size nozzle has she got?" asked

Skeevers.

"Oh, Lord I you ain't agoin' to go

monkeying with her nozzles, are ye,

Skeevers? They are 2"/^ or 3-inch now."

"She burns too much coal, and howls

too much."

"There hain't another steamer like her

on the road," moaned Patsy. "Why, you

can't shut off her throttle, but up goes her

white tail—steam ! Why, she's the darlin'

of 'em all, Skeevers."

Skeevers got a smaller scoop, but Patsy

plied it industriously, and the "96" still

held the first prize as a "holy terror" for

steam.

Skeevers bribed the coal shovelers to

put on a tank load of lumps, none too

weigh less than 200, but Pat paralyzed

the lumps and reported the coal shovelers

beside.

Skeevers thought of putting a flat car

between the engine and tender, but gave

the idea up as impracticable.

Patsy would put in a fire within two

minutes of a regular stop, and be happy

when the black smoke rolled, and the

white feather stood proudly up 48 feet

»bove the howling pops of the "Holy

Terror." Skeevers was in despair.

"Pat, did you ever stop to think th.it

you are shoveling a lot of coal through

that pop for nothing?" he asked.

"I don't mind the work, Skeevers,"

said he. "Don't mind it a bit; it makes

the other lads green wid envy to see how-

she do steam."

"But it wastes coal."

"Bless ye. me boy, the company own
their own mines, and it's proud they ort

to be to have such steamers."

Skeevers couldn't get Patsy mad, and

could awaken no other feeling in his heart

but worshipful admiration of the prolific

steam production of the "Holy Terror."

The run was a light passenger one, and

after some scheming Skeevers got Pat

on the "Holy Terror" on heavy freight

run for a week. Skeevers managed to

use all the steam that was made on the

road, but Pat insisted on a pop solo at

every stop.

Skeevers hated to disturb the frent end

adjustment of another man's engine; he

finally determined to enlarge the nozzles,

but concluded that this might give them

trouble on the road, and besides that.

Skeevers didn't believe in patching an en-

gine to repair a man, any more than he

believed in feeding a fireman soda ash to

keep scale out of a boiler.

But right here the road got a new mas-

ter mechanic, and the very first month he

put up a bulletin of the amount of coal

burned on each engine, and the "Holy

Terror" was away down in the middle of

the passenger engine list.

Pat was pretty mad about it, and said,

if they would figure on who made the

most miles or the most hours with the

steam pressure at or above 140, he and

the "Holy Terror" would take first

money.

The next month he stole a few lumps

of coal, gave the shovelers cigars for big

measure, etc., but the bulletin appeared

again with the "Holy Terror" advanced

but one point.

Then came a bulletin notice that fire-

men would be promoted on merit, espe-

cial preference given for a coal record.

Pat had a nightmare that night when
he thought of the "Holy Terror" and

himself at eighth place, and Jim Bean.

"Holy Terror" was at the head, and th»

"94" was fifth. Pat was improving some.

Pat was glad to get back with Skeevefi

and the "Holy Terror"—said Old Man
Martin on the "94" kept "picking at him"
about opening the door and monkeying

with the dampers.

Jimmy Bean was sent to running switch

engine in a week or two, and Patsy'i

heart was broken.

"Skeevers," said he, "I'm disgraced.

What the devil is the matter with the '96,'

or—or—me?"
"The '96' is, without a doubt, the best

engine on the road. Patsy," said .Skeevers,

"and honestly I think you are the best

fireman, or rather would be the best, ex-

cept that you haven't figured out plainly

just what you are trying to do—you don't

lealize what you burn the coal for."

"To make steam, of course," said Patsy.
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four round trips without coal or water."

Pat put in a fire and gave a big lump a

few vigorous whacks with his coal pick,

tnd then came back.

"I've a notion to quit, Skeevers," said

he.

"You fire this engine the best you know
how for another month, take my advice,

and if she don't head the list, I'll quit,"

laid Skeevers.

"You want to remember that in mak-

ing steam to throw away, you not only

waste fuel to make it, but you waste

water. Water is cheap, but it takes coal

to haul it around, and the '96' takes more
water than the other engines do, and

hauls many tons of it a month for noth-

ing; then we have to stop for water

oftener, and that takes coal—takes coal to

«top and coal to start."

"Coal to stop! How d'ye make that

out?"

"There you are again, Pat ; you see you

haven't figured on your business or fol-

lowed cause and effect up very much.

Don't you know that it takes just as much

Ri. i loto. Eng.

FIG. 31- GREW'S ICE LOCOMOTIVE FOR
RUSSl.A, 1861.

(Described on page 539.)

power to stop a train, leaving out friction,

as it does to start it?

"When you set the brake it commences
to use up and lose 'stored energy' that has

been put into the train by the coal, through

the medium of the cylinders.

"Then your brake will use more steam

to get its pressure back again, and the

'96' will get rid of more coal to get the

train back into motion, and use more to

haul the extra water. It all counts, Pat,

>)ecause we do this all day, every day in

the month; if it was only once it wouldn't

amount to much. Think about your work,

and figure on how little you can do in the

way of coal shoveling to get this train

over the road, and I will bet on the re-

sult."

Last Thursday the new bulletin was put

up. The "Holy Terror" stood at the

head, and Patsy Killigen hummed "Com-
rades" as he was polishing the hand-rail

in the roundhouse, when the Old Man
came along, touched Pat's leg with his

umbrella, and said

:

"Come into the office after dinner—

I

want to talk with you."

Of all fruitless errands, sending a

tear to look after a day that is gone ii

the most fruitless.

—

Nicholas Nickleby.

Among the Railroad Men.

By J.\mes Kknnf.dv.

.\t lima, ohio.

The railroad repair shops of the Lake

Erie & Western railroad, now a branch

of the Lake Shore and Michigan South-

ern, are crowded to the doors with the

repair work incident to the rapidly ex-

panding traffic of that section. Mr. John

Hill, master mechanic, and Mr. W. H.

Sloat, general foreman, manage to keep 600

men busy in the limited space, and the

splendid locomotives are in excellent con-

dition. Extensive additions are already

in contemplation, and meanwhile every-

thing is done in the way of heating and

ventilating the quarters with a view to

add to the comfort of the workingmen.

Mr. C. A. Keller, clerk in the master me-

chanic's office, spoke warmly of Railway

AND Locomotive Engineering and de-

clared that it was the only engineering

paper seen about the works.

The shops of the Ohio, Hamilton and

Dayton Railroad at the other end of the

city are a fine example of the last cen-

tury type of repair shop kept up to date.

Mr. Hinckley, master mechanic, has about

300 men at work, and the fine passenger

'engines are in excellent condition. They

are mostly of the Brooks build, with a

few Baldwins. Mr. Hinckley does not

seem to Iiave much faith in the piston

' valve type of engine. They were con-

spicuous by their absence. Mr. J. J.

Kelker, assistant master mechanic, and

Mr. J. L. ^lumaugh, his chief clerk, ably

supplement Mr. Hinckley's work.

AT HUNTINGTON, IND.

Mr. W. F. Yergens, division master

mechanic on the Erie Railroad at Hunt-

ington, Ind., is a fine type of the frank,

open-hearted master mechanic of the

older school. He has been very busy

changing sixteen of the Vauclain com-

pounds to simple engines. He is going

back to first principles as rapidly as he

can and the transformed locomotives cer-

tainly looked the perfection of mechanical

construction. It was no easy job. The

front ends of the frames had to be re-

constructed and adjusted to the new cyl-

inders and saddle. Mr. Yergens was loud

in the praises of the device of the Tal-

magc Manufacturing Company, who had

fitted the locomotives with a water puri-

fying or scale preventing device. The
waters of the Little Wabash River are

full of the hardest kind of limestone and

in a few days the shell of a boiler is

lined as with a wall of brass. A gallon

of Talmage's specific is injected for every

125 miles run. Five blow-off cocks lo-

cated in different parts of the boiler are

opened at intervals and the boiler is so

clean that it is only wasting time to go

through the operation of washing the

boilers once a month. Mr. Yergens has

a blackboard in the round house that

should be patented. It has nearly as

many squares in it as the multiplication

table. Every square has a bo.x and every

box is adapted to hold the properly filled

notice in regard to some particular repair

that is expected to be made. When en-

gineers come in with their garrulous

grumblings, there is nobody will listen

to them. Write it down and put it in

the proper box and the skilled mechanic

comes along and there is no loose talk.

It was hard on the engineers at first.

The idea of an engineer holding his

tongue at the end of a trip was something

terrible, but they are getting used to it,

and silence has fallen upon them like a

benediction.

AT CHICAGO.

The Queen City of the Lakes seemed

resting under a dark cloud which became

blue as you approached, and when the

muffled sunshine broke through, the

sombre mantle became darkly glorified,

like copper dust. We are in the region

of soft coal and the colossal buildings

look dim and shadowy as Ossian's ghosts.

The great railways converge here like

the center of a spider's web. At the shops

of the

CHICAGO AND NORTHWEStERN RAILROAD

where 1800 are employed there is an ele-

gant vastness that gives one the im-

pression of being in a national exhibition

of railroad machinery. Not only are the

largest and best machines at work here,

but they are kept in fine condition, giv-

ing an air of newness to the whole that

is not common in every railroad shop.

This is especially the case with the turn-

ing lathes, many of which are electrically

driven, the motors being very compactly

located in the frame of the lathe, which

has many advantages over the superim-

posed structures towering overhead and

obstructing the ready transit of material

on the travelling cranes. A large 8 ft.

boring mill was turning out six tires an

hour, one man readily manipulating the

placing and boring and removing. The
Walschaerts valve gear has already made
a very favorable impression in the me-

chanical department. Five engines

equipped with the gearing are on hand

and ten more are expected in a few

weeks.

We had the opportunity of observing

the welding of a locomotive frame that

was broken between the front pedestal

jaws. Mr. H. D. Kelley, the company's

accomplished demonstrator, was in charge

of the operation, and with two assistants

the work was speedily performed. The

front driving wheels had been lowered

in the drop pit, the front spring and sad-

dle removed and about half an inch of

the frame cut out by drilling and chip-

ping. A conical shaped crucible sur-

mounted the mold which surrounded the

frame. A screw jack between the pedes-

tals slightly enlarged the amount of open-

ing in the frame. The operation of heat-
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ing the frame was accomplished by an

air blast burning gasoline. The ends of

the frame were nearly cherry red when,

after carefully closing the opening where

the hot air blast had been admitted, the

thermit, which consists of equal parts of

finely divided aluminum and iron oxide,

was ignited and in a few seconds the

crucible was full of liquid fire of intense

whiteness and brilliancy. It appears that

the chemical reaction between the in-

gredients of the crucible when ignited has

a marvelous affinity for oxygen, inducing

a temperature said to be 5,400° F.

and has the effect of separating liquid

steel from aluminum oxide, the steel being

about three times heavier than the oxide

or slag, the molten steel naturally finds

its way to the bottom of the crucible.

The fusing and settling of the compound

did not occupy more than a minute and

a half, a tapping pin was removed, and

the liquid steel ran into the mold sur-

rounding the fractured frame. It can be

readily understood that the superheated

steel has the effect of heating the exposed

ends of the frame to a fusing point and

thus a solid weld is accomplished. While

cooling, the screw jack was loosened and

points on the frame carefully measured

with a fixed tram, the loosening of the

jack having the double effect of aiding

the natural contraction of the heated

mass and also maintaining the exact

longitudinal dimensions of the frame. It

may be added that the metal formed in

this way and at such a degree of heat

is a low carbon steel, and the metal is

said to be improved by adding a mixture

of iron rivets, which were heated by the

gasoline blast, in a separate receptacle,

before being mixed with the thermit.

The employees in the shops are a fine

looking body of men. Mr. Seavert, the

chief clerk in the office of the superinten-

dent of motive power, paid a warm com-

pliment to the intelligence and sobriety

of the men, who, it appears, are largely

resident in the suburban towns that are

some distance from Chicago, many of

them owning their own homes and all of

them enjoying the si-hour a week regula-

tion schedule, which allows some time

for relaxation. A large number of fire-

men had just been examined for promo-

tion and Mr. Seavert claimed that the

most successful were the readers of R.ml-

WAY AND Locomotive Engineering.

CHICAGO, BURLINGTON AND QUINCY ROUND
HOUSE.

Some of the famous flyers on the C. B.

and Q. were in the Chicago roundhouse,

and they certainly looked the perfection

of locomotive construction. One can

scarcely credit the records made by some

of these engines—79 miles in 72 minutes

being claimed as an every day occurrence

among them, but the flat lands of Illinois

give a fine opportunity for a straight,

level road, something altogether unknown
in the East or furthest West. It was a

real pleasure to meet the foreman, Mr.

J. H. Lewis, who has perfected several

important inventions, among which is a

piston packing already in use on a number

of roads. It consists of a series of me-

tallic discs, so separated that they touch

each other with projecting points or

tongues. The steam acts on the outer

edges of the discs and closes them upon

the piston. The wear of the inner edge

of the discs by the piston is coincident

with the wear of the little tongues that

separate the discs, and so a continuous

and perfect joint is maintained. When
the engine is drifting there is no pressure

upon the packing, the discs being held

in place by coiled springs of small wire.

The dies for forming the various sizes

of discs, as well as the making of the

minute coiled springs, are all of Mr.

Lewis' contriving and stamp him at once

Hydraulic Ram.
Any ordinarily intelligent observer will

no doubt have noticed that peculiar sound

accompanied with a slight shock in the

water pipe leading to a wash basin when

the water has been flowing freely and is

suddenly shut off. The shock or blow

takes place because the water, like other

substances in nature, has weight, and

when moving at a certain velocity has a

definite momentum, which, though slight,

cannot be destroyed without exerting

some pressure at the moment when the

flow is stopped.

This shock, not very heavy at any one

time, it is true, would nevertheless dam-

age the joints of the pipes in time. Thii

is why water valves are, as a rule, made

so that they shut off gradually, and in

large water valves or gates there is often

a by-pass valve beside the large one which

FIG. 30. EXGIXE WITH OSCII.l.ATIN
(Described on

as a clever mechanician. His latest

patented improvement is a device for re-

taining the plugs in grease cups. This

ingenious device we have illustrated and

described in detail in another column of

this issue.

According to the Railway Engineer,

London, the assistant locomotive su-

perintendent and works manager of the

Midland Railway has been appointed

general superintendent of the railway.

This appointment has been made with

a view of concentrating under one offi-

cer the working of the trains, and thus

abolishing the friction which occasion-

ally arises between the locomotive and

operating branches. This is one more

proof, if proof were needed, that a well

trained and efficient mechanical depart-

ment officer is capable of holding any

post of responsibility in railway ser\-ice

and it often pays well to give such a

man a chance.

G CYLINDER .\XD NO VALVE GE.\R.

page 539.)

is closed after the main valve has been

shut. Many water valves have fine thread-

ed screw stems so as to compel the grad-

ual closing off of the water. The fact

that the sudden stoppage of flowing water

in a pipe or vessel gives rise to a more or

less pronounced shock is made use of in

various ways in the arts.

There is a method of raising water

which is sometimes employed by railroad

engineers who have charge of the water

supply service, and the machine they em-

ploy is called the hydraulic ram. The

principle upon which the ram works is

that the body of water moving at a cer-

tain rate, when suddenly stopped, acts very

much like a solid body and is capable of

doing work. It is in a sense like the

stroke given by a light hammer.

The hydraulic ram is simply a closed

vessel with a supply pipe leading to it

and a delivery pipe leading from it The

ram is usually placed beside or near a

small stream of water and a slight fall
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io given to the supply pipe so that water

will constantly flow into the vessel which

constitutes the body of the ram. A check

valve is placed where the delivery pipe

comes off from the ram, so that water

may enter the delivery pipe, but cannot

flow back. There is what may be called

an overflow valve at one end of the ram

which, while it remains open, permits

water to flow out of the ram.

The action of the hydraulic ram is

briefly that water enters through the sup-

ply pipe, fills the body of the ram and

when the ram is full, water flows out of

the overflow. This causes the overflow

valve to slowly rise, as it has a com-

paratively long lift, and when it seats, it

shuts off the flow, with the slight shock

of which we have spoken. This shock is

sufi'icient to unseat the check valve at

the base of the delivery pipe and a small

portion of water is forced up into the de-

livery pipe.

Having forced, as one might say, a cup-

ful of water into the delivery pipe and

the force of the blow being thus expended,

the check valve seats again and so pre-

vents the return of the water thus forced

up. The small escape of water from the

overflow having been stopped, the whole

becomes momentarily quiescent. The
space formerly occupied by the water

forced into delivery pipe has now to be

filled and the check valve, no longer under

pressure, sinks down and water flows past it

again, with the result that it is again

DELIVERY
PIPE

~"

SUPPLY
PIPE

SECTION OF HYDRAULIC RAM.

carried up to its seat, when the vessel

is full, a slight shock follows upon its

seating, and a second cupful of water, we

may say, is forced up into the delivery

pipe. This succession of overflows,

shocks and water delivery goes on in-

definitely.

The delivery pipe has an air chamber

at its base so that the slight compression

of the confined air forms an elastic cushion

for the water entering the chamber and

it assists in the steady raising of the

water. The action of the hydraulic ram

is intermittent, that is, the delivery of the

water is done by a series of impulses, but

the air cushion causes the flow into the

tank above to be comparatively uniform

and steady, like the jet of water from

a pump equipped with an air chamber.

A great deal of water is thrown away

through the o.verflow and the amount de-

livered is comparatively small, but the

m.achine is used only where there is a

natural flow of water and where a small

but constant delivery is required. The
ram does not cease working when the

tank is full, and it is usual to provide an

overflow pipe from the tank which carries

the surplus water back to the stream

again.

Engineering Library.

On and after Wednesday, November 6,

1907, the reference libraries of The
American Institute of Electrical Engi-

neers, The American Society of Mechan-

ical Engineers, and The American In-

stitute of Mining Engineers, 29 West 39th

street, New York, will be open every

evening until nine o'clock on all week

days except public holidays. These libra-

ries constitute practically one library of

engineering, and are situated near the

New York city library. They are in the

new headquarters of the Engineering So-

cieties and are available to members of

these societies, engineers and the public

.generally, subject to certain regulations.

Strangers are requested to bring letters

of introduction from members, or to se-

cure cards from the secretaries of the re-

spective societies.

Most Fortunate.

A man whose love of long words is

superior to his method of pronouncing

them took up the morning paper at

breakfast the other day and began to

read about a most peculiar railway ac-

cident. A train, having collided with a

snag of some kind, had described a few

parabolas iii the air, turned turtle, dived

into a river, and otherwise upset the

plans of those who were running it. All

the people at the breakfast table listened

to the account with breathless interest.

"What a terrible accident," said one.

"There must have been a great many
killed," remarked another. "No," said the

newspaper reader, with the printed ac-

count still fresh in his mind, "there were

no futilities."

Cutter for Side Rod Holes

Our illustration shows the details of

a very handy little device used at the

Susquehanna shops of the Erie Rail-

road, and though Mr. H. H. Harring-

ton, the master mechanic, does not

claim to have invented it, yet the fact

that this and other handy shop devices,

several of which we have described, are

used at the shops over which Mr. Har-

rington presides proves that expedi-

tious methods of doing work is char-

acteristic of his regime.

The tool is made with a No. 5 Morse
standard taper shank, so that it will fit

the socket used for any of the standard

drills. A 2^-in. hole is first drilled

through the rod, and this hole serves as

a guide for the cutter. After the guide

hole has been cut, the drill is removed
from the socket and this special device

put in the machine. It will be seen

from the construction of the tool that

TOOL FOR CUTTING HOLES IN SIDE
RODS.

a large circular block is cut from the

rod, thus avoiding the necessity of

drilling all the metal away. When the

hole has been cut, the round block of

metal can be taken out, and the hole

in the rod-end is the right size for the

bushing. The Erie people believe that

the device is almost, if not quite, as

good as a special tool built for the pur-

pose and the first cost of this cutter is

quite small.

The November number of the Travel-

ers Railway Guide has now been in ex-

istence for the last half century. The

Fiftieth Anniversary Number contains

many reproductions of old railway maps

showmg the small beginnings of the great

systems of to-day. These have been taken

from the Guide of 1857 and are interest-

ingly contrasted with maps of the present

day. Some historical sketches of more

than passing interest, a few illustrations

of peculiar value and some comment on

the great growth of the railways of this

country in the last half a century, make

this Anniversary Number worthy of pres-

ervation. Of special interest are the pages

on old tavern days and stage coach times

and early railways. The greatest hotel

in the world is illustrated and described,

and so also is the very old hotel a; Rhine-

beck. N. Y.
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Mallet Compound for Brazil.

We recently illustrated and described

a Mallet articulated compound loco-

motive of the Angus type, three of

which were built by tlie American Lo-

comotive Comi)any for tlie Erie Rail-

road, whicli arc accounted the largest

and powerful locomotives in the world.

The same company have just complet-

ed three more Mallet compound en-

gines which are much lighter than

those for the Erie, one of which is

shown in our illustration. These en-

gines, which are for the Central Railway

of Brazil, have a total weight in work-

ing order of 206,000 lbs. (The Erie

engine weighed 409,000 lbs.), all of

which weight is carried on the driving-

wheels.

The cylinders are 17^2 and 28 ins. by

compound is distributed Ijctwecn the

four cylinders and two sets of crank

pins, and the weights of the recipro-

cating and revolving parts are sonic-

wliat less than those of the ordinary

freight engine of the present day. To
illustrate this point a comparison of the

weights of the reciprocating parts be-

tween this engine and a heavy consoli-

dation engine is given.

Consolida-
Qntr.-il Railway of Brazil. tion.

Main rod Total 417 lbs. 825 lbs.

l-'roiit rod " 208 **
183

"

Ititcrmediatc 406 "
Hack rnd " 95 " 330 '*

Cross head " 228 "

High pressure piston.. " 182 "
415

"

I.nw pressure piston.. " 344
"

Piston rod " 115
" 230

"

As far as the distinctive features of

till' design are concerned, these engines

differ very little from the Mallet articu-

V eiaht of the engine alone is given by

tlie builders as 204,000 lbs. The weight

<,r the engine and tender is 304,300 lbs.

The boiler of this Urazilian is 64}^

ins. at the smoke box end. It is of the

straight top type with radial slaying

and carries a working pressure of 200

lbs. The fuel is Cardiff coal. There
are 234 tubes 2 ins. outside diameter

and 18 ft. long. These tubes give a

heating surface of 2195.2 sq. ft. and
with the fire box 121^ make a total of

2316.7 sq. ft. The grate area is 41 sq.

ft., giving a ratio to heating surface as

I is to 5f>'/2.

The tender is made with the usual

structural steel frame, the sills consist-

ing of lo-in. channels. The tank has

a water bottom and carries in all 4300
U. S. gallons of water and B]/i tons of

.M.M.I.ET AUT1CLL.\TI:D CU.MroUNU FOR THE CENTRAL RAILW.W OF BRAZIL.

J. J. Da Silva l-reier, Locomotive Supt. American Loco. Company, Builders.

26 ins. stroke and tliey have a calcu-

lated tractive effort when working com-
pound of 42,000 lbs. The driving wheels

are 50 ins. in diameter and there are

twelve of them, as the engine is built

without engine truck wheels.

These engines are good examples of

the advantages offered by this type for

maximum power with minimum wheel
load. The load is in this case 17,165

lbs. per wheel. It is an interesting fact

that with 15 per cent, less weight than

some consolidation engines built by the

same company for the New York Cen-

tral lines, with a total weight of 240.000

lbs., these Brazil engines have a greater

maximum tractive power, when work-

ing simple, and when working com-
pound their maximum tractive power is

only 10 per cent, less than that of the

consolidation engine to which we have

referred.

The power developed by tlie Brazil

lated compound locomotive built by
this same company for the Baltimore

& Ohio Railroad. Owing to the light-

er weight, however, a single articulat-

ed connection between the forward and
rear frames has been employed instead

of the upper and lower joint used on

the B. & O. engine.

On account of the difficulty of plac-

ing the reversing shaft counter-balanc-

ing spring in the usual position for this

design, two springs have been attached

to the bottom of the reverse lever it-

self. With this arrangement each

spring is lighter than that usually em-
ployed where a single counter-balance

spring is used.

The wheel base of the engine is in

all 27 ft. 8 ins., made up of what are

practically two trucks each with a

wheel base of 9 ft. The wheel base of

the engine and tender together

amounts to 55 ft. 2!4 'us. The light

coal. In writing us concerning this en-

gine the American Locomotive Com-
pany say:

"It sems to us that a design such as

is here illustrated, with a tractive

power of 42,420 lbs., and a load per

axle of only about 34,000 lbs., considering

the light weight of the engine, and a

rigid wheel base of only 9 ft. is an ex-

cellent one to meet conditions such as

exist on South American roads, and in

fact its adaptability is not confined

alone to South America, but it would
satisfactorily meet conditions e.xisting

on a great many of our own roads."

We append some of the principal

dimensions of this engine for refer-

ence:

Gauge of track. 5 ft. ^ ins.

Driving Journals—Main. 7J^ ins. by 9 ins.

;

tender journals, 5 ins. by 9 ins.

Firebox—Type, wide; length, 90^ ins.; width,
65^ ins.; thickness of crown, H in.; tube,
^3 in.; sides, ^ in.; back, H in.; water
space, front, s ins.; sides, 4 ins.; back. 4
ins.
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Brake—Pump, gyi ins. L. H.; s-rescrvoir,
ins. by 102 ins.

Piston-rod diameter, 3 ins.; ptston packing,
rings.

Smoke Stack—Top above rail, 13. 9j^ ins.

Valves—Type, H. P. Piston, improvtd;
Allen, Richardson; travel—H. P., 5
steam lap, Ji ins.; travel, L. P., sH
e.xhaust clearance, 3-16 ins.; valve
Walschaerts.

Setting—3-i6 ins. constant lead.
Driving Wheels—Material, centres, cast

tender, 30 ins. diameter, rolled steel.

i8J^

C. I.

L. P.
ins.;

ins.;

gear,

steel

;

Potent Pictorial Post Cards.

This little story, for the truth of which

we can vouch, was related to us by a man
who considered that a great service had

been rendered to suffering humanity. It

seems that there was an artist who had

occasion to travel, not long ago, on one

of our many trunk lines of railway. The
artist was a pleasant fellow, but he be-

lieved in personal comfort with all his

heart. When he got on the train he

sought the smoking compartment of the

parlor car, with the hope of enjoying him-

self.

He had an eye for color, and gazed ouf

of the window on the russet foliage of

the woods, the cobalt waters of the cool

streams and at the fading glow of the

amethysfsky, but he was not happy, for

the seat he was in was not to his liking.

There is no denying it, that although the

scat had been designed with the idea of

fitting the human anatomy with great ex-

actness, it had failed of its purpose. The

DO YOU SEE THAT HUMP?

artist took a post card from his pocket

and drew a sketch of himself, as he

thought he looked, but certainly as he

felt, while occupying that seat in the

smoking compartment of the parlor car.

When the journey was over, he mailed

the post card to a high official of the rail-

way, whom he knew very well, and

awaited developments. The high official

was much amused at this novel form of

protest and enclosed the card to an officer

more immediately connected with the

active management of the road. This

officer was also amused at the card, and

realized the germ of irulh which the rep-

resentation of the cramped artist por-

trayed. He, however, at once detected

the fact that the car with smoker seats

as shown, belonged to another company,

and with a good humored explanatory

line, forwarded the card to the owning

company.

The officer of the owning company who
got the card, frankly acknowledged the

home thrust and smiled at the artistic bit

of raillery upon the railway. He, how-

ever, gave orders that the seats which

l:ad thus been pictorially proved inimical

tC' comfort should be taken out of the

car when it next went to the shop for

general repairs. The artist was in due

time informed of this decision, but his at-

tention was called to the fact that the

railroad upon which he had traveled,

was not responsible for the design of the

furnishings in a car belonging to another

company ; though everybody deeply sym-

pathized with him in his dire distress.

The artist thereupon gratefully ac-

knowledged, by another post card, his re-

ception of the welcome news. His atti-

tude of mind being typified by the pro-

found and respectful bow in which he

showed regret for his mistake in having

"post card-ily" reflected upon that rail-

way for the shape of the seats which

had not been designed by them. It is

evident that at the same time a feeling

of justifiable satisfaction extended to his

very finger tips.

Thus it came to pass that a humorous

|;ost card in which a certain temper of

mild irony had appeared, was destined to

reach the deep seated cause of discomfort.

The artist had clearly shown himself to

be no stiff-necked objector, but one who

had accomodated himself to circum-

stances, and had even bowed his shoulders

temporarily to the yoke. He certainly

felt constrained to hope that his attitude

in the matter would be understood, and

he has since had the satisfaction of know--

ing that it has been thoroughly appre-

ciated. He confidently believes that he

will be in good shape when he travels

again.

Engines as Fire Engines.

They fight fire with locomotives in

the big yards of the Pennsylvania Rail-

road at Pittsburgh and .A.ltoona. Fire

pumps and hose are attached to switch

engines used in "drilling" cars, and

their crews are systematically trained

as fire brigades to promptly put out any

blaze that may occur among the hundreds

of cars out of reach of city fire depart-

ments. The yards are divided into dis-

tricts, numbered as are fire alarm boxes

in cities. When a fire is discovered, the

nearest switch tower is notified and

alarm whistles are blown throtighout

the yard limits. By a code of signals,

engineers of locomotives within the

yard can te'l from the whistles just

where the fire is, and signals are at

once set indicating the routes by which
to reach the fire, and by the time the

engines arrive, the crews have pumps
ready to work and hose ready to un-

reel. In the fire organization the assist-

ant yard master acts as chief, and gives

general directions both in fire fighting

and in drills. The conductor of each
train crew acts as foreman of that crew;

BEG PARDON, I THOUGHT YOU HAD
DESIGNED THAT SEAT.

the flagman looks after unreeling and

connection of the hose; the two brake-

men act as nozzlemen and direct the

stream.

Thin Gold.

We watched a painter spreading gold

leaf on the lettering of a car and re-

marked that he was spreading out with

lavish hand the elements of the world's

favorite currency. He turned about and

said

:

A twenty-dollar gold piece covers much

surface when it is used as gold leaf. Few
people realize how thin gold ' can be

spread. In the manufacture of gilt wire

used for embroidery the amount of gold

employed to cover a foot of wire does

not exceed the 720,000th part of an ounce.

Those fond of figuring know that if the

720,000th part of an ounce is used in cov-

ering I foot of wire that in an inch there

is only the 8,640,000th part of an ounce.

We may divide this into 100 parts and yet

see the gold quite distinctly with the

naked eye, and find that 864,000,000th part

of an ounce of gold is visible, and the ex-

ceedingly minute particle possesses all the

characteristics of a large piece.

A sound discretion is not so much
indicated by never making a mistake as

by never repeating it.

—

Bovce.
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General Correspondence

Eight-Hour Procession in Australia.

Editor

:

The display as seen from the photo

consists firstly, of one of three new and

beautiful banners of the new South Wales

Locomotive, Engine Drivers, Firemen, and

Cleaners' Association, drawn on a lorry

by two horses decorated. This banner

is identical in design with the other two,

one being allotted to each of the three

districts. Northern, Western and South-

ern, respectively.

Secondly, of three small models drawn
on a lorry by two horses decorated.

These small models represent, ist, the first

successful locomotive, "the Rocket" ; 2nd,

the first locomotive run in New South

Wales in 1855 ;
3rd, the present heavy

goods engine in use in New Soutli Wales,

"the Consolidation T. Clase engine," over

which there were placards or signs show-

ing their respective weights and tractive

power. These three models were built

to the scale of i in. to the f'^'-t by a

member of this association.

Thirdly, the large model ot «. suburban
tank engine, drawn by six horses deco-

rated. The length of this model over

buffers is 24 ft. 4 ins. ; lieight from base

of wheel to top of chimney 10 ft. 4 ins.;

width 6 ft. 6 ins. ; diameter of boiler 3

ft. 9 ins. ; diameter of leading bogie

wheels and back radial wheels 28 ins.

;

and driving and trailing wheels 48 ins.

Driving and trailing wheels are coupled,

the whistle tliroughout the journey, main-

taining a steam pressure of about "S lbs.

A small injector was used to feed water

into the boiler, kerosene tins being used

to carry water in, and stove piping served

ncr; one postillion representing the age

185s, when the first locomotive ran in

New South Wales, rode with the pair of
horses hauling the three small models;
and three postillions representing the

THREE STAGES IN LOCOMOTIVE DEVELOPMENT. POSTILLION
DRESSED IN THE COSTUME OF 1829.

to carry smoke, raised with tarred rope,

from the grate, through the boiler barrel

of model, and up the chimney. This
model was painted mainly of green and
was built solely by members of this as-

sociation.

present age rode with the three pairs of

horses hauling the large model, in the

same order as you see them in the plate.

Smoke was emitted from the chimney

of the large model throughout the jour-

nty and the whistle was sounded continu-

VIEW OF THE EIGHT-HOUR CELEBR.\TIOX P.\R,\DE, SYDNEY, AUSTR.ALI.\.

the length of rod being 7 ft. between
centres. The bogie and radial wheels are

of steel, the driving and trailing wheels

of wood, and the estimated gross weight

of model 25 cwt. A small grate was
fixed in the fire box to burn coal and

shale fuel, a small air reservoir was used

as a boiler to generate steam to sound

All the horses used were black, a verx-

fine team of ten blacks, dressed with blue

and white dressings, and five postillions,

dressed representing the three respective

ages of locomotion, rode on the horses

one for each pair tlius : One postillion

representing the age of the Rocket rode

with the pair of horses hauling the ban-

ally. A large number of our members
marched in tlie procession, led by the

Professional Musicians No. 2 Band, and
according to the opinion of spectators

very freely expressed throughout, it was
tlie best display in the procession, of

which some fiftj'-five trades' unions took

part. However, when the decision was
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made known as to who were the prize

winners, it was found that we were

awarded only second prize, which no

doubt was to some extent due to the

fact that we received first prize the pre-

vious year ; nevertheless, there were other

very excellent exhibits

J. A. HiLAIRE,

Sec. Sydney Branch.

Sydney, N. S. IV., Australia.

Good Things on the St. Paul Road.

Editor

:

While on a trip to Madison, Wisconsin,

recently I paid a visit to the round

house of the Chicago, Milwaukee & St.

Paul Railroad in that city, and noticed

FIG. I. DOME SHAPED HEADLIGHT.

several interesting things in and around

the house and yards.

They have a twenty-three stall brick

round house there, and the engines face

towards the turn table, which isn't often

seen now. The house had good doors

across each track with large sized glass

windows in them; which makes the house

warm and light in cold weather, of which

they have plenty.

The St. Paul seems to be the home of

the Baldwin compound, the original Vau-

clain type I mean, and fully one-half of

all the engines I saw were equipped with

this form of cylinders. On many engines

they have taken the original jackets off

the cylinders and substituted ones that

are flat from the top of the high to the

bottom of the low pressure cylinders.

This gives the locomotives a somewhat

peculiar look, as if they had some new
form of piston valve.

The fast express trains between Chi-

cago and Madison are hauled by a type

of locomotive not often seen now, "At-

lantic" types with narrow fire boxes be-

tween the trailing wheels, and Vauclain

compound cylinders. The engines are

rather unusual looking, as they appear

very short for this type of machine. They
seem to do their work in fine style, and

are well kept up.

Several of the St. Paul engines have

a curious design of headlight, shown in

Fig. I. It is cylindrical in shape with a

round top and is bolted by a flange to

the top of the smoke box. It is a neat

design, but strikes the average engineer

as decidedly novel.

I noticed a handy little crane in the

round house like the sketch. Fig. 2, for

removing cylinder heads from compound
engines. It fitted right into the flag

socket on the end of the bumper timber

and was attached to the cylinder head by

means of an eye passing over the bolt

in the middle of the head. The crane can

easily be made without much outlay and

saves lots of work.

Another neat scheme was an air cylin-

der for working cylinder-cocks. I saw it

attached to a small 8 wheeler, but it could

be applied to any locomotive. A small

cylinder is bolted to the bottom of

the engine cylinder and works the

cocks by direct connection with the

air piston. A pipe leads to the cab

where a cock regulates the admission of

air. When the air is exhausted a spring

forces the cocks shut. This little attach-

ment is shown in Fig. 3, and saves lots

of levers and rigging that are always

getting out of order. The St. Paul owns
its parlor cars, and I never saw finer ones

FIG. 2. FLAG SOCKET CRANE.

anywhere. They are painted the color of

the road, a dark orange, and look very

handsome.

Though Madison is not really on the

main line a very good passenger service

is maintained, and I got a very fair idea

of the equipment of the road. I returned

well pleased with my visit.

Hugh G. Boutell.

Urbana, III.

Shaw Balanced Engine.

Editor

:

I saw in your October number a cut

and description of my old locomotive.

You say the locomotive was substantially

the same as Haswell's Duplex, except that

the cylinders were arranged side by side,

which is not so. Firct, the Haswell's

cylinders are on a. ^ngle .15 relates to a

straight line, therefore they do not come
on to the dead center at the same time and

are not in balance as was the Shaw.

Again, the Duplex has four valves, one

for each cylinder, whereas the Shaw en-

gine has but one valve for the two cylin-

ders, avoiding two sets of valve gear, and

making it much more simple. Also you
say the driving wheels were 63 ins. in

diameter, whereas they are 69 ins. in

diameter. I call your attention to these

points of difference so that you may give

me credit for what I did invent, and not

be classed with freaks or curiosities, as

the old Shaw was practical, as is shown
by the engines of to-day, working two

cylinders in opposite directions, worked

with one valve for two cylinders, I being

the first to do it in this or any other

country.

One word in relation to this problem of

balancing that seems to have been over-

looked by writers upon this subject, viz.,

the efficiency of the locomotive. It is a

well known fact that the transmission of

power is through frictional contact with

the rail and the work done depends upon

the amount of contact. The question is

not so much the size of the boiler or

cylinders as how much of this power can

be transmitted through this frictional con-

tact to the work done. Let us look at our

present locomotive with its counter-

'weights in the driving-wheels, one mo-
ment striking a blow of 25 tons, the next

lifting the engine from the rails and

breaking the point of contact, the very

thing we depend upon to do the work.

On the other hand, take the balanced en-

gine without counter-weights, no blow, no

lift, but a constant adhesion to the rail,

utilizing all the power it is possible with

frictional contact. There is no doubt that

an engine well balanced will do the same
amount of work that an unbalanced one

will that is 15 tons heavier. In other

words, build a lOO-ton engine to do the

work of an 80-ton well balanced engine.

Good engineering indeed

!

Henry F. Shaw.
West Roxbury, Mass.

[We print our correspondent's letter as

a further contribution to the subject. The
points he brings out are interesting. We

To««».

FIG. 3. AIR DEVICE FOR CYLINDER
COCKS.

must, however, call his attention to the

fact that his work is not classed by us

as a freak. On page 473 of the October

paper we spoke of the chapter on Curiosi-

ties of Locomotive Design in Mr. Angus

Sinclair's book on the "Development of

the Locomotive Engine." In that para-

graph we said : "Some of these engines

were freaks pure and simple, while others
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were honest endeavors to realize more or

less satisfactory forms of construction,

which, however, the test of time did not

permit to survive." Mr. Shaw's engine

was certainly one of the latter class.—Ed.]

Permanent Way in England.

Editor:

In a recent trip through the British

Isles I observed that nearly all Eng-

lish railways are double tracked and

their excellent condition reflects great

credit on the industry and care of the

maintenance of way departments.

All the roads are well ballasted with

reels, and are free from grass and

weeds. This "well-kept" state of af-

FIG. I. SECTIONAL VIEW OF R.AIL.

fairs applies to branch lines as well

as to main lines. The London &
North-Western Railway owns as beau-

tiful a stretch of double and quad-

ruple track line as any railroad in

the world. The stone ballast on this

line is crushed somewhat smaller than

the ballast on the other lines and is

about one half the size of the rock

ordinarily used on American rail-

ways. The ties are buried in the bed

of stone until only the top surface

shows. The ballast extends out on

each side of the track to a distance

of some six or eight inches beyond
the end of the tie and slopes off to

the main road bed.

The standard rail is 90 lbs. to

the yard and, contrary to the prac-

tice in America, it is not spiked to

the tie, but rests in an iron chair

which is bolted to the tie as shown
in the accompanying diagram. The
inner side of the rail, as shown in

Fig. I, rests against the metal back

of the chair. The outer side of the

rail rests against a wooden key which
is driven between the rail and the

chair as shown in the diagram. The
rail is slipped down between the front

and back of the chair and then the

key is wedged in with a hammer and
the rail is thus made secure. The
bases of the rails are not as wide as

American rail bases and are usually

somewhat rounded at the edges.

The cuts and fills along English

railways are sodded and in many
places rows of small trees and

shrubs are set out for the purpose

of holding the bank in place as well

as to serve as ornaments. Unsoddcd
cuts are few in number. All the

telegraph poles arc braced by at least

two wires which are supplied with

turn buckles in order to make the

wires taut or slack as needed. At

curves where there is some extra

strain on the poles four braces are

used instead of two. Nearly all of

the poles are supplied with a roof

shaped metallic covering on top as a

l)rotection against the elements.

The railroad tracks never cross the

highways but cither go over them by
bridge or under them. No one is

permitted to walk on the track ex-

cept employees of the railway com-
pany. Elevated foot bridges or sub-

ways are provided at stations for the

convenience of passengers who de-

sire to cross from one side of the

track to the other. All of the sta-

tion platforms are elevated some
three feet above the rails, which

feature enables a passenger to walk
directly into his compartment with-

out the necessity of climbing a num-
ber of steps.

The locomotives are painted from
wheels to boiler-top in a color selected

as the standard of the particular road

to which they belong. Thus the en-

gines of the London and North-Western
Railway are painted a very dark green,

almost black, and are trimmed in red;

those of the Caledonian are painted

blue with red frames and buffer beam;
the Glasgow and South-Western are

of a grass green color; the North British

are a light brown with slight red trim-

ming; the Midland engines are a Penn-
sylvania Railroad red. Their express en-

gines have been somewhat fancifully

called the "Red Racers of the Mid-
land," and the engines of the Great
Northern ; London and South-Western

;

London and South-Eastern are a light

green. The tenders are painted to

match the locomotives while the cars

are mostly confined to white, orange,

yellow and various shades of red.

Some of the engines on the London,
Brighton and South Coast have an
extra frill, consisting of a brass cov-

ered dome and brass capped smoke
stack.

English railway tickets usually have
the price of same stamped upon the

face. There are no yard-long tickets.

If the journey requires a number of

changes the ticket for such is in book
form and a leaf is torn out at each
stage along the route.

English railway trains make good
time. Even local trains run at high

speeds over some sections of their

routes. The proportion of freight

trains to passenger trains is small in

comparison to the same proportion in

this country and consequently the aver-

age speed of the trains is considerably

higher. The English fast trains do not

exceed the speed of American fast

trains but the proportion of fast trains

is greater.

Nashville, Tenn. E. C. Landis.

Piston Versus Slide Valves.

Editor:

The history of piston valves would make
a large book and the claims that have
been made for them at different times by
their over-zealous advocates would make
a very much larger one. The piston valve

can be readily divided in three classes,

namely, the solid (or plug) valve, the

semi-plug, and the valve with packing
rings that is supposed to be held against

tl;c bushings by the aid of steam pressure.

The plug was made so as to fit its bush-

ing in such a manner as not to allow

much steam to pass by the valve into the

exhaust ports, and if it was not for the

fact of the valve wearing smaller (by use)

and the bushing larger, it would be the

ideal piston valve, but up to date the

above has not been accomplished. The
semi-plug valve was so named because it

was only one-half as good as the plug

valve. It was made with rings that were
supposed to have intelligence enough in

themselves te go up against the bushing
when steam was admitted and be held in

that position by the pressure of steam
against the side of the rings preventing

them from exerting any undue pressure

from the steam against the bushing, allow-

FIG. J. PERSPECTIVE VIEW OF RAIL
AND CHAIR.

ing it to act as a solid plug valve. The
trouble has been in not finding any metal

for the rings that has shown enough in-

telligence to carr>' out this idea. If there

is any one that knows where such metal

can be found it might be well for them to

let those interested in the semi-plug valve

know of it at an early date. The pis-

ton valve with the Ramsbottom packing

rings held in place by the steam pressure,

and moving over the port openings in

the bushings, are so ridiculous a propo-

sition that it would be hard for anyone

of a mechanical turn of mind to ever ex-

pect them to remain tight for any length

of time, and the reason is so obvious it
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is not worth while to say anything of

them. Another reason why the piston

valve is wasteful is on account of the

clearance between the piston in cylinder

and the valve, and this is aggravated by

the use of relief valves having long chan-

nel ways to fill before reaching these

valves.

The fiat slide valve has always shown
better economy in repairs and fuel than

the piston valve, and it is hard to un-

derstand why anyone will use the piston

valve when the other is better. The very

best valve known for locomotive use to-

day is the flat slide, and all know that

is poor enough.

A. SCHEUMACHER.
Scran ton. Pa.

in place. Tiiis metallic "flag" is move-
able on the shaft so when the engine

is backing the flag is able to properly ad-

just itself. W. W. Updegr.\ff.

Friiitvale, Cal.

Metal Marker Flags.
Editor:

I herewith send you a sketch of a

metallic marker to be used on locomo-

tives, which if you find desirable I

should be glad to have you publish in

Railway and Locomotive Engineering.

This arrangement consists of a

metallic box containing two standards

or shafts pivoted at the edge of the

box on which is fastened a moveable
piece of sheet iron painted in accord-

ance with the colors prescribed for

Different Kinds of Education.

Editor:

The question is often asked, what is

the difference between a self-educated

man and a college-trained man as a

factor in the mechanical world. From
the view-point of one who has had a

good opportunity to see both sides of

the question, it is plain that college

training fits a man for reasoning from
cause to effect, and the ability to thus

reason is the one advantage the tech-

nically trained man has over one who
has acquired an education by home
study—that is, the self-trained man.
The college man recognizes the value

to himself of a well grounded knowl-

edge of shop practice and does obtain

as much of it as is possible in his alma
mater, but it is a fact that he strongly

objects to use the time necessary to

get a proper insight in actual shop

practice, preferring to step at once into

an office. This, it is plain, makes him a

good office man, while it leaves him
at the mercy of the man %vho has been

, WHITE.

METAL MARKER FLAGS.

markers in the code. When the markers
are not in use they are dropped down
into the box c, over which a slide is

placed from the rear. This keeps out

cinders and helps to keep the paint

clean. When a marker has to be dis-

played, the staff is brought to a vertical

position, and a pin is placed in the

hole of the tongue d, which holds it

able to have a good shop training and

at the same time become familiar with

the principles of engineering as laid

down in text books on kinematics,

physics, and mechanics of materials.

Such a man is the better one for the

manufacturer in any capacity since he

is at home in all details of shop pro-

duction from the practical side of it,

as well as from the side of design.

Self-educated men are not as scarce

a quantity as they were a few years

ago, but are still so few as not to be

recognized as the power they really

are. The reason for this is that the

old idea that there was only one way
to acquire an education is still kept

alive by those interested in holding

the official places open for the college

man.

In general it may be said that when
everything is equal from both the prac-

tical and theoretical standpoints, the

college-trained man is the most valu-

able factor in the mechanical field.

When, however, the college man fails

to fit himself for the problems of shop

practice by an intimate study of their

theories—not by manual skill with a

hammer and file—he is not the equal

of tlie self-educated mechanic who in

addition to his shop knowledge has

learned to think, and knows how to

apply his theories to his practice.

Much has been said about the superior-

ity of the technically educated man
as an executive officer, but those who
have been brought up in shop worit

know that the manner in which a man
has received his education has no con-

nection whatever with that subtle per-

sonal characteristic of knowing how
to handle men. To the mind of the

writer, executive ability is acquired

just the same as any other accomplish-

ment. Development.

Scranton, Pa.

Piston Rings Scientifically Turned.

Editor

:

Reading in the November issue of the

Railway and Locomotive Engineering

the story of the piston ring, sets us think-

ing of the good old days some thirty or

more years ago when we were learning

the machinist trade—in a sort of a way

—

in the shops of one of the great coal roads

of Pennsylvania, where fuel was cheap

as dirt, and where the management of

the shop was of the free and easy sort.

Thus when it came to putting the pistons

into the finished engine in the shop or

roundhouse we placed the ring on the rail

and chopped out a section of about one

inch and a quarter and tried the ring into

place in the cylinder. If it went, all

right. If not, we put it on the rail again,

lopped off half an inch more, and without

any filing or fancy work we shoved it

into place against the bull ring and let it

go at that. So far as we apprentices knew
that was the end of the matter ; but in the

light of subsequent experience, however,

we may conjecture what followed.

Everyone, of course, who knows any-

thing about a piston knows that the piston

rings at the outset bear hard at the

points, and that for half a foot or so

away from the points, around the circum-

ference of the cylinder, the rings
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spring away from the cylinder bore in

tlieir act of assuming the ovoid form

consequent upon a gap being at one

point of the ring, and the compression

caused by forcing the ring into a cylin-

der smaller in diamcler than the ring

itself.

When this defect is noted it is the

usual practice to do one or all of three

things, namely : To bend the points of

the ring inward by pcning upon the out-

side ; by bending the ring by blows of a

hammer upon the inside after placing the

ring in a "V" block ; or by filing down
the projecting jioints of the ring. The ob-

jections to these remedies are : In the

first instance the hammer marks deface

the rings and there is danger of breaking

the ring, and there are few mechanics

who understand the art of pening; and

even when this act succeeds the ring is

likely to resume its former shape, as the

"pened" portion wears away. In the

second instance there is always the

danger of breaking even the best of cast

iron ; and in the third case we are rob-

bing the ring, which of itself is sufficient

to condemn such a cure—even if there

was always a man on the job who under-

stood his business.

In view of these, the natural propen-

sities of rings to go wrong when made
in the usual way, we are led to the con-

clusion that the true and only way to in-

sure a proper fit of a ring into a cylinder

is to turn and bore the ring while tlie

stress or strain under which it works in

the cylinder are active upon it. To this

end we must therefore in making the ring

allow a trifle on the inner and outer di-

MANDREL, RINGS AND PARTS.

amcter to be dressed off in the final act

of finishing.

The special tool requisite for this pur-

pose is shown in the view that accom-

panies these remarks and is simply a man-
drel on to which the ring—after being

cut—may be compressed by the aid of a

thin, flexible band ; and so held until the

large nut grips it latterly, when the band
may be removed, after which the ring may
be turned oflf to the exact size of the

cylinder bore. The band being thin and

pliable, the ring is free to assume such a

shape as the laws of force would direct.

The ring having now been turned to the

size of cylinder, the next act is to spring

the ring into the shallow cylinder at the

other end of the mandrel, grip it laterally

as before with a large nut or clamps, and

bore it to the desired diameter.

The mandrel shown in the cut was de- Curiosities of Locomotive Design.*
signed to liuish rings for a C. P. 14 air an eahlv uouble endki-.

compressor. The cylinder bore being The oddity shown in Fig. 24 was one

5 7/16 ins., the rings arc first turned to of several locomotives built in 1862 by

55^ ins. diameter, and bored to 5% the Northern Railway of France. The

1-lU. 24. A IUi:.\( II KXPERIMENT IN 1862.

ins. inside. They are then sawed through

and lapped at the ends, this act being done

in the shaper or milling machine with the

aid of a jig. The rings are then closed

on to the mandrel 4 31/32 ins. and
turned oft to 5 7/16 ins., then sprung

j-HOLE fOB TIOHTENING BAR
Piston ring to be turned off

brass filler washer

PISTON RiNb

lOBEBORtCit

-HOLE FOR

ITIOMTENING

BAR

SECTION OF PISTON RING MANDREL.

into the shallow cylinder end of the

same mandrel and bored to 5 ins., the

diameter of the piston at the bottom of

the groove. W. L. Cal\t:r.

Neiv York.

Do You Want to Be Happy?

Don't worry; eat three square meals

a day; say your prayers; be courteous

to your creditors; exercise; go slow

and go easy. Maybe there are other

things you need to make you happy,

but these, I reckon, will give you a

aood lift.

—

Abraham Lincoln.

best that can be said of this locomotive

was a remark made on a ridiculous freak

designed in the office of Locomotive En-
gineering, and called the Gilderfluke, as

a take-off on idiotic designs of locomo-

tives getting forced into notice. This

engineer remarked, "the thing would

move." As may be noted, this was one

of the early double end locomotives.

LA PARISIENNE.

A remarkable freak that was to be seen

in Paris in 1900 bore the above name. It

had three pairs of driving wheels, 7 ft

<liameter, coupled, and two pairs of wheels

of the same size carried the tender. Its

curious appearance was the only thing

that made the Parisienne worthy of pass-

ing notice.

Johnstone's DOtraLE-ENDED compound.

A famous engineer once remarked to

an inventor, who had presented an ex-

traordinary complicated arrangement of

mechanism as an improved valve motiorf,

"Y'ou are suffering from abnormal in-

ventive fertility." An engineer gifted

with the inventive faculty is in danger

of pushing his inventive fertility to a rank

crop that is expensive to harvest. I have

always thought it was some such invent-

ing force that pushed F. W. Johnstone,

mechanical superintendent of the Mexi-

can Central Railway, to design the loco-

motive shown in Fig. 25, which was one

of three built in 1892.

The engine, as will be readily under-

stood, was a most extraordinarj- form of

a locomotive. It looks like two Mogul

—

2-6-0—locomotives fastened cab to cab;

but it is structurally a good deal more

than that. The reputed purpose of this

odd type of engine was to provide an

extraordinarily powerful flexible motor

for climbing the steep mountain grades

of the Mexican Central Railway, the flex-

ibility being sufficient to go round very

sharp curves with the least possible fric-

*Froin "Development of the Locomotive En-
gine," by -\ngus Sinclair.
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tional resistance. The flexibility was ob-

tained by securng tlie driving wheels in

a truck, which was free to move in a line

FIG. 25. JOHNSTONE'S DOUBLE-END COMPOUNUS.

different from that followed by the main ciples relating to

frames. In the Mason bogie engines, the

driving wheels were grouped in a flexible

truck which carried the cylinders. In the

Johnstone engine, the cylinders and boiler

were carried on the main frames, separate

from the driving wheel truck.

As the cylinders were not in line with

the driving wheels in passing curves, it

was necessary that a special method of

transmitting the power from the cylin-

ders should be employed. This was done

in a very ingenious way through levers

that transmited the power and at the

same time compensated for the varying

distances between pistons and crank, due

to the swivelling of the driving wheels.

Without the compensating arrangement

it would have been necessary to give the

engine so much cylinder clearance that

the loss of steam would have been very

great. The power transmitting levers are

seen in the back of the cylinders, con-

nected at the top by a short link and the

bottom ends pinned to the front end of

the main rods. There were two of the

latter, one connecting with a crank pin,

the other with a return crank. The pis-

ton transmitted motion to the back one

of the two levers, and that gave motion

nular cylinders, the high pressure cylin-

der being in the center and the low

pressure cylinder forming the outside

concentric ring.

The high pres-

•sure cylinder

was 13 ins. di-

ameter, and the

low pressure 28

ins. The stroke

was 24 ins. It

\v a s calculated

that each pair

uf cylinders
would develop

power equal to

a 19 X 24 in.

simple engine.

That cylinder

arrangement vi-

olated the prin-

conservation ofthe

lieat, for the comparatively cold, low

pressure steam encircling the high pres-

company, for the contractor of a narrow

gauge coal road near Pittsburgh named

Bausman. The workmen called it "Baus-

man's Rhinoceros."

The curious thing about the engine

was that it had no main or side rods,

the piston rods extending out on both

ends of the cylinders and connected to

slotted cross heads, fitted with sliding

blocks, in which the crank pins worked.

The valve gear was of the Carmichael

type, illustrated in the chapter on Valve

Motion.

THE OLDEST CURIOSITY.

During the Diam'ond Jubilee of the

late Queen Victoria, when all London
was decorated with flags, streamers

and emblems, the headquarters of one

of the well known cricket clubs in

that city had among their decorations

the words, "Well played; 60, not out."

The old engine which we illustrate in

Fig. 27 is still at work, and the North

Eastern Railway of England might

KIG. 27. OLDEST LOCOMOTIVIr; IN THE WORLD, D.-MLY .UNDER STEAM.

suri.- cylinder would be certain to exert

condensing eff'ects upon the steam in the

high pressure cylinder. Even in the hands

of their friends it was difficult to keep

the engines at

FIG. 26. PITTSBURGH SLOTTED CROSSHEAD LOCOMOTIVE.

to the front lever, which was fulcrumed

securely to the frame near its center.

The engines were compound, with an-

first product of the Pittsburgh Locomotive

Works, and was built by Thatcher Per-

kins, engineer and superintendent of the

well say of it, as the cricketers did of

the Queen, "Well played; 84, not out."

We are indebted to Mr. Wilson

Worsdell, chief mechanical engineer of

the North Eastern of England, for the
work, and after ^a

photograph, diagrams and information

concerning this remarkable engine.

Mr. Worsdell is of the opinion that

it is the oldest locomotive in the world

lli;it is daily under steam, for it was

built in 1822 and is now regularly used

as part of the motive power equipment

in the collieries of Sir Lindsay Wood,

who is one of the directors of the

North Eastern Railway. The collieries

are situated in the county of Durham,

at a place called Hetton-le-Hole, in

England.

The engine has vertical cylinders

ioJ4 inches in diameter and 24 inch

stroke, with cross arms instead of

cross heads working in upright guides

which are braced diagonally from the

few years of un

satisfactory service

they were ciianged

to accepted forms.

AN ORIGINAL FORM

OF contr.\ctor's

LOCOMOTIVE.

Among the mi-

nor sacrifices to

good intentions

that were called

locomotives was
that shown in Fig.

26. This was the
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top of one to the bottom of the other.

The cylinders rest directly on the shell

of the boiler, which is not covered with

any lagging. There is a small cab oif

one side, in which the "driver" is evi-

dently allowed to sit down. The half-

tone illustration shows him with his

h«nd on the brake apparatus. This is

tioii was conveyed through a link, as

shown at B. This arrangement is more
clearly shown in Fig. 29. The re-

versing lever was so fixed so as to

shift the link block in the link. The
half-tone illustration exhibits this ar-

rangement also, but the adjacent ends
of the links and the bottom of the re-

ORIGINAL VALVE MOTION.

a form used a good deal in the British

Isles, and is an upright shaft placed in

a hollow stand. The shaft has a screw

thread cut on the lower end, upon
which a nut works. The nut has two
trunnions on either side, which take

the place of a pin in a lever. The
nut can be run up or down the shaft,

according to the way the handle is

turned, and the nut, although moving
the end of a lever, always remains

parallel to itself.

The familiar "life guards" are to be

seen in front of the leading wheels.

These are the vertical metal bars which

reach from the buffer beam to very

nearly the rail level. They are used

throughout the British Isles and on
the continent at the present day. The
sand box is seen comfortably nestling

against the side of the smoke box on

the running board level.

The line engraving, Fig. 28, shows

the valve gear at A as it was originally

built. The motion which actuated the

valve was obtained from a cam work-
ing in a square box. This motion was
conveyed through connecting links

and rods to a lever fixed above the

steam chest. The valve worked in a

box on the side of the cylinder. The re-

verse motion was obtained by the driver

withdrawing bolt C and moving the

rod to the other end of lever and re-

placing the bolt at point marked E.

This had to be done separately for

each of the cylinders. About the year

1880 the old arrangement was altered.

An eccentric sheave was fixed on the

axle instead of the cam, and the mo-

verse lever and its fulcrum are hidden

behind a metal plate.

According to our modern rule, the

engine has a calculated tractive effort

of about 4,700 pounds.

OSCILLATING CYLINDER LOCOMOTIVES.

Oscillating cylinders were in great

repute for steam engines for a few

years, especially for marine power, and

been done successfully and Dewey
Bros., Goldsboro, N. C, arc making
such locomotives for logging railroads,

one of them being shown in Fig. 30.

As will' be observed, the piston rods
are coupled direct to the crank pin.

The engine is reversed by means of

a four-way cock which changes the

steam pipe into an exhaust pipe and
vice versa. The cylinders oscillate on
a trunnion which passes through the

middle casting. This trunnion passes
through a coil spring which pulls the
cylinder up against the saddle, allow-
ing it to oscillate and yet make a tight

joint. No valve gear is necessary.

Fig. 31 is a line engraving of Grew's
Ice Locomotive for Russia built in

1861.

Installing Block Signals.

According to information compiled
in the office of the chief engineer of the

Union Pacific, that road has now in op-

eration and equipped with electric auto-

matic signals, 469 miles of single track

End 244 miles of double track. An ad-

ditional 176 miles of double track and
197 miles of single track installation is

under construction and will soon be in

service. More than 300 distant switch

signals, protecting the movement of

trains toward 158 stations and spurs

on the main line of the Kansas and Col-

orado divisions, have also been put in

place. When all the work now author-

ized and under construction is com-
pleted, the entire main line of the Union
Pacific from Council Bluffs. Iowa, to

Green River, Wyoming, will be pro-

MODERNIZED V.\L\E MOTION.

claims were persistently made that an
oscillating engine would transmit more
power to the crank pin than any other.

Those favoring that kind of engine

held that it had no dead center to speak

of and that the leverage was corre-

spondingly great.

A locomotive might not be regarded

as a good subject for the application

of oscillating cylinders, yet that has

tccted by automatic signals. The main
line of the Kansas Division, from Kan-
sas City to Topeka, is already equipped

with automatic block signals. Practi-

cally all this work has been done since

the beginning of 1904.

Undertake not what you cannot per-

form, but be careful to keep your prom-

ise.

—

George ll'ashingion.
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Conciliation.

The railway dispute in England which

threatened to produce one of the most

serious strikes of modern times, has hap-

pily been settled by concessions on both

sides and a recognition of the principle

of arbitration. The disagreement arose

out of the refusal of the railway com-
panies to recognize the corporate union of

the employees, and the very natural as-

sertion by the men of their rights to

be so recognized.

As the case stands now. a number of

the leading companies and the represen-

tatives of the Amalgamated Society of

Railway Servants have signed the agree-

ment, proposed by Mr. David Lloyd-

George, president of the Board of Trade,

providing for the consideration of dis-

putes by a board of conciliation, composed
equally of directors of the companies and
employees, with an appeal to arbitration

if the trouble cannot be settled by the

board. The agreement is terminable by a

year's notice at the end of six years.

The settlement is regarded as establish-

ing Mr. Lloyd-George's reputation for

tact and diplomacy The companies claim

tl'.at they have not yielded to the demands

for recognition of the union, and perhaps

technically they have not, but nevertheless

they have bound themselves to compul-

sory outside intervention in disputes with

their employees. Both sides profess sat-

isfaction with the result.

The light for the recognition of the

union of employees has in times past been

fought out very bitterly in this country,

but the admission of the principle has

eventually not been regretted even by

those who at one time most vigorously

opposed it. The Brotherhood of Locomo-

tive Engineers and the Brotherhood of

Locomotive Firemen and Engincmen are

now regarded as allies of the railroad of-

ficers in the maintenance of discipline and

for all that goes to make up good internal

government in our railway systems.

Recognition of a union places responsi-

bility upon that union which almost auto-

matically does away with hasty and ill-

considered action, and it eliminates special

privileges. In the case of the brother-

hoods, the records show that they have

risen to the occasion and have assumed

and lived up to the duties which the recog-

nition of their orders necessarily ih-

volved. with marked benefit to themselves

and to the railwaj' companies.

The recognition of the corporate unity

of the employees, which does not hamper
the liberty of the individual, has a ten-

dency, if one may so say, to standardize

practice and methods of treatment in

many ways. When the representatives of

the company and the authorized repre-

sentatives of the employees come together,

each has an opportunity to carefully re-

view the matter in question from their re-

spective standpoints, and each side avails

itself of the best and wisest opinions of

men in their own order. Lender such cir-

cumstances the meeting, held in good
faith and good will, becomes practically

an adjustment of differences in which
wild clamor and peremptory denial are

entirely absent, and the economy in point

of time, money, together with the estab-

lishment of reciprocal feelings of confi-

dence and loyalty, are above price.

lished Mr. Buell's paper entire in our Oc-

tober issue and we earnestly urge those

who are in the position to save or waste

material to give the paper a careful study.

The tendency to wasteful practices is

the curse of this generation. Some statis-

tician with an aptitude for figures and a

taste for startling investigations has dis-

covered that if all the waste of the world

since the creation could now be collected

it would support the present population

for one hundred years. Coming closer

home another economist is found who de-

clares that the sewage wasted in the

United States every year would pay over

half the interest on the national debt.

However, like John Gilpin's wife, the na-

tion may soon be in a position to bear the

accusation of having "a frugal mind," for

there is a tendency to utilize products

that were for many years accounted as

only so much embarrassing and useless

material. Gas tar, for instance, was one

of the greatest nuisances with which the

manufacturer had to contend two or

three decades ago. It could not be turned

into streams, for it choked the channel

and poisoned the water; it could not be

buried, for it sapped the life from vegeta-

tion. Some one then experimented with

it with the result that from this one-time

useless product there have come several

powerful disinfectants, and a saccharine

product that is three times sweeter than

sugar.

Thousands of other practices of throw-

ing away as useless, things that are really

priceless treasures, will be stopped when
knowledge vanquishes criminal ignorance.

Wasteful Practices.

In a paper read by Mr. D. C. Buell at

the Traveling Engineers' Convention on

"Waste of Energy in Railroad Operation,"

a startling picture is drawn of the waste

that results from ignorance, carelessness,

indifference and recklessness on the part

of those engaged doing railroad work.

The indictment made by Mr. Buell applies

most directly to people engaged in the

mechanical departments of railroads, but

those in other departments are just as

blameworthy, although few of them have

the opportunities for throwing away or

abusing things representing property as

the motive power men have. We pub-

Adjusting the Deflector.

There is no exact rule or method of ad-

justing the deflector or diaphragm sheet

in the smoke box. Once having the smoke

stack and exhaust pipe exactly in line and

of the proper size the rest is largely ex-

perimental. Fortunes have been spent in

experiments in the smoke box, but a de-

flector sheet extending at le.ist half way

over the flues and an adjustable apron

which may extena the covering still fur-

ther is universally acknowledged as a

primal necessity both in the matter of

economy of fuel as well as aiding in the

steaming qualities of the engine.

The condition of the fire is the real test

of the proper fitness of the apparatus in

the smoke box. If the fire burns particu-

larly hard at the front of the fire box, it

shows conclusively that the movable apron

is too low, and that there is a sharp draft

passing through the lower flues. On close

examination it will be found that the

upper flues will become choked more

rapidly than in the lower section. In mov-

ing the adjustable apron it may be stated

that it is better to make the change a very

small one and carefully note the effect.

The evenness of the condition of the fire
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in burning is tlie end which must be at-

tained by all smoke box adjustments.

It has been repeatedly noted that there

is a tendency in the construction and re-

pair departments of railroad shops to fix

certain specific dimensions in the openirig

of deflector sheets, the space from the

bottom of the smoke arch and distance

from the flue sheets being set down as ab-

solute, in certain kinds of engines. This

is a gross error, and the fact has been re-

peatedly demonstrated that conditions of

fuel and even climatic conditions materi-

ally affect the steaming qualities of loco-

motives. In addition to this it need hardly

be noted that the style of road itself and

the traffic conditions are of material con-

sequence, the varying amount of the loads

to be drawn by the locomotive also af-

fect the draft upon the fire and render

the adjustment of the deflector sheet a

more or less constant and delicate cause

of care to the accomplished engineer.

A recent patented contrivance was de-

scribed in our columns showing a series of

circular openings in the deflector sheet

controlled by a lever in the cab. The
adoption of such a change would require

the placing of an extra sheet of netting

or perforated metal covering the deflector

sheet as the holes would allow cinders of

considerable size to pass through. Such

an extra sheet. ?o placed, would be burned

away very rapidly, and it appears to us

that there is an opportunity for a contriv-

ance which could readily move the lower

edge of the deflector sheet without neces-

sitating the opening of the smoke box

door. When the vacuum occurs after each

succeeding blast from the exhaust pipe the

gases from the fire box rush instantly

through the flues to the point where the

greatest vacuum exists. This, of course,

is on the lower edge of the deflector sheet

and the position of this edge or line is

the influence that regulates the evenness

of the draft from the fire box through the

flues.

Small Proportion of Utilized Heat.

The standard of heat energy is the

thermal unit, and it is the amount of

heat necessary to raise one pound of

water one degree in temperature. The me-

chanical equivalent of the thermal unit

is 778.8 ft.-lbs. With this statement
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A pound of best bituminous coal gives

up in burning 14,500 thermal units. Of
these 2,900 are lost in the flue gases, 1,400

are lost by radiation, and the remaining

10,150 are utilized in the boiler. If the

engine or steam turbine is of large size

with high pressure, it will transform about

2,000 to 2,500 of these heat units into me-

chanical energy or about 15 per cent, of

the original energy of the coal. If with

this percentage of efliciency in the steam

engine we undertake to transform the

energy into light by means of the incan-

descent light, we find that between 2 and

5 per cent, of this energy can be put into

an electric light, or about '/i of i per

cent, of the original energy of the pound

of coal.

To recapitulate : About 65 per cent, of

the heat energy of a pound of coal can

be put into a boiler, and about 15 per

cent, of it can be turned into mechanical

power, and of this 15 per cent, from 2

to 5 per cent., or J/2 of I per cent, of the

original energy in the coal is turned into

light.

The theoretically perfect engine is lim-

ited in its efficiency by the range of

temperatures possible in practice, that is,

by the temperature of the steam as it

enters and leaves the cylinder. The theory

of such an ideal engine is useful in that

it shows the highest efficiency obtainable

by a perfect heat engine. Between the

temperatures now available in practice,

the theoretical efficiency may be given as

near 30 per cent;, that is, about 30 per

cent, of the energy of the steam is con-

verted into work at the piston, but in

actual practice this theoretical efficiency

is never obtained even in the best engines.

It is possible that an efficiency of 20 per

cent, in the transformations of the energy

of the steam by an engine may be reached,

but an efficiency of 18.5 per cent, is the

best that we have seen. It is only of late

years that the efficiency of the engine apart

from the boiler has been given in such

tests. This efficiency is based upon the

work done at the piston as shown by the

indicator diagram, and it must be further

reduced on account of the mechanical in-

efficiency of the engine. From 90 per

cent, to 95 per cent, of the work on the

piston given by the indicator diagram, as

above, may be obtained at the brake in

the best engine practice.

In reference to boiler efficiency, it can

be stated that in the majority of cases

the efliciency of the boiler does 'not ex-

ceed 70 per cent., though an efficiency of

80 per cent, has been obtained, that is, at

least one modern boiler has converted

80.12 per cent, of the heat energy of the

coal into energy in the steam when de-

livered to the engine.

To recapitulate again one may say, that

in the best modern engine practice the fol-

lowing results are obtainable : 80 per cent,

of the energy of the coal is transferred

to the steam by the grate and boiler,

18.5 per cent, of the energy of the steam

is converted into work at the piston, and

95 per cent, of the work on the piston may

be had at the brake. This gives 14 per

cent, of the energy of coal in the form of

useful work, or 80 per cent, times 18.5

per cent, times 95 per cent, equals 14 per

cent. This 14 per cent is a very high ef-

ficiency and in ordinary practice no such

efficiency is reached. It would require the

fortunate combination of the best engines

with the best boilers. In actual practice

the efficiency ranges from about 2 per

cent, to the maximum. Good compound
stationary engine plants consume from

i'/i to 2'/^ lbs. of coal per h.p. hour. Tak-
ing the energy of coal as 14,000 Uritish

Thermal Units, this means an efficiency

of from 12 per cent, to 7 per cent.

H. M. S. Amphitrile consumed for max-
imum power 1.57 lbs. of coal and for

medium power 1.43 lbs. per h.p. hour,

giving on an average 12 per cent, of the

energy of the coal in work on the pro--

pcllers.

A London and South-Western express

locomotive developed one horse-power per

hour on 2.31 lbs. of coal, an efficiency of

7.1 per cent. These were the figures in

a report made by Mr. Stroudley, under

whose supervision the tests were made.

The writer, who has experimented consid-

erably with locomotives, found that they

used from 4 to 6 lbs. of coal for every

horse-power developed.

Stealing From Railroads.

One of the railroad combinations which

we hear no shouting against is one formed

by about thirty railroads in the neighbor-

hood of New York to defend themselves

against car thieves whose operations have

been costing the railroad companies hun-

dreds of thousands of dollars annually.

The police of cities that the railroad com-

panies are taxed to support give very little

aid in arresting thieves who prey upon

railroads. They regard that kind of

stealing as many reputable respectable

people regard smuggling.

.•\t Fifty-ninth street and Eleventh ave-

nue the New York Central detective office,

in charge of Inspector Humphreys, has a

regular Rogues' Gallery, where pictures

and Bertillon measurements of a large

number of railroad robbers are keiit.

These men, while they are habitual crim-

inals, operate for the most part without

the jurisdiction of regular police depart-

ments, and the burden of detecting and

arresting them falls almost entirely upon

railroad police. They do not hesitate to

fight, and because there has been a good

deal of bloodshed and sudden death on

both sides there is a short shrift for the

freight car thief who is caught in his w: rk

by a railroad detective.

The New York Central officials have a

story that illustrates this. Their police

had for months been on the trail of two

brothers who were looting freight cars

with a lot of perseverance and success.

F.nally they were caught almost red hand-

ed, and the railroad men rejoiced. Their

joy was short lived, however, for the

brothers, who had plenty of money to re-

tain counsel, were acquitted without de-

lay. They were caught again, and again

released. .\ third time they were caught,

but they made the mistake of showing

fight, and a pair of bullets ended their

careers.
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American Railway Association Meeting.

At the recent semi-annual meeting of

the American Railway Association, some
very important matters came up for con-

sideration. The committee on train rules

and the committee on interlocking and

block signals have for the past si.x months
been working together as a joint com-
mittee on interlocking and block signals.

The reason for including the train rule

committee in this work is that signal and
interlocking rules must be satisfactory

from an operating as well as from a sig-

nal standpoint. The American Railway
and Maintenance of Way Association and
the Railway Signal Association are also

considering the same questions and the

joint committee above referred to have
been in communication with special com-
mittees of both these associations.

This committee advised the Associa-
tion that as a result of co-operation

with the Interstate Commission,
Messrs. E. M. Cooley, Azel Ames, Jr.,

E. G. Ewald and B. B. Adams, with

W. P. Boland as secretary, have been
appointed a block signal and train con-
trol board of experts to make an in-

vestigation regarding the use and ra-

pidity of installation for block signal

systems and appliances for the auto-

matic control of railway trains. This
board is to make experiments and tests

in accordance with the resolution

adopted by Congress in 1906 and for

which $50,000 was appropriated.

The result of the work done up to the

present is that the standard code, as

far as it relates to interlocking and sig-

naling, has practically been found sat-

isfactory and no changes have as yet
been suggested. The joint committee
are to continue their work for the
next si.x months, and will probably
make a definite report at the next
meeting.

The committee on safety appliances ve-

ported progress in the formulation of a

standard code of air brake and train sig-

nal rules which is being revised by a sub-

committee.

The committee on car efficiency pre-

sented bulletins giving a statement of car

surpluses and shortages on 86 roads from
Jan. 2 to Oct. 2, and a comparative state-

ment of car balance and performance.

The first bulletin practically showed that

the surpluses amounted to more than one-

half the shortages, indicating that if but

half of the surpluses had been utilized a

good deal of the shortages would have
been relieved ; which would have resulted

in increased freight earnings as well as

large savings in per diem to the roads
having the surpluses.

The second statement indicated that the

"average miles per car per day" had only
slightly increased in the yearly per-

formance. The "average earnings," how-
ever, seem to be steadily increasing, which
fact, taken in connection with the almost

stationary figures for mileage per day,

shows an improvement in car loading

or a decrease in empty mileage, or

both.

Mechanical Stokers.

Ten years ago there seemed to be

prospects that a mechanical stoker for

locomotives would soon be introduced

which would reduce the harassing toil

that the modern heavy freight locomotive

exacts from the overworked fireman. As
the charging coal per unit of time that

must be supplied to the fire box of a loco-

motive increases in weight, power firing

will become imperative, but the sentiment

in favor of putting artificial power to re-

lieve human muscle progresses very slow-

ly. The American Railway Master Me-
chanics Association may be regarded as

the exponent of progressive railroad en-

gineering sentiment, and it seems to us

that its members have waxed indifferent

on a subject that was decidedly alive three

or four years ago. At the last Master Me-
chanics' Convention no formal report on
mechanical stokers was made, which
seemed retrogression, as it had been an

In 1904 Mr. J. F. Walsh, superinten-

dent of motive power of the Chesapeake

& Ohio, made a report to the Master
Mechanics' Convention in which he said

:

"The automatic locomotive stoker is, I

believe, about five years old, and was first

arranged as a hand device, the coal being

thrown into the hopper by hand by the

fireman, and then forced from that into

the fire-box by hand. Later on, it was
built over into a steam machine, the

varying strokes of the machine receiving

their force from three different valves,

controlled by cams. That proved unsatis-

factory on account of the cams becoming
loose on the shaft. Then this was proved
further on by the introduction of a rotary

valve, and so far as the mechanism of the

stoker is concerned it is quite simple and
can be very easily handled for repairs or

examination. The stoker has been used

to a very limited extent comparatively, and
I believe the road with which I am con-

nected has made very much more use

of it than any other railroad. We have a

few of them at present, and only a few
of that few in service, on account of the

numerous transfers that have been made
in the last six or eight months in our

power from one district to another. But
our observation in the use of the stoker is,

as we say in the committee's report, as to

the matter of saving fuel. Over the work
done by an expert fireman it will run from

5 to 8 per cent. ; over the ordinary fire-

man, it will run very much more than

that. So far as the emission of smoke is

concerned from the engine with the stoker

attached in working order, it will easily

do away with from 50 to 75 per cent, of

the smoke. It very materially reduces the

work of the fireman, it removes him from
exposure to the furnace heat ; it does away

to a very great extent with his using the

slash bar, and consequently makes it, even

where the ordinary stoker is used, where
the coal is thrown from the tender into

the hopper—reduces the work of the fire-

man very materially. The firemen readily

admit that, but at the same time quite a

number of them look at the stoker with

suspicion. They appear to think that the

stoker was intended to pave the way for

the introduction of a class of labor which
could be hired very much more cheaply

than that which we now have. That, of

course, was an entirely fallacious idea, but

it was one of those things that accompany
the introduction of anything of this kind.

In our experience with the stoker, we find

that it reduces the necessity for repairs

to flues very materially. We have run our

G-6 engines with the stoker applied—that

is, a 22 X 28 in. consolidation engine, for

three weeks without ever having to make
any repairs to the flues. That is quite

unusual, where the stoker is not in ser-

vice. In the use of the stoker, again, one
of the advantages that we find is the regu-

larity of steam pressure. We have had
the stoker on some of our largest pas-

senger engines, and find where any care

at all is taken in the regulation of the

stoker, that the engine will go from one
end of a long division to the other with

practically no variation at all in the steam

pressure, thereby enabling us to get the

maximum power from the engine the en-

tire length of the long division. The ser-

vice in which we find the stoker most
valuable is on the long fire-box engine run-

ning over a long division, pulling any-

where from 2,500 to 3,500 tons of freight,

where the fire-box door ordinarily would
be opened two-thirds of the time, and the

fireman exposed to that extent to the heat

of the furnace door. We find this stoker

most valuable on that kind of a district.

It enables us to keep the fire clean longer

than by hand firing, it reduces the ex-

posure of the fireman to the furnace heat

and gives us the benefit of the full tractive

power of the engine over a long, contin-

uous pull. The capacity of the stoker, as

mentioned by your committee here, was
represented in handling the stoker normal-

ly, and the capacity of the stoker over the

representations made by your committee
may be increased nearly, if not quite, 100

per cent, by the fireman, instead of plac-

ing the coal directly over the screws in the

hopper, moving it toward the front end of

the piston which drives it into the fire-box.

But we did not want to appear as exag-

gerating the thing at all, and we have

given you the capacity of the stoker as it

would ordinarily be fired but it can be

increased, as we find it, almost, if not

quite, double this capacity by simply

throwing the coal, instead of depending

upon the screw working it forward to the

piston, throwing the coal in front of the

piston, or close to the piston."

The action of the Traveling Engineers
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Association in llicir convention last Sep-

tember was in strong contrast with the

action of tlic Master Mechanics Associa-

tion. At the Traveling Engineers' meet-

ing a very exhaustive paper was read by

Mr. G. C. Grantier, a prominent member.

It contained a very good history of

what has been done with automatic

stokers for locomotives up to the present

time. Mention was made of seven auto-

matic stokers having been used, some of

them quite extensively. Particulars were

given concerning how several of the

stokers work and the paper concludes

:

"I believe I am perfectly safe in saying

that with a stoker properly installed and

set in a tank, and coal prepared to a uni-

form size that can be handled by the

stoker, the fireman can operate the engine

with a saving of at least 33 to 50 per cent,

hibor, at the same time maintaining a uni-

form pressure of steam with a large re-

duction of leakage of flues and furnishing

steam under all conditions better than can

be done by hand firing and with a saving

of fuel. A lower grade of coal can be

used with the stoker than without. By

this I do not mean that the grade of coal

with 30 or 40 per cent, ash can be used

successfully with a stoker against the fire-

man having the average run of mine coal.

"There has been a good deal of fault

found by the fireman, not with the stoker,

as many have expressed themselves as

highly pleased with it, but with the ad-

ditional labor of crushing the coal as finely

as need be to go through the grating. I

am of the opinion that the stoker has come

to stay, as I know this one can do all

that is claimed for it if the care is taken

of it that it is entitled to. By this I do

not mean that it will not fail if not taken

care of. The method of distribution is

solved, but it may be further simplified."

We commend to our readers a careful

perusal of this paper which will be found

entire on another page. It represents a

line of progress which ought to be en-

couraged.

ity in rounding curves. The bodies of

the cars are, however, rigid and on a

curve each car makes a considerable

angle with the cars in front of and be-

hind it.

The ends of the outside sills practi-

cally terminate in spring buffers, and

on a curve those over the inside rail

are strongly compressed while those

on the other side are probably fully

extended. Mr. Brigg's theory is that

when the vacuum brake was applied to

the train the engine and tender brake

set first and these vehicles were the

first to be retarded. The brakes ap-

plied throughout the train, but not be-

fore the rear part of the train had

crowded forward, and each car touch-

ing, as it were, the corner of the next

one ahead produced a side pressure on

the ends of the cars sufficiently heavy

to cause derailment. The train being

composed of rigid units, like the links

of a chain, buckled at the joints. Mr.

Brigg thinks that if the brake had not

been applied which checked the front

of the train this buckling action would

not have taken place and that probably

the trains in question would have gone

round the curves all right.

A Theory of Derailment on Curves.

The recent railway disasters on

curves, notably at Salisbury, Grantham

and Shrewsbury in England, have

given rise to much discussion as to the

effects of high speeds on curves.

Among those who have discussed the

subject is Mr. T. H. Brigg, an eminent

engineer in Great Britain. This gentle-

man has put forward an interesting

theory of why such accidents take

place.

The centrifugal force of a train mov-

ing rapidly on a curve is compensated

by the elevation of the outer rail of the

curve, but there is, according to Mr.

Brigg, another force acting, which is

the real cause of the derailments. Eng-

lish railway coaches at the.present time

usually have long bodies and are

mounted on trucks which gives flexibil-

Reasons for Reductions.

In reply to many inquiries the following

authoritative statement has been made by

President Finley of the Southern Railway

Company as to the reasons for recent

stoppages of construction work and re-

ductions in shop forces

:

In some quarters it has been represented

that work has been stopped and forces

reduced as a measure of retaliation

against adverse State legislation. In no

case has this been true. Current railway

income is insufficient to provide funds nec-

essary for extensive improvements and

betterments. These can only be provided

for, now as in the past, by obtaining new

capital. Present financial conditions and

the present attitude of investors toward

railway securities are such that it is im-

possible for the moment to sell railway se-

curities on a basis that any business con-

cern, managed in accordance w'ith sound

business principles, would be justified in

accepting.

It has therefore been necessary to post-

pone many important projects for im-

provements. Only those will be pushed

to completion at this time on which work

has progressed so far that the public and

the railway can receive the benefit of

their completion at an early date. Other

projects have not been abandoned, but

will be carried out just as soon as con-

ditions are such that the necessary capital

can be secured.

Life of Railroad Appliances.

With a view to arriving at a basis

whereby they may act intelligently in mak-

ing rates or correcting rates of which

complaint is made by shippers, a power

conferred upon it by the Hepburn Rail-

road Rate Act, the Interstate Commerce

Commission have appointed a committee

which has been charged with the duty of

ascertaining the average life of a freight

car, a railroad tie, a locomotive, a Steel

rail and the thousand and one other pieces

of equipment that belong to a great rail-

way system.

When the commission decided to make

the investigation they secured expert as-

sistance, and created a committee on de-

preciation, composed of Professor Henry

C. Adams, an employee of the commission,

and one of the best known statisticians

in the country; President Delano, of the

Wabash Railroad; Vice President Knutt-

schmitt, of the Southern Pacific Company,

and Theodore Hinchman, of Detroit, a

well-known consulting engineer. The last

named had charge of the work of making

a valuation of the railroads of Michigan,

which was one of the first States to em-

bark on such an enterprise.

President Delano was selected because

of his knowledge of the wear and tear on

railroad equipment, and Vice President

Knuttschmitt for the reason that he is

directly in charge of the roadbed and

equipment of the Southern Pacific.

An error is more dangerous in propor-

tion to the degree of Truth it contains.

—

Amiel.

Book Notices.

Practical Mechanical Engineering, a

comprehensive treatise on steam ma-

chinery and apparatus, compressed

air, refrigerating machinery, hydrau-

lic elevators, gas and oil engines,

turbines, etc. Edited by Carl S.

Dow, S. B., assisted by expert me-

chanical engineers. Illustrated with

over 2,500 drawings. 3 volumes, 720

pages each. 7 ins. X 10 ins. Pub-

lished by the American Text Book

Co., Philadelphia.

This new- work is an important addi-

tion to engineering literature and takes

its place at once as a standard work in

a very important branch of engineer-

ing. The expansion of constructive

work in the twentieth century is so

great that it has necessitated specializa-

tion in engineering. Formerly there

was but one kind of engineering. The

engineer was supposed to know all that

pertained to manufacturing, the gen-

eration and transmission of power, the

construction of highways and water

works and the development of mines.

It is absurd to suppose that any man.

however studious, could become expert

in all these branches of engineering.

The work is becoming classified and

that which pertains to public works

and the division of land is called civil

engineering. The rapid development
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and wider uses of electricity has called

into being a new kind of experts

known as electrical engineers. The de-

signing, erecting and operation of

power macliinery and the superintend-

ence of vast and varied industrial and

commercial projects is the proper prov-

ince of the mechanical engineer, and it

is for those who are occupied in this

important group that this book has

been especially prepared.

It need hardly be said that the sud-

den expansion of many new industries

requiring more or less engineering

ability has called into action a large

body of men whose early education has

not been of the very highest, but whose

natural ability and energy have enabled

them to meet the requirements of the

situation with a commendable measure

of fitness. To such this book will be

especially helpful and to the operating

engineer, to those in charge of power

producing plants, to stationary engi-

neers and firemen and to railway men
there is all the essential instruction and

information to enable them to become

acquainted not only with their own im-

mediate branch of the engineering oc-

cupation, but to become familiar with

new and wider fields and so become

prepared for wider responsibilities.

The accomplished and scholarly edi-

tor has been peculiarly fortunate in

gathering around him a cluster of men

of marked ability, not only eminent in

their profession as engineers, but all

of them gifted with the grace of liter-

ary expression, telling in the clearest

and simplest language the lessons they

have learned. These embrace many

professors of engineering colleges, edi-

tors of technical magazines and engi-

neers in active employment, among
whom we are pleased to see the names

of Prof. F. L. Kennedy, Harvard Uni-

versity; Mr. W. H. Wakeman, Mr. S.

H. Bunnell, besides many others, and

also our own associate editor, Mr.

George S. Hodgins. The contributors

number twenty in all and each has

handled his subject with a degree of

completeness that leaves nothing to be

desired. The paper, presswork and

binding are of the best and the book

is in every way deserving of great pop-

ular favor.

treatise on the subject. The work of Mr.

Sharp is timely in the sense that it meets

the requirements of that rapidly increasing

class of engineers engaged in the develop-

ment of the motor car engine, and the

successful installation of steam turbines

for land and marine use.

As is well kown, the smooth running

of an engine depends largely on two fac-

tors : ?n equable torque on the crank-

shaft, and good balance of the various

forces of the engine. The analysis of the

latter subject occupies almost the entire

book. Much of the matter is entirely new

and valuable from the fact that it is large-

ly the result of extended experiments.

The section devoted to the balancing of

locomotives will be especially interesting

to all engaged in locomotive construction

and operating. The involved problem of

the cyclic variation of the pull on the

draw-bar and the hammer-blow on the

rails at certain positions of the crank-

shaft is very clearly defined. The work

is altogether an excellent one, and the

publishers have presented the book in

elegant and substantial form.

Balancing of Engines, Steam, Gas and

Petrol. For the use of Students.

Draughtsmen, Designers and Buyers of

Engines. By Archibald Sharp. Pub-

lished by Longmans, Green & Co.,

London and New York. 212 pages,

cloth, $1.75.

The correct balancing of engines has

engaged the attention of many eminent

engineers and excellent papers have been

presented on the subject from time to

time. With the exception of Professor

Dalby's book there is no other extended

"This is practically correct. The boat

was built by the Canadian Shipbuilding

Company and is expected to be ready

for sea to-day or to-morrow. The boat

has been built in the interest of the

Buflfalo, Rochester & Pittsburgh Rail-

way and the Grand Trunk Railway for

the purpose of promoting interchange

of business between Canada and our

country and for effecting reduction in

time.

"The boat is the largest ever operated

on Lake Ontario, being 316 ft. in length,

having 57 ft. 7 in. beam, and draft of

17 ft.

"Wliile especially designed for the

handling of freight both summer and

winter, accommodations in keeping with

the most modern sea-going vessels have

been provided on upper decks for the

convenience of passenger travel, com-

prising 32 staterooms, dining saloons,

lounging rooms, etc.

"The boat will operate between Roch-

ester and Cobourg, a distance of 60

miles, and we expect it will make two

round trips each 24 hours."

Machine Shop Work, by F. W. Turner.

Published by the American School of

Correspondence. Price, $1.50.

This book contains 200 pages of read-

ing matter and has a large number of

clear plain engravings. It abounds in

interesting illustrations and valuable in-

struction in the use of all sorts of tools

and machines used in the up-to-date ma-

chine shop, based on the study of the best

approved types and methods.

Car Ferry on Lake Ontario.

Mr. W. T. Newman, general man-

ager of the Buffalo, Rochester &
Pittsburgh Railway, recently wrote to

R.MLWAY AND LOCOMOTIVE ENGINEERING,

and as a matter of railroad news, en-

closed a copy of a letter written to one

of our contemporaries in New York.

Writing to that paper under date of

November nth, 1907, and referring to

the new car ferry to be used on Lake

Ontario, he said:

"I have your favor of Qth instant en-

closing clipping quoted below, and ask-

ing for official confirmation of same:

"'The Buffalo, Rochester & Pitts-

burgh and the Grand Trunk have estab-

lished a car ferry across Lake Ontario

between Rochester, N. Y., and Cobourg,

Ont. A steamer with capacity for 26

cars has been put in service and it is

expected to be powerful enough to cut

its way through the heaviest ice. Its

ordinary speed is 15 knots an hour.

The B., R. & P. has built a dojk on the

Genesee river, which is reached by its

Charlotte branch. It is expected that

the ferry will secure a good traffic in

coal from the Pittsburgh district to

points in Canada.'

Extending the Signal System.

The Southern Pacific has gradually

developed and improved the operation

of its signal system. The company's

experience is that automatic signals in-

crease the traffic capacity of the road.

On its single track installation, of 4.035

miles, the standard arrangement is for

signals in pairs at a sufficient distance

tn provide proper head-on protection.

This is usually from 2,000 feet to half

a mile. No distant signals are used for

home signals between stations, for the

reason that the system was designed to

meet the requirements of comparatively

light traffic and moderate speed. At

stations and sidings there are distant

signals for protecting trains standing

on the main line.

This system is now being extended

along with the enormous increase in

tlie track under automatic block. Sur-

prise tests of enginemen are made at

frequent intervals with the result that

there is very seldom any disregard of

signals. No permissive movements are

allowed.

When the signal installations already

authorized are completed, the Southern

Pacific will have 557 miles of double

track, in addition to 4,035 miles of sin-

gle track protected by automatic block.

In addition to this there are 108 miles

of track operated under the electric

staff system, making a total of 4.70°

miles.

Our minds are endowed with a vatt

number of gifts and totally different

uses—limbs of mind, as it were which,

if we don't exercise, we cripple.

—

Riiskin.
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Correspondence School

The Electrical Controller.

By W. B. KouwENiiovEN.

The purpose of any controller,

whetlicr it be employed in subway
service or on a trolley or on an ele-

vated electric railroad, is to govern

the application of electric power to

the motors. Tlie controller handle

governs the input of electricity to the

motors in much the same manner as

the throttle valve of the steam loco-

motive governs the flow of steam to

the cylinders.

The engineer in starting the train

does not open the throttle wide at

first, he opens it slowly, only a few

notches at a time, and the train is

brought up to full speed without slip

or jar, and at a gradual and uniform

rate. The enginer has practically al-

lowed steam to enter the cylinders,

step by step. The controller on the

Manhattan elevated trains for ex-

ample must perform the same duty

as the locomotive throttle valve, that

is, it must apply the electrical power
step by step to the motors.

The controller consists of a mov-

able drum which is turned by the

controller handle. This drum is di-

vided into four metallic sections,

which are insulated from each other.

On each of these sections are mounted
copper strips. As the drum is revolved

by the controller handle, what may be

called metallic fingers rub on these

strips. These fingers are the contact

fingers of the controller, When two of

these fingers press on the same copper

strip, the electric current can pass from
one contact finger to the other, because

the copper strip on the drum when
touching each, completes the electrical

circuit between the two. As the con-

troller handle is moved to the various

notches by the motorman it makes dif-

ferent combinations with the resistance

coils and the motors. Thus the motor-

man is enabled to apply electric power
step by step to the motors.

The object of this step by step ap-

plication of electricity is similar to the

gradual opening of the throttle valve

on a locomotive. If the throttle be

suddenly pulled wide open the driving

wheels of the engine would slip, and
the engine would make very slow pro-

gress along the track if indeed it would
move at all. If the electric current was
suddenly applied to the motors of a

(Standing car the motors would revolve

quickly for a moment, and cause the

vvlieels to slip and the main fuse would
be melted, and the motors would be

damaged, and as in the case of the loco-

motive, the car would not start. The
gradual application of electricity to the

motors is therefore essential, and the path

of tlie current is through the resistance

coils to the motor.

In large trains, such as we are now
speaking of, the current from the third

rail is not applied directly through

the controller to the resistance coils

and to the motors as is the custom

on trolley cars. The current used

by the elevated motor car is nnicli

greater than that used by the trolley

car. If the controller itself handled this

large current it would be larger than a

big barrel and tlie copper strips which

are mounted on tlie controller drum,
and the contact fingers would have to

the contactor it attracts and raises

a copper finger which closes the main
line circuit and allows current to pass

'o the motors via the resistance coils.

When there is no current passing

through the contactor magnet, a spring

pulls back the finger and breaks the

circuit. The electro-magnets in the

contactors are thus operated by what is

known as the train line circuit. This
circuit carries a small current which
simply operates the contactors, which
make or break the heavy current to the

motors from the third rail. This is

something like the pneumatic reversing

gear applied to the Erie Mallet loco-

motive and other large engines. Such a

gear does the heavy work for the en-

gineer, and the contactors do the work of

handling the heavy current for the motor-

man.
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be very heavy and strong. This would
make it hard to operate and very

clumsy. As arranged in type M, con-

troller made by the General Electric

Company, the copper strips and the

contact fingers carry only enough cur-

rent to operate a few small electro-

magnets. These electro-magnets make
the contacts or connections through

which the large currents are fed to the

motors, and these electro-magnets are

what are known as contactors. There
are thirteen of these contactors on
each motor car. This type of electro-

magnet was described in an illustrated

article in our January, 1907, issue, and to

this the reader is referred.

A contactor consists of an electro-

magnet to which a small current is

supplied through the action of the con-

troller drum. When the current passes

through this small electro-magnet of

As the controller handle is advanced
notch by notch by the motorman, the

difierent contact fingers rub on their

corresponding copper strips and send
small currents through the train line

circuit to the successive contactors,

which in turn make the diflferent com-
binr.tions of the resistances and the mo-
tors.

These resistances are placed beneath

the car, and are called rheostats.

There is an electrical law which states

that when a current flows through
a resistance part of the power is

consumed in forcing the current

through that resistance. In passing

through a resistance coil, part of the

current is transformed into heat. There
are six of these rheostats mounted
on the botom of each elevated motor
car. When the train is started all the

current is sent through these rheo-
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stats or resistance before it gets to the

motors. Each resistance uses up some
of the electrical power, and therefore

only a small current reaches the

motors, and the motor car starts gradu-

ally. As the speed increases the num-
ber of these rheostats through which

the current flows before it reaches thc

motors is decreased one at a time.

Thus the electrical power is applied

step by step to the motors in a manner

somewhat similar to that in which steam

is applied to the cylinders of a steam

locomotive.

On the left hand side of the top of

the controller box is mounted the re-

versing handle. This reversing handle

corresponds to the reverse lever of the

steam locomotive. The reverse lever of

the locomotive controls the position of

the links and the slide valves, which in

turn control the admission of steam to

the cylinders. The motorman's revers-

ing handle does not make the electrical

connections for changing the direction

of rotation of the motors itself, but by

means of the train line, of which we
have spoken, it controls a "reverser"

which is operated by an electro-mag-

net like the contactors. This reversing

device only furnishes a small amount of

current to the electro-magnet of the re-

verser, which then makes the required

movement and so effects the required

connections, depending upon whether a

forward or backward motion of the car

is desired.

On starting the train the control

switch in the motorman's cab is first

closed, and the reversing handle is

thrown to the forward position. The
control switch energizes the train line

which furnishes the electricity to oper-

ate the contactors and the reverser.

The button on the top of the controller

handle is pressed down and the handle

thrown to the first notch. This button

is a safety device which completes the

train line circuit through the contactors.

If the motorman should release his

pressure on this button and allow it to

rise, it would open the contactor cir-

cuits and they in turn would shut oflf the

power from the motors, and the train

would simply coast ahead, and eventu-

ally stop.

With the controller handle on the

first notch, contactors numbered I, 2, 3

and II are energized. They make the

electrical connections that take the cur-

rent from the shoe on the third rail an3

pass it through four resistances or rheo-

stats before it is fed to the motors.

This current passes through each rheo-

stat in turn and then through each mo-
tor in turn, and the train starts slowly

ahead. The motors are now said to be

in series.

Two pieces of electrical apparatus are

said to be in series when the same cur-

rent passes first through one and then

through the other. In a compound lo-

comotive, steam passes first to the high

pressure cylinder where it is partly ex-

panded, and from there it goes to the

low pressure cylinder where the ex-

pansion is finished. The high and low
pressure cylinder may be said to be in

series because the same steam passes

from one cylinder to the other. The
two motors of the elevated train are

now in series because the same current

passes first through motor No. i and
tlien through motor No. 2. This is

called the first series position of the

controller and corresponds to opening

the throttle of the locomotive a few

notches at the start.

When the train has reached a suffici-

ent speed, the motorman moves the

controller handle to the second notch.

This cuts out one of the rheostats and

the current now only passes through

three of the resistances before it reaches

the motors. This gives more current

to the motors and they increase the

sped of the train. This is the second

step in the application of the power
to the motors and is called the second

series position.

As soon as the speed is high enough

the motorman advances the controller

handle to the third notch. Now the

current only passes through two of the

rheostats before it reaches the motors,

and so there is more power for the

motors and the speed of the train still

further increases. This is known as

the third series position. Next the

controller handle is moved to the

fourth notch. Now there is only one

rheostat remaining in circuit with the

motors and there is another increase

in the amount of power supplied to

the motors. This is called the fourth

series position of the controller handle.

The speed of the train continues to

gradually increase.

The controller handle is now moved
to the fifth notch. This cuts out the

last resistance and the current now
passes directly from the third rail to

motor No. i. After passing through

motor No. I it passes through motor

No. 2 and then to the running rails on

which the wheels rest. This is the half

speed position of the controller handle

and is called the series running posi-

tion. With the handle at this notch

no current passes through the rheo-

stats, so no electrical power is lost in

them; all of the current going directly

to the motors. It is easily seen that

it does not pay to run the train on

any of the first four series positions

of the controller handle, because of the

electrical power wasted in the rheo-

stats with handle in those positions. If

you had to start a water wheel with a

stream of water from a fire engine nozzle,

you would have to waste some water by

striking the buckets of the wheel on their

edges until the wheels got going, then

you could hit each bucket squarely with

the full stream.

The controller handle is now ad-

vanced from the fifth to the sixth

notch. This is called the first multiple

position, and the current now goes
through two rheostats before reaching

the motors. If, when the compound
locomotive reached half speed it was
arranged that steam be fed to both

the high and low pressure cylinders

directly from the boiler at boiler pres-

sure, the engine would be simple, and

electricians would say that the cylin-

ders were in multiple, each taking all the

steam it could get.

At this sixth position of the controller,

the electric power first passes through
the rlieostats and divides into two
halfs, one half going to motor No. i

and the other half to motor No. 2.

From both motors the power goes di-

rectly to the running rails and ground.

The same current does not pass

through each motor in turn as it did

in series, but each motor now has its

own separate electric current. The
total current that goes through the

rheostats at this position of the con-

troller is about twice as great as at

any of the first five series position.

This increased power supply to each

of the motors increases the speed of

the train and is the sixth step in the

application of the electrical power.

Passing on to the next three notches

numbers seven, eight and nine, a re-

sistance coil is cut out step by step

and more power is thus fed to 6ach

motoi at each successive position of

the controller handle, until the ninth

position is reached, when there is

only one resistance coil remaining in

tlie circuit. This cutting out of re-

sistances step by step increases the

power supplied to each motor step

by step and so gradually increases

the speed of the train.

When the motorman throws his con-

troller handle to the tenth and last

notch, the contactors cut out that last

remaining resistance, and the electrical

power is supplied directly from the

shoe on the third rail to each motor.

This is called the full multiple position

or multiple running position of the

controller. As the motors now receive

their power directly from the third

rail, no current is wasted as heat in

the rheostats, and it is therefore

economical to run the train on tliis po-

sition of the controller handle.

Thus we see that there are only

two running positions on the type M con-

troller of the General Electric Company.

These are the series and the multiple.

It does not pay to operate the train
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;it ;my ol the other positions of the

controller haiullc, because some power
is wasted in the rheostats. Electrical

power is applied to the motors in ten

steps. Breaking the application of

the power up, by steps in this man-
ner produces an even start, and a

fairly niiiforni acceleration of speed

up to the full speed of the train. When
the current enters with the controller

handle on the first series position, it

traverses about a mile of wire between

the third rail and the motors. When the

handle is in the last point in multiple, this

distance is practically reduced to a few

feet.

The train line through which the

various contactors are energized is, as .

we have said, governed by the con-

troller handle. This train line is ex-

tended throughout the length of the

car and ends in what is called a

jumper. Trailer cars are also equipped

with a train line terminating in a

jumper at each end of the car. When
it is desired to operate several cars

at a time, the jumpers are connected

to each other by train line couplers,

something as air hose are coupled to-

gether. This makes the train line

continuous throughout the entire

length of the train, and the contactors

on the several motor cars which make
up the train are operated simultane-

ously with the contactors on the mo-
tor car at the head of the train where

the motorman is placed. By means

of this train line, electricity is ap-

plied simultaneously to all the motors

in the whole train and the train thus

acts as a unit. The entire train may
be operated from any controller box

throughout its length* and if the con-

troller in front car became inopera-

tive, it would still be possible to oper-

ate the train from the second, third,

or any of the following car control-

lers. In that case a lookout man would

have to remain at the front to give

signals to the motorman further back.

Elements of Physical Science.

VIII. WHEELWORK.

Whatever form machines may have

they are merely combinations of the

six simple mechanical powers already

described. The main objects in com-

bining them are to gain power or di-

rection to the motion so that the ma-

chinery will do the work required.

It may be readily noted that the

wheel enters more largely into the con-

struction of machinery than any other

of the mechanical powers, and a com-

bination of a number of wheels is

called a train. When tliere are only

two wheels, the one that imparts the

m.otion is known as the driver, while

the one that receives the motion is

called the follower. The methods of

transinittiiig inulion from one wlicel

to another are of three kinds, either by

the friction of their outer rims, or by a

band, or by tcelh. Wheels may be

moved by friction on their smooth

rims, but are generally roughened so

that friction prevents the moving wheel

from slipping over the one at rest, and

motion is imparted to the one at rest.

Wheels connected in this way work
with little noise, but are almost useless

where there is much resistance to be

overcome, and hence they are not

much used.

A band passing around the circum-

I'crcnces of two wheels is an excellent

method, where convenient of transmit-

ting motion. These wrapping connect-

ers or endless bands or belts must be

stretched so tight that the friction on

the w-hccls must be greater than the

amount of resistance to be overcome.
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The flexible band has several advan-

tages, among them being the pliability

to move the two wheels in the same di-

rection, or in opposite directions, as

may be desired, the latter movement
being accomplished by crossing the

band between the two wheels. The
motion imparted by a connector band
h.as the advantage also of being al-

most free from inequalities, the stretch-

ing of the band readily adapting itself

to any sudden variations in motion.

When wheels are moved by teeth on
the circumference of each, the smaller

toothed wheel is called a pinion, and

the teeth are called leaves, and two or

more wheels so connected are called

a gearing, and are said to be in gear

when they are arrayed so that the

teeth work smoothly in each other.

It may be noted that, as in all mechan-
ical combinations, what is gained in

speed by the use of wheels imparting

motion is lost in power, and so power
is increased by the reduction of speed.

The element of friction consumes some
of the power, ten per cent, generally

being allowed a? the loss incurred in

hirge machines. The Shay geared lo-

comotive is an excellent illustration of

the gain in power by the use of teethed

w heels, for while the speed is reduced

the tractive eflfort is correspondinglj-

increased.

Of toothed wheels there are three

kinds in general use—spur wheels,

(I own wheels and bevel wheels. The
teeth in spur wheels have their teeth

perpendicular to their axes, and are
cither made in one piece with the rim
or are fitted into the rim, and in the

latter case are called cogs. Crown
wheels, on the other hand, have their

teeth parallel to their axes, and while

running vertically communicate a hori-

zontal motion to a wheel with which it is

in gearing.

Bevel wheels arc wheels whose teeth

form any other angle with their axes

than a right angle. Circular motion
i.iay readily be connected into rectilin-

ear motion by the use of the rack and
pinion, the revolving pinion moving the

rack as the teeth engage each other.

Cranks arc much used in machinery
for converting rectilinear motion into

circular or circular into rectilinear.

The general form of the crank is by
bending the axle. It will be readily

noted that the point at which the re-

ciprocating rod stands at right angles

to the axle is a dead point where the

crank loses its power for an instant,

and it must be carried past this point

by acquired momentum or other force.

Fly wheels are used for regulating

the motion or momentum of machin-

ery. It appears in various forms, but

generally consists of a heavy iron hoop
with bars meeting in the centre. It is

set in motion by the machinery and its

momentum prevents the motion of the

machinery from varying to any great

extent.

Questions Answered
TROtlBLE WITH E. T. EQUIPMENT.

(100) S. A. D., Deer River, Minn.,

writes: I am running an engine

equipped with the E. T. brake. When
I make an application with the auto-

matic brake valve a reduction of 20

lbs. in train pipe will only give a cylin-

der pressure of 20 lbs. on the engine

and tank, and when the valve is put

on lap, the brake will graduate oflf very

soon, and in emergency full brake

pressure will be obtained. Xow, with

the independent brake full pressure

can be obtained, and it will hold fully

with valve on lap. The distributing

valve has been cleaned, but it did no
good. There is a sound in the safety

valve that sounds like the tolling of a

bell, and I have tested all over for

leaks in the distributing valve, but can-

not find any. This seems to have us

all guessing. What is the trouble?—A. It

is likely that water has accumulated in

the pressure chamber, consequently

cutting down the volume of same to

equalize with the application chamber,

therefore, the low brake cylinder

pressure with a sei-\'ice application. In
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emergency the application chamber is

supplied with air from the equalizing

reservoir in addition to that from the

pressure chamber, which would tend

to build up a higher pressure in the

application chamber. With the use of

the independent brake valve air is sup-

plied to the application chamber from

the main reservoir to the adjustment

of the reducing valve, and would give

a brake cylinder pressure accordingly.

The brake releasing with the auto-

matic valve on lap is doubtless caused

by a leak in the application chamber
pipe, between the automatic and inde-

pendent brake valves. By tightening

the leak, adjusting the safety valve to

proper pressure and draining any water

from the pressure chamber, you will

doubtless overcome the trouble you

have had.

HORSE POWER FORMULA.

(loi) J. L. L., Chambersburg, Pa.,

writes : Will you favor me with the horse

power of a plain stationary engine of the

following dimensions, also the formula

for working out the horse power of an

engine: Cylinders 14 x 20 ins., boiler pres-

sure no lbs., revolutions per minute 140?

—A. The formula for the indicated horse

power of an engine is

H. P.=
PLAN
33,000

where P is the mean effective pressure

i-i the cylinders, say 85 per cent, of the

boiler pressure in pounds, L is the length

of twice the stroke in feet, that is the

bjck and forward movement of the piston

for one revolution of the wheel, A is the

area of the piston in inches and N is the

number of revolutions per minute. For

your engine it works out to about 203 h.p.

WHAT IS THE LONG TON?

(102) W. H. P., Ibrox, Glasgow,

writes: In reading through the numer-

ous issues of your valuable paper I

have noticed the term "long ton" on sev-

eral occasions and not being clear as to

how it is derived, I should feel obliged if

you would kindly explain its meaning

through your columns.—A. The term

"long ton" is frequently used in this

country to denote the British ton, which

contains 2,240 lbs. The "long ton" is,

l.owever, used in the United States and

is the shipping ton. The "long hundred-

weight" in the United States is 112 lbs.,

and is thus equal to the British avoirdu-

pois hundredweight. The short ton of

2,000 lbs. is used for ordinary commercial

purposes in the United States and Canada.

The origin of the British weights, from

which those in America are derived, is

obscure. Writing in 1877, Piazzi Smyth,

Astronomer Royal for Scotland, informs

us that the 3Sth section of the Magna
Charta, A. D. 1215, read: "There shall

be but one standard of weights, uueasures

and manufactures: that for corn shall be

tlie London quarter," and he adds, "the

epoch of Magna Charta, instead of being

primeval, is very middle-aged indeed, in

the real history of British weights and

measures." John Taylor, of London, in

a work published in 1859 on the Great

Pyramid of Egypt, points out the curious

fact that "the quarter corn measures of

the British farmer are fourth parts or

quarters of the contents of the coffer in

the king's chamber of the Great Pyramid
;

and the true value, in size, of its particu-

lar corn measure, has not sensibly de-

teriorated during all the varied revolu-

tions of mankind in the last 4,040 years."

MALLET COMPOUND.

(103) L. H. E., Dryden, N. Y., writes:

Please give me a good definition of a

Mallet compound such as is described on

pages 421-422 of your September issue

—

A. The name of the type of engine to

which you refer is derived from a

French engineer, Anatole Mallet, who
first succeeded in having two small en-

gines of this type tried on the Bayonne
and Barritz Railway. These engines

were popular in Europe on lines with

sharp curves. The articulated or

jointed feature is that with which Mal-

let's name is associated. This feature

permits of the use of a maximum ef-

fective wheel base with a very much
reduced rigid wheel base. The driving

wheels are arranged in two sets or

trucks. The front one is constructed

so that while its cylinders take steam

from the boiler and while it carries

weight it is able to swing under the

boiler so as to accommodate itself to

curves.

SETTING WALSCHAERTS VALVE GEAR.

(104) F. S., Columbus, Ohio, writes:

Being a subscriber of your monthly, I

take liberty in asking you a question

on the Walschaerts valve gear. What
I want to know is how do they set

these valves? Where do they make
their changes in squaring up the

valves? Where do they make their

changes in giving it lead? A.—The
valves do not require to be set as is

the case with the Stephenson valve

gear, where the valve is so far removed
from the crosshead that changes in

the position of the valve are constantly

occurring. The proportions of the vari-

ous parts of the Walschaerts gear

must be exactly determined in advance,

as they cannot be determined experi-

mentally. No change should be made
unless the effect is distinctly known
beforehand. Generally speaking, there

is no need of change. A large num-
ber of locomotives on the L. S. & M. S.

Ry. have run over a year without any
change of any kind of the valve gear-

ing, other than a refitting of the brasses

on the rcturni tank. The massive bear-

ings and hardened^ bushings of the

other parts render the accumulation
of lost motion a very slow" process,

while the lead lever connected imme-
diately near the valve, pirecludes the

possibility of any organic change. In

the event of any bending or breaking

of the parts by collisions or otherwise,

it would be necessary to- refer to the

drawings of the original design. The
gearing should never be experimented
with. If defects do exist they cannot

be remedied except by changes in the

length of the parts and this is the work
of the constructor. It may be added
that the lead is- constant for any travel

of the valve.

TEACHING OF STEAM ENGINE INDIC.\T0R.

(105) Allen, Pittsburg, Pa., writes: In

books on steam engineering the use of the

steam engine indicator is highly commend-
ed, as a means of promoting heat economy.

Locomotives are not economical users of

steam, but indicators are very rarely used

upon them to identify the causes of waste

Why is this thus? A.—Because an in-

dicator diagram rarely indicates why
a locomotive fails to save coal while

using the steam economically. There

are several reasons for this, prin-

cipally through the action of the exhaust.

What might be termed an ideal indicator

card would show prompt admission, clean

cut off, emphatic release, small back

pressure and the line of compression fol-

lowing a little spout of steam chest

pressure. We have taken and studied

many such cards and with the best of

them the fuel consumption was high, al-

though the theoretical steam consumption

shown on the card was low. We believe

that the cause of this anomaly is the action

of the exhaust steam. With an engine that

makes a good card the steam shoots out

like a rocket ; with the mutton leg form

of card the steam drags out slowly and

has a minimum effect upon the fire.

Another thing that the indicator card

fails to identify is inefficiency of the

boiler. When a card possessing features

like one taken from a Corliss engine is

taken from a locomotive found to be act-

ually burning four 01 five lbs. of coal per

horse-power developed and the source of

waste cannot be ascertained, railroad en-

gineers lost faith in the indicator and in

engine tests.

A powerful steam fire engine for ser-

vice on the South Indian Railway has

recently been shipped from London. It

is a Merryweather machine, of the

double "Vertical Greenwich" pattern,

capable of delivering 450 gallons of wa-

ter per minute. Pole and sway bars for

horse draught are fitted and the engine

is equipped with all working accessories,

including also 400 feet of extra double

substance canvas hose.
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Air Brahe Department

N. Y. Automatic and Straight Air Valve.

The accompanying ilhislralion of the

general arrangement of the New York

Air Brake Company's Combined Auto-

matic and Straight Air Brake for loco-

motives will give an idea of the manner

in which the different parts are con-

nected. With this equipment it is pos-

sible to apply and release the engine

brake independent of the train brakes,

and to release the train brak r. and liold

the engine brakes applied by the manip-

ulation of one brake valve handle. The

pressure controller valve which con-

trols the train pipe pressure is located

supplementary reservoir. Port T, by

means of port J, is open to exhaust

passage C to discharge pressure from

the accelerator valve reservoir. Port E
is also open, and pressure is free to

pass to the driver brake cylinders and

apply the driver brakes, until shut off

by the reducing valve.

In automatic running and straight air

release position air flows from chamber

R into chamber A through ports M as

in release position. Port E is blanked.

Ports O, T and W remain the same as

in release position. Ports R and V
register with each other, thus connect-

train pipe pressure until cut off by the

graduating valve, when the service re-

duction has been made.

In the remainder of the graduating

positions, relation of ports remains the

same with tlie exception of the restrict-

ed passage N in the slide valve, which

in the fourth and fifth graduating posi-

tions is over the straight air port V,

and should there be excessive piston

travel or cylinder leakage the straight

air equipment will hold the pressure in

these cylinders to the adjustment of the

reducing valve.

In emergency position ports J and K

B2HP., NEW YORK, l.ofoMOTlXK I'.R.VKE EQUIPMENT. FOR USE IN FREIGHT SERVICE.

between the main reservoir and engi-

neer's brake valve, thereby confining

the excess pressure to the main reser-

voir, making it impossible to overcharge

the train pipe. The accelerator valve

operates in connection with the engi-

neer's brake valve and accelerates the

reduction of train pipe pressure in ser-

vice application, resulting in a more
uniform application of the train brakes.

From our illustrations of the slidt

valve and its seat an idea can be had

of the relation of ports in the different

positions of the engineer's brake valve

handle.

RELEASE POSITION.

In full automatic release and straight

air application position, shown above, air

flows directly from chamber B (main res-

ervoir) into cliamber A (train pipe) past

the end of the slide valve and through

ports M. Port O is open to port J and

exhaust C to return the equalizing pis-

ton, and port W is open to charge to

ing the straight air brake with the ex-

haust passage C, as shown, to exhaust

the pressure from the driver brake

cylinders.

In lap position all ports are blanked

excepting port O. As in release and

running position, this port is open to

the exhaust passage C, and in this par-,

ticular position cavity P is made use

of to connect the port with passage C.

In the first graduating position ports

M are blanked and communication from

the main reservoir to train pipe is cut

off. The straight air ports E and V
are also blanked as well as ports O and

\V, which are cut off just before the

handle reaches the first graduating

notch. Ports F and G are open to the

exhaust passage C to exhaust train pipe

pressure, and port S is open through

passage X to port T to receive pressure

from the train pipe and pass it to the

accelerator valve reservoir. The ports

F and S will remain open to receive

are open to receive tram pipe pressure

from chamber A and discharge it

through passage C to the atmosphere.

Port V is open to maintain the pressure

in the driver brake cylinders against

leakage.

Ports E, F, G, O, R, S, T and W are

lapped.

Mysterious Brake Performance.

So much is said and written concerning

mysterious and impossible air brake fail-

ures and happenings that one scarcely

knows what to believe, whether the air

brake is a magical device or not; when

with a little diligent search and thought

all this apparent mysterj' can be cleared.

One of the seemingly most mysterious

performances is that of a train parting

and the brakes failing to apply on the

forward portion of the parted train and

upon questioning any of the train crew

they will always tell you that the angle
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cock was wide open on tlie rear of the

last car. but they never seem to know
whether or not any air was coming from

the train line hose.

Since we all know that it is a reduc-

tion in train pipe presure that applies the

brakes, what matters if the angle cock

Testing Laboratory.

One of the most complete railroad

testing laboratories in the country has
been completed at the new Omaha
shops of the Union Pacific Railroad

Company. The laboratories occupy
part of the new shop office building, the

room for cliemicals and supplies. The
tables are covered with vitrified tile and
the walls of the hoods are lined with
white glazed tile. For this laboratory a
complete equipment has been provided.

Besides the routine testing, inspec-

tion, and analysis of various materials

N

RELEASE POSITION
FIG. I.

is wide if there is none or only a little

air leaking from the train pipe.

It is certain if a leak is created in the

train pipe as large as would be that of an

open angle cock no gVi-m. pump would

release the brakes with the brake valve

handle in full release or running position

until the leak is stopped. Itwould. there-

RUNNING POSITION
I'IG. 2.

offices of the chemist and engineer of

tests and the test room on the ground
fioor being connected with the chemical

laboratory on the second floor by an

electric elevator.

In the test room the machinery, all

of which is electrically driven, includes

:\ J50,ooo lb. automatic machine for ten-

io ascertain if they conform to the com-
pany's specifications, its laboratory

workers are constantly engaged in

original investigations, both chemical and
physical, into the properties of the

various materials that come into rail-

way engineering. One unique investi-

gation carried out by this department

W E J P O R V N

LAP POSITION
FIG. .1.

fore, seem reasonable that as the train

parted the sudden freedom given the

train pipe hose might cause same to fly

and catch in some part of the draft gear,

etc., kinking the hose in such a manner as

to stop any flow of air through the hose

or that the lining of the hose might fold

over in such a manner as to plug the hose

FIRST GRADUATING POSITION
FIG. 4.

sile tests. The records of this machine

Tire made autographically. A similar

50,000 lb. machine, milling machine,

shaper, lathe, drill press, hack saw and

bench grinder, are also part of the

equipment of this room, which includes

a complete set of apparatus for testing

cement and soapstone storage tanks.

was a study of weed growth, the re-

sults of which partly determined the

design of the company's gasoline weed
burner, which we have illustrated and de-

scribed in another column of this issue.

The inspection and test department of

the Union Pacific has direct charge of

details of various tests and inspections,

FACE OF SLIDE VALVE

LASTGRADUATING POSITION "

JIG. 5-

and stop the leakage. With either of the

foregoing conditions, at the time the train

parted, or very soon after, it is no more

than a natural consequence that the brakes

did not apply on the forward portion of

the parted train. Failure to find the rea-

son for these so-called mysteries does not

necessarily mean there is no reason.

X Ac

EMERGENCY POSITION
FIG. 6.

Every modern device for use in the

work for which it is intended is in-

cluded in the equipment of the chemical

laboratory. In addition to the main

room there are several special depart-

ments for photographic work, bacteri-

ological investigations, electric experi-

inents, a balance room, and a stock

not only on the Union Pacific, but also

the associated Harriman lines. The in-

spection bureau has charge of the ac-

ceptance or condemnation of all ma-
terials purchased for the associated

roads, including locomotives, rolling

stock, and all maintenance of way ma-

terials, as well as for bridge structure.
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Patent Office Department

KEEI) WATEU HEATER.

Means for pre-heating the feed-water

of locomotives has been devised and pat-

ented hy Mr. F. M. Monahan, Middlcport,

Ohio. No. 869, 212. In the feed-water

supply pipe there is a tubular housing

111..\1LK ruK ILLD WATER.

open at opposite ends where it connects

to the pipe, forming an inserted part of

the same, the housing being provided with

a lateral port open towards the side of

the boiler and an upwardly extended part

where it is also open. There is a screw

cap fitted to this open part, "with a check

valve, and a short horizontal pipe con-

necting the housing with the side of the

boiler. ,

GRINDER FOR VALVES.

Mr. p. F. Pilander, Philadelphia, Pa.,

has patented a grinder for valves, No.

869,647. The device consists of a chuck

HANDY VALVE GRINDER.

spindle journaled in a frame, so as to

slide vertically in its bearings and means

for forcing the spindle downward. There

i.s a lever adapted to lift the spindle and

means for revolving the spindle first in

one direction and then the other at pre-

determined times relative to the raising

and lowering of the spindle. A crank

shaft is adapted to oscillate the lever.

El-ECTRIC CONTROLLER.

Mr. J. T. Thompson, Chicago, 111., has

patented a controlling apparatus for rail-

way trains. No. 869.598. Means are pro-

vided for arresting a moving railway

train by a valve in the train pipe of the

air brake jiyslem which is operated inde-

pendently of the engineer's valve. There

is an electric motor, the normally open

circuit of which is designed to be closed

through the medium of a circuit controll-

ing device adjacent to the railway tracK

and which is a part of the track service

a
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LOCOMOTIVE ELECTRIC CONTROLLER.

equipment and adapted to be brought into

contact with the member carried by the

locomotive 'as the locomotive passes.

SUPERHEATER.

Mr. Max Toltz has secured a patent

on an improved superheater No. 869,669.

The device consists of two rows of en-

larged flues in a locomotive boiler, in

combination with horizontally disposed

and divided saturate and superheated

steam headers having their upper and

lower parts relatively between the flues

cf the upper and lower rows of flues, re-

spectively, suitable dry pipe and steam

TOLTZ SUPERHEATER.

feed connections to the saturate and

superheated steam leaders. Superheater

elements are arranged in the flues and

Iiave their ends connected to adjacent por-

tions of respective leaders.

JOURN.^L BOX LUBRICATOR.

An improved journal box lubricating

device has been patented by Messrs. Har-
rison and Williams, Toledo, Ohio. No.

Sr<j, 1,31. The device embraces a combina-
tion with a cellar having end walls with
curved top edges and movable side

guards, a pan located within the cellar,

and bowed springs for forcing the pan
upwardly, the top edges of the pan be-

LUBRICATOk iUK JUUR.NAL BOX.

ing also curved. There are two waste

retainers, one being located at each end
of the pan, the retainers being provided

with prongs for holding the waste in

place.

AUTOMATIC CONTROLLER.

Mr. A. E. Osborn, New York, N. Y..

has patented an automatic controller for

use on railways. No. 860,882. The mech-
anism consists of a cylinder located in

the locomotive boiler and having each end

open to the boiler pressure, the throttle

rod extending through the cylinder, a pis-

ton attached to the throttle rod and lo-

cated within the cylinder, and means for

venting the pressure from one end of

LOCOMOTIVE AUTOMATIC CONTROLLER.

the cylinder. There are means for oper-

ating the throttle rod located outside of

the boiler and projecting beyond the loco-

motive for the purpose of venting the

boiler pressure.

In an obituary notice of David Redfield

Proctor, who died in poverty, the state-

ment is circulated that he made a fortune

from the sale of ro>-alties on an invention

which he patented to arrest and extinguish

sparks passing through the flues of loco-

motives. We wonder who paid the roy-

alties. The only device we know of was
patented by a banker.
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Traveling Engineers' Convention.

(^Continued from page 510 ante.)

Reduction in Coal Consumed and In-

creased Efficiency of Men and
Locomotives.

by w. g. wallace.

The use of an indicator as an aid to

the traveling engineer to determine

the efficiency of a locomotive in service.

This subject was taken up by a commit-

tee of which Mr. G. W. Wildin was

chairman. It was before this organiza-

tion, and reference to the proceedings,

several pages of which are devoted to

the subject, prove the thoroughness in

which data was compiled and submitted

in the report. On account of lack of in-

struments, the difficulty encountered in

piping, and application of reducing mo-
tions to the different types of locomotives,

and the numerous duties the traveling

engineer is required to perform, the in-

dicator has never come into general use

in the manner outlined.

The most common methods employed
;ind used as a leverage to increase the

efficiency of men and locomotives is to

arm the traveling engineer with a copy
of the performance sheet for a previous

month and a letter from the S. M. P.

or M. M., calling attention to the poor
fhowing or the unsatisfactory perform-

ance of the men and locomotives that

have made a record below the average

in miles run per ton or in pounds of

coal used per hundred ton mile. As
the performance sheet is made up after

the completion of the month's service,

the miles run received from the time

keeper, and the ton or train miles from
the car accountant, and then worked
up by the office force, it is usually the

15th or 20th of the following month
before the performance sheet is com-
pleted and the record in shape so that

the men and locomotives making most
expensive records can be located, after

\\ hich time it will take the traveling en-

gineer at least twenty or thirty days

to investigate, make his recommenda-
tions, assist in making improvements, and

report action taken on matters pertain-

ing to the service sixty days ago. Dur-
ing this time he has heard all the com-
plaints from the men in regard to

cause, valves out of square, valves

blowing, packing and cylinders in bad
shape, flues stopped up, leaky steam

f'ipes, flues and fire boxes, and the full

list of excuses for a poor performance,

many of which are justified. Then he

receives a similar letter for the follow-

ing month, and the same performance
is repeated.

To say the least, such methods are

discouraging to the traveling engineer.

The enginemen begin to regard him as

a fault-finder, shop-men as a kicker

about getting work done on the loco-

motives, and his superiors do not see

that he is of much benefit to the ser-

vice, but still retain him on the pay
roll. The mechanical officers, on ac-

count of other important duties, often

fail to give the support necessary in all

cases and the company keeps on paying

the bills for fuel, which, outside of

labor, are the largest single items of

expense in operation.

Therefore, it would appear that there

is no more important duty after safety,

time and service are cared for, than

that of saving fuel. A poor showing

is usually chargeable to the mechanical

department and poor power conditions.

The operating department is entitled

to credit in proportion to reductions in

overtime and delayed time, better train

movement, train tonnage, handling of

traffic, efficiency of train crews, etc.,

when the showing is favorable, and

should also be considered when the

performance is unfavorable.

The members of this association are

steam locomotive men, and few, if any,

have a desire to ride to the home of

the friendless in an electric wagon.

In nearly every electric i)o\ver plant

.\I.PINE R.MLWAY TRAIN CLIMBING
THE SLOPES.

steam is used for generating current. Do
they wait sixty days to learn the ef-

ficiency of the plant? Most assuredly

not. You will find in many that engines

are indicated frequently, coal and ashes

are weighed, and the evaporation of

water per pound of coal is recorded tb

determine the efficiency of boilers and

engines, and any leakage of juice, as it

is termed, is properly looked after and

immediately remedied, and the cost of

furnishing power is given out, showing

the economy, which so far is in favor of

the electric and against the steam loco-

motive. Without detraction from the

very creditable achievements of our elec-

tric neighbors, if the same attention were

given the consumption of coal and main-

tenance of steam locomotives and the

losses looked after and remedied as

promptly, would not reduction in coal

bills and cost per hundred ton mile as well

as improved power conditions necessarily

follow?

It will require the united efforts of

all departments to accomplish this result,

and instead of beginning with the engine-

men and traveling engineer and work-

ing up, the method should be reversed,

beginning with the general manager, who
will entertain the proposition if it can be

shown that it is profitable to the com-

pany, and working down the line with a

system that would enable an inferior per-

formance of either locomotive, engineman,

train dispatcher or train man to be lo-

cated very quickly, and authority from

him to make expenditures for repairs and

maintenance of the power in condition to

obtain the desired reduction..

Your management will take but very

little interest in an indicator card that

will show a fine steam distribution unless

it is followed by a reduced cost per mile

or ton mile for fuel, and the indicator

card from the perfectly adjusted valve

gear would not indicate the efficiency of

the boiler, adjustment of draft appliance,

economical train movement, tonnage rat-

ing or the skill of the engine and train-

men in getting the train over the road.

Transportation officers are as much in-

terested in the cost of conducting trans-

portation on their respective divisions as

mechanical men are in the locomotive per-

formance. While the superintendents are

asking for appropriations for improve-

ments, such as reduction in grades, ex-

tension of double track, increased sidings

and yard facilities, the motive power of-

ficers confine their energies to the main-

tenance of power, reduced shop ex-

penses, cost of repairs, and often retain-

ing a locomotive in service that a mile-

age made would warrant the expenditure

for repairs on a mileage basis. Although

in obtaining the necessary mileage the

limit of economical operation is lost sight

of and the result is engine failures, re-

ductions of tonnage with increased cost

of operation, each department suffers and

the company stands the loss, while the

distance increases between the officers of

each department, at least, it seems greater.

What can we do to close up the space or

make it shorter? To bring out the best

in the man and develop him is to become

interested in him; give him responsibility

that he will become interested in his

duties to the extent that his best energies

will be expended for his own individual

benefit and that of his employer. When
this point is reached, the man, regardless

of his position, is entitled to his propor-

tionate share of credit and it should be

forthcoming.

Who is more competent to give infor-

mation regarding men in train and engine

service or condition of power than a good,

bright train dispatcher? He can, by good

train movement, make the performance a

profitable one for the company and

creditable to himself, or, on the other

hand, cause fuel to be burned unneces-

sarily ; the trainmaster in ordering trains

from terminals at the most advantageous

time made up in proper order to avoid

unnecessary switching; the conductor

who can get over the road that we all

like to pull either in passenger or freight
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service ; tlic brakcmaii wlio looks after the

leaks in train line and is alive ; the sta-

tion agent viihcrc freight is loaded as it

should be and the switch list made out

properly.

These men are the links in the chain

that have not been considered in the per-

formance sheet and an important part of

the organization left out entirely in the

question of pounds of coal used per one

hundred (100) ton or car miles when it

is used only as a comparison of engine-

men and sidetracked at a blind siding.

Why should not the Traveling Engi-

neers' Association take this matter up and

present it to our superiors in such a

way that it will become attractive to

them to such an extent that they will have

it put into effect, making up a train and

checking the speed, tonnage, work of the

trainmasters, conductors, trainmen, sta-

tion agents, overtime, delays and so

forth, as well as the enginemen and loco-

motives, on a basis of coal used per ton

mile?

A few trips figured by the traveling

engineer, showing why the same engine

and engine crew used 12 lbs. of coal per

loo-hundred ton mile one trip and 22 lbs.

of coal the next, with his explanation

proved by the time shown on the train

sheet ought to convince the most skeptical

that there is money or coal in it and tliat

indicating men and locomotives by the

coal account would develop a higher ef-

ficiency of both.

Advantages of the Automatic Stoker

AS Compared With Hand Firing.

BY G. C. GRANTIER.

In this paper on advantages of the au-

tomatic stoker as compared with hand

firing I shall endeavor to give not only

the advantages but the defects as well.

I have before me a large number of

letters from members of the association

and others interested in the subject, for

which I wish to thank all concerned.

We have had a Victor, Kincade, Lucky,

.Straus, Crosby, and Monarch stokers,

mentioned as being able to fire an engine

successfully. The Monarch stoker is

operated either by steam or air and by

a f^-in. pipe connection. The coal is placed

by the fireman with a scoop in the hop-

per and is forced by a series of pistons

with varying strokes.

The information that I have been able

to get on these stokers, outside of tlie

one with which I am particularly familiar,

is not given in detail, so I cannot describe

each one, but I hope you will feel at liberty

to do so here. The one on which I in-

tend giving the most information is the

one that we have been operating on our
system.

All of the stokers are very similar in

operation, either by a series of pistons or

plungers which produce longer or shorter

exhausts or strokes or steam jets, and
tend to throw the coal closer to the flue-

sheets or the back end of the fire-box and

spread the coal very uniformly over the

grate surface. Some of them use de-

flection plates to spread the coal.

The stoker we have on our division and
in operation was installed last June and

is known as the ilayden stoker. The
method of operation is as follows: First

the coal is taken from the tank by an ele-

vator through a grating with 3-in. open-

ings operated by a quadruplex engine,

then passes into a conveyor and is ele-

vated to the conveyor located over the

fireman's head and is dropped into a hop-

per over the fire-box door by a worm
screw and falls by gravity through a slide

gate opening in the top of the fire-box

door on a table located just inside the

fire-box door, 24 ins. long and 7 ins. wide,

and is blown by a blast of steam vary-

ing in length as desired by five separate

SAL!,\i; ele(,:tkic k.mlwav i.\
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nozzles or jets in the fire-box door, which

have a tendency to cool the table and pre-

vent its burning out. The center jet blows

the coal toward the flue-sheet. The next

two jets on either side are located to

place the coal in the front corners of the

fire-box. The two outside jets are located

so that the coal will be distributed along

the sides and the back corners of the fire-

box. They are governed by separate

valves to regulate the blast of steam

through each valve by common steam

valves and can be adjusted at will at any
time. On operating this machine we found

it desirajjle to run the front jet closed all

the time, as it is not needed on the en-

gine on which we operated it, the next

jets a turn open and the back ones full

open.

The steam that furnishes the blast to

place the coal is controlled by a quad-

ruplex engine located on the back end of

the boiler butt, which has a crank move-
ment actuated by a screw-wheel, operating

a control valve, which admits steam
through a i-in. pipe passing to the noz-

zles which are regulated by means of a

globe valve. The control valve, as a gen-

eral proposition, is only run one turn open
and varies with the weight and amount of

coal to be handled. The length of blast is

governed largely by the raising or lower-

ing of the latch on the trip valve and the

rapidity at which the engine is run. The
faster the engine is run the less coal is

thrown at one blast. If desired the valve

can be tripped by hand and all of the coal

in the hopper can be blown into the fire-

box. In fact, the fire can be covered black

inside of half a minute.

The steam connection to the engine

operating the stoker conveyor is by l-in.

pipes. The steam connection operating the

stoker engine is by ^-in. pipe, which is

only open probably a quarter of a turn.

The efficiency of the stoker in distri-

bution of coal as compared with hand fir-

ing can be better illustrated by referring

you to the coal test recently made on our
division. In this test the stoker had to

compete with some of the best firemen we
had on the division. Ordinarily coal used

in service is 50 per cent. Blossburg, which
contains from 15 to 35 per cent, ash, and
.so per cent. Dagus coal ; but to be sure

of getting a uniform grade of coal it was
decided that nothing but the best Dagus
coal should be used, as we have made a

test both with and without a stoker. The
engine was drafted for the mixed coal and
stronger than it would have been if Dagus
coal was to be used. If the mixed coal

had been used, I am inclined to think that

the steam pressure would have been more
favorable to the stoker than it is in the

present performance, but taking it all in

all the performance was very satisfactory

for an engine that had been out of the

shop for ten months since having re-

ceived general repairs and was in good
condition for an engine that had been

out for this length of time, although the

motion work was slightly worn.

I have known this stoker, on variotis

occasions, to fire an engine thirty and
fort>' miles, and even further, without

having to touch a rake or open a door,

and on opening the door the fire was found

to be absolutely level.

With the Monarch stoker it is claimed

that the labor is reduced about one-third,

with the Hayden it depends largely upon
the condition of the coal. If the coal is

sufficiently fine so that it will not be neces-

sary to crack it up «o that it will pass

through the grate the work is about as

easy again, and if necessarj- to crack it up
the work is about as hard again. With the

Monarch stoker, it is claimed, it is no
labor at all to open the fire-box door, as

the stoker can be easily removed by the

fireman, provided it is necessarj- to open
the door, and when the stoker is properly
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adjusted it is not necessary to open tlie

door as long as the steam pressure is

maintained, which will be indicated by the

quality of smoke and pressure of steam
furnished. The same will apply to the Hay-
den stoker. Occasionally coal will pile up

in some place in the fire-box, making it nec-

essary that it be leveled down, and may
be caused by a clinker forming or a little

deviation in front of engine and holes in

grates. All that is necessary is to close

the hopper, blow the coal oflf the table and
the door can be easily opened, and the fire

leveled with a rake if desired. There is

nothing to be removed and it is a very

easy operation, nearly as much so

as though the engine was being fired by

hand, but if the stoker is properly ad-

justed it is not necessary very often. If

the nozzles are not properly adjusted the

coal will be banked in one place or another

and the labor is immensely increased over

hand firing.

.
The knowledge of the mechanism of the

Monarch, I am advised, can be acquired

by a competent fireman so as to handle it

successfully after one trip. The same
would apply to the Hayden stoker. Of
course, the greater knowledge of the

mechanism of the stoker, as well as any
other machine, the better we are pre-

pared to operate to the best advantage.
The natural width of the fire-box at which
the Hayden machine can be operated suc-

cessfully, as given by the builders, is any
fire-box that can be operated successfully

fired by hand. The same applies to the

Monarch. The fire-box we are operating
you will find given in the description of
the engine. It is claimed that the stoker
can be operated in a Wootten fire-box the

same as a single-door fire-box, by using
two stokers.

As far as plugging the flues is con-
cerned, we have practically no trouble. So
far as leaky flues are concerned, we have
had no failure of flues that could be traced
to the stoker in the length of time it has
been in operation with us (only two, all

told), which has been ten or eleven
months. In fact, the boiler men advise
me that they have noticed on various oc-
casions that the flues were practically

clean when the engine came into the ter-

minal and required no flue work, which
speaks well for the stoker. The reason I

give for this is that the coal is fed in

such small quantities and properly pre-

pared, so that if any coal is carried into

the flues it is sufficiently fine as not to

stop in the flues and clog up, with draft
equal through all flues.

The ability to maintain the maximum
steam pressure is Better than with the
average fireman, and I find that the ten-

dency of engineers who have been run-
ning engine with stoker is to work the
engine harder than for hand firing and
this would get the train over the road in

less time.

The efficiency of the stoker depends

upon the elevator being properly set and
adjusted in the tank, and with the expe-

rience and knowledge of the machine I

have had I believe it would pay every

railroad company to see that their engines

are equipped with self-cleaning hopper

tanks, and if the stoker is to be used, so

that the last of the coal in the tank will

be run to the elevator if possible. This

will give ample time for the fireman to

watch the operation of the machine and
signals, and the labor will not be bur-

densome to him. Heat will also be elimi-

nated almost entirely so far as the fire-

box is concerned by use of the stoker. I

have noticed that where the stoker is used
it is not necessary to clean the fire as often

as with hand firing. I believe, as a gen-

eral proposition, that the stoker produces
less clinkers and if the grate has sufliicient

opening for air the gases and carbon will

be burned and a more uniform pressure

of steam can be maintained with a ma-
terial saving in coal, as a higher temper-
ature can be maintained in the fire-box.

The Monarch people claim that a lump
of coal as large as a man's head can be

used, which means run of mine coal.

From my observation of the stoker any
size of coal that will go through a 3-in.

opening will give the best results and I

believe that all will agree that when fir-

ing engines of any class if we have as

uniform size of coal as possible, instan-

taneous combustion will take place.

We have tried the wash fine coal such

as used by blacksmiths, but with very poor
success. The stoker did equally as well as

could be done by hand-firing, but I do not

think it possible to use that grade of coal

to advantage, as it lays very close and is

liable to pile up, causing the fire to burn
full of holes. To get best results the coal

should be prepared, either by crushing or
screening, before it is put on the engine,

and coarse coal put on passenger engines.

I do not think it possible to get the best

results with any stoker unless the coal is

conveyed to the fire-box by means of a

conveyor, as it requires practically the

same labor as would be necessary if the

man was to fire by hand, with the excep-
tion of eliminating the heat ; I believe that

the additional care of watching the stoker

will more than compensate for any elimi-

nation of heat that may be made by in-

creased labor when the conveyor is not
used.

If elevators or conveyors are used and
properly set with a self-cleaning hopper
tank so that the coal will run down and
is properly controlled so that it will be
prevented from plugging elevator, the de-

crease in labor will be very noticeable and
will materially aid the fireman and insure

his giving closer attention to the opera-
tion of the stoker and signals, with a

material saving in fuel.

For the length of time this stoker has
been in service on our division the re-

pairs have been very light. The greatest

expense has been caused by the table

burning out. I cannot give the exact num-
ber, but I should say eight new tables

have been applied. The cross-heads on the

engines have had to be reduced from time

to time and some light repairs have

been made, mostly pipe work. The stoker

has been out of service at different

times on account of not having the

proper material on hand to repair

it at once. Of course, this would be ex-

pected, having but the one in service.

In the winter one of the hostlers al-

lowed the conveyor engine to freeze up,

bursting one of the cylinders. The pipes

should be properly insulated to protect

them from the severe weather, as the con-

densation taking place is considerable.

The stoker is furnished with five-eighths

of a quart of valve oil for each 140 miles

and requires one-fourth of a quart of en-

gine oil.

I believe I am perfectly safe in saying

that with a stoker properly installed and

set in a tank, and coal prepared to a uni-

form size that can be handled by the

stoker, the fireman can operate the engine

with a saving of at least 33 to 50 per cent,

labor, at the same time maintaining a uni-

form pressure of steam with a large re-

duction of leakage of flues and furnishing

steam under all conditions better than can

be done by hand firing and with a saving

of fuel. A lower grade of coal can be

used with the stoker than without. By
this I do not mean that the grade of coal

with 30 or 40 per cent, ash can be used

successfully with a stoker against the

fireman having the average run of mine
coal.

There has been a good deal of fault

found by the fireman, not with the stoker,

as many have expressed themselves as

highly pleased with it, but with the ad-

ditional labor of crushing the coal as fine-

ly as need be to go through the grating.

I am of the opinion that the stoker has

come to stay, as I know this one can do
all that is claimed for it if the care is

taken of it that it is entitled to. By this

I do not mean that it will not fail if not

'

taken care of. The method of distribu-

tion is solved, but it may be further sim-

plified.

More Pay for Operators.

As the result of the recent conference

between the Long Island Railroad officers

and a committee of the telegraph oper-

ators employed by the company the

operators are to receive an advance of

about $5 a month. This will apply to

both towermen and station agents. Some
of the men were already down for an
increase of pay of $5 a month, and they

will now receive one of $10. The advance

will take effect this month.

The company will also employ three

men at each tower, instead of two, as at

present, and there will be three shifts of

eight hours each.
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Missouri Pacific 2-8-0 Engine.

The Baldwin Locomotive Works
^lave recently built fifty heavy consoli-

dation type locomotives for the Mis-

souri Pacilic Railway. Of these 26 are

•equipped with Stephenson valve Rear,

and 24 with Walscliacrts valve gear.

Apart from this the two classes are

<ilike. The cylinders are 22 x 30 ins.

This design illustrates the present tcnd-

cncy to use a large diameter of driving

wheel for freight service. These en-

gines have 63 ins. driving wheels, whicli

is not unsuitable for fast freight service,

even on lines where heavy grades are

encountered. The tractive power is

39,180 lbs.

These locomotives are equipped with

single expansion cylinders and balanced

slide valves. The steam chests are

driving wheels, the first two pairs being

equalized with the engine truck in the

usual manner. All wheels are flanged.

The boiler is of the wagon top type,

with radial stayed firebox and sloping

throat and back head. The barrel is

built of three rings, the smallest being

74 ins. in diameter; the middle one is

tapered. In accordance with the pres-

ent practice of the Baldwin Locomotive

Works the longitudinal seams are

welded at each end. The dome ring

has a welded scam on the top center

line, with a liner inside. The nmd ring

i^ of wrought iron, double riveted. It

is sloped towards the front and is sup-

ported on buckle plates at each end.

In the matter of heating surface there

are in all 2,916.8 sq. ft. in the boiler,

ni.ide uii of 17.^ in the firc-bo.K and llu-

Momentum
There is a difference between what

is called momentum and what is called

energy. Momentum as defined by
scientific writers is another name for

moving force, Strictly speaking it is

the amount of motion a body pos-

sesses, and is found by multiplying the

mass of the body by its velocity in feet

per second. Energy is the capacity for

doing work and is expressed by the

formula, half the mass multiplied by
the square of the velocity.

In the article on Ihe Electric Con-
troller, which we publish in another

column of this issue, the fact is insist-

ed upon that the gradual application of

power to a standing train is absolutely

necessary in order to insure the best

results. Take, for example, the cars

CONSOLID.\TION- TVt'E ENGINE FOR THE MISSOURI I'ACIEIC.

G. W. Smith. Sui't. "f Macliii

made of cast steel. The valve motion
has been designed with due regard to

simplicity and rigidity. The rocker

shafts are secured to a bearer which is

bolted to knees supported on the engine

frames, and is also braced to the guide

yoke. These braces serve as supports

for the valve rod guides. The valve

rods are actuated through cross heads

which are secured to the inner arms of

the rocker shafts. The guide yoke
serves as a support for the link brackets

and reverse shaft bearings. A single

reverse shaft is used in this design.

The eccentric cranks are split at the

crank pin ends, and are clamped and
bolted to the pins.

The main frames are of cast steel.

S ins. wide, with double front rails of

wrought iron. The brake hanger bosses

are cast in one piece with the frames.

The equalization system is broken be-

tween the second and third pairs of

rest in the tubes. The tubes are 15 ft.

6 ins. long and there are 340 of them.

The grate area is 49}/^ sq. ft., which

gives a ratio of grate to heat absorbing

surface of very nearly i to 59.

The tender is made with a U-shaped
tank, which holds 7,000 gallons and car-

ries 14 tons of coal. The tank frame is

composed of 13-in. channels and the

trucks are of the usual arch bar style.

Some of the principal dimensions are

as follows:

Boiler—Type, wagon top; material, steel; thick*
ness of sheets, 13-16 and % ins.; working
pressure. 200 lbs. ; fuel, soft coal.

Fire Box—Material, steel; length. 108 ins.; width,
66 ins.; depth, front. 69^2 ins.: depth, b.ick.

60^4 ins.; thickness of sheets, sides. H in*:

back, ^i in.; crown, ^ in.; tube, yi in.^

Water Space—Front, 4^ ins.; sides, 4j4 ins.;

back, 4 ins.

Driving Wheels—Journals, main, 10 X 12 ins.;

others, 9 X 12 ins.

Wheel Base—Drivinp. 16 ft. 10 ins.; total engine.

25 ft. 6 ins.; total engine and tender, 60 ft

5i^ ins.

Weight—On driving wheels, 18J.550 lbs.; on
truck, front, 23.350 lbs.; total engine, 204,900
lbs.; total engine and tender, 340.000.

Baldwin Locomotive Works, Builders.

which make up the Lehigh Valley

train, which forms the subject of our

frontispiece illustration this month.

The weight of the train, exclusive of

the engine and tender, is 150 tons and

at 44 miles per hour, it moves over

3.872 ft. in one minute. To get this

heavy body up to the desired speed

consumes a large amount of power, but

that power must be applied gradually,

or severe, if not destructive shocks

might be the result.

If it were possible to devise and use

brakes which would stop a fast train

in a few feet, passengers would be in-

jured and the cars damaged or des-

troyed. If it was possible to start a

train from rest, and almost at once, at-

tain a high velocity, very similar re-

sults would be produced. A bad start

sometimes results in pulling out a

drawbar, which would have stood the

strain of a gradual application of power.
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A curious application of this prin-

ciple, which for want of a better name
we may call the "gradual start," is

found in nature. Mr. Harrold Bolce,

writing in Everybody's Magasine, tells

how the stormy petrel flies. The
weight or mass of the bird is certainly

very small, but the "gradual start" ap-

pears to be as necessary for it, as for

an electric car or a modern express

train. The story which follows is not

only interesting but instructive. It in-

cidentally shows the price paid for

knowledge, which was the loss of three

birds, to whom it was humanely de-

sired to give freedom and the enjoyment

of life. Mr. Bolce says :

"A naturalist visiting Algeria bought

from a sailor four captive stormy pet-

rels. They weighed about 1.65 pounds
apiece, their wings were 5 ins. wide and
had a spread of 4 ft. The ability of the

petrel to breast the most furious

storms has been universally admired.

Its name is -derived from its power of

walking on the waves, like the Apostle

Peter, and its courage and strength in

planting its footsteps on the crests of

the most tempestuous sea, have given

a text to many writers. The naturalist,

wishing to release his captive petrels,

threw one of them into the air. It tried

to fly but fell headlong, went crashing

against a stone wall and battered out

its brains. He took the second petrel

to an upper story and launched it from

a window, but, having no initial

velocity, it, too, fell like a stone. The
third bird he took to the top of an ob-

servatory, and pushed it out into space.

It flapped its wings desperately, but

nevertheless lunged downward and

broke its wings against a post.

"The naturalist was now convinced

that the stormy petrel's feats at sea aro

made possible because it first gets up

momentum bj' running along the top

of the water. Wishing to give the re-

maining bird a chance to demonstrate

his theory, he took it out into a desert-

like plain bare of grass, smooth as the

surface of a calm sea. 'Here,' the nat-

uralist reports, 'I set my fourth petrel

down. It squatted at first and then

turned with its beak to the wind and

its wings outstretched, and started run-

ning, beating its wings, not hampered
by any herbage. It ran a hundred

yards, carrying its weight less and less

on its feet, and finally on its wings, but

all the time skimming the ground. .At

last with a single bound, catching the

wind, the petrel rose 60 ft., careened

around and flew past me overhead and

glanced at me on its way, as if to say,

'Success in flight is all based upon
momentum.' "

Snow Locomotive.

A snow locomotive has been patented

by Mr. I. Q. A. Plavey, Bangor, Me.
No. 864,106. The device comprises a

locomotive body, furnished with a

rotable driving drum provided with a

driving helix, a rotatablc steering and

LOCOMOTIVE FOR USE IN SN(J\V.

driving drum provided with a driving

heli.x, the steering drug being pivotally

connected to the body for steering

movement by free, effective lateral

movement and means for laterally de-

flecting the leading end of the drum.

Gasoline Weed Burner.

The Union Pacific Railway have re-

cently built at their Omaha shops, under

the supervision of Mr. W. R. McKeen, Jr.,

superintendent of motive power and ma-
chinery, a gasoline weed burner for the

purpose of destroying the growth of weeds

low speed being geared from three to

four miles per hour, which is the usual

rate of travel when operating the burn-

ers, while the high speed gear, used in

going from place to place along the line,

enables the car to travel from 12 to 15.

miles per hour without outside help.

Several tanks are situated on the car

which carry a small supply of oil suffi-

cient for a day's run on the road.

Compressed air is used to force the

gasoline to a series of burners situated at

the rear of the car and near the ground,

and while the fraine mows down the

weeds, it does not entirely destroy the

growth, while the gasoline flame com-
pletes the work.

The frame-work supporting the burners

is divided into three sections, the center

one being about 5 ft. in width; the two
remaining adjustable wings are attached

'o the center section and can be raised

in order to clear cattle guards, etc. This

machine burns the weeds for a distance of

y/2 ft. on each side of the rails.

Twenty to twenty-five miles per day

can be cleared by this weed burner, run-

ning about from three to four miles per

hour. Three men are required for the

operation of the car, it being run over

UNION r.-VCII'IC G.\SOLINE WEED P.URNER.

It's enough for a man to understand
his own business, and not to interfere

with other people's.

—

Christmas Carol.

along the right-of-way. This machine is

used very extensively on branch lines.

The car which we show in our illustra-

tion is made entirely of steel, mounted on

a four-wheel truck, which is built in ac-

cordance with standard railroad practice.

The car is propelled •by means of a gaso-

line engine placed at one end, which also

pumps air for distributing the gasoline in

the burners, and raising the side wings
of the burner frame. The engine is

equipped with variable speed gears, the

the road under train orders the same as

a work train.

Being forced to work, and forced to

do your best, will breed in you tem-

perance and self-control, diligence and
strength of will, cheerfulness and con-

tent, and a hundred virtues which the

idle never know.

—

Charles Kingsley.

Don't you know that the harder you
are at work, the happier you are?

—

—Old Curiosity Shop.
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Items of Personal Interest

Mr. S. \V. Sudhciiiicr li;is been appoint-

ed chief inspector of the Colorado-Utah

car service associations.

Mr. E. E. Stone has been appointed to

the new office of engineer of mai-ntcnance

of way on the Boston & Albany Railroad.

Mr. James Carr has been appointed

master mechanic of the Midland Valley

Railroad, willi headquarters at Mnskogce,

hid. Tcr.

Mr. J. 15. Whitehead has been appointed

purchasing agent of the Lehigh & New
England, with headqnartcrs at Philadel-

phia, Pa,

Mr. C. F. Ludington has been appointed

chief fuel supervisor of tlie .Atchison, To-

peka & Santa Fe, with headquarters at

Topeka, Kan.

Mr. J. J. Reid has been apiiointcd mas-

ter mechanic of the Missouri Pacific-Iron

Mountain at Fort Scott, vice Mr. R. G.

Long, resigned.

Mr. J. E. Cameron, superintendent of

motive power on the Atlanta, Birmingham

& Atlantic, has resigned and the office has

been abolished.

Mr. K. M. McCarthy has been appoint-

ed purchasing agent of the Chicago, Rock
Island & Pacific Railway, with headquar-

ters at Chicago, 111.

Mr. M. M. Dooley has been appointed

master mechanic of the .Mabama Great

Southern at Birmingham, Ala., vice Mr.

J. W. Evans, promoted.

Mr. W. A. Mitchell has resigned as as-

sistant general foreman of machine shops

of the Atchison, Topeka & Santa Fe

Railroad at Topeka, Kan.

Mr. H. H. Woodman has been appoint-

ed purchasing agent of the Missouri

Southern, with office at Leeper, Mo., vice

Mr. E. J. Grimes, resigned.

Mr William Elmer, master mechanic of

the Pennsylvania Railroad of the Pitts-

burgh Division, is recovering from a se-

vere attack of typhoid fever.

Mr. R. C. Evans, superintendent of mo-
tive power of the Western Maryland
Railroad, has removed his headquarters

from Union Bridge, Md., to Hagerstown,

Md.

Mr. Wm. H. Lungren. superintendent

of the Pennsylvania car shops at Todd's

Cut. has been retired under the pension

rules after 54 years' service with the com-
pany.

Mr. E. H. Smith has been appointed

division master mechanic on the Boston

& .\Hiany R.ailway, with headquarters at

Allston, Mass., vice Mr. A. J. l'"rics, trans-

ferred.

Mr. A. J. Fries has been appointed mas-

ter mechanic on the Boston & Albany

Railway, with lieadquarters at Spring-

field, Mass., vice Mr. P. T. Loncrgan, re-

signed.

Mr. J. N. Haines has been appointed

inspector of transportation of the Lehigh

Valley Railroad, with office at South Beth-

lehem, Pa., vice Mr. G. B. Minshull, pro-

moted.

Mr. W. D. McDermott has been ap-

pointed' master mechanic of the .St. Louis

South Western Railway, with headquar-

ters at Texarkana, Tex., vice Mr. Frank

Cain, promoted.

Mr. J. F. Graham, formerly superin-

tt-ndent of motive power of the Oregon
Railroad & Navigation Company, has had

bis jurisdiction extended over the Cornal-

lis & Eastern division.

Mr. Frank Cain, master mechanic for

the Cotton Belt at Texarkana, Tex., has

resigned to become assistant general mas-

ter mechanic with the Houston & Te.xas

Central Railroad at Houston, Tex.

Mr. J. Markey, master mechanic on the

Grand Trunk Railway, has been appointed

master mechanic of the Middle Division

on the same road with office at Toronto.

Ont., vice Mr. Wm. Kennedy, resigned.

Mr. H. R. Kight has been appointed

master mechanic of the West Virginia

Division of the Western Maryland Rail-

road Company, with headquarters at Elk-

ins, W. Va., vice M. R. C. Evans, pro-

moted.

Mr. F. L. Bler.dinger has been appoint-

ed assistant to the first vice-president of

the Lehigh Vallev Railroad, with head-

quarters at ' 1' Liberty street. New York,

in charge of the purchasing and fuel de-

partments.

Mr. C. C. Barclay has resigned as dis-

trict superintendent of the Pullman Com-
pany at St. Paul, Minn., to become con-

nected with the mechanical department of

the Northern Pacific Railroad at Living-

ston, Mont.

Mr. G. W. Sheasley, formerly foreman

of carpenters of the Allegheny division,

has been aonointed master carpenter of

the Monongahela division of the Buffalo

S: .Mlegheny Valley division of the Penn-

sylvania Railroad.

Mr. H. L. Roth has been appointed road

foreman of engines. Cincinnati Division

of the Cincinnati. New Orleans & Texas

Pacific Railroad, with headquarters at

Ludlow, Ky., vice Mr. L. P. Lanahan, as-

signed to other duties.

Mr. S. ii. Wight, formerly purchasing

agent Michigan Central Railroad, has

lieen appointed purchasing agent New
York Central & Hudson River Railroad,

with headquarters in New York, vice Mr.

D. Fairchild, resigned.

Mr. W. M. Flynn has been appointed

division master mechanic tjf the Michigan

Central Railroad at St. Thomas, Ont., in

charge of the mechanical department of

the Canada Southern Division, vice Mr.

G. J. Duffey, resigned.

Mr. Wm. Kennedy, formerly master

mechanic of the Grand Trunk at Toronto,

Ont., has been appointed superintendent

of motive power of the Central Vermont,

with headquarters at St. .Mbans, Vt., vice

Mr. A. Buchanan, Jr., resigned.

Mr. I. N. Wilber, division master me-

chanic of the Chicago, Burlington &
Quincy at Hannibal, Mo., we are in-

formed, will retire on January 1st next,

wlien he will have completed 50 years' ser-

vice with the Burlington System.

Mr. W. I. Rowland, formerly general

foreman, locomotive department, on the

Baltimore & Ohio Railroad, with office at

Grafton, W. Va., has been appointed mas-

ter mechanic at that place on the same

road, vice Mr. O. J. Kelly, resigned.

Mr. A. L. Moler has been appointed

master mechanic of the Orange & North

Western, the Colorado, Southern New
Orleans & Pacific and the Beaumont, Sour

Lake & Western, with headquarters at

Beaumont, Tex., vice Mr. J. A. Baker, re-

signed.

Mr. L. D. Smith has been appointed as-

sistant to the president of the Lehigh Val-

ley Railroad, with headquarters at 143

Liberty street, New York, and 228 South

Third street, Philadelphia, in charge of

the financial and accounting affairs of the

company.

Mr. E. -A. Westcott, formerly assistant

mechanical superintendent on the Erie

Railroad, has been appointed to the new

office of superintendent of the car depart-

ment on the same road, and his former

office has been abolished. His headquar-

ters are at Meadville. Pa.

Mr. George .-X. Gallinger. heretofore

traveling salesman for the Independent

Tool Company, of Chicago, has been ap-

pointed manager of the Pittsburgh office

of the same company, vice R. D. Hurley,

deceased. The office is at 1210 Farmers'

Bank Building. Pittsburgh. Pa.
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Mr. S. T. Gallaway has been elected

secretary of the American Locomotive

Company, to succeed, in that capacity, Mr.

Leigh Best, who has been secretary of the

company since its organization. Mr. Best

continues to hold tlic office of vice-presi-

dent. The retiring officers were also elect-

ed to serve for the ensuing year.

Mr. H. B. .A-yers has assumed his new
duties as general manager of H. K. Porter

Company, locomotive manufacturers, at

Pittsburgh, Pa. Mr. Ayers comes well

qualified to take up his new labors. For

the last two years he has been in charge of

the Canadian Locomotive Works at Mon-
treal. He previously held the position of

general manager of the Pittsburgh Loco-

motive Works.

Friends of Mr. George W. West, super-

intendent of motive power on the Ontario

& Western at Middletown, N. Y., have

learned with keen regret that his physi-

cal health had been impaired, but are ex-

pecting that he will have an early recov-

ery. Mr. West was badly hurt in a wreck

several months ago and had not fully

rallied from the shock when he had a bad

fall and was injured in going on board a

ferry boat at New York.

Mr. W. G. Wilgus, formerly a vice-

president of the New York Central, has

been retained as consulting engineer for

the work of the Detroit River Tunnel

Company, which is engaged in tunneling

under the Detroit River between Detroit

and Windsor, Ont. Mr. Wilgus was ac-

tively identified with the inception of this

undertaking and in the preparation of the

plans, so that his services are of excep-

tional value. Having entered upon the

business of a consulting engineer, this, in

all probability, is not the only big enter-

prise with which he will be identified.

officials of the road, and President

McCrea and General Manager Atter-

bury have recognized the brave con-

duct of the fireman. He has also been

warmly commended by Mr. E. F.

Brooks, the general superintendent. It

gives us pleasure to refer to this form
of life saving, which is noteworthy

enough to attract attention even in a

field of duty where quick thought and

action are always part of the day's

work.

Plucky Act.

A plucky act was lately performed by
Charles Rutledge, of Chester, Pa., a

locomotive fireman in the employ of

that part of the Pennsylvania Railroad,

known as the Philadelphia, Baltimore

& Washington. He 4aved the life of a
little boy who was in imminent danger
of being run over.

While firing the engine of a stone
train near Port Deposit, Md., Rutledge
saw a small child playing between the

rails a short distance ahead. The
brakes, though promptly applied would
not have stopped the train in time, and
the approaching engine had so fright-

ened the little man, that instead of

getting out of the way, he fell on the
track. Seeing it all, Rutledge quickly
made his way along the running board,
and, with a flying leap from the front
of the engine, reached the child, and
pulled it clear just as the train swept by.

This plucky and timely act, in which
Rutledge took great risk, has been
brought to the notice of the high

Obituary.

On Wednesday, Nov. 6th, there died

at his home in Utica, N. Y., one of the

best known and most popular railroad

men in this section of the State,

Michael James Prendergast. He was
born in Utica on July 24, 1857, and at

an early age entered the service of the

Utica & Black River Railroad as a

helper in the shops. He afterward be-

came a fireman and an engineer in the

service of the same company and, after

its consolidation with the Rome,
Watertown & Ogdensburg, and sub-

sequently with the New York Central,

lie remained in the employ of those

companies and always served them
conscientiously and well. For 12 years

past he has filled the position of Gen-
eral Foreman of the M. & M., and Mo-
hawk divisions of the New York Cen-
tral at Utica.

His loss, though widely mourned in

railroad circles, is most keenly felt by
^

those who were closely associated with

him in business relations and these feel

that their loss is one which can never

be made up to them. He was a man
of sterling worth, of genial and pleas-

ing personality and a grand, big heart.

It can not be said of him, more than

of any other mortal, that he had no
faults, nor that he made no mistakes,

but the faults were so thoroughly bal-

anced by admirable qualities and the

mistakes always so frankly and freely

acknowledged, that we can not remem-
ber that either ever existed.

His faithful and thorough discharge

of his duties to the company he served

won him golden opinions from those

above him in the service and his justice,

equity, thoughtful kindness and good
nature in dealing with those under him
made him respected and loved.

A man has gone out from among us

who, though in a humble walk of life.

Nature had made a nobleman, true,

staunch and good.

Frank S. Cresson.
Utica, N. Y.

He was long known to railruatl men as

master mechanic of the Boston & Provi-

dence Railroad, but he had a peculiar

career, even for a pioneer railroad me-

chanic. He went to the road in 1849 as a

machinist, then he became a fireman for

a short time and was soon advanced to be

tngincer, a position he held over five

years. From that he was advanced to be

foreman in the machine shop. While in

that position the telegraph was introduced,

and nobody at the station being able to

operate the instrument, Mr. Richards

learned telegraphy, and held the place of

telegraph operator for several years.

After that he returned to the shops as

general foreman, and in 1870 was master

mechanic. He remained in that position

until after the railroad was absorbed by

the Old Colony System.

It is witli deep regret that we have to

chronicle the death of Richard D. Hurley,

manager of the Pittsburgh' office of the

Independent Pneumatic Tool Company.

Mr. Hurley passed away at Chicago on

Nov. 5th, and was buried on the 7th inst.,

at Galesburg, 111., his old home. He was

well known and had a large circle of

friends in the New York, Pittsburgh and

Chicago districts, particularly among

those with whom his business connection

had brought him in contact, and to them

his death, after but a brief illness, will be

a distinct shock. He was just thirty-nine

years old, unmarried, and until a month of

the time of his death he was entirely un-

aware of the heart trouble to which he

succumbed. About a month ago he began

to fail in health, and despite every effort

to save his life the end came. He was a

brother of Mr. Jno. D. Hurley, Vice-

President and General Manager of the

Independent Pneumatic Tool Company of.

Chicago, and of Mr. Edward N. Hurley,

organizer and former President of the

Standard Pneumatic Tool Co.

The death of George Richards, which

occurred on October 23d last, removes

one of the pioneer railroad men of this

country. Mr. Richards died at the age

of 80, and his life's record was one of

resolute perseverance and of hard work

Trouble With Cam Brake.

On a switch engine equipped with

the cam brake the brake would apply

and release promptly on the left side

of the engine, but the brake on the

right side would not apply unless the

piston was forced down by placing a

bar between the crosshead and cylin-

der, then the brake would apply and

release all right. After removing the

pressure head of the brake cylinder it

was found that the pipe nipple was

screwed down into tlie cylinder far

enough to bottom on the piston, thus

blanking the opening of the pipe. By
pulling down on the piston the nipple

would be opened and air would enter

the brake cylinder and apply the

brakes. The nipple was taken out, a

new one the right length was substi-

tuted and the brake worked all riglit

after that.
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Pooling of Locomotives in General.*

By D. R. McBain.

That there is a relationship existing,

either for good or evil, years of personal

experience have left no doubt in the

mind of the writer.

The pooling of locomotives, it must be

admitted, has lost to the railroad com-
panies an item of no small importance,

the personal attention of some of its en-

gineers and lircnien, the commercial value

of which may be measured to a certain

extent by comparing the locomotive ser-

vice under the pooling system as now
existing and the service obtained when
regularly assigned crews were the rule.

In making this comparison, however,
we should not fail to take into consider-

ation all of the conditions now existing

as compared with conditions that existed

in the days of regular crews. Without
that being done, a fair opinion as to how
much of the present day ''grief" is

chargeable to the pool can hardly be ex-
pressed.

To the writer the pool appears in all

of its phases to be simply a step in ad-
vance of the old system. I say a step in

advance, because of the apparent neces-
sity and advancement, as I understand the

word, is keeping pace with the times and
providing a way when necessity demands
a change. That the pooling of locomo-
tives is a necessity, judging from the

records of the 1906 convention, it would
seem, is not very generally conceded or
understood and a few reasons why it is

necessary seems in order.

To begin with, we must not forget the

contracts existing on nearly every trunk
line between enginemen and railroad com-
panies, many of which were made and
were in existence before the pooling
scheme became as general as it is now.
One of the items which did its share to

force railroads to adopt the pooling was
the "First in and first out" clause which
with the advent of large power and the
consequent frequent "hold in" for stay-
bolt and other important work was an
impossibility without the railroad being
put to an unnecessary and heavy ex-
pense in the matter of paying for "all

time lost," etc.

Another factor that should not be for-

gotten is that no matter how willing your
men were to "follow their engines" it

was an impossibility for them to do so
and have enough rest to be safe men on
the road. This made the maintenance of
an extra list, which had to be varied in

size to suit conditions and which, owing
to fluctuations that could not then nor
now be controlled—such as storms, con-
gestions of traffic, the "summerman." etc.,

was a very difficult and unsatisfactory ar-
rangement to both the company and the
extra men alike; in short, the time had
come when the practicability of one crew

*Re,id at Traveling Engineers' Convention.

operating an engine in through freight

service to advantage had passed.

The last and perhaps the most impor-
tant reason for the pooling of locomo-
tives, is simply that no railroad corpora-
tion in competition with other lines can
afford to invest several millions of dol-

lars, in order to provide "regular" en-

gines for all their men when such an in-

vestment can be avoided by pooling. In

short, the writer takes the position that

pooling of locomotives is not only neces-

sary, but is a sound scheme financially

and the degree of success attainable en-

tirely up to the management, who may
or may not provide adequate facilities

and will get just what they pay for, as-

suming, of course, that the supervision

of shops and roundhouses is good, in the

absence of which money and facilities

will not produce results.

What is needed most to make pooling

a success, is a determination on the part

of mechanical ofiicers, from the superin-

tendent of motive power down through

the list in their order, to take care of

the power regardless of whether the en-

ginemen help any or not. Depending on

such help and not getting it, is not a

good excuse for not having power in

good serviceable condition ; the better plan

is to do all the work reported and all

that appears necessary, even though it is

not reported. Every man in the official

organization of a shop or roundhouse

should be a "will-er," not a "can't-er."

There is no room for the latter class of

men in an up-to-date organization.

The amount of help you can expect

to get from enginemen is usually con-

trolled by the amount they are able to

give. Very few men who profess to be

engineers and expect to get along, will

fail to report work in one form or an-

other to the extent of their knowledge.

What they do not know they cannot be

expected to report, and from tlie fact that

it is well known to all of us that fire-

men do not have the opportunity to learn

to handle an engine that they had 10 or

15 years ago and from the additional, and
perhaps more important fact, that the

power of the present and the service ex-

pected as compared with the past period,

is very different, we should be careful

not to expect too much.

Right here is where the road foreman
of engines ought to shine. Usually men
are selected for these positions (R. F. of

E. and T. E/). who are successful en-

gineers, who are skillful men and who
are thought by their superiors able to

impart such information, as their success

and skill would denote, to the rank and
file of enginemen where needed. The tre-

mendously skillful man is not necessarily

the most successful, as he is likely to give

his men the idea, once expressed in the

hearing of the writer by a conductor,

who was about to start on his first trip

and "what he said must go, right or
wrong." A better man for the position

of road foreman of engines or travelling

engineer is the man who will do his

best to impart to his men such useful

information as he is sure of, and discuss

with them any other point and not make
a decision until he knows.

"Success and skill" are not all that is

essential in a road foreman or travelling

engineer—good judgment, a cool head, a

temperate tongue and a "thick skin" are

perhaps the best assets he can have, as

without them he is not likely to possess

the art of "approaching," in a satisfactory

manner, the rank and file of enginemen
with their various dispositions.

One thing to remember is, that if a

man does not know, he cannot be "cussed"

into knowing, especially if you have only

a short time in which to give him the

treatment. A better plan is to await an

opportunity, and not let it pass when it

comes, to talk with the man in a quiet

and deliberate manner and do your best

to give him such help by way of instruc-

tion and advice, as will enable him to do
better in the future. These are the cor-

rect lines to work along and if results

cannot be obtained in such a manner,

better drop the man, as the "cussing"

process sometimes results in embarrass-

ment to the "cusser." One very success-

ful man in the motive power world, on
one occasion upon hearing from the

writer a story of a hard "battle," re-

marked : "Mac, it is not a bad idea to

keep your course directed along the lines

of the least resistance so long as you
make your point." The remark impressed

me and "hard battles" have been on the

decrease ever since. In "approaching" a

man or men on any matter, either on or

off the engine, it pays to forget for the

moment the "dignity of your position," as

to remind an ordinary man of that on
short notice sometimes has the effect of

stirring up the same feeling in the other

fellow, and, besides, if the road foreman

of engines or travelling engineer is a big

enough man for the job he holds, the

"dignity of the position" will cause him
very little trouble whether in thought or

otherwise. The tendency of late has been

to convert the road foreman of engines

or travelling engineer into an inspector of

engines pure and simple, while the pur-

pose of the position in the first place was,

and should be yet, to provide a person

who could help the locomotive men by

instruction or otherwise. Most of the

"grief" with very young engineers in the

pool is due to the fact that such men do
not know enough of the business to en-

able them to avoid making "grief." and a

conscientiously directed campaign on the

part of the road foreman among these

men, if the road foreman is of the right

caliber, will produce results. In order to

carry out such a campaign, however, the
•hat capacity, that he drew the pay road foreman must make up his mind to
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make some night trips, as it is not likely

he can always catch the man he wishes

to help, on a day run; he should take his

list of men and go with them one or

more trips as the case may require, until

he cleaned up the list. During such trips

he should, with other things, instruct

them as to reporting work and how to re-

port it and not for a moment let them

think that he is going to report the work
himself. This latter idea has done its

part toward the falling off in work re-

ported by enginemen and it should be

avoided by road foreman or travelling en-

gineer who is seeking to "improve the

locomotive service on American rail-

roads." The road foreman should make
such reports on the condition of his en-

gines, as in his judgment arc necessary,

to his superior officers, especially when
there is reason to believe that his su-

perior officer has no means of knowing
for himself, but for a road foreman of

engines or a travelling engineer to fol-

low up the detail of work, that ought to

be reported by engineinen, in his reports

and by so doing gradually get the engine-

men to thinking that there is no need of

their reporting it, is very poor practice

and does not tend to his advancement
nor does it help him in the estimation of

the men over whom he has charge.

Enginemen, like all other men, are just

plain every-day human beings, and it has

been the experience of the writer that

whenever anyone "can show them" they

are just as ready to acknowledge it and
show their appreciation by endeavoring
to follow the lines suggested. There are

a few, we must admit, that are beyond
the point at which they could have been
shown, but that is a matter that cannot
be controlled and time usually finds such
individuals on the "left behind" list.

To succeed is to study, and when one
quits studying his business he should at

that time make up his mind that he at-

tained his limit of success, and the next
change for his is a start on the "tobog-
gan," just as sure as day follows night.

This applies to the engineman who can-
not be "shown" and to all others in the

organization from that individual up.

To be successful in pooling locomotives
everybody from the top down in the or-

ganization ought to be a "will-er." "Will-
ers" can organize and if forces are prop-
erly organized and intelligently and con-
scientiously supervised they will win.

Road foremen of engines and travelling

engineers ought not to forget that they
are instructors, not mere inspectors, and
good instructors need never be without a

good subject to discuss as the men will

furnish the questions in abundant volume
ust as soon as they realize that the in-

structor is also an ordinary man who
does not pretend to be beyond "showing."
Hubbard says, "The only way you can
enjoy what you have is by giving it away."
The only way men in the locomotive ser-

vice may expect to succeed is by giving

what they have in the way of inforrrka-

tion and being ready to accept from any-

one who offers it anything that they have

to offer—accept it anyhow, it won't do

you any harm and it helps the other

fellow.

Superintendents of motive power,

master mechanics, road foremen and all

others in the organization, be "will-ers"

and act accordingly and you will find

that the pooling of locomotives is not

such a horror as it sometimes, and in

some places, seems to be.

Medals Given at Jamestown.

The General Electric Company, of

Schenectady, N. Y., have been awarded

two gold medals and a bronze medal

on account of their exhibit at the

Jamestown Exposition. The classifica-

tion by which the jury was governed

in granting the awards limited them to

one in each department, while previous

expositions have allowed separate

awards for each class of material ex-

hibited. The General Electric Com-
pany's exhibits were grouped in three

departments, viz: The machinery, the

manufacturers and liberal arts and the

mining departments.

A collection of motors applied to

various machine tools and other de-

vices has been awarded a gold medal.

The arc and incandescent lamps and

electric cooking applications exhibited

in the departments of manufactures

and liberal arts were also awarded a

p-old medal. The company exhibited a

special motor designed particularly for

use with an Ingersoll-Temple pneu-

matic rock drill, and this motor be-

cause of its peculiar adaptation to the

special service was awarded a bronze

medal. The company was also award-

ed a silver medal for installation of ex-

hibit.

Lever Type Pipe Threading Machine.

This machine, which is maik' by the

Stover Foundry & Manufacturing Com-
pany, of Myerstown, Pa., is designed

to cut off and thread pipe from % to

2 ins. inclusive. The bed and head-

stock are cast together in one piece,

insuring rigidity and stiffness for the

bearings. This is very necessary in

this type of machine, as the operation

of the chuck causes a constant strain

on the front bearing of the main spin-

dle. The machine is equipped with an

improved type of lever chuck, the

gripping and releasing movement of

the chuck being accomplished while

the spindle is in rotation. The opening

pnd closing mechanism is powerful,

and the pipe can. therefore, be gripped

with but little pressure applied to the

hand lever, shown at the side of the

machine. The chuck holding the ac-
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tual gripping jjarts is entirely enclosed,

I bus avoiding tlic danger of catching

llic clotlies of tlie operator.

The adjustment of the three gripping

jaws is such that it can \ic made
al any one of three points in the

cluick, so tliat it is almost certain

that no matter where the spindle tops,

-niiu- one of these points will be in

|iMsilion to be used by the operator in

sitting the chuck. All |)arts inside of

llic chuck are made of .steel. The ma-
chine has nine separate and distinct

speeds, applicable for threading steel

and iron pipe of the sizes within its

capacity. It is driven by a single belt

pulley and the change of speeds is ob-

tained ]5y a sliding gear and a clutch.

,\n improved type of nipple holder

is used and consists of three pieces of

I'.ardened tool steel. They are placed

ill the same chuck in which the grip-

ping jaws are, and open and close with

the lever movement, to release or grip

sorted interchangeable steel cams tor

taking the thrust of the dies .ind ad-

justing them to their proper position.

Hardened steel plates arc also placed

in the bottom of all the die slots; t<iese

plates resist the wear of the constant
contracting and expanding of the dies

;ind keep the lead of all the separate

chasers correct. The front face of the

head swings open, so that when chang-
ing chasers, thoy can be picked out of

the head at any position on the cams,
and others inserted in their place.

Two cutting ofif tools are used, both
being operated by the same screw and
handle. A universal adjustment is al-

lowed for, so that both tools will al-

ways cut.

Made as Used.

A system of acetylene car lighting

by the use of an individual generator

for each car has been brought out by
the Gold Car Heating & Lighting Com-

Li:\ i:r ivi'i-: of riri. ihklaijing m.\chi\l.

the nipple while the spindle is rotating.

The die head slides on ways on the

stand which supports it. Being free

to slide, it will accommodate itself to

any eccentricity in tlie pipe, relieving

the dies of strain, and cutting an even

depth of thread all the way round the

pipe. It can be pushed to one side,

so that it will completely pass the grip-

ping chuck, and. in such position, the

cutting off tools can be brought up

very close to the gripping chuck, thus

cutting off the shortest possible piece

of pipe. By sliding the head out of the

way, a pipe can be inserted in the ma-

chine equally well from either end, and

when the head is pushed to one side,

the pipe can be pushed through the

stand without dragging it over the dies.

The die head is equipped with in-

pany of New York. This system does

not require the use of a stationary

plant; it requires only a supply of cal-

cium carbide and water, which is pro-

vided at terminals and repair and clean-

ing yards.

The equipment consists of a genera-

tor which is a 12-in. cylinder extending

from below the floor of the car, up

through the car and just beyond the

roof. There is a cylindrical water tank

placed over the door of the car and

inside, also a condenser in the corner of

the upper deck and the necessary piping.

A charge of about 140 lbs. of "car-

bide" is put into the generator from

the top. The carbide chamber in the

generator extends downward a distance

of about 3 ft. It terminates in a erat-

ing. The bottom of the generator is
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filled with water and is connected with

the supplj' tank over the door. By
this means the water rises up to the

level of the grating in the generator

and here it comes in contact witli car-

bide.

Acetylene gas is generated when
water and carbide come together and

a sliglit pressure of gas is thus pro-

duced. This pressure is sufficient to

cause the water to recede from the

carbide until gas has been used suffi-

ciently to decrease the pressure, when
the water again rises, generates gas

and is forced down by the pressure.

The rise and fall of water due to the

fluctuation of pressure takes place

regularly and constantly and thus the

generation of the gas is dependent on

the amount used. The gas is made as

used, if one may so say, and in quanti-

ties which are directly proportional to

the consumption in the car. When the

carbide in contact with the water has

been broken up in the process and

given off all the gas it contains, it drops

through the grate and falls to the bot-

tom of the generator as ashes fall

through a grate. This residue of con-

sumed carbide thus automatically

makes way for fresh carbide as the

process goes on and it can be removed

when the car is in the yard.

The condenser, receiver and regu-

lator are used to insure pure, dry gas at

all times and to produce a steady pressure

throughout the piping system of the

car. The generator is placed in the

saloon of the coach and does not oc-

cupy valuable space and the rest of the

apparatus is out of the way overhead.
• The train crews and porters turn on,

light or turn off the gas just as might

be done in a city residence. The sup-

ply of carbide and water is attended to by

the car cleaners and the work of clean-

ing and changing is done when the car

is out of service. Some very exten-

sive service tests of this system have

been made on the Great Northern and

the Gold company will be happy to sup-

ply those interested with full details and

data as to length of continuous operation,

quality of light and cost.

The Pressed Steel Car Company and

the Western Steel Car & Foundry Corn-

Bank of Commerce Building, Fifth and

Olive streets, St. Louis, with Mr. W. P.

Coleman and his assistant, Mr. C. D. Ter-

rell, in charge. We are informed that

business in the Southwest territory has

mcreased so steadily of late that the man-
agement of these car companies have

fcund it necessary to have representatives

in the principal city of that section.

Hold-Fast Grease Cup Plug.

A cleverly designed grease cup, got out

by Mr. J. H. Lewis, locomotive foreman

on the Chicago, Burlington & Quincy, at

Chicago, has for its object the holding of

the plugs in grease cups. In this cup

the plug cannot work in and so prema-
turely use up tlic grease and it cannot
slack back and thus fail to e.xert pres-

sure upon the grease.

As is well known, the vibration of the

rods shakes out a great number of these

plugs, and Mr. Lewis has met this dif-

ficulty by inserting a thin strip of flex-

ible metal in a recess in the jam nut, the

strip being bent so as to adjust itself into

one of four vertical grooves cut in the

GREASE CUP WITH PLUG HOLDER.

thread of the plug. The flexible strip or

spring is not stiff enough to prevent the

screwing out or in of the plug, but is

strong enough to retain the plug in posi-

tion against the force of mere vibration.

Not one plug has been lost since the adop-

tion of this clever device. It is in fact

v.hat one might call a nut lock for the

holding device on the plug.

""b... Railroad Books
Air Brake Catechism
B; Robert H. Blaokall. The navr rpTltcd.

19(X7 edltlou, lu rlgbt up to date and
covers fully and In detail the Schedule
B. T. Locomotive Brake K<lulpmeDt, tl-6

Brake Valve. SF Brake Valve (ludepeod-
ent). SF t;overDor Distributing Valve,

B-4 Feed Valve, B 8 Reducing Valve.

Safety Valve, K Triple Valve (Qnlck-
Servlce) Compound Pump. It U the

Standard Book on the Air Brake. Con-
tains over 2.000 Questions and Answers
on tUe Old Standard and Improved Equip-

ment. Price. $8.00.

The Walschaert Locomotive Valve
Gear

By W. W. Wood, If you would thoroosh-

ly understaud the Walschaert Locomotive
Valve Gear, you should possess a copy

ot this book, as the author explains and
analyzes It In a most practical manner.

Price, 11.60.

Locomotive Breakdowns
By Oeo. L. Fowler. Tells how and what
to do In case of an accident or break-

down on the road; Includes special chap-

ters on Compound Locomotives. Better

procure a copy, as It contains 800 Ques-

tions with their Answers. Price, $1.60.

New York Air Brake Catechism

By Robert Blaokall. The only complete

treatise on the New York Air Brake and

Air Signaling Apparatus. 250 pages.
Price, $1.00.

Combustion of Coal
•nd the Prevantlen ol Smok*
By Wm. M. Barr. Contains over 800

Questions and their Answers on How to

Make Steam. Price, $1.60.

Link Motions, Valves and Valve

Setting
By Fred H. Colvin. Shows the different

valve gears In use, how they work and

why. Piston and slide valves ot different

types are Illustrated and explained. A
book that every railroad man In the mo-

tive power department ought to have.
Price, 60o.

Train Rules and Dispatching

By H. A. Dalby. Contains the standard

code for both single and double track and

explains how trains are handled under

all conditions. Gives all signals In

colors, is illustrated wherever necessary,

and the most complete book In print on

this important subject. Flexible leather

binding. 221 pages. Price, $1.60.

The Railroad Pocketbook
By Fred H. Colvin. Gives clear and

concise Information on Just the points

you are Interested In. It's really a pocket

encyclopedia, fully illustrated, and so ar-

ranged that you can find Just what you

want in a second. 250 pages. Price, $1.00.

CHARTS

"Have you noticed, papa, how often

mamma says 'And so on, and so on?'"

"Yes. my boy; but it never applies to

buttons."

An earnest citizen was making an

impassioned attack on his city council.

He said: "Let us go to the council not

like a lamb, but like the wolf, and take

the bull by the horns."

Air Brake Charts
By Blacball. Shows passenger and freight

equipment. Printed In ten colors.

Price, 50«.

Anatorfiy of a Freight Car Chart
(Box Car.) Has every part nnmbered and
named. Price. S6o.

Anatomy of a Freight Car Chart
(Gondola Car.) Has every part nnmbered
and named. Price. 86o,

Traction Power Chart
Shows the draw bar pull of any locomo-

tive without a single calculation.
Price, 60o,

Anatomy of a Passenger Car Chart
Has every part numbered and named.

Price, 260.

Send for a special circular describing

these books in full. Any of these book*

sent prepaid on receipt of price.

AGENTS WANTED
Write for particulars.

The Norman W. Henley FublliUnc Oe.
132 Nassau St., New York. D. S. A.
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The Superiority]
OF

RUBEROID
Begistered U. S. Fat. Off.

ROOFING
For railroad uses is no bet-

ter demonstrated than by the

following letter:

"We have gotten better results

from Ruberoid Koofing than any

other rooling of this style which we
have tried. In fact, where we must

contend with coal smoke, we have

decided that we cannot afford to use

any other kind of composition roof-

ing. B. S. Wathen, Chief Engineer,

"The Texas Pacific Railway Co."

Send for Prices and Samples.

THE STANDARD PAINT COMPANY
100 William St., New YorK

CHICAGO. ST. LOoIS. PHILADEL-
PHIA. ATI^NTA, BOSTON. KAN-

SAS CITY, NEW ORLEANS.

Ball's Official R.R.

Standard Watches
IB AMD IB SIZE

17 and 21 Ruby
Jewels.
Sapphire Pallets

Ball's Improved
Safety
Double Roller

Are without
question t h •

flneit watchM
th«t American
talent and
skilled labor

can produce,

and thej are

giving a n c h
unlreraaleatl*-
(acUon that we
have no hesi-

tancy In claim-

ing that they
are the beat

and safest

railroad watch
on the market.

Tests serere

and numerous
hare proren
this tact to the

moat critical

nsera In all sections of the country, to which

thousands of good Railroad and Brotherhood

men are ready to certify.

We bare an authorized agent In nearly erery

railroad center. Call on him for information

and facts. Write us for descrlptlTe matter.

me Webl) (. Ball WatcH (o.
Watch Manufacturers

Ball Baildint, CIcTcUnd. Ohio, U.S.A.

Patents.
GEO. P. WHITTLESEY

McQILL BUILDINQ

Terms Reasonable

WASHINGTON, D. C

Pamphlet Sent

Combination Band Rip and Edging Saw.

Our illustration shows a new com-

bin.ition b;ind rip and edging saw. For

edKinw, llu: t:iMc is provided witli a

traveling chain under the out-feeding

roll, and is operated by a sprocket

chain and gv;aring from the same shaft

that runs the upper-feed rolls. This

traveling chain has a vertical adjust-

nuiit and can be quickly dropped

below the surface of the table so as

to be out of the way for ripping.

The column of this machine is

very heavy and is free from vibr.-ition.

The distance between

the fence and the

saw blade admits ma-

terial up to 24 ins.

wide. The rolls may
be raised to receive

timber 12 ins. thick.

Tlie table is of ample

size, and has, at the

front, a plainly stamped

index. Idler rolls are

fitted in the table to

reduce friction. A cam
lever releases, moves

and clamps the fence.

The wheels are 42

ins. in diameter, made
with spokes and are

entirely of iron and

steel, the lower one is

heavy and has a solid

web, which gives it

considerable momen-
tum, so that its speed

governs that of the

upper wheel, prevent

ing it from over-run-

ning. The wdieel shafts

are of steel, especialh

heavy, running in extra

long self-oiling bear-

ings.

The straining device

controlling the upper

wheel, and the path of the saw blade on the

face of the wheels, is a new and very sensi-

tive device. It has a forward, backward and

also a side adjustment. It is regulated l)y

an adjustable weight and a compound lever

wiiich make it so sensitive that no

matter what the vibrations inay be. the

strain takes up the slack in the blade in-

stantly, adding wonderfully to the per-

fect working of the machine and the

life of tlic saw blade. The saw guides

are the latest improved pattern with

sectional hardwood blocks arranged to

permit of taking up the slightest wear

and perfectly guiding the blade in the

plane of the cut.

There are three speeds of feed. 30,

60 and 125 ft. per minute. Faster

feeds can be furnished if desired. The

feed is very powerful; the driven feed-

ing-in and feeding-out rolls are close

together, thus enabling short stock to

be worked. They arc adjustable in-

stantly up and down by means of the

long lever above, placed conveniently

to the operator, or they may be raised

from the board, instantly stopping the

feed, f.r lifted f|uickly out of the way

for use as a hanil feed rip-saw. All

this may be accomplished by a single

movement of the long lever. The

fecding-out roll bearing is adjustable

to take up the slack in the driving chain.

For further information regarding

this tool, write direct the manufactur-

ers, J. /\. Fay & r-Igan Co., 445 West

BAND

Front street. Cincinnati. O., and they

will be glad to reply to any enquiry.

Cleanola is the name given by the mak-

ers to a composition which is intended

to clean, polish, renew and preserve var-

nished surfaces. It is used on many rail-

roads as a car and locomotive cleaner and

is used by palace car companies here and

abroad. The cleaner 'is put up in cans

from 6 oz. to gallon sizes and is supplied

by the barrel and half barrel as required.

The Cleanola Company have offices in the

Fulton Building. Pittsburgh, Pa., and

they will be happy to answer any inquir-

ies which may be sent to them by those

interested.

It seems natural that the people of

countries that produce no petroleum

should want to use alcohol in their

automobiles. .\lcohol can be made

from anything containing carbon. In
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AN
ACCEPTABLE
CHRISTMAS
PRESENT
ought to be something

that will be preserved

as a reminder of the

giver. There is no arti-

cle so well adapted for

this purpose as a good

book. Among books at

the present day there is

nothing more suitable

than the History of the

Development of the

Locomotive Engine, by

Angus Sinclair. If you

have trie ids among rail-

road men upon whom

you wish to confer a

courtesy, send them this

book as a Christmas

present. It costs Five

dollars, being less than

a box of good cigars and

does not go up in smoke.

Angus Sinclair

Company
136 Liberty Street,

New York, N. Y.

Greece an agitation is going on to

overcome the difliculty of expensive

gasolene by sulsstituting a cheap form

of alcohol distilled from currants,

which is a crop chronically suffering

from overproduction.

Hard Work Well Done.

If we may judge from several very

outspoken expressions of opinion which

liave come to our knowledge we would
•^ay that the King-Lawson dump cars

have Ijcen giving some excellent ser-

\ice of a very hard and exacting nature

and liavc stood up to the work without

costing much for maintenance. The
Lackawanna have been using these cars

lor the past two years in all classes of

.gravel work and earth excavation and

what is liarder still, tunnel rock excava-

tion material has been most successfully

liandled.

A contracting firm testifies to the

fact tliat these cars stood on the track

KING-LAWSON DUMP C.\R.

which liad one rail elevated and .dumped
material to the high side far enough
away from the rail to do away with the

necessity of rehandling. Another firm

i)f contractors in railway work refer to

the fact that the King-Lawson cars

dump material quickly and this is im-

portant as on a busy road they cannot

hold the main line longer than about
fifteen minutes and they are pleased

with the fact that after the material has

been dumped it does not have to be

moved or leveled for other trains to

I)ass. The air dumping mechanism
worked without giving any trouble.

The kind of work done by these steel

dump cars indicates that they were not

engaged in any show parade or exhibi-

tion game. They were not mollycod-
dled in any way but were put into hard
service where the rapid and expedi-

tious removal of rough material was
the only thing thought of by those en-

gaged in the work. The cars did what
was expected of them without being
followed by an army of repairers and

International Correspondence Schools
Box 805, Scranton, Pa.

PlclSf explain, Willi. 'Ul lurTlifi ..l.lit:,iliuii on my part.
how I o.in qii.ility lur .t l.it^.cr s.Tl.iry .ind advance-
men! lo Ihe position I.ctoTt- wlii, h is tiiatlied X.

Gonetal For.mnn R. R.
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Tate Flexible

Staybolt

Holds firebox sheets secure-

ly together, and accommo-

dates itself to the unequal

expansion of the plates.

FLANNERY BOLT
COMPANY

PITTSBURG, PA., U. S. i.

Suile 308, Frick Bldg.

n. E. D STAFFORD, • Ceaaral Maa«««r

Writ* ut for R*f«rane« Book

took rough and smooth, bitter and

sweet as it came and stood the racket

in f?ood style. Those interested in

knowing more about tlic performance

of the King-Lawson air-operated dump

car should communicate with Captain

Thomas Lawson, of 17 State street,

New York, and give him a chance to

hand out a few facts.

Water Gauge.

Do you know what an .-Xshcroft Pris-

matic Water Gauge is? If not, there is

an easy way to find out. Drop a post-

card to the Ashcroft ISL-mufacturing Co.,

of 85 Liberty street, New York, and ask

for a copy of their folder on the subject.

In the meantime we may say that this

prismatic gauge is one which, when in

use, makes the water look black and the

steam space white. This has the effect

uf showing a very clearly defined line of

demarcation between the two and the

water level in a boiler is a thing about

which there should be no uncertainty and

about which no one can afford to take

chances. The gauge is flat and broad and

the metal part is made of a special bronze

composition. The stems are of Tobin

bronze and the valve seats are reinforced

with special hard bronze and everything

else is made of good material. The glass

is the striking feature, however, and it is

simply a flat piece with a series of parallel

V-shaped grooves running up and down

in it, and the property of this glass is to

so reflect the light that w-ater looks black

and steam looks white when seen through

it. The gauge is a good thing. You oug'ht

to look into it.

Alundum.

A folder recently issued by the Nor-

ton Company of Worcester, Mass.,

gives a brief account of the invention

and use of alundum. This material

forms a most useful abrasive and alun-

dum wheels are largely used for grind-

ing in railway repair shops and in other

industries. A few words from the

folder telling what alundum really is

may not be out of place here.

"The process of making alundum

consists in taking the oxide of alumi-

num found in nature and known as the

mineral bauxite, purifying and melting

it in immense electric furnaces. Upon

cooling, the mass solidifies as ingots

of alundum. Beautiful crystals are

found in the center of these masses,

showing nearly all the variety of colors

found in the ruby and sapphire, of

which alundum is one variety.

"Bauxite, the raw material from

which alundum is made, is the purest

naturally occurring amorphous oxide

of aluminum known. This mineral was

originally found at Baux, France, from

which it derives its name, but purer

forms are now obtainable in the

United States.

Locomotive

Blow=Off Plug Valves

All Brass, extra heavy, with Cased Plug.

For 250 lbs. pressure.

Made with Draining Plug to prevent

freezing.

LOCOMOTIVE

GAUGE
COCKS

For High Pressure

Bordo Self-Closing
Gauge Cocks, made
with renewable Hard
Bronze seat and disc

Opened and closed

with a quarter turn.

Guaranteed Steam
tight under the most
exacting conditions.

Shanks Threaded to

specifications for Lo-
comotives.

Seats and discs replaced under pressure.

Swing-Joints and

Pipe Attachment

May be applied between Locomotive and

Tender.
These Swing-Joints are suitable for

Steam, Gas, Air, Water or Oil

Conaplefe Booklet on Appllcalion

L. J. BORDO CO.
PHILADELPHIA, PA.
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The

Twentieth

Century

Outfit

WHAT DOES IT DO? it ilot-. the work ofn l»t of

man. is on ils job all the time—men sometimes fail to reach

tin- stu'p f'^r (lays— it costs less than the annual pay of any
..lie I't tliis lot Lif TTU-n. For further iiiffiniKition write

Buker & CarrMfg. Co., '"
S"„x::,".";•'",•

"

FROM HAND CARS TO EX-

PRESS LOCOMOTIVES.
Drawings tor all kinds of railroad ma-

chinery a specialty.

SIDNEY (. (ARPENIER, ^'ZZr'
PI,»INVII<i:,B. CONK.

MICA
CABOOSE LAMP (HIMNEYS

Save 50 per cent.

STORRS MICA CO.,

R. R. Dept. Oweg-o. N.Y

NO MORE BILLS for PACKING

No Cutting of Rods

Less Oil. No friction

Quaranteed 3 years. 30 Days' Trial

No Pay unless Satisfactory

Beware of imitations. Use the Best

Manufactured only by

Holmes Metallic

Packing Company
Wilkes-Barre, Pa.
Send for Catalo£ue K

THE WASHBURN CO.
M innea.polis, Minn.

Automata Couplers
For Frelihi, Engine and Paiienter Serrice

"In order to insure rapid and con-

tinued cutting so far as sharpness is

concerned a peculiar quality is neces-

sary. There must be a fracture which

will give a number of sharp-cutting

points. This is obtained in alundum.

"DitYcrent grades are required for

different materials to be ground. Cast

iron, steel, brass, glass, bone, leather,

wood and other substances demand
wiiccls of special grade to make the

grinding operation continuously effi-

cient."

The folder contains an interesting de-

scription of this useful abrasive and is

worth reading. Write to the Norton

Company for a copy.

A recent press dispatch from James-

town, N. Y., says that a meeting of the

employes of the Erie Railroad, represent-

ing every branch of the service, has been

held in that city to consider the forming

of an Erie Employes' Pension Associa-

tion. The company presented a plan by

which they would assist their employes,

and this plan was formally accepted by

the men. It will be more fully developed

early in 1908. The officers representing

the men at the meeting were Messrs.

J. J. MacNeill, Cleveland, president, and

I'". J. Jones, Youngstown, secretary.

The New York, New Haven & Hart-

ford Railroad are now running their

thirty-five Westinghouse electric loco-

motives on local trains between the

Grand Central Station, New York, and

.Stamford, Conn. The success of the

operations involved has exceded the ex-

pectations of the officials of the rail-

way company and of the manufactur-

ers, and it is understood that a con-

siderable addition to the locomotive

equipment is now under consideration.

Each locomotive was intended to haul

only five-car local trains, but it fre-

quently happens that train's of as many
as eight cars are handled with ease by

a single locomotive, and on a recent oc-

casion one of these locomotives pulled

a broken down steam locomotive with

its train into Stamford so that a new
engine could be attached, and we have

no doubt that a steam locomotive will

be happy to return the complement if

occasion for it should ever arise.

The fifty-fourth annual meeting of

The American Society of Mechanical

Engineers will be held in the Engineer-

ing Societies Building at 29 West 39th

street, New York, December 3-6, 1907.

Symposiums on foundry practice, giving

the experiences of prominent men in

that line of work, have been arranged

for. The specific heat of superheated

steam will be taken up, and a very im-

Homestead
Valves

StraUblway, Three-way and Fonr-way,
and

Homestead
Locking Cocks
Are Famous the World Over

They cost more, but are worth very much
more than other makes. You try

them and »ce.

Iron Boily. lirass Plug. IH in.

HOMESTEAD VALVE Mf(i.(0

HOMESTEAD. PA. PITTSBURG, PA.

American Locomotive

Sander Company
I3tb & Willow Sts., Philadelphia, Pa.

Proprietori and Manufacturers

LiACH, Shiiiukni, Dean. ^ANIIPP^
Houston, "Shi" and Cubtib OftHUl^IVO

THE ROBERT W. HUNT & CO.
Bureau of Inspection, Tests and Consultation,

1137 THE ROOKERY, CHICAGO.

66 Broadway, New York.
Park Building, Pittsburg.

31 Norfolk House, London, Eng.
Inspection of Steel Rails, Splice Bars. Railroad

Cars, Wheels. Axles, etc. Ch em ical Laboka-
TORY—Analysis of Ores, Iron. Steel, Oils, Water.
etc. Physical Laboratory—Test of Metals, Drop
and Pulling Test of Couplers, Draw Bars, etc

Efficiency Teats of BoIlerB, Etn^nea
and LocomotlTes.
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One Year and
Eleven Months'

SERVICE
WITHODT RBPACKING, ON

High-Pressure Locomotives

I
ortant and cxliaustive work by a pro-

fessor of engineering at Cornell Uni-

versity will be presented. The utiliza-

tion of low grade fuels in gas produc-

ers, combustion control in gas engines,

tests of producer gas engines, etc., will

come before tlic society. Other topics,

such as industrial education, power

transmission by friction driving, cylin-

der jMirl velocities, etc., will be dis-

i usscd. These subjects have been

Heated by prominent engineers of

I'uropc and America, professors of our

universities, and men eminent in the

|.articular work of which they write.

I he committee have on hand an inter-

esting excursion and an address in the

e\ening which is expected to be especially

iiijoyable.

Style 30O TV.

A throttle failure is an absolute

impossibility where Crandall's

Throttle Valve packing is used.

IT WILL NOT BLOW OUT

Crandall Packing Co.
FACTORY AND GENERAL OFFICE

PALMYRA, - - NEW YORK
BRANCHES

NawYork Cleveland

13« Liberty St. 9 So. Water St

Chicago

52 West Washington St.

Directory of Railways

of the World
The Universal Directory of Rail-

way Officials, published in Lon-

don, contains a list of the entire

railroads of the world, with

physical particulars and name*

of all officials.

Send Your Order Now
tor the 190T tdltlon.

Pric* $4.00 Pr«t>aid

A.. FENTON MTALKER
KoW B«prefleDtatlTa for 17. %

l^S I^lbarty St. N«w York

Testing Track, Not Engine Speed.

In some reports which have recently

appeared in the daily press concerning

ecrtain tests the Pennsylvania Railroad

have been making on the West Jersey and

.Sea Shore Railroad near Clayton, N. J.,

If has been stated that the company was

racing steam and electric locomotives,

with a view to determining the speed ca-

pacity of each. The types of electric and

steam locomotives which have been used

in these experiments were not designed

primarily for speed, and any inference

based on their performance in this regard

would be incorrect. It was not a speed

contest, it was a track test.

Experience has indicated that the opera-

tion of electric locomotives, owing to their

lower centre of gravity, has an effect upon

the track entirely dififerent from that due

to the action of steam locomotives. In

order to ascertain the exact nature and

extent of this pressure upon the rails the

motive power department of the Pennsyl-

vania have devised the apparatus which is

being utilized at Clayton.

A stretch of track about 166 ft. in

length has been equipped with rails and

cast steel ties, designed and made espe-

cially for this purpose. Instead of attach-

ing the rail to the ties by spikes, a special

form of block has been substituted which

allows a very slight movement of the rail

as the engine goes over it ; this movement

registers the force with which the flanges

of the wheels preft against the rails. It

is expected that a large number of experi-

ments with this apparatus will show \v.hat

the effect is of either steam or electric

locomotives, moving at different speeds

over either straight or curved track.

Necessarily to make these tests, the en-

gines must move at different speeds, and

at times each attains it maximum speed.

.\n electric apparatus has been devised

to measure the precise amount of time

elapsing while the different locomotives

pass over this 166 feet of track, in order

that in computing the effect upon the

track the exact speed attained may be

THE TANITE CO.
•eeKs tKe support of
Railroaders becauset
The man who uses a TANITK wheal

will find it Bafc. Uccaunc pay for a TAN-
ITB wheel secure* the greatest produc-

tive capacity. Because TANITE MILLS
EMERY is mined in America and ap-

peals to all who earn wages in America.

Because TANITE grinding machines art

practical.

THE TANITE CO. sella Emery, Solid

Emery Wheels, BufTing Lathes, Guide Bar
Grinders, Car Brass Grinders, liench and
Column Grinders, Surfacing Machines,
Open Side Emery Planers, Saw Gam-
mers, Automatic Planer Knife Grinder*,

Diamond Tools, Polishing Paste for Brai*

and Nickel, Emery VVTieel Cutters and
Dressers.

The Tanite Co. builds special machines

for special wants

THE TANITE CO.
STROUDSBURG. PA.

THE UNION

SWITCH & SIGNAL

COMPANY

CONSULT INO

AND MANUFACTURING

SIGNAL ENGINEERS

Automatic Block Signals—Electric

and Electro-Pneumatic

Interlocking— Electric, Electro-

Pneumatic and Mechanical

Electric Train Staff Apparatus

General Offices and Works at

SWISSVALE, PA.

DISTRICT OFFICES:

NEW YORK
CHICAGO -

ST. LOUIS

• 143 Liberty Street

Monadnock Block

- - Frisco Building

Oliver Lippincott

photographer

20 John Street, New York

Process and Mechanical Prints

Perfect reproduction from Tracfalgs,

Black Lines. White Paj>er. mar iiM. fof

Specificaticns and Eatimatea.
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The Twentieth

Century

Master Mechanic

Won't use Solid Mandrels.

Cost too much, take up too much

room and don't give satisfaction.

Nicholson

Expanding Mandrels

Take everything from I to 7 inch

holes. Take up little room

—

always ready and you can buy

four sets for the cost of one of

the solid kind.

Are You UsingThem?
Catalogue tells you

more about them.

W. H. Nicholson & Co.
Wilkesbarre, Pa.

STANDARD MECHANICAL BOOKS

FOR ROAD AND SHOP MEN

BY CHAS. MeSHANE.

TheLocomotiveUp to Date
Price, $2.50

New York and

Westinghouse Air Brakes
Price, $1.50

One Thousand Pointers for

Machinists and Engineers

Price, $1.50

All boolia bound In line cloth.

AGENTS WANTED everywhere; write for

teraia and dcKriptire circular*. WtU W tenl
prepold to any tddreu upon receipt of price

GRIFFIN ^WINTERS
171 La Salle Street, CHICAGO

known. The steam and electric locomo-
tives, however, go over the track at diiTer-

ent times, and there is no element of con-

test as to speed between the two types.

The matter of speed is purely incidental

to the main purpose of the tests, which is

to enable the company, in planning its

electric installations in New York, to de-

.«ign a track so^safe as to be absolutely

secure against any deformation which
might arise from the use of any type of

locomotive that may be put in service.

The H. W. Johns-Manville Company,
of New York, have recently issued sev-

eral small folders setting forth the mer-
its of some of their products. The
folder called "Pipe Covering Pointers"
says:

The insulating properties of any
kind of pipe covering depend entirely

upon the amount of dead air which it

confines. Asbesto-sponge felted cover-
ing has high efficiency because it con-
tains an immense number of minute
air cells. This is due to two causes,

wliich are the materials employed and
the peculiar laminated form of con-
struction. This asbesto-sponge felted

covering is made up of laminations of

fine paper composed of asbestos paper
and particles of finely ground sponge.
These materials are naturally of a

cellular nature, and being made up like

the leaves of a book and additional air

spaces are provided between each layer.

Another product is the moulded mica
waterproof lamp sockets. They are for

use out of doors, for streets, parks, etc.,

also in mills, tunnels, mines, packing

houses and other damp places. They do

not break or crack like porcelain, are

waterproof and possess the good insulat-

ing qualities.

Their folder concerning leak-no

states that its peculiar chemical action

lies in metallizing and its power of

amalgamation. During its metallizing

process it expands so that it fills a leak,

and as it expands equally with iron and
steel. Leak-no is a chemical metallic

compound, prepared in powder form
and used by mixing with water to a

stiff putty. When in this state it is a

thoroughly plastic material that will

metallize in a few hours and become a

part of the casting to which it is ap-

plied. When hard it has the same
color as cast iron.

Awards at Jamestown.
The Jury of Awards for the James-

town Exposition have awarded the

Baldwin Locomotive Works of Phila-

delphia a diploma of a gold medal for

the most admirable, effective and artis-

tic installation of their exhibit. The
Exposition Company state that they

will forward to this firm, in due season,

the award diploma, together with a re-

plica in bronze of the medal.

TOOL
Die Blocks

Steel Forgings^^^^^^^—^
First Prize awarded at the
Louisiana Purchase Ex-
position, at St. Louis, for

our TOOL STEEL when
placed in competition
with the best makes in

England and Germany.
Writo lor Inlormallon and Prices.

Spoclly Nclnnes Tool Steel when
ordering.

McINNES
STEEL CO.

CORRY, PA.
Agents

BOHSOCK & BaimtES,
291 Pearl St., New York.

ROY MACHINERY CO.,
Minneapolis, Minn.
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