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WESTINGHOUSE The recent death of George West- much more heating current, but this belief was easily
AND ELECTRIC inghouse removed from the world put to the proof since both types of cars were equipped
TRACTION a personality which has indirectly with exactly the same capacity in heaters. Temperature

but powerfully affected the progress of electric traction.
The history of the Westinghouse Electric & Manufac-
turing Company exhibits the application of the princi-
ples which he impressed upon it when the company’s
operations were simple and few and when he could
personally know what his engineers were doing in tech-
nical lines. Electric traction began to command atten-
tion at about the same time as the alternating-current
transformer and soon after the invention of the incan-
descent lamp. At that time Mr. Westinghouse had
completed his pioneer and monumental work on the air
brake and was busily engaged in building up a success-
ful organization to manufacture electric lighting and
power apparatus. When this work was finished an ex-
tension of the activities of his company into the traction
field came as the next logical step. A motor of the then
temporarily standard bipolar type was designed in 1890,
and a few months later an inclosed motor with four
salient poles was developed and successfully marketed.
This was followed by one successful type of motor after
another, produced to meet the rapidly expanding re-
quirements of the field. In all of this work the char-
acteristic feature has been the Westinghouse pioneer
spirit, and this has been true even in those lines in which
the founder was not primarily interested. Just as the
transformer, the induction motor and many other elec-
trical devices were taken up in incipient form and de-
veloped in spite of great obstacles, so in later years the
series a.c. motor, the high-voltage d.c. motor, and latest
of all the phase converter, have been carried intrepidly
through the experimental stage. The company is
famous for its ability to commercialize an idea promptly
and effectively. In this is reflected the spirit of the
pervasive personality who so long doaiinated the or-
ganization.

The present trend in the construc-

HEATING : ’
NON-BULKHEAD tion of city cars is to make wider
CARS use of the non-bulkhead car. The

advantages of this car over one with bulkheads are so
pronounced that some companies have even gone to the
point of rebuilding platform prepayment cars to the
non-bulkhead type. As some operating men believe
that such a car is much more difficult to heat, it may be
of interest to mention the experience during the very
severe weather early this March of a large Eastern city
railway which operates both classes of prepayment cars.
It was thought that the non-bulkhead cars would require
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readings, therefore, were taken at the rear, middle and
front of a large number of cars of each type. Much
to the surprise of all concerned, the non-bulkhead cars
were found to be generally warmer than those with
bulkheads. This paradox finds its solution in habits of
the motormen and conductors which are contrary to
the rules. The motorman nearly always keeps the side
exit door partly open, and drafts get into the body of
the car because the bulkhead doors are so far behind
him that he does not turn around to close them every
time some departing passenger leaves them open. In
like manner, the conductor, who does not stand on a
fully vestibuled platform, likes to keep the rear bulkhead
doors open far enough to secure a warm draft from the
car. Thus, in practice, such a car may not be as com-
fortable as a fully vestibuled, non-bulkhead car the
doors of which are always closed while it is in motion.
Of course, this condition would not be likely to hold on
an interurban line where bulkheads are desizable to cut
off the drafts inevitable in high-speed operation. It is
worth adding that the doors of the non-bulkhead cars

on the system peny 0 ed extend slightly below the plat-
form leyel so that doép

afts are excluded even after
the cars|have B%e/g in servic : for a long time.
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The electric locomotive shops for
thés New York, New Haven &
MOTIVE SH 30/‘0”]-} {tfo;»’d, which have just been
built at Van Nes described elsewhere in this
issue, are novel not only on account of the size but also
on account of the general plan of design. Generally
speaking, the arrangement of the main shop building
impresses the observer with the idea that it has been
designed more along the lines customary for steam
locomotive repairs than for the lesser needs of the elec-
trically operated unit. This is evidenced by the longi-
tudinal arrangement of tracks in the erecting shop with
60-ton transverse cranes overhead. Undoubtedly the
overhead crane is an invaluable piece of equipment in
any modern shop, hut the necessity for two cranes of
such large capacity for electric locomotives with easily
removable cabs and with articulated frames is not read-
ily apparent. On the other hand, it is reasonably safe
to say that, no matter what changes in the design of
electric locomotives may come up within the next dec-
ade, these shops will be prepared to handle them. But
one point of marked difference from steam locomotive
practice will be noticed in the absence of pits. Only
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one of the three longitudinal tracks in the erecting
shop is thus equipped, and in this case the pit extends
for only about one-third of the total shop length. The
advantage of this innovation obviously lies in the fact
that a continuous floor is afforded and that the trans-
portation of material and the movements of the work-
men transversely with the shop are greatly facilitated.
On the other hand, it is difficult to see wherein the elec-
tric locomotives can differ from their predecessors in
obviating any necessity for going underneath to dis-
semble and assemble equalizers, binders and brake rig-
ging. In fact, the practical omission of pits can hardly
be considered as an obviously satisfactory experiment.
In the matter of equipment the shops are remarkably
complete, and the arrangement of tools shows that an
exceptional degree of thought has been devoted to this
important feature. This indication is borne out also by
the fact that an unusual number of novel and ingenious
labor-saving devices of all kinds have been provided,
and the brief descriptions of these are well worthy of
perusal by anyone interested in economical maintenance.

This applies also to the design of the pits in the
inspection shed. A depth of 5 ft. for inspection pits
is certainly a novelty, but the ease with which one can
walk through them is ample evidence of the value of
the scheme as a time-saver for inspectors, and this
innovation is one which appears well worthy of con-
sideration.

MAINTENANCE AND DEPRECIATION

One of the most striking facts apparent to the close
observer of electric railway reports is the great varia-
tion in maintenance and depreciation charges made by
different companies operating under more or less equal
conditions. The evil is an old one. As long ago as 1901
T. S. Williams, now president Brooklyn Rapid Transit
Company, read a paper before the Street Railway Ac-
countants’ Association pointing out the danger of
charging ordinary maintenance expenses to capital ac-
count, and a modern instance of this practice on a
steam railroad recently brought down scathing ecriticism
from the Interstate Commerce Commission. While we
recognize these delinquencies and would not be consid-
ered as attempting to offer any extenuations for them,
vet we believe that part of the past and existing varia-
tion is due directly to the confusion among public service
commissions, experts and railways as to the best
accounting treatment to be used.

Strange as it may seem, on this question and upon
the dividing line between “maintenance” and “deprecia-
tion” accountants are greatly divided. According to
Halford Erickson, of the Wisconsin Railroad Commis-
sion, depreciation, defined as a lessening in value, in-
cludes maintenance or upkeep as well as the general
decrease in value usually termed “depreciation.” Others
claim that maintenance includes depreciation. Most
accounting systems, however, keep these outlays apart,
but there is an undesirable variety of practical treat-
ment of the two in view of the popularity of standard-
ization at the present time.
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The recently issued tentative Interstate Commerce
Commission classification for electric railways provides
the usual maintenance expense accounts. Depreciation
accounts are also provided in order that carriers who
are required by the state authorities to do so may
create reserves to meet or reduce the amounts other-
wise chargeable to operating expenses or to profit and
loss to cover the cost of the property retired. According
to the accounting directions, repairs go to the mainte-
nance expense accounts, but if the depreciation account
is used, charges for renewals must be excluded from all
accounts affected by the depreciation account and must
be charged directly to an appropriate reserve which is
maintained by the charge to the depreciation account.

The Public Service Commission of Montana under-
stands the depreciation expense account to cover “all
expenditures for ordinary repairs, renewals or replace-
ments resulting through wear and tear and incidental
casualties, such expenditures being necessary to keep
the productive capacity of the plant to its original state
of efficiency.” Yet this commission orders a deprecia-
tion expense account sufficient to set up a depreciation
reserve, by a periodic charge in operating expenses, of
an amount equal to the total original cost. The prac-
tices of the Railroad Commission of Wisconsin and the
Public Service Commission of Indiana are similar to
that followed by the Montana Commission.

On the other hand, the Board of Public Utility Com-
missioners of New Jersey and the Public Service Com-
mission of Maryland deduct the amounts charged to the
maintenance accounts for repairs from the amount esti-
mated to cover the wear and tear, obsolescence and in-
adequacy for the period and credit only this difference
to the depreciation reserve. The Public Service Com-
mission for the First District of New York makes a
similar deduction of actual repairs from the estimated
deterioration based on the life of the property, but it
goes one step farther in that in the case of assets not
capable of satisfactory individualization, such as tracks,
all renewals and replacements are considered repairs, so
that little depreciation reserve need be carried. In the
case of individual structures, a depreciation reserve
must be set up sufficient to equal the original cost less
salvage at the end of the estimated life. As a final
variation, we might mention Mr. Erickson’s recent
statement that it is quite possible that the best way to
deal with the subject is to determine the total cost of
both repairs and renewals, set into a reserve the entire
amount and charge to the reserve all expenses for re-
pairs as well as renewals.

These examples are sufficient to show the lack of con-
certed action on the part of public service commissions
in accounting for repairs, renewals and replacements—
in short, for “maintenance” and ‘“depreciation.” We
believe that the abstruseness of the subject would be
greatly lessened if the accounting technique in regard
thereto were standardized. This is a subject which the
Accountants’ Association could well consider. By taking
a definite standpoint on this question that body could do
much to clear up the present hazy situation.
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GOVERNMENT OWNERSHIP AND OPERATION

Theodore N. Vail’s discussion of government owner-
ship and operation in the annual report of the American
Telephone & Telegraph Company, referred to elsewhere
in this issue, will prove to many the most interesting
part, because of its discussion of the advantages and
disadvantages of government ownership of public utili-
ties.

Nothing truer can be found than his statement that
“government and administration is more or less a
game of politics, and while with government operation
it may sometimes be possible to have efficiency, it will
always be impossible to have economy.” Any govern-
ment report upon government operations that does not
disclose wasteful and unscientific methods is rarer than
Halley’s comet, and while in theory there is no reason
why government operation should not be as economical
as private operation, in actual performance it is impos-
sible to overcome the effect of the political favoritism,
dilatory action and finished mediocrity that exist in our
governmental departments. In KEuropean countries,
where there is a more conservative trend of mind and
where even the minor public offices carry with them a
certain honor and prestige not only for the holders but
also for their families, it has generally been considered
that conditions more favorable to successful governmen-
tal operation exist. Hence, even more impressive is the
statement made by Mr. Vail that nowhere in Europe
under governmental operation are the rates so low and
the service so good as under the privately operated Bell
system in this country.

This fact is highly illuminating in itself, but its im-
portance is further emphasized by the statement that
in the foreign countries in question there are two
sources of revenue to the governmentally operated com-
panies—the payment of those who use the service and
the payment of the deficit of operation out of the gen-
eral revenue. It is absurd, of course, to use as a cri-
terion of the success of government ownership the part
payment made by a citizen as a user of the service and
to eliminate the part payment made by him as a tax-
payer. The total cost is the determinative element,
and if advocates of municipal ownership were to take
this into consideration, their use of foreign analogies
would be doubly untenable.

The crux of the whole question of government own-
ership and operation in our country is this, that the
narrow margin existing between economy and waste
cannot be traversed properly without a responsible or-
ganization with individual initiative, watchfulness and
permanency of interest. Successful operation requires
superior methods, expert executives, heavy responsibil-
ity and undisputed directive authority—attributes that
cannot be found under governmental ownership in a
country where, as James Bryce says, “there are imper-
fect powers of control over the administrative depart-
ments, and the nation does not always know how or
where to fix responsibility for misfeasance or neglect,
no one acting under the full sense of direct accountabil-
ity.” What, then, would we advocate for this country?

ELECTRIC RAILWAY JOURNAL

621

Simply governmental regulation. This is not an ad-
ministrative function, but rather a judicial review, hav-
ing for its purpose the conservation and protection of
the interests of all. Our government is far better
qualified to perform this service than that of adminis-
tration, and we believe that commissions of high stand-
ing would be a greater protection to public interests
against private exactions than government ownership
with its inevitable lack of economy.

RUSII-IHOUR FALLACIES

Electric railway managers are so concerned with the
handling of the rush-hour traffic that they, do not
always place a fair value on the importance of midday
traffic. If a transportation man is asked what is the
proportion between the two kinds of travel, he will be
pretty sure to state it in terms of one-way movement.
But it is a serious mistake not to remember that, while
« rush-hour car is overloaded one way, it is practically
empty the other way, while the midday cars usually
carry a fairly equal number of passengers in both direc-
tions. The reason for this is evident. The rush-hour
travel is between home and a fixed place of employment,
while midday travelers are agents, house mechanics,
shoppers, school children and others, some of whom are
traveling in one direction and some in the other. It is
likely, then, that the construction of two-way traffic
curves would show some really astonishing figures in
favor of inter-rush-hour travel.

This question has a most important bearing on the
maintenance of good relations with the public. It is
not hard to convince a fair-minded man that it is always
financially impossible and frequently technically impos-
sible (as in cases of limited track capacity) to have a
seat for everybody during the rush hour. But the
same excuse cannot be offered for making people stand
in the middle of the day when fewer cars are run. In
some cities: women will postpone their shopping until
late in the afternoon since they prefer to return when
cars are plentiful instead of waiting a long time for a
car which will be crowded anyway. Another good rea-
son for giving adequate service throughout the day is
that it reduces the extra list, which in turn will make
more and better men available during the peak periods.
The platform expense will, of course, be in a larger
ratio than during the heavy hours, but the service will
be given under conditions which tend to more economi-
cal operation and greater safety.

The foregoing remarks are not based on theory but
rather on the observation of a line in a large city on
which a splendid midday traffic has been built up from
small beginnings through a recognition of the principle
that such riding is better balanced than rush-hour busi-
ness and because it has been found that more riding will
follow a more frequent service. It is worth emphasiz-
ing that this result was obtained in a city of more than
350,000 population, for it is commonly assumed that in
communities of such size the distance between business
and home is too great to encourage lunch-hour travel
in addition to the other sources of traffic.
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Electric Locomotive Shops for the New Haven

The Largest Electric Locomotive Shop in the Country Has Just Been Placed in Service by the New York,
New Haven & Hartford Railroad Company and a Description of the Arrangement

of Buildings and Their Equipment Is Given

Since the installation of single-phase electrification
on the New York, New Haven & Hartford Railroad in
1907 all of the repairs to the equipment on the electri-
fied zone extending between New York City and Stam-
ford, till within the last few months, have been made at
a small shop in the latter place. With the plans for the
extension of the electrified zone to New Haven, however,
the necessity for a larger shop became obvious, and a
remarkably complete plant has just been constructed at
Van Nest, some 4 miles from the New York terminal of
the Harlem division at 133d Street and Harlem River.
This location was selected for the reason that the Har-
lem division of the road handles practically all of the
freight originating in New York City, and within the
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it is already being heavily worked on account of the de-
sire of the management to overhaul spare equipment,
such as trucks, driving wheels, motors and the like, so
that it may be kept on hand ready to install quickly
upon disabled locomotives without involving the neces-
sity for holding the engine out of service. At present
the shop has to take care of forty-eight a.c.-d.c. locomo-
tives and fifty-two straight a.c. locomotives. The multi-
ple-unit cars number twenty-seven, of which twentv-one
are a.c.-d.c. and six straight a.c.

GENERAL ARRANGEMENT

The shops, as shown in the accompanying line cut, are
situated to the north of a large coach yard alongside

-Test Track with D.¢, Third Rail aud A.C. Trolley

Maiu Line

e
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New Haven Shops—General Arrangement of Existing and Future Buildings

next few months, when the electrification is completed to
New Haven, a majority of the locomotives will pass the
shop on their regular runs. In addition to this, a large
number of switch engines are operated in the freight
vards along the Harlem division, and their require-
ments, together with those of the multiple-unit cars for
the commuting traffic out of New York, make the loca-
tion of the shop peculiarly advantageous.

The facilities of the original shop at Stamford have
been inadequate for several years past, as the extraordi-
nary growth of passenger traffic on the New York, New
Haven & Hartford since electrification has exceeded all
of the estimates. In fact, the a.c.-d.c. locomotives
operating over the present electrified zone and over the
tracks of the New York Central to the Grand Central
terminal in New York are very heavily overworked, be-
ing required to handle trains approximately 390 tons in
weight, although they were designed for a load of but
250 tons. The old shop will, of course, be replaced ab-
solutely by the new Van Nest plant for heavy repairs,
but it will be continued in use as an inspection shed for
engines and multiple-unit cars on the local trains ter-
minating at Stamford.

Although the new shop is just beginning operation,

of the six-track main line. The southern part of this
yard is used by the transportation department for a
freight yard, but its northern part is to be used as a
coach-cleaning yard and storage yard for multiple-unit
cars and trailers. In the middle of the freight yard
there is to be a test track having standard third-rail
charged with direct current at 600 volts and also a New
Haven standard overhead a.c. trolley wire carrying 11,-
000 volts. On this track all locomotives and multiple-
unit motor cars will be tested out as soon as they leave
the shop, the third-rail being provided so that a.c.-d.c.
lccomotives and multiple-unit cars which are obliged to
run over the tracks of the New York Central Railroad
in New York City may have a thorough trying out be-
tfore being placed in service.

The present buildings consist of a main structure
which covers the erecting shop, machine shop and in-
spection shed; a storehouse at the rear, reached by a
track alongside of the coach yard, and, at the side of
the main building, a power house, a blacksmith shop
and a small structure covering the lye vat. The three
last-named buildings contain no inflammable materials
and are of strictly fireproof construction, so they are
set very close to the main building to reduce work of



624

Lransporting pieces of apparatus to and from the latter.

As shown by the lay-out diagram, ample provision has
been made for an extension of the present shops when
future requirements of the road demand it. The exten-
sion' that will have the earliest consideration, according
to present plans, is the future paint shop shown at the
east end of the main building and separated from it by
a transfer table. The need for this, however, is de-
pendent largely upon the growth of the commuting traf-
fic on the division. The painting of the locomotives is
carried on at present in the erecting shop as no special
attempt is made to produce a high finish on the locomo-
tive cabs. The extension of the main shop building will
be made toward the west at such time as this may prove
necessary, because in this direction the opportunity ex-
iets for 100 per cent additional shop space.

All of the buildings are of a characteristically simple
style with brick walls and steel roof trusses. Permanent
construction has been carried out to a most complete de-
gree, all structures resting on heavy concrete founda-
tions and having concrete floors, except in the black-
smith shop and lye vat house, where cinder floors are
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ter having a balcony over it for the manufacturing de-
partment. * There are three longitudinal tracks in the
erecting shop which extend practically the entire length
of the building, the center one being extended through
the east wall to provide connection with the future
transfer table in the back of the main building. There
iz also a longitudinal track in the heavy-machine-tool
bay which extends half the length of the building and
serves as a repair track for engines that come in for
breakdowns or for special repairs. This track, in addi-
tion, provides the means for bringing in heavy pieces
of apparatus on freight cars so that they can be lifted
off and carried to any desired part of machine shop by
the overhead crane. Overhead cranes are provided in
the erecting-shop bay and in the heavy-machine-tool
bay. In the light-machine-tool bay 114-ton electric
hoists are provided, and these run upon a system of I-
Leam rails hung from the ceiling and provided with
switches so that material can be transported to any
desired part of the space served. Similar electric hoists
are provided in the balcony.

All of the main doors are of the rolling steel type,
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New Haven Shops—West End of Main Building with Dead-End Supports for High-Tension Trolley Wires

laid down. One of the ingenious features in this re-
gard is the fact that the pipe tunnel used for carrying
the exhaust steam and return for the heating system
of the storehouse from the corner of the inspection shed
is made of concrete, and as the trench is comparatively
shallow, the top is made flush with the level of the top
of the rail and serves as a walk between the storehouse
and the main shop building.

The yard outside of the building is, of course,
equipped throughout with 11,000-volt single-phase over-
head construction. The conductor wires are single and
are carried by single overhead cables strung between
latticed steel posts in accordance with the New Haven
standard construction for slow-speed or switch-yard
service. No high-tension wires are taken into any of
the buildings, and all switching of dead locomotives and
multiple-unit cars is done by a steam switch engine
which is kept at all times ready for service in the shop-
vard.

MAIN SHOP BUILDING

The main shop building is approximately 375 ft. long
by 175 ft. wide, exclusive of the inspection shed on its
south side. It includes an erecting-shop bay, a heavy-
machine-tool bay and a light-machine-tool bay, the lat-

one of them being provided with small entrance doors
tor individuals to pass in and out when the main doors
are closed. The high-tension conductors, as mentioned
above, are stopped off outside of the building, being
dead-ended with insulators attached to uprights made of
heavy angle-iron not in contact with the building wall.

All of the buildings are heated by the indirect hot-air
system, three sets of steam coils with centrifugal fans
being provided. The coils take exhaust steam from non-
condensing air compressors and auxiliaries in the power
house. Lighting is accomplished by numerous 500-watt
Mazda lamps in the two main bays and 250-watt Mazda
lamps in the balcony and underneath it. No arc lamps
are installed anywhere in the shops, but both the arti-
ficial and the natural lighting are surprisingly good.
Liberal skylight area is provided in the roof.

No shafting is to be seen anywhere in the shop, as
all tools are driven by individual induction motors, auto-
transformers for starting them being mounted on angle
iron stands by each machine. Even the grindstone is
run by a small induction motor. Another of the novel
features of the shop is the fact that no direct current is
used in it, since every motor is of the constant-speed
induction type. Speed changes, where required, are ef-
fected by mechanical means.
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ERECTING SHOP

The three tracks in the erecting shop are served by
two 60-ton transverse electric cranes with 10-ton aux-
iliary hoists on each trolley. Only one of the tracks is
equipped with a pit, and in this case the pit only ex-
tends for about one-third of the track length. . At each
one of the building columns and in the pit in the erect-
ing shop, and also in the machine-tool bays, is a male
connection for air-hoses and a lighting plug. The coup-
lings on the air-hoses are of novel construction, as they
are made with an unusually coarse thread cut back at
the outer edge so that dragging on the floor will not
hurt it. The couplings are made of cheap malleable iron
g0 that there is no incentive for any one to steal them.
The lighting plug is supplied with single-phase current
at 110 volts, the connections being made from different
legs of the three-phase power line supplying the shop.
These plugs also supply power for small portable tools
such as electric drills, taping machines and portable
commutator slotters.

Two of the erecting-shop tracks are served by a drop
pit which extends across the shop and includes the short
track in the machine bay, making a total of three tracks
furnished with drop-pit facilities. There are hydraulic
jacks in the pit at the center of each track. The jacks
are operated by high-pressure water supplied by an elec-
tric pump from the main floor. This is started when-
ever pressure is required so that the strain on the hy-
draulic fittings as well as the use of current is reduced
to a minimum. In the pit are three cars equipped with
roller bearings which may be pushed along a narrow-
gage track in the center of the pit to transfer wheels
from under engines, after they have been droppad, to a
point between the tracks where they can be picked up by
the crane.

The drop pits are used for all wheel repairs not re- .

quiring the removal of the cab from the engine, the lat-
ter being lifted off only for the purpose of general over-
hauling. It should be noted that all except one of the
New Haven locomotives are equipped with articulated
frames so that they have to be picked up at four points
longitudinally, each truck being raised as a unit. There-
fore it is impossible to lift the engine off its wheels
complete as in steam locomotive practice, because the
transverse cranes have but one trolley each.

With engines brought in for general overhauling
the procedure is, first, to take off the cab and rest it
upon horses in another part of the erecting-shop bay.
Then the trucks are lifted from the wheels and moved
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New Haven Shops—Cross-Section of Main Shop Building

to one side, after which the driving wheels are taken to
the driving-wheel lathe for tire turning.

In the erecting shop portable, steel-topped benches
are placed along the walls. These have vises at each
side and are equipped with lockers formed by wire net-
ting fastened between the cast-iron feet upon which the
benches are supported.

The lye vat takes up two-thirds of a separate build-
ing just outside of the erecting shop and having dimen-
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sions of 43 ft. x 30 ft. It is of concrete waterproofed
on the inside. The building connects by a transfer track
to the erecting shop'so that material may be handled
with a minimum of labor between the two points. The
lve vat is especially necessary on account of the free use’
of graphite grease on the gears and bearings of the’
locomotives and also because of the fact that a consider-,
able amount of carbon dust from the brushes is con-'

New Haven Shops—Stub Track in Machine Tool Bay

tinually blowing around. This makes it difficult to
clean the various parts of the locomotive and makes the
Iye vat even more useful than it is in a steam locomotive
shop.

The transportation of material for immersion in the
Iye vat is accomplished by 2-ton storage-battery trucks.
In the lye-vat house the various parts are picked up by a
¢ingle I-beam crane with an air-operated hoist and then
they are immersed in the solution of lye, after which
they are washed off with cold water. Driving wheels
are cleaned by hand outside of the shop building.

In the erecting shop are several of the heavier ma-
chine tools especially intended for work that seldom re-
quires handling or else involves but one machine opera-
tion. These include driving-wheel lathes, of which one
is installed at present with space for a future machine;
a large vertical boring mill for tires, wheel centers, etc.;
a 600-ton wheel press, and a car-wheel lathe. There as
also a novel portable electric riveter for truck work
and the light framing of car bodies and cabs. This con-
sists of a frame, such as is used with the ordinary gap-
riveter, having a hand-operated rivet set, the two sets
being supplied with alternating current of large am-
perage through a pair of heavy leads. The machine has
a bail so that it may be moved by the overhead crane to
any desired place in the shop, power being obtained
from one of the numerous large-capacity junction boxes
and transformed to the desired voltage at the machine.
Another desirable novelty in the erecting shop is a port-
able sand-blast outfit for cleaning parts that are covered
with old paint or rust. A large oil filter with a capacity
for 275 gal. of oil per day is installed at one side of the
shop. This is used for reclaiming motor oil, and it is
installed in the erecting shop rather than the inspection
shed, because in the latter the bearings are refilled but

the oil in them is seldom exchanged for new.
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MACHINE SHOP

The machine shop, which as usual is not separated
from the erecting shop by a wall, has a heavy-machine-
tool bay, served by a 30-ton overhead crane equipped
with a 5-ton auxiliary hoist, and a light-machine-tool

New Haven Shops—View of Armature-Winding Department,

with Baking Oven at the Rear

bay with a balcony over it. As shown by the accom-
panying line cut, the two bays are respectively 40 ft.
wide and 34 ft. wide, the former extending for the full
length of the shop.

As mentioned before, the heavy-machine-tool bay is
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of the heavy-machine-tool bay. This is built of brick,
and it has a removable roof of transite board in addi-
tion to doors in the side, the removable roof permitting
the heavy pieces to be placed in the oven by means of
the 30-ton overhead crane. The floor is made up of a
strap-iron grating with the strips set on edge, and un-
derneath it are coils supplied with high-pressure steam
from the boiler plant, giving a temperature of over
200 deg. in the oven. Racks for small pieces of ma-
terial are installed along the sides of the oven.

Adjoining the baking oven is a dipping vat capable
of holding armatures for the largest type of propulsion
motor in use. In consequence a complete armature and
fields can be dipped at once. Armatures for propulsion
motors of the direct-connected type are dipped at pres-
ent by rolling them in a pan containing baking varnish
so that only the coils are immersed.

The practice in the baking and dipping process is,
first, to heat the pieces in the oven at from 90 deg. to
115 deg. C. for a period ranging from twelve hours to
seventy-two hours, or long enough to drive out all mois-
ture. Then the pieces are immersed in baking varnish
until all air has left the interstices in the material, as
indicated by a complete stoppage of the rising stream of
bubbles from the piece in the dipping vat. After satu-
ration the pieces are drained for half an hour, and then
they are again placed in the oven and baked at the
correct temperature for seventy-two hours, the tempera-
ture being determined by a pyrometer. On the arma-
tures for the locomotives of the latest type, in which
there are two motors geared to each driver, there is no
canvas hood at the ends of the armature, and after
the clips are on the coils and soldered in place the whole
iz sealed up with Bakelite cement and baked for seventy-
two hours at about 100 deg. C.

The front or west end of the light-machine-tool bay is
occupied by the offices and quarters for the employees
in the inspection shed. Next to this comes a space used
for storage battery charging and testing, and next to
this, approximately in the center of the shop longitudi-
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New Haven Shops—West End of Machine Shop

served by a track that extends for about half the length
of the shop and there are no machine tools in this end of
the bay. The list of tools installed and the manner in
which they are distributed over the east end of the shop
is in accordance with the arrangement shown on the
two accompanying line cuts.

One of the features in the tool equipment will be
found in the large baking oven at the extreme east end

nally, are the tool room and general shop foreman’s
office. One of the interesting features of this section of
the shop is a completely equipped emergency hospital
with a cot, stretcher and small operating table in addi-
tion to a remarkably complete outfit for first aid to the
injured.

In the toolroom a novel checking system is employed,
the men being charged with tools by numbered checks,
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which are kept in the tool room and not by the men.
Each man, however, has a number, with which the num-
bers on the checks correspond. When a man draws a
tool a check is taken from the board upon which they
are all kept and left in the rack in place of the tool,
thereby showing that the tool is in the possession of
some particular workman.

An elaborate testing system is installed for auxiliary
apparatus. This is installed along the wall at the south
side of the light-machine-tool bay and consists of a
175-kva auto-transformer and a motor-generator set,
the latter supplying direct current at 550-volts for test-
ing d.c. relays and the operation of auxiliary motors
under d.c. conditions. The auto-transformer is equipped
with taps for 643 volts for the motor-generator and for
a.c. relays in the a.c.-d.c. control, for 360 volts for air-
compressor motors, and for 300 volts for blower motors.
Taps for 500 volts, 250 volts and 125 volts are installed
in case their use is demanded on account of apparatus
requiring these voltages. All of the taps are led to a
single switchboard and connected to one side of two-
position feeder switches, which are also supplied from
the motor-generator. Therefore, when the switch
handle is thrown in one direction direct current is ob-
tained in the feeders, and when it is thrown in the other
direction single-phase current is obtained. The d.c.
terminals of the motor-generator set are connected
through an adjustable grid resistance, and the d.c.
voltage is controlled by a hand wheel on another panel
of the switchboard. On the switchboard is also a
ground connection, as all circuits are brought back at
ground potential.

The 362-volt taps and the 300-volt taps for air-com-
pressor and blower motors respectively are connected
to separate busbars so that a number of these auxiliaries
may be tested at one time. These busbars, on the out-
going side, are connected through additional two-posi-
tion switches to feeders that extend out to different
points along a testing bedplate upon which may
be bolted the auxiliaries to be tested. Ten outlets
are provided along the edges of this bedplate and

Erecting Shop
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slots for bolting the auxiliaries to it while they are un-
der test.

At the extreme west end of the light-machine-tool
bay is a mezzanine floor containing offices, lockers and
toilet rooms for the men on the ground floor.

New Haven Shops—East End of Light Tool Bay

MANUFACTURING DEPARTMENT

In the balcony over the light-machine-tool bay is the
manufacturing department. This is one of the most
interesting features of the shop. It is served by 1Vs-
ton traveling electric hoists operated by pendent cords
and running longitudinally on I-beam tracks with
switches at several
traverse tracks to
serve all sections of
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New Haven Shops—East End of Machine Shop

with the outlets are also provided air connections to
four receiving tanks along the wall, so that air compres-
sors may be operated under actual service conditions.
Each tank is equipped with a standard electro-pneumatic
governor mounted near the bottom of the switchboard
which automatically cuts off current when pressure in
the tank reaches any predetermined point. The testing
bedplate is made of cast iron and is equipped with key

. the 30-ton crane in
the heavy-machine-
tool bay and landed
at any desired point along the edge of the balcony.

Starting at the extreme east end of the balcony, there
iz a babbitting department where brasses and bearings
are rebabbitted. In this department are four babbitt-
melting furnaces operated with crude oil, the babbitt
being melted in heavy crucibles. Hoods with doors of
sheet iron completely inclose the top of each crucible to
limit oxidation. In addition, there is a furnace for

7Echlrmil:y :/a uriai
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melting babbitt out of old journal brasses, and this has
« fire-brick-lined chamber set on a cast-iron table.
There is a hole in the table at the center of the furnace,
and grooves are cut in the top of the table so that the
babbitt, when it is melted out of the old brasses, will
flow through the hole into a mold on the floor. The
waste gas from the furnace passes through the hollow
top of the table and keeps it hot so that after the babbitt
has been melted out the brasses can be laid on it and
thus kept at a high temperature for tinning. There is
a canopy with a stack leading to the roof over the oil
furnace and also an air hoist which travels the full
length of the table. This hoist serves in addition an-
other table which stands beside the first one and which
is used for babbitting the brasses. A third table is
also provided for extra babbitting work. All three
tables are of heavy cast-iron construction with gas-pipe
legs.

Adjoining the babbitting department is an electric
welding outfit with motor-generator set and switch-
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overhead collectors. There is also a small assembling
department for the springs used on the geared locomo-
tives to hold the driving-wheel quills in place. Adjoin- -
ing this there is a space for tinners. It is equipped
with the usual tinner’s tools for repairing and rebuild-
ing headlights, gear cases, sirocco blower runners and
the like, and next to this space is a large area devoted
to the manufacture and repair of small electrical parts,
the grinding of burnt contact fingers and the assembling
of brush holders, contacts and other pieces of brass or
fiber. A large amount of work is done here, as prac-
tically no replacements of small parts are made by the
purchase of new ones. '

All of this material is manufactured on store order
and then turned into the store department, from which
it is drawn as needed. Old pieces are turned in in the
place of the new ones drawn out as required by the
erecting-shop men.

At the west end of the balcony is an air-brake de-
partment and next to this a locker and washroom, the
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New Haven Shops—Manufacturing Department in West End of Balcony

board. This is served directly by the electric traveling
hoists. It is planned to handle at this point all light
material requiring electric welding. Leads will be run
to other parts of the shop to provide electric welding
facilities on parts too cumbersome to be transported to
the balcony. Next to the electric welding department
comes a small woodmill for making doors, steps and
floor boards, third-rail shoebeams for the a.c.-d.c. loco-
motives and other light woodwork.

At about the center of the balcony in a longitudinal
direction is the pantograph department. In the middle
of the space devoted to it is a well over one of the
transverse tracks in the shop so that the complete pan-
tographs may be lowered through the well onto a truck
standing on the transverse track beneath it and from
there pushed across the main shop floor. From the
trucks, of course, the pantographs are picked up by the
cranes in either the machine or the erecting shop bay
and placed upon the locomotive roofs. Near this bay is
the department for third-rail shoes and direct-current

latter being kept in spotless condition by a janitor.
There is a mezzanine floor for the balcony as well as
for the ground floor, and this contains the general office,
the telephone exchange and the draftsmen. Another
novelty in this repair shop is the presence of a shop spe-
cialist to design jigs and templets.

STORE HOUSE

The storehouse, which is just back of the main shop
buildings, is two stories in height, the first being at
the level of the car floor. A platform is built along the
building wall at one side, and this is paralleled by two
railroad tracks. The second story is reached by a
freight elevator. Pressed-steel bins are used through-
out for the storage of practically all material. These
bins are numbered in accordance with a filing scheme
and a record of the location of each piece in the stock
is kept in the office.

The oil is stored in tanks in the basement, oil pumps
being provided on the main floor along the wall next to
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the two supply tracks. The tanks may be filled from
barrels or tank cars as desired, a connection being made
outside of the building and distributed into any of the
tanks desired from tank cars. Gasoline, which cannot
be kept in the building on account of fire risk, is stored
in an underground tank some distance away from the
building, and a pipe is laid from it to a pump inside of
the building so that it can be drawn as needed.
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A bridge carrying a triplex hoist spans the two tracks
alongside of the storehouse and also the platforms of
both storehouse and scrap bins. This is used for hand-
ling very heavy material between the storehouse plat-
form and the scrap bin or for handling material out of
cars to the storehouse or to or from the bins. At the
east side of the storehouse is a fixed crane with a
triplex hoist for handling material from wagons, which

- g 44
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New Haven Shops—View Looking West from Back of Storehouse to Show Scrap Platform and Bridge for Traveling Hoist

One of the features of this department is the fact that
brass castings and copper are kept in bins locked up
in a heavy netting inclosure, so that no opportunity
exists for stealing even if the door of the storehouse
should be left open.

These scrap bins are built with much more care than
is usually found on railroads. They are constructed on
a concrete platform at car-floor level, and the separa-
tion between the bins for the different materials is
|
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New Haven Shops—Arrangement of Blacksmith Shop

made by 3-in. planks bolted to old rails set up in the
concrete floor of the platform. Brass and copper scrap
is kept locked up in a house over the two bins. As the
scrap bins are at car-floor level they are reached by
means of a ramp from ground level, a concrete walk
being provided for trucking material to the scrap bin
either from the main shop building or from the store-
house.

are brought in at this side of the storehouse when they
make deliveries of material purchased locally.

BLACKSMITH SHOP

The blacksmith shop is a plain brick building well
lighted by high windows. The work done here includes
forgings of the heaviest type, and provision for this is
indicated by the installation of a 1200-lb. hammer and
two cranes with triplex blocks serving it from each of
the two forges near by. The shop is also equipped for
tool dressing with a small steam hammer, this being
installed instead of the usual power hammer so that it
can be used for general light welding and other small
forgings. With the Ajax forging machine will be
manufactured the spring hangers and other pieces pecu-
liar to the electric locomotives. Bolts are also to be
reclaimed, although the standard work is all done in the
main shop of the New Haven Railroad at Readville.

A large case-hardening furnace, burning crude oil,
is installed, and alongside of this is a concrete quench-
ing vat which takes the place of the unsightly tubs used
for that purpose in a great many cases. A considerable
amount of case-hardening of material such as pins and
bushings is done at this point, and this accounts for the
liberal provisions for the work. One of the transverse
tracks from the erecting shop extends across the narrow
space between the main building and the blacksmith
shop, and over this heavy material is handled on 2-ton
storage battery trucks. The tools installed in the shop
are shown in the accompanying line cut showing the
floor plan of the buildings and the arrangement of the
various tools.

INSPECTION SHED

The inspection shed, which is on the south side of the
main shop building, has four longitudinal tracks extend-
ing the whole length of the building. Doors are pro-
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vided at each end. These tracks will connect to the
future transfer table at the rear of the building. The
floor of the inspection shed is depressed about 1 ft. to
permit easy inspection of multiple-unit car trucks and
journals from the outside. There is a pantograph gal-
lery for the use of men working on the roof of the cars
between each pair of tracks, and this is set at the level
of the car roof, hanging from supports from the roof
trusses.

Pits are provided for all tracks, the rails being car-
ried on 8-in. x 12-in. timbers with screw spike fasteners.
The pits are of the unusual depth of 5 ft., but shelves
18 in. high are provided on each side of the pit so that
the workmen when engaged in repair work or inspection
underneath cars can stand with one foot on each shelf
and raise their heads to the level best adapted for their
work. On the other hand, when a man wishes to walk
through the pit the depth provides practically clear head
room and thus eliminates the great difficulty of move-
ment in the ordinary shallow pit.

ELECTRIC RAILWAY JOURNAL
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at the rear of the building into the storage hoppers.
The boilers are equipped with Taylor stokers in order
to avoid smoke, as the power house is in a residence dis-
trict. For this reason also each boiler is equipped with
a stack 125 ft. in height to prevent gas from the boilers
being discharged at such a low level that it might enter
the windows of nearby dwellings.

There are two 2000-ft. Laidlaw-Dunn-Gordon cross-
compound, two-stage air compressors operated non-con-
densing so that the exhaust steam may be used in heat-
ing the shops. These are equipped with a novel outside
air cooler which is composed of small vertical pipes on
two manifolds with a by-pass for use in case of emer-
gency. The compressed-air and live-steam exhaust
pipes between the power house and the main shop build-
ing are carried overhead at a height sufficient to clear)
a man standing on a car roof. A novel intake for the
air compressors has been installed. This consists of a
bonnet over the end of the intake pipe, the top 18 in. of
which is fitted with a screen under the bonnet. Dry air

)

- |

New Haven Shops—Interior of Inspection Shed

The building is well lighted by skylights spanning
two tracks each. Plug connections for portable lamps
and small tools are provided along the walls of the build-
ing together with drop pipes from overhead compressed
air mains. Lighting plugs are also provided at short
intervals in each pit. The building is heated by the
indirect system, the heating ducts opening into the pits
at intervals so as to provide hot air under the cars where
it is most needed for melting ice and snow in winter.

POWER HOUSE

The power house is installed to provide steam for
heating and other uses and also compressed air to the
shop for portable tool operation. It contains four
250-hp Babcock & Wilcox boilers installed in one end
and set with their fronts parallel to the long dimension
of the building. Coal is shoveled direct from the track

for the compressors is by this method always assured.

High-tension current in three-phase form is brought
into the power house through outside switches. These
are controlled from the inside switchboard, where the
voltage is reduced to 550 volts for shop use.

A novel muffler for the exhaust from the large steam
hammer has also been designed. This is made up of a
length of 5-in. pipe, slipped over the 3-in. exhaust pipe
from the hammer and provided with slots to permit air
to be drawn into it by the action of the exhaust. The
result of the admixture of a large volume of air is very
successful in cutting down the noise of the exhaust.
Another feature of the power equipment of the shop is
a boiler blow-off tank 6 ft. in diameter and 12 ft. long,
with an overflow to the sewer and a 3-in. vent to the
roof of the main shop. No baffles are installed in the
tank, but no water is thrown from the exhaust.
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Efficiency Engineering in the Shops of the
Milwaukee Electric Raillway

An Account of the Shop Practices and Accounting Methods Employed by This Company in Conjunction with

the Operation of Its Planning Department and Premium System of Paying Shop Employees

Efficiency engineering in the shops of The Milwaukee
Electric Railway & Light Company is pursued along
two definite lines. One includes the work of checking
the wearing life of materials and equipment as com-
piled by the engineer of equipment. The other covers
the methods developed by the shop accountant in the
planning department and forms a part of the premium
system of paying employees. Excellent work is done in
each field and many shop economies have resulted.

The work under the direction of the engineer of
equipment is largely that of compiling equipment rec-
ords. Forming a part of records are photographs of
each of the different types of car in service. These in-
clude three views, a front, an interior and a full side
view, the latter giving briefly a description of the car,
its number, type, the name of the builder of the body
and the trucks and the year purchased. These photo-

repeated errors occur with other parts of car equipment,
similar charts will be prepared to remove the difficulty.

PULL-IN AND DEFECT RECORDS

The manner of compiling pull-in and defect records
conforms to that generally adopted. The defect system
includes a triplicate report from the motorman in
charge of the car on which various forms of defects
are shown, so that he can check off all car defects as
they develop on a car in service. One of these reports
is given to the station foremar and is an immediate
notification of existence of trouble. Another is sent
to the office of the superintendent of rolling stock, and
the third is sent to the transportation department. The
back of the station foreman’s copy of this report con-
tains space for his explanation of the defect as reported
by the motorman. The purpose of this is to check the
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Milwaukee Efficiency Engineering—Side-View Type of Car Built for Which Standard Time Is Shown in List of
Operations

graphs are of a standard size and are prepared by the
company’s photographer when the different types of
cars are built. In order that duplicate photographs
may be obtained easily, each photograph of a car has a
plate and file number which may be used in referring
to it.

Another set of photographs is being developed, and
these will be distributed among the offices of the several
stations and stores. The set includes photographs of
various equipment parts such as contactors, trucks,
control details, stoves, fenders, etc., of such size and
in such position that the correct name of each part may
be shown. In many instances the department heads and
the storekeepers have different names for the same part
of a car’s equipment, consequently more or less diffi-
culty has been experienced. Under the new scheme all
departments, as well as the storekeepers, will be sup-
plied with these charts, so that there can be no question
as to just what it desired. As a result, quicker as well
as more accurate delivery is anticipated, and as fast as

motorman’s ability to discern and properly locate the
car trouble, and at the same time it serves as a record
of repairs made.

After the station foreman’s repair report has been
checked against the motorman’s defect report, all re-
ports are forwarded to the claim department for its
record. Each station foreman also keeps a record of
car pull-ins on a daily report form, setting down each
pull-in against a classified record of causes. This re-
port in turn serves as the basis for a daily pull-in re-
port which the office of the superintendent of rolling
stock prepares for the general manager.

While the pull-in report serves in a general way as a
check on various types of equipment, it is not suffi-
ciently specific to produce the desired results, and other
report forms have been prepared by the engineer of
equipment. One, on electrical failures, covers the period
of a month and gives a list of the various types of
motors and controllers in service. This list of equip-
ment is repeated five times on a sheet, and a blank
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space beside each complete list is filled in by the equip-
ment engineer. If it is desired to check brush holders,
short-circuited armatures, grounded armatures or field
trouble, he indicates it in the blank space, and it is
checked against the various types of motors. From the
foregoing check it is possible to locate exactly the trou-
ble with any particlar type of equipment and take such
steps as are necessary to remove the cause. In order
that this report may be accurate, the actual defect
checks are made in the armature room at the time re-
pairs are made. Similar checks and tests are made on
all other new material and devices, as well as that in
regular use, when the pull-in records indicate an un-
usual number of failures.

In order to carry further the problem of explaining
car defects and recording pull-ins, a monthly report of
pull-ins is made on the thousand-car-mile basis. This
indicates the number of pull-ins for the current year
compared with those of the year previous, a similar
comparison of the total car miles run, the pull-ins per
1000 car miles, the number of cars operated and the
average mileage per car. All of these items are charged
against the five carhouses and thereby to a certain ex-
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Milwaukee Efficiency Engineering—Typical Correct-Name
Chart for Shop Use

tent serve as a check against the efficiency of the re-
pair and inspection force at each station. A similar
report is kept to compare the car defects for each
month. This distributes them against each carhouse
and classifies them under six headings, namely, car-
body, air-brake and hand-brake, truck, controller, mo-
tor and miscellaneous troubles. In addition to indicat-
ing the number of cases of trouble, the record also
shows the per cent increase or decrease for each class
of trouble in each carhouse.

The foregoing reports are somewhat general and are
used primarily for the information of the general man-
ager in the monthly report. A more detailed report of
car pull-ins also is compiled for each month, taking the
various classifications shown on the general report and
charging them against the particular class of trouble,
as well as against the other departments, namely, trans-
portation and track and roadway, which also contribute
to the total number of pull-ins. This detailed classifi-
cation also is compared with the corresponding month
of the year previous, and the per cent increase or de-
crease is indicated. This information is tabulated
again on a second report form, charging the various
classes of defects against the different carhouses. The
latter record form is sent out to the various carhouse
foremen, and their record of efficiency is shown in the
net pull-ins per 1000 car miles operated. The moral
effect of this report is materially to increase car station
repair and inspection efficiency.

[VoL. XLIII, No. 12.

That part of the efficiency work relating to increased
cost of production with particular reference to the in-
troduction of shop kinks and jigs to increase the out-
put of the various machines and at the same time re-
duce the cost of various mechanical operations is under
the direction of the shop production foreman. Consid-
erable time is devoted to this particular work and much
good has been accomplished. Descriptions of the vari-
ous kinks and jigs used in the shops of The Milwaukee
Electric Railway & Light Company are described and
illustrated in another article in this issue.

PLANNING DEPARTMENT AND PREMIUM SYSTEM

Payment of labor in the company’s shops is largely
made upon the basis of a premium or bonus system,

Puri-1v ReporT vorR MoNTE ENDED JANUARY 31, 1914, MiLwaUkee ELecTRIC RAILWAY
& Liear Company

—MiwaUkee City Cars—— —INTERURBAN MoTor Cars—

Per Cent Per Cent
Item This Tast Increase  This Last Increase
Year Year or Year Year or
Decreasz Decrease
Hot bearing. . ......... 2 3 33.33 D 6 10 40.00 D
Brake and truck trouble. 20 64 68.75 D 5 7 28.57 D
Slack brakes........... 32 117 72.64 D 3 o a5
Air trouble ...l 48 131 63.35 D 30 18 11111
Heater trouble......... 23 28 17.85 D 16 11 45.45 1
Control trouble. . ,..... 25 101 75.24 D 3 3 00.00 ..
Wiring trouble......... 31 83 62.28 D 1 23 95.65 D
Motor trouble. ........ 69 274 74.81 D 30 18 66.66 1
Gear and pinion trouble.. 3 11 72.72D .. 6 100.00 D
Broken glass. ... ...... 30 49 38.77 D 3 2 50.00 I
Door trouble. ......... 22 21 100.00 I 1 o I
Collisions. . ........... 32 29 10.34 I 06 1 100.00 D
Splis switch and jumped
braeles 55 s 2 oao s 5 o s 14 23 39.13 00.00 ..
Miscellaneous. .. ... .. 211 110 91.811 40 9 344.44 1
G 11 ) O —— 562 1037 45.80 D 128 108 18.51 I
Chargeal le to Transpor-

tation Department:

Pulled in, found O.K.. 39 32 21.87 1 2 2 00.00 ..
Broken glass. . ....... 30 48 37.50 D 2 3 33.33 D
Due to trailer opera-

AT 5 o o0 . 03000 21 - o1 00.00 ..
Collisiors. .......... 32 29 10.34 1 i 00.00 ..
Miscellaneous. ....... 80 16 400.00 I 21 s L
Total..... . oo s sonies s 202 123 61.601 25 5 400.00 I

Ch ble to Way and
Strueture Department:
Split  switch  and
jumped track...... 14 22 36.36 D 00.00 ..
Miscellaneous. . ..o... .. 1 100.00 D 00.00 ..
Totalls o « oo g srvinrorersis 14 23 39.13 D 00.00 ..
Grand total failurcs, oth-

er than equipment,. ... 216 148 45 94 1 23 5 400.00 I
Net equipment failurcs. . 346 889 61.07 D 103 103 00.00 ..
Failures per equipment

operation. . .........0.6 1.7603 69.99 D 2.06 2.06 00.00 ..
Failures per 1000 car

TS s o @ s 5 8 0.2872  0.7289 60.59 D 0.6923  0.6681 3.77 I

although piece-work had been previously given several
years’ trial. The strongest objection to the piece-work
system was the belief that it was unjust to the best men.
For instance, if a particular job cost $2.25 and a good
mechanic could do the work in six hours, it was some-
times found that an apprentice could do a similar job
in eight hours. If the good mechanic received $3.25 per
day and the boy received $1.50 per day, the boy under
the piece-work system received a much greater per cent
increase in his wages than the mechanic. This discrimi-
nation was considered unfair to the older man, as the
two hours’ reduction in time necessary to perform a
certain operation might require years of experience
and practice.

Under the premium or bonus system each employee
is always entitled to his regular day’s wages, but the
standard time adopted for any particular operation
serves as a guide to the foreman on the workman’s abil-
ity to do certain work, and in case the operation is per-
formed in less than the standard time set he shares
one-half in the money saved the company. In other
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words, the time saved is multiplied by one-half his
hourly wage and is added to his regular earnings. The
system has been in operation for about two years.

Beginning the first of this year, the mechanical de-
partment broadened the scope of the planning depart-
ment to include the planning of all shop work. This de-
partment now separates the work into definite opera-
tions, records the time and adds the bonus, where
earned, to all operations on which a standard time has
been fixed. It also determines the unit costs of all stock
manufactured in the company’s shops.

The establishment of the bonus system at first met
with considerable opposition on the part of the em-
ployees. They believed that it was a means by which
the company would profit, and there was a grave pos-
sibility that they might not receive the total daily
wage they had been paid in the past. The first opera-
tion to be put on the premium basis was that of wir-
ing a car. No doubt the formality with which this job
was instituted had much to do with the slowness with
which the premium system was accepted by other em-
ployees. A detailed contract was prepared and signed
by the employee in charge of this first job, but this re-
quired more or less dickering before the exact terms
could be decided. In order to eliminate this formality
and at the same time simplify the work, an operating
time card was adopted to serve the purpose of a long
formal contract. The first operations under the new
system were performed by loyal employees, but it was
even then a little difficult to get them to accept the first
job. The trouble appeared to be that the men could not
estimate their ability, but they finally agreed to “take
a chance” as there was apparently nothing to lose and
everything to gain. Fortunately, the men who were

selected “made good”
No. Date 151 and received a bonus
Name for their work. This

The Milwaukee Electric Railway and Light Company
OPERATION TIME CARD
COLD SPRING SHOP

greatly influenced oth-
ers to fall in line.
The result of the

Car No. [.:TT"T [ Torseagoss
Operation No. first job was about as
o [ follows: The standard

time for three men in
a gang in wiring a car
was fixed at 300 hours
and the work was actu-
ally done in 210 hours.
This meant that each
man received a bonus
of 23 per cent increase
in his daily wage. Un-
der the present ar-
rangement employees’
bonuses are limited to
a 40 per cent increase
over their regular daily
wage. To date, a max-
imum of 115 men out
of a total shop force of
360 men have worked
in accordance with the premium system of pay.
Probably one of the most interesting tests of the
premium system was made in connection with the con-
struction of thirty car bodies. The time necessary to
construct the floors and underframes of the first three
cars was carefully observed and found to be 160 hours
on the first car, 128 hours on the second car and 133
hours on the third. At the close of these observations
it was decided to put this work on a premium basis,
and accordingly a contract was let with the standard
time fixed at 100 man-hours. This reduction in time
was considered advisable, as careful observations indi-
cated that all the men in the gang were not working

ACTUAL TIME

TIME GAINED.

CMARGE No.

BONUS TIME

DAY WORK TIME

TOTAL

START FINISH

Puach noon Out and IN on reverse side

FINIBHEO | UNFINISHED

.......

Milwaukee Efficiency Engineer-
ing—Operation Time Card
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up to their capacity, and, as a matter of fact, the fourth
car was completed in seventy-six man-hours and the
fifth car in sixty-two man-hours. The term man-hours
indicates the total time worked by all the employees in
the gang.

The curves shown in one of the illustrations are an
example of what was accomplished by the adoption of
the premium system in constructing the floors and
underframes of thirty cars. Curve A represents the
total cost of labor on floor and underframe construction
for each car, curve B represents the actual working
hours of each gang on this work, and the dotted lines
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Efficiency Engineering — Diagram  Showing
Savings on Flooring Thirty Cars

Milwaukee

shown on this curve indicate the total time paid em-
ployees. Curve D indicates the actual bonus time al-
lowed on each car. Further reference to these curves
shows that as the working time for the gang decreases
the cost to the company also decreases and at the same
time the bonus allowed to the men incretses.

TIME DISTRIBUTION

Each of the various departments in the Milwaukee
Railway company’s shops is equipped with employees’
time-card cases and time clocks controlled through a
master clock. Instead of the daily time cards assigned
to each employee, as used under the ordinary system,
the planning department prepares operation -cards
specifying a single unit of shop operation and the stan-
dard operating time allowed for the work. These slips
are forwarded to the various department offices in the
form of individual operating cards or gang cards, ac-
companied by the inter-department order and the mani-
fests for the necessary material. These cards in turn
are assigned by the foreman to the various employees,
each card being inserted in its proper position in the
time-card rack. Accordingly, when the men arrive in
the morning and punch in at the time clock they receive
notification as to just what work they have to do, either
as individuals or in a gang.

In case the operation card assigned does not keep an
employee engaged throughout his day, as many opera-
tion cards are assigned to him as are necessary to do
this. At the completion of each operation, however, the
employee punches the time clock which records the
time of completion on the operation card, and at the
same time he takes down his new card and punches it
for the beginning time. Under this system it will be
seen that the time is automatically distributed against
each operation, it being necessary only for the clerks to
compute the elapsed time.
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On the contrary, if a specific operation provides work
for an employee or a gang extending over several days,
a sufficient number of operating cards to cover these
periods are issued to the various members of the gang
and each punches in and out in the morning, noon and
in the evening in the usual way. In the case of indi-
vidual work, the actual time put in is carried forward
from day to day until a job is completed and the bonus
earned computed. In the case of gang work, the regu-

The Milwankee Elceteic Ky, & Lt, Co,
GANG TIME CARD
COLD SPRING SHOP
| Opcration .
) No
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Milwaukee Efficiency Engineering—Gang Time Card

lar time cards are turned in to the timekeeping depart-
ment where the time is recorded and then forwarded
to the planning department. As the cards indicating
unfinished work are accumulated in the planning depart-
ment, the time is entered on a gang time card until the
final card is sent in showing that that particular job
has been completed. At that time the bonus earned by
each man is computed and amount of extra time allowed
is forwarded to the timekeeping department. Each
operating time card instructs the workmen that the
punch in and out time is to be recorded on the back of
the card, and the beginning and finishing time on the
face of the card, in order that no confusion may arise
in computing the elapsed time.

At the close of each day all time cards are forwarded
to the main office where the time clerk enters the time
on the pay-roll distribution, allowing the bonus time if
it has been earned as indicated in the difference between
the elapsed time and the standard time shown on the
operation card. After the time has been recorded the
distribution cards are forwarded to the planning de-
partment clerk, who attaches them to the shop order
made out when the work was authorized.

The foregoing is the procedure in cases where the
work has been standardized and placed on the premium
basis.
the premium basis for a particular operation, each
workman receives the standard unit operation time
slip, punching it in and out at the time clock in the
usual way. The unit operation time slip gives the num-
ber of hours spent by each man classified according to
the operation. This card serves as a basis for standard-
izing the time of various unit operations. It gives a
series of operation costs covering the same work on
which an average may be computed to arrive at the
standard time,.

ESTABLISHMENT OF STANDARD TIME

In connection with stock manufacturing and other
shop operations, the generally accepted method of deter-
mining proper time is followed by one or more of the
planning department observers. These observers care-
fully check the work from start to finish and with a
stop watch if necessary. While time observations are
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being made, the observers carefully study the move-
ments of the workers with a view to determining
whether they are working up to capacity or not. The
results of both these observations enter into the estab-
lishment of a standard time. In the case of stock
manufactured for shop use, preliminary data are avail-
able in the form of the costs shown by the purchasing
department’s records, as well as the records obtained
for the past two years in the rolling stock department’s
determination of the various costs of production.

Planning department observers who collect the data
from which the standard time for each operation is
computed necessarily must be mechanics of consider-
able experience and better educated than the average
shop worker. While they are making observations of a
particular operation as the work proceeds on the regu-
lar day-rate basis, they not only check the actual time
required and draw conclusions as to whether the men
are working up to capacity, but suggest moves for re-
ducing lost motion.

Prior to the time when actual observations were
taken, considerable data had been collected on gang
operations from the regular time cards. These gave an
exact line on the work that was being done, and when
several men’s reports for an operation reached a point
where the time was about constant, a single observation
of this operation served as a check, which if it agreed
with the recorded time fixed the standard time. Many
operations, however, vary with each car. Consequently
it will be impossible to put them on a premium basis,
but the work of this character must be done by the
regular wage men. Where similar operations are per-
formed on the different types of cars, it is necessarily
to be expected that the time will vary and, consequently,
each type of car requires a standard time of its own.

It has been a rule since the establishment of the
premium basis of paying shop employees that no stan-
dard time is fixed closer than the nearest one-half hour.|
It has also become a rule, or a policy of the company,'
that when the standard time is once fixed for any opera-.
tion, it is not reduced. It is believed that the moral

Prior to the standardization and adoption of.

Sand Hose Brace for-500 Type Car

oS “»“;\"j‘,'h:’*“'hm Description Aate | Lot Now
1 50 %" Round Bar 35" Long Wl |
1 L - 15061
9 Pus. +» 130 Long

% E.

Moke I as shown
l Make 1 opposite
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effect on the men would be bad if, after it was found
that they were making a good bonus for a particular
operation, the standard time was reduced so as to re-
duce their bonus. In all cases, however, the company
will increase the operating time when it has positive
assurance that, when the men are working up to
their limit capacity, they cannot at the same time make
a reasonable bonus for their efforts.
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The method of obtaining standard drawings for the
manufactured articles for which drawings have not
already been made is about as foilows: When an order
is placed by any department with the storekeeper for
a certain article, he in turn prepares an inter-depart-
ment order which is passed on to the planning depart-
ment. After being handled in the usual way the origi-
nal order is sent direct to the department about to do the
work and the duplicate is sent to the drafting room.
At this time the chief draftsman is notified that a
drawing is required if a blueprint number is not shown
on the order. Each of these standard drawings con-
tains all dimensions necessary to manufacture the arti-
cle, together with a brief specification, as well as a com-
plete bill of material. Some typical standard drawings
are shown in the illustrations. A set of these standards
or blueprints is retained in the planning department,
and the general foreman’s office also has a complete set
to give out to the employees as they are needed.

To centralize further the work of the planning de-
partment as well as to increase shop efficiency, it is pro-
posed to place the work of ordering material in connec-
tion with the premium system of paying employees in
the hands of the planning department. All material
requisitions which should accompany each standard-
operating time card, either for individual or gang em-
ployees, are to be prepared by the planning depart-
ment. The detailed bills of material necessary to make
out these manifests or requisitions will be obtained from
standard drawings on file in the repair shop drafting
department. Hundreds of detailed bills of material
have been made out for the use of the various depart-
ment foremen, so that the centralizing of material
orders in the planning department can readily be
started. All copies of material manifests, in the same
manner as the operating time cards, after they have
been filled by the stores department, are to be for-
worded to the planning department, where they will be
attached to the particular job order and filed.

UNIT COST SYSTEM

Along with the adoption of the premium system of
paying employees, the rolling stock department has
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Milwaukee Efficiency Engineering—Card Record for Unit
Cost System

established a unit cost system to obtain the correct unit
costs of all manufactured material. This was done to
determine whether it was more economical to manufac-
ture specific items in stock than to purchase them in the
open market. At the same time it eliminated the pos-
sibility of errors in charging material such as fre-
quently occur when charges are made directly against
a lot number. In other words, it was a check against
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the manufacturing efficiency of the shop and would de-
termine whether it was possible to effect further econo-
mies.

Under the new system, all orders for stock manufac-
tures are made out by the stores department, which
assigns each a shop order number. After these orders
are approved by the superintendent of rolling stock, the
order is turned over to the planning department, where
a card record is made of the shop order number, inter-
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department order number, the lot number charge,
amount to be manufactured, description of item and the
date of the order. Space is also left on this card record
for entering the estimated cost of the item as furnished
by the purchasing department and from past records,
and for pay-roll charges against the order, so that when
the card record is complete the estimated cost as com-
pared with the actual cost is available. In case the
work has been standardized the operating time cards
are made out for each order.

At the same time a blueprint of the article is ob-
tained from the drafting room, from which requisi-
tions on the stores department for the different shop
departments can be made from the bill of materials
shown there. In case no print is available, an estimate
of the material required is made, and a requisition is
issued accordingly. If the shops find that the mate-
rial estimate is not correct, additional requisitions are
placed by them, or if the material is in excess the sur-
plus is returned to the stores department.

ROUTING SHOP WORK

One of the duties of the planning department in-
cludes routing all shop orders through the various shop
departments. All shop departments are numbered for
convenience, and the number of the shop in which the
work is started is the first shop noted on the order.
Other shop numbers follow in proper sequence as the
work progresses. This shop order is made in as many
copies as there are shops interested, and each is ac-
companied with a requisition for the material required
to do the work specified.

At the time the operating time cards and requsitions
are made out, they are dated by the planning depart-
ment, and copies of all orders, together with labor and
material tickets, are sent to the production department
or general foreman’s office to be distributed. Where the
operations have been standardized one labor ticket is
made out for each unit operation, and if the work in
any department is not completed by one man in a day
a labor ticket for the following day will be made out
by that department’s clerk.
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Material delivered from department to department ac- -

cording to the routing given on the shop order is
accompanied by a delivery slip. Only one charge appears
on any one delivery slip, and these slips are made out
in triplicate and distributed. The original accom-
panies the material, the duplicate is sent to the planning
department where it is attached to a copy of the shop
order, and the triplicate is retained by the department
issuing the delivery slip for its record.

As soon as work is completed in each department,
copies of the shop orders are returned to the general
foreman’s office and held there until all the depart-
ments interested in a particular job have returned
their shop orders marked completed, at which time this
information is conveyed to the planning department.
In the planning department the labor tickets are at-
tached to the completed shop orders and the complete
labor charge computed for the information of the pur-
chasing and stores departments. If this labor and spe-
cial material cost is approved, it is returned to the
planning department, where a record of the estimated
cost is taken off for future use.

To give an idea of what is being done in the way of
defining unit operations as well as determining unit
cost, the operating cost data for the electroplating and
the oil and waste reclaiming departments are shown in
the accompanying tables.

Division of CosT oF ELECTROPLATING OPERATION

g c-x. 131 jat <
= = i £ : 3
5 : & = = B g 5 £
3 g £ 5 . & £ £ 2 = e
S & £ 2§ & E : £ g % =%
2 2 2 g & = 8 g £ & T g=
= & = a = o % = ° = L
= = B 4 4 B 3
c c & = &
November
$ 86.10 $14.15 $0.96 $9.50 .... $141.40 $0.071 $0.026 $0.421 $0.151 246 $17.92
30.75 246 6.63
$116.85 24.55
December i
$ 82.60 10.33 2.31 9.503.02 136.0L 0.078 0.03 0.428 0.151 236 818.36
28.25 236 6.80
$110.85 $25.16

In the accompanying tabulations, which are typical of
the methods used in arriving at a unit cost, it will be
noted that in the electroplating operation the basis of
the unit cost is the charge per hour. Necessarily, this
will vary with the quantity of work passing through
the electroplating department. If it is assumed, how-
ever, that a sufficient amount of work is on hand at all
times to keep the department working up to full capac-
ity, the charge per hour as indicated on the detailed
unit cost statement is about as fair a way to arrive
at the cost of this work as can be found. The check
on the operation of this department began in June,
1913, but only the last two months, namely, November
and December, are shown as typical.

Similarly, in the oil and waste cleaning operation,
unit cost data have been collected since June, 1913.
For reclaimed oil the saving has been about 66 per cent,
for reclaimed cotton waste about 40 per cent and for
reclaimed woolen waste a little less than 70 per cent.
In all of these calculations it is assumed that the oil
and waste reclaimed has no value when it comes into the
reclaiming department. Therefore, the item actual sav-
ing in money shown in the last column is the difference
between the cost new of oil and waste and the actual cost
of reclamation. The operation of the oil-reclaiming de-
partment regularly shows a net saving of approxi-
mately $125 per month. In order to be certain that all
charges against this work are credited to the proper
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account, a special account number has been entered for
time and material distribution.

RESULTS OF ADOPTING PREMIUM SYSTEM

Many direct and tangible economies have been effected
since the adoption of the premium system by the Mil-
waukee Electric Railway which at the same time have
been profitable both to the employees and the company.
As indicated on the summary of contract work, the em-
ployees’ wages have been increased from 18 to 24 per
cent and the company has profited from between 14 to
16 per cent on the original cost of all operations now
under the premium system. In addition, inaccuracies
and direct loss of time resulting from the men dis-
tributing their own time have practically been elimi-
nated. The operation time cards permit the foremen
to devote their entire time to supervising work instead
of directing their clerks or doing clerical work them-
selves. Each evening the foreman and clerk distribute
the operation cards for the following day, assigning
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4 .
3 @ B = = 3 s
& - 2 - = L
, E = & & g = & B & £
= c 5 & £ § &8 3 3 g I &
2 =t o 1 2 — 8 =1 —_
= 5 5 & FF F : ¢ f o Z
- = g2 =2 g g = £ 5 S
g = 5 5 @ A&
=
October
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November
630

16.97 5.20 0.17 4.10 0.56 27.00 0.12 0.0428 0.0772 64.3 48.64
December
561 17.63 ..... ..... 3.82 0.66 22.11 0.12 0.0394 0.0806 67.2 45.21
January
2.97 0.07 2.87 0.98 26.29 0.12 0.0424 0.0776 64.7 48.11

620 19.40

Recramvep CorroN WASTE
October
1225 $27.11 89.50 $0.07 34.68 $2.45 $43.81 30.07 $0.0358 §0.0342 48.6 $41.94

November
1003

25.01 9.75 0.07 3.81 2.00 40.64 0.07 0.0402 0.0298 42.5 29.89
December
1035 20.72 16.92 ..... 4.40 2.07 44.20 0.07 0.0426 0.274 39.2 28.25
January
955 14.80 18.52 0.07 4.44 1.91 39.74 0.07 0.0416 0.0284 40.5 27.12

RecramMep WooLEN WasTE

October
660 $10.86 ... $0.07 $2.93 30.38 $14.24 $0.08 $0.0216 $0.0584 72.5 $38.56
November
730 11.92 ..... 0.07 3.17 0.71 15.87 0.085 0.0217 0.0633 74.5 46.21
December
610 11.46 ... ... 2.78 0.465 14.70 0.08 0.0241 0.0559 70.0 34.10
January
815 10.62 ..... 0.07 3.78 0.74 15.21 0.03 0.0186 0.0614 76.7 50.04

specific jobs to various employees. At the same time the
accounting department is automatically supplied with
complete labor data from which it compiles as many
records and unit costs as are found economical.

The moral effect upon the men has been to increase
their pride in the time required to accomplish a given
operation, which results in benefit to themselves and to
the company. Under the old system, when a work-
man completed one job and received another invariably
there was an appreciable loss of time. This, too, has
been eliminated, or at least minimized, by the new sys-
tem, as the men upon completion of a particular job
are immediately notified without hunting up the fore-
man what the next job will be. Moreover, all time
elapsed must be accounted for on the cards, conse-
quently workmen lose little time in punching in com-
pleted jobs and taking out the cards for the new one.
Other tangible economies have been effected in the
manner of making out the material requisitions, be-
cause workmen are held strictly to account for any extra
material over and above the specified order.
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STANDARD TIME FOR SPECIFIC OPERATIONS

Special interest should be attached to a number of
specific operations upon which a standard time has
been fixed. This standard time is indicated in man-
hours, that is, the total number of hours required to do
the work regardless of the number of men assigned to
it. As a rule this work was done by a gang operation,
it being found that three or four men could work to a
better advantage than one. Details of several gang
operations, some in connection with construction of
new cars and some in connection with regular main-
tenance work, are as follows:

The work of stripping “300” and “400” type cars is
called Operation No. 1 and includes removing (1) desti-
nation sign boxes; (2) boards under window pockets,
clean-out window pockets and vreplace boards; (3)
sash lifts and springs; (4) strap-hanger poles and
brackets; (5) bells, bell cord and bell cord hangers;
(6) stanchion posts; (7) entrance chain holders; (8)
motorman’s curtain; (9) grab-handles; (10) conduc-

JANUARY, 1914, SummarY oF C'ontracT Work IN CARPENTER Snop
Jan. 1-15  Jan. 16-31
95 5

( 1) Total number of contractsissued............. ........... 10
( 2) Average number of contracts issued per working day 7.3 7.5
( 3} Total number of contracts completed.......... T 90 107
{ 4) Averaze number of contracts completed per working day 9 7.65
{ 5) Number men paid bonus 39
{ 6) Total amount of bonus allowed. ...............c.... .08 $182.82
( 7) Average bonus allowed per man 63 $4.68
( 8) Average day rate per hour of men working on contract 0.2585 $0.255
(9 Average hourly rate of men while workmv on contrac 55 $0.3198 $50.3
(10) Maximum amount of bonus earned by oneman............ $13.80 $9.
(11} Minimum amount of bonus earned by oneman............ $0.47 $0.11
(12) Number of contracts started during half month and completed

I BAME PEFIOA. ¢ oo vtet et et e e 56 70
(13) Total standard time for all contracts completed during half

. g e 4802 4992

(14) Total actual time for all contracts completed during half

MONE <« ceen s s sEws SR § S B R E F SR« SR 3w 3246 3903

(15) Total number of hours gained for all contracts completed
during halfmonthie. 5 s soscsanses s v & 465 5 it o &

1560.5 1447.5
(16) Total number of hours' bonus allowed for all contraets com-

pleted during half month. .. ... ... ... ... ... ... ..., 771.25 715.25
(17) Number of hours actual time paid for jobs, for all contracts

completed during half month being bonus time plus actual.. 4017.25 4618.25
(18) Percentsalary Increasa........coevvevieeeeinnnennannnn. 23.7 18.3
119) Per cent eomipany profif.. : soves sowvs s swess & a5 o 5 55 16 14.3
(20) Per cent increase in speed of work output................. 32.5 29

tor’s seats; (11) hand-brake handles; (12) Hunter sign
index frames; (13) arm rests with clips; (14) “Please
leave by front door” sign; (15) metal seat-back mold-
ings and corner grab handles; (16) removing clips and
catches on side destination sign boxes.

The standard time for this operation is 12.50 hours,
and the average time required for five cars to be com-
pleted on day work was 13.88 hours.

The work of finishing “300” and “400” type cars is
called Operation No. 6 and includes installing (1) tran-
som sash and transom-operating mechanism; (2) sash
(one) in each vestibule where destination sign boxes
have been removed; (8) sash lifts and springs; (4)
strap-hanger poles and brackets; (5) bells, bell cord
and bell-cord hangers; (6) stanchion posts; (7) re-
move plain brass door hinges, and replace with statuary
bronze finished ones; (8) entrance chain holders; (9)
motorman’s curtains; (10) grab handles; (11) con-
ductor’s seats; (12) hand-brake handles; (13) Hunter
sign index frames; (14) trip-sheet holders; (15) arm
rests with slips; (16) “Please leave by front door”
sign; (17) metal seat-back moldings and corner grab
handles; (18) placing clips and catches on side desti-
nation sign boxes; (19) storm sash in vestibule; (20)
all statuary bronze finished screws.

The standard time for the above operation is 38
hours, and the average time required for four cars to
be completed on day work was 38.8 hours.

New construction of floor and underframe of “600”
type cars included (A) all furring to be placed in under-
frame, including vestibule knees; (B) first and second
floors in car and floors in vestibule. The standard time
for this work is 100 hours.

New construction on car body frame of “600” type
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cars includes the erection of (A) bulkheads; (B) body
posts and roof frame; (C) post caps; (D) window sills;
(E) body letterboard. The standard time for the work
is 280 hours.

The application of roof sheathing on “600” type cars
includes (A) vestibule hoods; (B) roof sheathing on
body and vestibules; (C) drip molding and car-line
molding, including iron molding around vestibules. The
standard time is 185 hours.

The erection of vestibule frame on “600” type cars
includes (A) vestibule fronts, top frames and posts;
(B) bulkhead sheet-iron panels; (C) sheet-iron dash
panels, including one-half oval iron moldings; (D) ves-
tibule post plates; (E) vestibule letterboards; (F)
wood molding around entire car, including one-half
oval iron molding, also one-half oval belt rail molding.
The standard time is 185 hours.

The application of inside finish to “600” type cars in-
cludes (A) wire molding; (B) head lining; (C) adver-
tising molding; (D) side sheathing; (E) destination
sign boxes; (F) bulkhead and vestibule finish; (G)
sheet iron in vestibule (inside); (H) longitudinal seat
frames; (I) curtain holders; (J) air gage and signal
light blocks; (K) floor matting and door treads. The
standard time for this work is 200 hours.

TELEGRAPH VS. TELEPHONE IN TRAIN DISPATCHING

At the regular monthly meeting of the American In-
stitute of Electrical Engineers held on March 13 M. H.
Clapp presented a paper comparing the telegraph and
the telephone as a means of communication in steam
railroad operation. As the situation in that field was
contrasted with electric train dispatching, a few of the
comments of the author and those who took part in the
discussion have value to electric railway operators.

The telegraph obtained its hold in steam railroad
dispatching because it was the only means available in
the early days of railroading. Had the telephone been
available there is no doubt that it would have been
adopted, just as it was later in interurban electric rail-
way work. The extra expense involved in the telephone
system is, therefore, considered justifiable. Mr. Clapp’s
summary of the situation, as far as the steam railroads
are concerned, follows:

The advantages of the telegraph are: (1) flexibility
in handling circuits; (2) simplicity of installation,
operation and maintenance; (3) best adapted for long-
distance service; (4) least affected by distance, in re-
spect to transmission efficiency; (5) low cost of instal-
lation and maintenance; (6) the necessary standard of
maintenance is not difficult to secure.

The advantages of the telephone are: (1) univer-
sality; (2) saving of time; (3) rapidity of transmission
or dispatch of business; (4) psychological effects; (5)
minimum delay in getting offices to answer calls; (6)
lack of necessity of trained specialists to operate the
service; (7) saving in total expenses of railroad opera-
tion; (8) minimum impairment- of transmission effi-
ciency in heavy weather.

The provision of a means of selective signal for calling
different telephone stations was a problem which re-
quired some time to solve satisfactorily. The selectors
used have, in general, a step-by-step mechanism, and
they are very efficient up to 125 stations. An incorrectly
styled “booster” effect is utilized in dispatching sets by
means of a switch which cuts out the receiver when the
operator is talking and the transmitter when he is lis-
tening. In the dispatcher’s office, special telephone sets
are used which are wired like the sets at way stations,
except that breastplate transmitters are provided to
facilitate work on train sheets. Loud-speaking appa-
ratus is being experimented with in the hope of doing
away with this apparatus.
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The Motor Repair Shop of the Third Avenue
Railway, New York

The Installation 1s in a Basement Directly Under the Truck Shop aud Is Notable for the Very Extensive Use
of Overhead Llectric Hoists and Jib Cranes for Haudling Motors and Other Parts—The

Methods of Overhauling and Testing Are Also Described

BY R. H. PARSONS, ELECTRICAL FOREMAN

Owing to the need for overhauling a greater number
of cars daily on account of the increased car mileage,
the Third Avenue Railway, New York, found that it
was necessary to enlarge its truck and motor repair
quarters at its Sixty-fifth Street shops. This has been
accomplished by removing the motor repair section
from the truck department to a new room directly be-
neath the truck shop. This room, which is 63 ft. long
and 50 ft. wide, with a head space of 13 ft., was for-
merly used for storage purposes. It is also adjacent
to the room used for electric welding, which fact, while
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not influencing the decision, was fortunate as the motor-
overhauling foreman also has charge of the electric
welders.

VENTILATION, LIGHTING AND SWITCHBOARD

Ventilation and light were the first points to be con-
sidered, and both have been satisfactorily provided for.
Originally, this room had at one corner of the ceiling
an aperture 8 ft. square for getting motors in and out.
This hole now aids in ventilation. Additional ventila-
tion is provided by the 6-ft. x 10-ft. opening of a stair-
way built near the diagonally opposite corner. One
hole 3 ft. square was cut in each corner farthest from
the large opening through the ceiling of the motor

room into the truck shop. A fan, which is pointed in
the direction of the 8-ft. square hole, is placed under
each of these openings close to the ceiling so that the air
is drawn down through the two 3-ft. openings and
forced toward and out of the large opening. Thus the
air is circulated overhead all the way across the motor
room, carrying away the smoke and odors without sub-
Jjecting the workmen to drafts. The temperature of this
room is practically uniform the year round, varying
from 60 deg. to 70 deg. Fahr. Of course, this mild
temperature produces the best working conditions both
in winter and summer.

Light is provided by twenty-five five-lamp 600-volt
circuits, arranged in three rows, each containing five
five-lamp wireless clusters, and two rows, each contain-
ing five four-lamp wireless clusters, the two outside
rows of clusters being four-lamp. The four-lamp
clusters are in series with a two-way switch which is
placed on the wall opposite the cluster, thereby complet-
ing the five-lamp circuit by lighting either a lamp
placed on the side wall about 6 ft. above the floor or an
extension lamp which is connected to a plug on the wall.
This arrangement does away with drop lamps attached
to clusters, while the simple turning of a button switch
will light the lamp on the wall when the drop light is
not needed. All lamps are of tungsten 40-watt rating.

A panelboard was installed with a switch for each
row of clusters, for each fan, for the motor running
test, for the light ground-testing circuit, for each of
the telpher track trolley circuits and for the alternat-
ing current used for testing, thus centralizing all cir-
cuits used in this room. Each switch is double pole,
fused on both sides and marked as to its connection.

TRANSPORT EQUIPMENT

The motors are removed from the trucks in the truck
shop by a large traveling crane and are lowered through
the 8-ft. opening into the motor room. The latter is
equipped with two overhead tracks. Each track starts
and ends at this opening, making a complete circuit of
the room, one track inside the other, as shown in the
accompanying halftones and floor plan. The track
comprises a 12-in. I-beam suspended by clamps from
the I-beams which carry the floor above. Each track
has one Sprague electric hoist and one plain traveler
with a 2-ton chain hoist by means of which the
motors are lifted from the floor after they have been
lowered by the crane and moved to any part of the
room as desired.

This room has four 12-in. iron pillars which sustain
the floor overhead, and three of these are used as sup-
ports for the jibs illustrated in an accompanying sketch.
These jibs can be turned under the overhead tracks in
a complete circle. Two jibs reach three tracks and one
jib reaches two tracks, so that a motor can be lowered
from almost any part of the track for pick-up by a jib.
The motors are overhauled almost entirely with these
iibs, each of which has a traveler and 2-ton Yale &
Towne hoist. Although some of the old split-shell type
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Third Avenue Motor Shop—View Showing Foreman’s Office in Background, Ventilating Ducts, Jib Hoists and Over-
lkead Track Which Serves the Entire Shop

- ¥
- e e TN

Third Avenue Motor Shop—The Portion of the Shop Seen by the Foreman from His Office Window



640

motors are opened under the main telpher tracks, the
latter are used primarily to get the motors in and out
and to place them. The sketch of the jibs shows that
they are fitted-with solid wheels on the sides where the
weight is taken and that the roller-bearing effect ob-
tained, although simple in make-up, permits motors
weighing 2600 1b. to be handled easily.

Third Avenue Mastor Shop—Telpher Hoist, Ventilating Fan
and Lockers.

GENERAL LAYOUT FEATURES

One advantage of having the electric welding room
adjacent is that a low four-wheeled hand truck can be
used to haul material to and from the same. Another
is that a set of welding leads can be extended into the
motor room so that all light welding jobs can be per-
formed there under a shielded are.

Originally, each side wall had four recesses 2 ft.
high, 4 ft. long and 3 ft. deep, placed there for some
reason unknown to the present generation but now
found useful, nevertheless. By fitting each with a door,
these niches were converted into excellent places for
storing sledge hammers, wrenches, furnaces, paint,
waste, oil, ete.

One corner of the room is partitioned off with %4-in.
mesh for use as a storeroom and office. The office
window is placed toward the middle of the shop and
the foreman’s desk in front of the window so that he
has every man in sight. The storeroom has sixty bins,
12 in. x 12 in. x 12 in., and twenty bins about three
times as large to keep all material for immediate use.
Supplies are drawn from the main storeroom in quan-
tities and are taken from this sub-storeroom as needed.

The foreman’s desk has three drawers of card cabi-
net type on each side for the motor record cards, which
are kept by the foreman himself. He has a card for
every motor, each type arranged in one drawer and
each in its proper numerical order. The card shows
the motor number, type, date, armature numbers re-
moved, whether it was brought in for mileage over-
hauling or for trouble and the repairs made. Every
morning the foreman spends, say, thirty minutes to
enter on the cards the work done the day before. The
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idea of having the foreman watch the cards is that, to
him, each motor is an individual instead of being just
a motor. If one comes in for trouble, he can quickly
tell by looking at his cards when it was last in shop;
if it shows a defect repeated, he will look deeper than
ordinarily to overcome the trouble. Special test data on
any particular motors are also recorded on these cards.

The mill room of the»Sixty-fifth Street shop is
equipped with a powerful vacuum system for removing
shavings, ete. An extension was made from the ducts
to the motor room so that when a motor ‘is blown out a
vacuum hood is placed over it to draw the dirt to the
boiler several hundred feet away. The vacuum line is
closed when not in use but it can be opened during
periods of excessive smoke, or when bad-smelling waste
is being removed from the bearings of a motor which
has been running ten or twelve months.

The box-frame motors, which are most numerous on
our road, are overhauled on the four heavy benches
shown in the general view. Each bench is 22 in. high,
26 in. wide and 72 in. long. The legs are 4 in. x 4 in.,
and the top planks 3 in. thick by 12 in. wide, all of oak.
One spindle for removing the armatures of box-frame
motors, placed midway between the two jibs, and one
bench placed on each side of both jibs provide enough
means for four gangs to overhaul box-frame motors.

The floor is cement. Instead of the lime generally
used in similar places to take care of drip oil, white
sand is sprinkled lightly all over. This sand keeps the
floor white and clean at all times, regardless of the
grease and dirt brought in on the motors.

COURSE OF MOTOR OVERHAULING

As the motors are brought in, the outside of the shell
is scraped and cleaned before any other work is done.
A pan is placed below the shell so that the dirt drops
into the pan instead of on the floor.

It is this company’s custom to do all the motor over-
hauling at the general repair shop and none at the car-
houses. All cars with box-frame motors are brought
to the shop for overhauling. Cars with old-style motors
are cared for in the carhouses by keeping in reserve two
or three extra motors of the type used on their division.
Defective motors are thus replaced complete and for-
warded to the shop for repairs. This practice elimi-
nates all need for storing motor repair parts at the car-
houses and insures a “shop” job in repairing motors
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Third Avenue Motor Shop—Sketch of Jib Hoist Built to
Turn in a Complete Circle

instead of the ordinary carhouse method. It is rare
even for a carbon brush to be changed at the carhouses.
Each motor on its arrival at the shop is inspected by
the foreman. If the motor needs a general overhauling,
it is entirely stripped, the shell is cleaned and painted
inside, and the armatures, fields and brush holders are
sent to the electrical repair shop for individual over-
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Third Avenue Motor Shop—View Taken Under the Opening from the Truck Shop
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hauling. When a motor is completely overhauled the
fields are tested with a compass for polarity. The other
tests are mentioned in the next paragraph and under
“Testing Equipments.”

If all but the bearings of the motor are in good con-
dition, the armature is removed and the fields are tested
with the voltmeter and ammeter for short-circuits and
loose connections and then with 1000 volts a.c. for
grounds. Upon this the fields are cleaned and painted.
The motor finally is reassembled with an overhauled
armature and supplied with other bearings.

Each motor is handled by a man and a helper, who
strip and reassemble the machine complete except that
all brush holders are handled by a specialist. The
brush-holder man also smooths the commutators with
fine sandpaper, fits the brushes, examines the work of
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third, fourth and fifth points have correspondingly
lower resistance so that a motor can be speeded up, but
when the fifth point is reached enough resistance is
left to hold the motor to a safe speed.

Two meters for the volt-ammeter test are placed
compactly in a box for service in connection with the
same controller and resistance which are used for the
running test. Leads are attached from the controller
to the box, and from the box to the fields of the motor
under test. As the controller is moved to the first or
second points, the current which is passing through the
field is shown on the ammeter. A special table is used
to show what the drop in voltage should be across
the fields of each type of motor at different amperages.
These figures were secured by testing a number of fields
which were known to be good. With the combined aid

Third Avenue Motor Shop—View of the Shop as Seen fro

the men ahead of him, subjects the motors to the a.c.
and light-running tests and gives them final touches
with the paint.

TESTING EQUIPMENTS

The testing equipment of the motor room provides
for an a.c. test, running test, volt-ammeter test and
light ground test. A transformer with 330-volt pri-
mary supply from the substation and 1000-volt and
2000-volt secondaries is used for the final trial of all
motors. We use 1000 volts ordinarily, but 2000 volts
when the work is new and special.

The running test comprises a K-11 controller and a
set of resistances which are made up of heater coils and
car grids. These resistances are so connected that the
first point reduces the voltage enough to run a 110-
volt storage battery traction motor at a speed of 600 or
700 r.p.m. At the second point all the heater coils are
cut out, whereby the resistance is reduced enough to
run a 600-volt motor at about the same speed. The

m Operating Switchboard, Showing Work Benches, Jibs,
Armature Trucks, Etec.

of the meters and table, the operator can quickly detect
a short or open circuit.

The light ground test is very simple. A pair of leads
are connected with a set of heaters which have resist-
ance enough to reduce the voltage to a point where the
leads can be placed together and pulled apart with only
a small arc. This test is used by the workman to check
up his job and to locate trouble.

GENERAL

The shop has fifteen up-to-date lockers and a wash-
basin with hot and cold water connection for the com-
fort and convenience of the men. The tracks, jibs
and other equipment were installed by the motor-over-
hauling force with the aid of the blacksmith shop, which
made up the parts of the jibs.

The Argentine government has approved the plans
of the Buenos Aires Western Railway for electrifying
the route between Plaza Once and Moreno.
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Maintenance Costs and Records with Single-
Phase Equipment

Operating Records and Costs of the Car Equipment Department on the New York, Westchester & Boston
Railway Are Published Complete in Tabular Form, Showing That Remarkably Low FKigures
Have Been Attained During the Past Year

In the past there has been a widely expressed belief
that a high cost of maintenance for single-phase equip-
ment was inevitable. Much of this has been due to the
fact that no accurate records have been available for
publication, and for this reason the complete costs on
the New York, Westchester & Boston Railway have

The cars to which these records apply were described
in detail in the ELECTRIC RAILWAY JOURNAL for March
30, 1912, page 492. They are built entirely of steel
and have full-vestibuled patforms and center side doors.
All are 70 ft. 4 in. long over platform end sills, 9 ft.
734 in. wide over side posts and 13 ft. 314 in. high from

been obtained. These are published herewith. The rail to top of roof. The seating capacity is seventy-

TaBLe I—-Maintenance Costs oN New York, WesTcHESTER & BosTON Ralnway
Repairs—Labor and Material
Trucks, Mise. Sho Cents Cost
A.C. Egpt. Motors Cont. Car Wheels, Gears, Pantos. Ailr Brake- Exp. an Total pcr Car
Equipment Body Axles Pinions Brakes shoes Supervision Mile
1—1913.... $234.29 $1557.06 $282,92 $116.05 $87.87 $40. 94 $122.31 £168.71 $123.82 $659. 37 $3393.34 3.04
2—1913. ... 209.21 169.49 319.84 162,66 117.87 85.82 110.05 111.53 46,50 675.74 2008.71 2.00
3—1913. ... 336.41 270.38 215.73 418.54 103.81 23.81 216.02 80.18 170.75 1312.16 3147.79 2.61
4—1913. ... 410. 81 230.98 307.72 203.91 74.32 181.83 119.48 75.45 62.91 699. 54 2366.98 2.02
5—1913.. .. 45.62 102.95 47.55 57.70 75.03 6. 00 159.03 101.36 221.51 R35.65 1652.40 1,27
61913 ... 86.61 129.37 17.21 107.90 180.65 39.07 219.00 97.47 140.25 605. 64 1683.17 1.30
7—1913.... 159.44 91.22 106. 46 115.39 277.91 6.00 157.39 66.31 228.12 421.54 1632.78 1.25
8—1913.... 140.26 85.20 95. 83 161.59 282.26 29.05 160.83 74.44 162.41 436.03 1627.90 1.28
9—1913. ... 126.03 105. 27 71.85 276.48 10329 s 119.43 108.35 164,81 439.37 1604. 88 1.31
10—1913.... 94.02 136.65 101.77 139.08 165.57 13.25 95.37 82.33 152,14 366.72 1346.90 1.07
11—1913. ... 79.25 68.66 97.36 234.42 117.55 7.25 68.69 77.65 137,72 465.18 1353.73 1.12
12—1913.... 150. 04 105.03 191.40 213.55 112,27 28.99 169.65 60.91 177.78 300. 00 1509. 62 1.17
Average $172.66 $251.61 $159.64 $183.95 $149.04 $38.50 $143.10 $92.05 3149.06 $601.40 $1944.01 1.62
Inspection—Labor and Material
Trucks, Mise, Shop Cents
A. C. Motors Cont. Car Wheels, Gears, Pantos. Air Brake- Exp.and Term. Oilers Total Cost_per
Eqpt. Eapt. Body Axles Pinions Brakes shoes  Superv'n Insptrs. Car Mile
1—1913.. ... .. $50.25 852.98 $83.46 $40.50 $37.30 $16.15 $29.75 $15.25 8150.00 $300.00 $58.73 $865.52 0.77
2—1913.......... 48.50 47.25 75.75 35.55 37.50 15.00 32.60 22.00 135.50 241.50 49.30  770.95 0.76
3—1913.......... 52.00 55.50 78.75 38.90 40.25 12.00 34.75 24.23 125.00  337.00 45.00 875.88 0.73
4—1913.. ... voi:s 60.82 83.29 40. 56 33.62 7312 11.75 37.35 60.52 138,99  357.00 65.00 1017.25 0, 86
5—1913.......... 57.81 95.06 40.00 50.00 76.41 44.42 41.41 28. 86 156.10 372.00 48.55 1085.62 0.83
61913 ... v 34.16 30.72 33.28 16.83 58.90 17.58 26.17 26.85 77.96 58.00 73.58 790, 56 0.61
T (T34 N, 60.73 26. 31 47.00 20.00 73.93 2.85 58.96 38.60 103. 68 363.00 90.57 936.25 0.72
8—1913.......... 75.41 19.35 42.38 23.05 83.94 29.05 64,13 32.56 120.70 . 65 61.49 967.71 0.76
8—1913.......... 35.25 26.24 19.64 45.01 44.01 3.00 75.13 32.11 110.90 3. 90 74.54 863.73 0.70
10—1913.......... 30.30 61.51 41,52 42.01 86.12 12.28 30.37 25.11 113.68 2.00 96.96  940.86 0.74
11—1913.......... 36.19 48.00 45.30 30.01 63.32 T.28 53.00 26.00 111.40 0. 00 88.42  905.69 0.75
219131 . o s 6o 53.17 52.97 83.46 40.53 37.29 16.08 29.98 23.92 151.75 H6. 00 57.25 943.40 0.73
Average........ $49.55 $19.93 852.59 $34.67 $59. 3¢ £15.62 842,80 $29.67 §121 65 8317.25  867.45 $913.62 0.74

Nore.—Costs of car cleaning, lubricating matcrials and incandescent lamps not included in the above figures.

TaBLE II—DELAY IN MINUTES CHARGEABLE TO DIFFERENT PARTs oF EQuipMENT, NEW YORK, WESTCHESTER & BosTOoN RarLway .
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January....... 2 8 1] 0 4 34 2 32 2 10 11 84 10,129 1,326 8 111,421
February ..... 6 27 0 0 0 0 3 20 1 12 10 59 10,010 1,686 17 100,182
3 10 0 0 3 23 5 72 0 0 10 105 11,80 1,127 8 118,608
3 19 (1] 0 2 4 1 15 1] 0 6 3. 19,527 3,083 5 117,166
1 6 0 0 3 16 0 0 1 5 5 27 25,880 4,779 2 129,449
2 7 2 7 0 0 3 20 1 1 8 35 16,174 3,690 7 129,184
1 12 0 0 1 9 1 22 0 0 3 43 43,258 3,018 7 129,776
August....... 0O 0 0 0 0 0 0 0 0 0 0 0 126,198 126,198 7 126,198
September. ... 0 0 1 8 0 0 1 8 0 0 2 16 60,956 7,619 5 121,913
October. . ... .. 2 10 0 0 1 5 0 0 1 23 1 38 30,678 3,229 9 125,682
November. . . . 6 49 0 0 1 11 0 0 0 1] 7 60 16,737 1,952 10 119,835
December. .... 0 0 1 20 0 0 0 0 0 0 1 20 128,239 6,412 11 128,239
Totals. ... .. 26 148 4 35 15 102 16 189 6 51 67 525 21,756 2,776 96 1,457,653
Average per
month.... 2.1  12.3 3 3 1.2 8.5 1.3 15.7 5 1.2 5.6 437 41,635 13,343 » 121,471
Cars in serviee, 30,

accuracy of the figures is undeniable, as they have been eight. The estimated weight of a car completely

furnished direct from the auditor’s books and their
totals checked with the reports of the company to the
Public Service Commission of New York State. The
records are of especial interest, not only because they

equipped for service is 120,000 lb. Both motors are on
one truck, the other truck being an idler. The motor
and trailer trucks are similar in design, but the trailer
truck has smaller wheels and axles and a different ar-

demonstrate positively that the cost of maintenance
of straight single-phase equipment on multiple-unit cars
is not necessarily high, but also because they present
interesting records of performance, which may in many
cases establish standards for the consideration of other
roads.

rangement of brake rigging from that on the motor
truck, the former having a clasp brake with two shoes
to each wheel. The motor truck on each car is equipped
with two Westinghouse six-pole, single-phase, forced-
draft motors, having an hourly ‘rating of 175 hp. The
continuous rating is 145 hp. These motors provide an
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acceleration for the car of 1 m.p.h.p.s. on level and
straight track:™ The weight of the electrical equipment
is 24,500 1lb., ‘including one transformer, two panto-
graphs, one switch group, one blower outfit, two motors
and the miscellaneous electrical control and lighting
equipment.

MAINTENANCE COSTS

The total costs of maintenance are shown in Table 1.
These costs are divided into two parts, namely, repairs
and inspection, this being the form of records required
by the New York Public Service Commission. The
figures include both labor and material but do not cover
the cost involved in cleaning cars, the cost of material
for lubricating purposes and the cost of lamps replaced
in the cars owing to breakage or deterioration. The
costs of car-cleaning and lubricating material are shown
in Table VI, and the number of lamps replaced each
month during the past year is shown on Table 1V, the
cost per lamp being 23 cents. In Table I the figures
shown in the column headed “A.C. Equipment” cover
all a.c. wiring, the blowers, the transformers and the
switch groups, in fact, everything except the propulsion
motors and the pantographs. The figures under the
heading “Control Equipment” cover all d.c. apparatus,
such as the batteries and the d.c. side of the switch-
group and control, the a.c. side of the switch group
being included with the figures for a.c. equipment.

The cost of the motor repairs shown during the month
of January is high because the expense of rewinding
four armatures during the previous summer was charged
out during that month. These four armature failures
were mentioned in the article on the maintenance of
electrical equipment published in the ELECTRIC RAILWAY
JOURNAL for Feb. 21. Three of the failures were due
tc overworking and overheating during hot weather,
while the other was caused by a defective commutator
bar which grounded on the armature shaft through
faulty insulation.

The high cost shown under the heading ‘“Miscel-
laneous Shop Expense” during the month of March was
caused by the fact that the entire coal bill for heating
the shops during the winter of 1912-13 was charged
out in that month. The shop, it may be said, is in a
residence district, and it is necessary to burn anthracite
coal in the heating boilers, the price of this fuel being
extremely high. Obviously both of these single items
of high cost could have been distributed, one over the
vear before and the other over the entire winter, but
this procedure would have necessitated making reports
which were different from the figures as shown in the
auditor’s books. This, in many respects, has not been
considered to be desirable.

The total cost of maintenance and inspection ex-
pressed in cents per car mile may be found by adding
tcgether the last two columns of each part of Table I,
the average for the year being 2.36 cents. For the
different months the total figures are as follows:

MoNTHS IN

Toran CostT OF MAINTENANCE AND INSPECTION BY

CENTS PER Car MILE
JAMURAYY ciicivimaniiwsmans 381 JNY scsniwimiswrarmim s e 1.97
ISED AT v et o rmc's s 05 & et ot iesls FTE AUBUSE o v i oo wre sios o s o res s s 2.08
March 3.3 September :
April 2.88 October .....
May . November

:2.10
IS ocorsacns00s036a00sash 1.91 December

DELAYS AND DEFECTS

In Table II, which shows delays in minutes charge-
able to the different parts of the equipment, the column
headed “Cars Taken Out of Service” means the cars
taken off trains for any reason whatever. This does
not mean, however, that the car broke down on the
road but simply that some defect was discovered and
the car was turned in at the inspection terminal at
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either end of the road and was replaced by another car.
Not more 'than one car is*ever held out of service at
any one time for more than twenty-four hours, and this
one car is held for painting, the cars going through the
paint shop in regular rotation. The requirements of
the present schedule are twenty-seven cars out of the
tctal of thirty with which the road is equipped.

Table III, which shows the car-defect report for the
yvear 1913, is made up from a monthly car-defect-report
sheet that shows the same information by days instead
of the totals for each month. These car-defect-report
sheets, it may be said, are watched very closely by the
superintendent of equipment, and he investigates any
marked case of trouble in person, his attention being
called to these cases whenever an exceptional number of
defects of any one class is shown. As an example, in
the month of October eleven doors were reported de-
fective, and upon investigation the trouble was found
tc be insufficient lubrication by the inspectors. In

Tasre HI—Car Derecr Rerort For 1913, NEW YOrk, WesTcHESTER & BosToN RatLway
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Motormen

censequence orders were issued to devote more time to
oiling, and more elaborate instructions for the inspec-
tors were posted in the inspection sheds.

These monthly car-defect-report sheets are filled in
every day from a trainman’s defect slip, which is made
cut and signed whenever trouble is discovered on any
car. This defect slip is reproduced herewith. On the
back is a space for remarks by terminal foremen as
10 the cause of the trouble. After the report is investi-
gated and an explanation of the trouble is written on
the back and signed by the terminal foreman, the slip
is sent direct to the office of the superintendent of
equipment for entry in the monthly car-defect-report
sheet. In many cases no trouble is discovered upon
inspection, the derangement as reported being only
temporary in character or else imaginary on the part
of the trainman. In such cases the inspector makes
a thorough test under operating conditions and notes
the fact on the back of a slip, reporting the car over
his signature to be “O. K.”” Such reports of imaginary
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defects rare not held against trainmen’s records. In-
stead, the men are encouraged to report everything,
no matter how minor in character it may be. The re-
ports for which no actual defect was found by the
inspectors are not entered in the defect record for

NEW YORK, WESTCIESTER & BOSTON RAILWAY
This Copy to I'nspection Shop Foreman

REPORT OF DEFECTS TO CARNO...... . . .. .......
Date.......... . ...... 191
........ A. M.

Length of detention. . .. ... ..
Place of trouble........ ... ..
MOtOPMAN:. ivnieis v o v o s sws
Conduetor. . ......... ...

Car-Bopy TRoUBLES
Bad-order door. . 5
Broken glass . . . .

Coxturor, Trov l!Ll' £Y
.Cireuit breaker.
_Cireuit breaker resct .

Ventilator. . v« v s s o s were s _.Switehgroup . .. .. ... ... ...

Bell...................... ..Controller. .. ..o e

IBellfcord s v e v ey o8 ue s : s IREVBEROT | ¢ vy s 2w Awaves i 4 5110 ot o =

Light switches. ... ....... . Aletoreut-out. ... L.

Markers, ... .......... Current limit relay . .. .. ..

Bleatersi® o c vvspsusssmanas .. Potentinlrelay ... ......

Diaphragm. . .. ... ... ... . .. Resistance grids. .. .. .. ..

Safety chains. .. .. .. ... . ... JJumpers. ... L. B

Buffing deviee .. ... ... Receptacles. . ...................

Drawbar, . ... .. .Blower motor. . ... ...

Headlight.,........... o .Motor generator. . .. ..

Carseats. .............. . Storage battery switches.

Car floor dirty . . A .Would not noteh up . .. . .

IS S e  n s i = A Brake TROUBLES

Pantograph trolley . .Brakes do not release quickly at
SINICY oo o0 2 n mvmems £ oot o 8 55 8 it 4

‘Moror TROUBLES
Motor bearings. . ..
Motorshot, . . ....
Gears. . .

Brakes releasconlap.. ............
.Brakes do mnot stop train quxckly
enOUEN : s v o ws s
-Motornian's valve stiff .
Vaed valve. . o oo dsvensmaasas s
Governor does not cutout. . . ......
e ‘ompressor not uorking ...........
.Eleetrie brake . E
Brake pipe........

Truck TROUBLES
Motor truek. . ... .. ..
Trailing truck. .. ... . ..
Flat wheel., . . .

Hot box..... L .Reservoirpipehose. .. ...........
Broken brake rigging.. . . . BTG DIDEOSS), 5 5« 5 nsiie 5156 s 5l v o
: p oot o o R N, MG S Airwhistle ... ... .o
DEAD CAR..... .. ... ool

Westchester Equipment—Defect Report Filled Out by

Trainmen

obvious reasons, although slips covering the report are
sent to the office of the superintendent of equipment in
the regular manner.

MISCELLANEOUS COSTS AND REPLACEMENTS

In Table IV, showing replacement of small parts dur-
ing the year, the heavy replacements of lamps of all
kinds, especially during the first part of the year, were
due to changing the standard, as a 23-watt lamp was

TasLe 1V—REPLACEMENTs OF SMALL PArTs IN 1913, New York, WEsTCHESTER & Bosron
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Motor generator auto-

Starter.. ..o wove wan e 1 . 1 1 1 o 3 2 ]
Controller fingers. . ... ... U 3, i .. 2 1 9
Switch group contact tips. ... 32 56 60 41 21 24 18 255
Reverser fingers. ... ... .. 6 - I T 6
Resistance grids 6 " 50 6
Unit switches. 2 . o5 o 3
Canopy switches. s 4 s o5 4
Canvas blower conneetions ... 3 6 1 2 2 2
Roller side bearings. . . . . . 1 2 3 1 5 1 1 1 1 2 19
Air-brakehose. . ....... . . X 1 12 20 - 33
Line-switch contacts. . . .. | 3 00 3
Motor-brush holders.. . . .. 2 ;2 o5 S
Heatereolls. . ... .. e ) il 4 2 i S
Journal brasses. . ....... S T B oo oon a
Pantograph insulators. . .. 2 1 s e N YT 9
Battery lamps. ... ...... 400 250 150 15 95 9 .. .. .. 2% 37 33 1001
Gage lamps. . . s 24 36 12 o2 (TR e 90
Carlamps.............. 221 248 100 91 .. 30 60 25 89 38 69 111 1102

Motor armature bearings. ... ... ... ... .. .. B 1 2
Motor axle bearings. . ... ..

adopted for use throughout the cars after extended
experiments had been made with three other kinds of
lamps. As mentioned before, the cost of lamp replace-
ments is omitted from the general maintenance record
as given in Table I, but if desired the total cost for
lamps may be determined from Table IV and added to
the total costs.
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The replacements of switch-group contact tips, which
are shown to begin in June, are accounted for by the
fact that, according to the standard time basis which
lias been established for renewing them, all cars are
due to have this work done at the present time. The
work will, of course, continue until all contacts are
cverhauled.

Table No. V gives the number of replacements and
the mileage of brakeshoes, pantograph shoes and main
motor brushes. The cost of labor and material for
brakeshoes is given in Table [. The weight of a new
brakeshoe is approximately 40 lb., while the weight of
the scrap averages 14 Ib. This gives a net ratio of use-

TaBLE V ~-REPLACEMENTS AND MILEAGE OF Blnm AND PANTOGRAPH SHOES
AND Main Mortor Brusues, NEw York, Westenesrer & Boston RarLway

~BRAKE SHOES— PANTOGRAPI BUOES  —MOTOR BRUSHES—

Number Miles per Number  Miles per \umb(r Miles per

Used Shoe Used Shoe Used Brush

January .. 219 5,988 130 810 285 18,384
February 123 9,627 91 1019 774 6,096
Muarcel:. .. 116 12,205 112 1016 738 7,624
April... .. 124 U1LS IM) 104 1109 980 5,651
May..... 156 96 1320 400 15,214
June..... 90 93 1357 2600 30,308
July ..... 124 89 1425 100 60,864
August 95 5 66 1866 100 59,088
September 86 17 o1 50 2379 350 16,308
October.. . 150 10,051 46 2667 475 12,384
November 85 1(5,5)17 66 1775 350 16,068
Deecember 129 11,644 > 1669 500 12,017
Average 121 12,075 85 1542 437 21,667

tul metal to the total weight of metal purchased amount-
ing to 65 per cent. The pantograph shoes are worth
about 20 cents each, including the cost of labor and
material employed in their manufacture at the com-
pany’s shop. The cost of pantographs given in Table I
covers, in addition to the cost of the shoes, the cost of
work on pantograph frames, insulators, pressure
cyvlinders and springs. The figures given for motor
brushes, as shown in Table V, apply only to brushes for
the main propulsion motors. These cost about 8 cents
each for material only, there being six poles and twenty-
four brushes to each motor.

Table No. VI includes miscellaneous costs and records,
as shown. The cost of lubrication given in this table
‘covers the cost of material only. The labor is shown
under the heading “Oilers” in Table I. Car cleaning is
expressed on a basis of cost per car per month, two
general cleanings being given to each car during that

TABLE \l—\IlM‘ELLu\EOUs CosTs AND l{wom)s '\JLW York, \VESTCHF‘;TFR
& Bosron Ramway
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June, 0.: 1.6 T6.8 10
July. . 0. 1.6 Tis9 8
August.. . ..... 0k 4.5 76.3 7
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December. . ... 0.23 2076.91 6.94 s 8 8904 6
Average. ... $0.21 $2161.86 $6.11 1.94 82.83 23 6

period of time. This work includes interior washing
and disinfecting. In addition all cars are dry-swept
and dusted every day, the windows being dry-cleaned
with whiting. Windows are washed only after rain-
storms.

The figures for kilowatt-hours per car mile and watt-
hours per ton mile are obtained from measurements at
the car by means of the wattmeters permanently
mounted thereon. The figures include the power used
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for lighting, heating and for auxiliaries as well as for
the main propulsion motors.

MILEAGE BETWEEN INSPECTIONS AND OVERHAULING

The cars are inspected on a mileage basis, the mini-
mum being 1200 miles and the maximum 1800 miles.
These limits are adhered to very closely. All cars, it
should be said, are tested thoroughly after every inspec-
tion, and at these times all parts needing attention are
repaired and all necessary replacements are made, so
that the cars are maintained in perfect condition at all
times. The overhauling periods are therefore estab-
lished only for heavy apparatus which does not readily
get out of order but which must be gone over at inter-
vals to avoid failures and progressive deterioration.

An overhauling period of one year has been estab-
lished for the main propulsion motors. At these over-
haulings the commutators are turned and slotted, the
armatures and fields are inspected and tested and the
bearings and brush holders are readjusted. One-year
intervals have also been established as overhauling
periods for trucks, switch groups, pantographs, re-
versers, line switches, and air-compressor governors.
The air compressor is overhauled at one-and-one-half-
yvear intervals, the brake valve at six-month intervals
and the control valve and feed valve of the brake system
at three-month intervals. Painting and varnishing are
done once each year. This short period is due, as
explained in a previous article, to the rust which falls
upon the car roof and slides from the steel overhead
wire and thus tends to cause streaks upon the car after
each rainstorm.

ELECTROLYSIS TESTS IN SPRINGFIELD

In the ELECTRIC RAILWAY JOURNAL for Jan. 31, 1914,
an abstract was published of a set of suggestions by
the United States Bureau of Standards for electrolysis
mitigation in Springfield, Ohio. Since that time the
proposed installation of insulated negative feeders has
been made together with additions that were consid-
ered necessary to make a complete arrangement. Re-
cently a series of tests was made upon the new system,
and the report upon this has been issued in Springfield
by the committee of investigation, which included rep-
resentatives of the National Bureau of Standards, the
city of Springfield and the telephone, telegraph and gas
companies in the city.

The system actually installed included insulated re-
turn feeders for the Ohio Electric Railway as well as
for the Springfield Railway Company, the former com-
pany now having installed negative copper amounting
to 33 per cent of its positive copper, and the latter com-
pany 35 per cent. The conditions were very favorable
to a system of insulated negative feeders owing to the
fact that the substations of the two companies were at
opposite sides of the city so that by interconnecting
the tracks it has been possible to interchange current
on the negative sides to a very considerable degree, thus
aiding in securing low potential differences.

The negative feeders were designed to reduce the
potential gradient in all parts of the track system to
a mean value not exceeding 0.5 volt per 1000 ft. under
net average schedule traffic. This corresponds to ap-
proximately 0.8 volt per 1000 ft. averaged during the
hour of peak load. The test data show that this con-
dition has been substantially realized.

The report states that the present conditions existing
in Springfield correspond to those prevailing in cities
in Great Britain and Germany where experience has
shown that there is substantial freedom from injury
by electrolysis. The regulations in effect in Great
Britain as stated by the report limit the maximum
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over-all voltage drop in any city to 7 volts, the maxi-
mum being defined as a mean value between the high-
est momentary peak and the average for the hour of
maximum load. In Springfield the tests showed that
the highest value obtained exceeded the British limit
by only 2 volts, and in the majority of cases the over-
all voltage readings were considerably lower. The
limiting value prescribed in Germany prevents the over-
all voltage within city limits from exceeding 2.5 volts
during average schedule traffic. In Springfield only
19 per cent of the readings were above this.

With regard to potential gradient measurements the
largest average value in Springfield for any one hour
was 0.98 volt per 1000 ft. This, however, was due to
defects of track which could be repaired. The average
of all the values obtained throughout the city was 0.23
volt per 1000 ft. The German regulations prescribe
for suburban lines a gradient limit of 0.3 volt per 1000
ft. of track during average scheduled traffic. In Spring-
field the average of all peak load gradients is found to
be 0.35 volt for the hour and 0.64 volt for the highest
ten-minute period.

The over-all voltage prescribed by law in Lorain,
Findlay, Galion, Fremont and Canton, Ohio, is limited
to 7 volts between any two points on the non-insulated
portion of the track return during the ten minutes
showing the highest value, and the potential gradient
for the corresponding period is limited to 1 volt per
1000 ft. The values of over-all voltages and potential
gradients existing in Springfield are considerably below
these limits, except in isolated cases where there is bad
rail bonding.

From the results obtained the authors of the report
state that they are convinced that the insulated return-
feeder system combined with proper maintenance of
track bonding is the best means of dealing with the
electrolysis problem in all cases where it is not prac-
ticable to insulate the tracks from the ground.

The report makes strenuous objection to the use of
pipe drainage under any circumstances for the city
of Springfield, but instead recommends that the in-
sulated return-feeder system should be supplemented
by a certain proportion of insulating joints in the
water pipes and gas pipes. With regard to lead cable
sheaths of the telephone and telegraph companies, how-
ever, it says that it would not be commercially prac-
ticable to extend the insulated return-feeder system
so that they could be safeguarded against electro-
lytic action. It is therefore cheaper to apply a limited
amount of drainage protection to the cables, which,
being continuous conductors, can be protected in this
way. The problem of draining cables differs in many
respects from that of draining pipes, particularly in
that cables are continuous conductors and the diffi-
culties arising from high resistance joints are not en-
countered. Great care, however, should be exercised
not to overdrain the cables, as such overdrainage may
involve danger of electrolytic action in neighboring
structures.

The report presents definite recommendations which
are briefly as follows:

(1) The insulated return feeders now installed should
be made permanent, subject to necessary extensions.

(2) No insulated negative feeders are necessary on
the interurban lines in the city at the present time,
on account of the light loads.

(3) All electric railway tracks within the city limits
should be so constructed and maintained that no rail
joint will exceed the resistance of 8 ft. of rail.

(4) All tracks within city limits should be inspected
once each year. ‘

(5) No metallic connections between water or gas
pipes and the railway return circuit should be permitted.
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The Best_ Trolley Wire

The Writer Shows Why Current-Carrying Conditions, Limits of Wear, Salvage Values and Other Factors Should

Be Considered in Selecting a Standard Trolley Wire

RY G. H. M'KELWAY, ENGINEER OF DISTRIBUTION BROOKLYN RAPID TRANSIT SYSTEM

A short time ago my office was invaded by an enthu-
siastic and persistent salesman of a large wire company
who, immediately after his entrance, announced that
he had come in to sell me 10 miles of trolley wire. The
fact that the company with which I am connected was
not then buying any of its trolley wire from his com-
pany did not shake his confidence in the least, but
seemed rather to increase his ardor, as he stated that
he loved a good fair fight.

He knew that wire similar to that now furnished by
his company had been tried out by us several years be-
fore and that there had been no repeat order for it. As-
suming, therefore, that I had already learned of the
high quality of the wire made by his company from the
previous experience, he did not enlarge at length upon
its advantages over other makes of wire in so far as its
strength, toughness or conductivity was concerned, but
he tried to convince me of the desirability of using it
principally because of its lower first cost as compared
with other wire of the same size and similar qualities.
This, perhaps, was due to my statement that I did not
doubt that the wire in question was a very good one,
but that I had never been able to see that it was as
economical in the long run, all things being considered,
as the one that we were using.

At last, becoming convinced that general statements
as to the economy of the wire were futile and that I
must be “shown” by means of figures that could be
applied to specific cases, he left, but in a week or two
he was back with a typewritten statement which gave
the results that might be expected on the lines of my
company.

The figures were conservative and in all but one point
seemed to agree closely with what might be expected
from the conditions under which we operate. Even the
figures to which exception was taken could easily have
been duplicated on many systems, but here it was our
experience that it was safer and more economical to
use others. The different conditions required by our
service did not seem to be so important as greatly to
change the salesman’s figures, and he was greatly sur-
prised and disappointed to find that the results, in dol-
lars and cents, were entirely altered, and that instead of
his wire showing a saving of approximately $175 per
mile over what we were using, the revised figures indi-
cated that we would lose about $15 for the same unit
of length.

As a seemingly slight and relatively unimportant
change in but one of several conditions had entirely
altered the results of the calculations and caused an
apparently better wire to fall below our standard in de-
sirability, it might be well for the engineers of other
lines to look more carefully into this matter to see if
they are using the kind of wire best suited to their
purposes when both service and price, the latter in-
cluding maintenance, scrap value and first cost, are
considered.

NEED FOR MATHEMATICAL STUDIES

It is impossible to know what wire will be the most
efficient in any special case without making some kind
of a calculation, yet how seldom is any calculation made!
The usual way is to buy the wire that has been used

with success before by the same road or about which the
engineer has heard such reports from other roads as
would make him believe that it will be the best for
his road. Even if the first cost of the two different
makes varies considerably, an attempt is seldom made to
go into the matter carefully to see which would be the
more economical in the long run. Almost invariably
the choice is made either because one wire is cheaper
than the other in first cost or because the life of one is
expected to be longer than that of the other.

No attempt is made to balance the additional cost of
one wire against the shorter life of the other and also
to take into account the freedom from breaks or other
causes of trouble and delay, as well as the salvage value
of the wire when it has become so badly worn as to
necessitate removal. Yet, as has been shown in the
example given above, there may be a difference of $100
or $200 per mile of line and even much more. Careless-
ness in choosing the right kind of wire may often make
very decided differences in the maintenance cost per
mile per annum.

EFFECT OF CURRENT-CARRYING CONDITIONS

The trolley wires ordinarily used are of copper, steel,
copper and steel or of a bronze composition, and it is
between these that a choice must be made. While cop-
per is the most used and can be shown to be the best
for many lines, yet it is very likely that it is em-
ployed in more cases than it should be, as the only point
where it can show any advantage over the other wires
is that it has greater conductivity than any of them
and less first cost than some of them. This high con-
ductivity is important where there are no feeders and
where all of the current has to be carried by the trolley
wire, but it is not nearly so important where heavy
feeders are in multiple and all but a small proportion
of the current is carried by them, because then the volt-
age drop and wattage loss in the trolley wire are very
small.

Therefore, hard-drawn copper will usually be the best
material on light lines where there is little likelihood
that more than three or four cars will take current at
the same time, so that the average current will be too
small for feeders, although fluctuating between wide
limits. On the other hand, copper will seldom be found
to be equal to some of the other wires of greater
strength, although of less conductivity on heavy lines
where the average current consists of perhaps 1000
amp or even more and where it is necessary to run
feeder in multiple with the trolley wire. The same rea-
soning, to even a greater extent, will apply to lightly
loaded but very long lines where much feeder has to be
run to keep up the voltage and the current density in
both the trolley wire and feeders is low. Between these
limits there is much debatable ground where each case
must be worked out separately and where the conditions
may vary enough, owing to the fluctuation in the price
of copper, to make it desirable to install at some times
one kind of wire and at other times another kind.

COSTS AND SCRAP VALUES OF DIFFERENT KINDS OF WIRES

In order to show how the cost of the wire may differ
at different times and also as a help to anyone who may
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care to work out the costs of trolley wires of different
materials for his road, Tables I, II and III are given,
showing respectively the price of copper, bronze, cop-
per-clad steel and plain steel wire, of sizes from No. 0
to No. 0000, and at varying prices per pound. While
copper and bronze weigh the same per foot, yet there is
a difterence between the weights of copper, steel and
copper-clad steel. For that reason different tables are
given of the costs per mile at varying prices per pound
of the wire.

TABLE 1-—PRICE PER MILE OF COPPER AND BRONZE WIRE

Cts. per 1b. No. 0 No. 000 No. 0000
13 $219.31 $34\ 66 $439.66
131% 227774 2.07 456.57
14 i 473.48
14 %% - 490.39
15 05 507.30
15% 4 524,21
16 .9 541.12
1615 .35 558.03
17 J79 591.85
171 22 591.85
18 .66 608.76
18 %% 209 625.67
19 55 o 642.58
1914, <97 659.49
20 40 676.40
201 .84 693.31
21 2% 710.22
21 %% LTl 727.13
22 .14 744.04
221% 379.58 616.86
23 388.01 777.86
231 396.45 794.77
24 404.88 811.68
24 % 413.{" 828.59

1.75 845.50

\Volght per mile, ll) 1(‘01 3382

Tmn ]I—I’muv PER MrLL OF COI’I’] R-CLAD WIRE

Cts. per 1b. No. 00 No. 0000
13 $257.40 $408.46
131 367.30 424,17
14 277.20 439.88
14145 . 287.10 : 455.59
15 D, 297.00 73.8 471.30
151% 5 306.90 S 6. 487.01
16 . 316.80 398.72 502,72
16% 9. 326.70 411.18 518.43
17 T 336.60 423.64 534.14
17% 275.27 346.50 436.10 549.85
18 283.14 356.40 148.56 565.56
1814 291.00 366.30 461.02 581.27
19 298.87 376.20 473.48 596.98
1914 306.73 386.10 485.94 612.69
2 314.60 396.00 498.40 628.40
201% 322.46 405.90 510.86 644.11
21 330.33 415.80 523.32 659.82
211 338.19 425.70 6535.78 675.53
22 316.06 435.60 6548.24 691.24

\\eu._ht per mile,1b.1573 1980 2492 3142

TapLe II1—PRICE PER MILE OF STEEL TROLLEY WIRE

Cts, per lb. No. 0 No. 000 No. 0000
4 $59.12 $93.92 $118.24
41/ 62.81 99.79 125.63
41 66.51 5 105.66 133.02
434 70.20 3 111.53 140.41
5 73.90 50 117.40 147.80
514 59 7 123.27 155.19
514 $1.29 85 129.14 162.658
53 84.98 52 135.01 169.97
6 88.68 20 140.88 177.36
614 92.37 T 146.75 184.75
614 96.07 5 152.62 192.14
63 99.76 2 158.49 199.53
7 103.46 0 164.36 206.92
T 107.15 135.57 170.23 214.31
7Y% 110.85 140,25 176.10 221.70
3% 114.54 144.92 181.97 229.09
8 118.24 149.60 187,84 236.48
81 121.93 154.27 193.71 243.87
8§14 125.63 158.95 199.58 251.26
s% 129.32 163.62 205.45 268.65

133.02 168.30 211.32 266.04

Weight per mile, 1b. 1478 1870 2348 2956

First, let us consider the purchase price of the wire.
Some figures obtained by the writer a few months ago
will show the relative values of the different types at

that time. They were as follows:
Copper 1614 cents per lb.
Brgnza 17% to 20 cents per 1b.
Copper-clad 157 cents per 1h.
U8 vh se seona =0 00006 Mo 0T a0 63, cents per 1b.

§
At the same time the scrap values of the metals were

quoted as:
T675) 1) 111 Rk @@ 131, cents per Ib.
Bt’gglze ........................... 1314 cents per 1b.

Copper-elad olie e e e 31 cents per 1b.
Sté)er]) ............................. 1/3 cents per 1b.

From a comparison of these two statements of cost
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it will be seen that while copper is one of the highest
priced of the metals, yet its scrap value is so high that
the amount of its value lost in service—that is, the dif-
ference between the first cost and the scrap value—is
the least of all, while the copper-clad wire is greatly
handicapped in its race with the other materials on ae-
count of its low salvage value.

RELATIVE LIFE OF DIFFERENT KINDS OF WIRE

So far as the relative life of the different wires is
concerned, there will be found to be great difference of
opinion. Each grade mentioned in the list is made by
at least two firms, and although the composition of
the metal or metals entering into the wire is the same
for all of the firms making that type, the methods of
manufacture are often different in some particulars,
and even different reels of the same grade of wire made
by the same company often vary considerably among
themselves. Add to this the different conditions under
which the wire is used—light or heavy service, up or
down grade, on curves or straight line, over good or
bad track—and it will not seem at all strange that all
engineers do not agree in their ideas as to the life that
can be expected from each kind. However, as some
definite life must be assigned to each kind if they are
to be compared with each other, it might be said that
the engineers with whom I have talked appear to agree,
on the average, that, with the exception of copper, the
lives of the materials are about equal and the life of
hard-drawn copper is approximately one-half of that
of any of the others under similar conditions of service.
The wire designated by the letter “A” has not been
manufactured long enough to show what it will do in
the matter of standing up under service, but, judging
from the results of tests upon it, it would seem to have
a life about midway between the bronze and copper
wire, or one and one-half times the latter.

CURRENT-CARRYING CAPACITIES

In order to appreciate the difference that will be
made by the different amounts of current that will be
wasted in the wire, the resistances of the various kinds
must be given as the loss varies directly as the resist-
ance. Compared to Mathiessen’s standard the con-
ductivity of the wires is about as follows:

Hard-drawn COPPDEI . .. .vee ittt neeeertonennanas gg
BEONZE | it i i i A oy A OB ECEO S O
COPDET=ClAT ;1 sorii w65 %0+ i g yiorsliel st s ool oliat ool sl ai v seireielatiatole 40
Sy ) I IR A A SIS . o000 101050 G638 T 6 0 0.0 10

Before comparing directly the cost per annum of the
different wires, one other point is to be considered,
namely, the average amount of current carried by the
trolley wire. To use the average current is not quite
correct, as what should be known is the average cur-
rent that will occasion the same amount of loss in the
line per year as the square root of the mean squares of
the current taken at short intervals. Where the load
fluctuates little the average current will be very close
to the correct amount, but where the line shuts down
entirely during several hours of the night or where
the rush-hour peaks are high the square root of the
mean squares should be taken. It will be found that on
most lines the engineer, unless he has had considerable
experience in such work, will over-estimate the current
in the wire, as he will think principally of the load dur-
ing the heavier hours of the heaviest seasons of the
yvear and will be surprised to find how much nights,
Sundays and light seasons will reduce the cur-
rent in the wire from the amount which he supposed
was a fair average for it. Very often he will think
that because during rush hours in the winter, per-
haps, the current amounts to 200 amp on the trolley
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wire, one-half of that, or 100 amp, would be a good
average. Looking further, he will find that 100 amp is
the average load carried during the day only, and that
shutting down at night and light loads on Sundays and
holidays will make 50 amp a better average for the
winter, while the saving due to the cutting out of the
heaters and the use of light, open cars will still further
reduce the current during the rest of the year so that it
will not average for the entire year more than 35 amp.

In attempting to valuate the current lost in the trol-
ley wire, much difference of opinion will be found as to
the charge per kilowatt-hour that should be made.
This difference of opinion is only natural, as with
some companies the cost of energy will be much higher
than with others. Energy bought from a steam gener-
ating station will cost more than energy obtained from
a water-power plant, especially if the latter is lightly
loaded. In that case the additional energy will cost
almost nothing, as no fuel, labor or capital would be
required.

COSTS OF DIFFERENT KINDS OF WIRE IN PLACE

In addition to the cost of the wire itself, there must
be added to make up the cost of the material in place
the cost of installation, but this will not differ mate-
rially for the different types of wire. The copper will
not be so stiff as any of the other materials and there-
fore will be a little more easily handled, but the differ-
ence in ease of handling will not be great enough to
make any appreciable difference in the cost of instal-
lation. The latter will probably average $60 a mile, the
amount of special work on the line making a great
difference in the cost.

Therefore, taking No. 00 wire, which is standard
with a great many companies, especially for city work,
the first cost of the various kinds in place would be as
follows:

Bronze

; Bronzeﬁ )
Cc-C

Copper “A” at a Steel

173, Cents 20 Cents
Cost of wire.$340.32 §425.40 §$377.54 §425.40 $316,80 250.90
Installation.. 60.00 60.00 60.00 60.00 60.00 60.00
$400.32 $485.40 §$437.54 $485.40 §376.80 $310.90

If the investigation should stop here, it can easily be
seen that the steel wire would be thought to be the most
desirable and the copper-clad next, but let us see what
the net cost of the wire will be when the value of the
salvage after the wire has been taken down is deducted
from the first cost. Suppose that one-quarter of the
wire has been worn away so that the weight of the
scrap is only three-quarters of that of the new wire.
Even that much salvage will seem to be a great deal
to many engineers, and there is no doubt that much
wire is left up in the air until its weight is far less.
However, for important lines where the delay caused
by a broken trolley wire is a serious matter, to say
nothing of the chances of accident claims due to per-
sons being struck by or frightened at the fallen wire,
it will not be safe to have the average wear more than
that given above, although at certain points the trolley

wire may be much below the average in section. The
net cost of the wire would then be:
Bronze Bronze
Copper LA 1e 1 Cc-C Steel
173, Cents 20 Cents
Iirst cost...$400.32 $485.40 $437.54 $485.40 $376.80 $310.90
Salvage .... 211.20 211.20 211.20 211.20 51.83 4.67
$189.12 §$274.20 $226.34 $274.20 $324.97 $306.23

EFFECT OF DEDUCTIONS FOR SALVAGE AND LENGTH OF
USEFUL LIFE

A comparison of the figures obtained by subtracting
the salvage value of the wire from the first cost will
correct many mistaken ideas concerning the cheapness
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of some kinds of wire. Copper, previously one of the
expensive materials, now shows up as the cheapest in-
stead of steel or copper-clad, the two latter now being
at the foot of the list instead of the head. If the wire
is permitted to stay up in the air until 50 per cent of
it is worn away, the salvage will be only two-thirds of
the amount given in the previous table and the results
will be:

(Cloyprorad et o e s S e $259.52 AT L iieiieen $344.60
Bronze at 173 cents... 292.74 Bronze at 20 cents..... 344.60
Gl vavrswamsmivisminie 34225 Steel ciwswmimiemisnswine 307.79

While copper is still the lowest when net prices are
considered, the copper-clad steel and the plain steel
have much bettered their positions.

But even the two tables do not show all that should
be taken into account, because of the difference in the
length of life of the wires under the same service. To
get the proper relation the fixed cost per year of interest
and depreciation should be estimated for each of the
wires. Then, supposing the life to be ten years for
the best wearing and five years for copper, with the
trolley wire worn down to 75 per cent of its section, the
results for each year would be:

Bronze Bronze

Copper CAY at at c-C Steel
173, Cents 20 Cents
Depreciation, $37.82 $36.56 $22.23 $27.42 $32.50 $30.62
Interest, 5 per
CENb L wims 9.46 12.71 11X, 13.71 16.25 15.31
$47.28 $50.27 $33.34 $41.13 $48.75 $45.93

An examination of these figures will show another
series of upsets. Copper is no longer the lowest-priced
material, but the bronze wire has taken that place,
while those wires composed either wholly or partly of
steel have again risen to being the highest in price. If
the wire is kept in service until one-half of it is worn
away, the yearly cost will be:

(07070301 Iy S e R et POAER AL e emena o s w0 we s $63.18
Bronze at 173; cents.... 43.91 Bronze at 20 cents....... 51.69
C-C iximisiisismininisws 5L:83 Steel  :m:msss s 59 s v % & s s 46.17

These figures show copper to be highest in price and
the bronze to be lowest, but with steel not far away.

EFFECT OF ENERGY LOSSES IN THE LINE

There is still one other variable to be taken into ac-
count, namely, the value of the energy lost in the line.
This will be the hardest of any of the values to deter-
mine because of the difficulty in estimating the average
current in the wire, its value in cents per kilowatt-
hour, and whether all that appears to be wasted in the
line really is wasted or merely takes the place of cur-
rent which, with a higher voltage on the wire, would
be wasted in the car resistances because the motormen
would then run for a longer part of the time with re-
sistance in series with the motors.

In spite of this trouble of ascertaining the amount of
energy lost, an inspection of the following table will
show that, even if the cost per kilowatt-hour is only a
fraction of a cent, a high line loss will throw out the
results calculated so far and without taking account of
this point. The average current density in the trolley
wire can best be taken as one-half of that measured at
the point where it first feeds into the line, as from that
point it will decrease to zero at the other end of the
section.

L.oss oF POWER PER MILE PER YEAR IN KIiLOWATT HOURS

Bronze Bronze
Copper “A” at at C-C Steel
173 Cents 20 Cents
11,250 20,000 20,000 22,500 90,000
2,812 5,000 5,000 5,620 22,500
450 800 SO0 900 3,600
11 200 200 225 900

The average current in this table is that at the
feeding-in point so that the calculations are made
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with one-half of that amount distributed over the
wire.

While these figures make the showing of the low-
conductivity wires very bad in comparison with that of
copper, yet it must be remembered that the amount of
current in the wire will be much less, if there is feeder
in multiple with it, when the trolley wire is of low con-
ductivity than when its resistance is less, because in
the former case a greater proportion will be carried by
the feeder. While this will reduce the loss in the
trolley wire and also to some extent that in the whole
distribution system over what might be expected, yet
there will be an increased loss in the feeder in conse-
quence of the greater proportional load which it carries.

CONCLUSION .

The life of wire upon which these estimates were
based—five years for copper and ten years for most of
the other materials—would probably go with a current
density of from 20 amp to 50 amp in the trolley wire,
so that those figures would be the most likely to be
taken by anyone looking into the case for an ordinary
example. Therefore, the steel wires would be very ex-
pensive for such service if they were made of the same
size as those of the other materials. This trouble,
however, might be avoided by enlarging the section
of the wire, which would not only decrease its resistance
but would increase its life. This will give anyone of
a mathematical turn of mind a further chance to inves-
tigate the matter as regards his own line. However, it
was the intention of the writer merely to point out the
conditions which might modify the choice of the wire
and to let each engineer figure out what one would be
the best for him to use.

On many systems it will be found that while one
wire will prove the cheapest for the greater number of
the lines, it will not be so for all of them. Several wires
might be found, all with one or more sizes, each of
which would prove to be the best for some particular
line. Owing to the amount of stock that would have to
be carried both in the storerooms and by the emergency
crews it will not be found advisable to have more than
two or three sizes and kinds of wire as a greater
variety will cause confusion and expense.

Therefore, it is best to choose that wire which ap-
pears to be the most economical for the system as a
whole and to make that wire the standard. There will
then be no need for the crews, when making repairs,
to run in one size or type of wire in a line which was
first run with another wire. At the same time the engi-
neer should look well into the subject before choosing
his standard because great economies are to be gained
by the choice of the proper one.

At the recent annual meeting of the Lancaster &
Yorkshire Railway, England, the chairman said the esti-
mate of capital expenditure for the ensuing year was
$3,335,025, including $608,750 for a new power station
about to be erected at Clifton Junction. It is proposed
to electrify the existing lines from Manchester, through
Crumpsall, to Bury, and there is little doubt, judging
from experience in the Liverpool district, that the addi-
tional traffic will well justify the expenditure. Refer-
ring to the electric power and light account, the chair-
man said that the small cost of generating electricity
showed the wisdom of the company in generating its
own power. Included in the statistical report are fig-
ures showing that generation and distribution costs
amounted to $174,195, and that $48,700 was provided
for renewals. The high-tension energy generated and
supplied is classified thus: traction, 28,719,591
kw-hr.; power, 1,576,484 kw-hr., and lighting, 1,753,679
kw-hr.
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REMODELING SIXTEEN YEAR-OLD CARS AND OTHER
MAINTENANCE FEATURES OF THE CLEVELAND,
PAINESVILLE & EASTERN RAILROAD

Along with the radical changes in the power gener-
ating and transmission system of the Cleveland, Paines-
ville & Eastern Railroad, as described in the ELECTRIC
RAILWAY JOURNAL of July 19, 1913, has come a corre-
sponding improvement in the condition of the rolling
stock and many original features have been introduced
into the shop practice. The largest single job has been
the making over of the old interurban cars, which have
been giving excellent service for sixteen years or more.
These cars are of substantial construction, weighing
about 25 tons equipped, and as reconstructed they
operate like new ones.

The first step in the reconstruction was to strip the
cars of all trim, ceiling and sash. The old-fashioned
beading was planed off everywhere, leaving smooth,
chamfered surfaces in its place, and all trim was en-
tirely refinished. The most conspicuous change was
in the vestibule. One of the accompanying halftones

Cleveland, Painesville & Eastern Railroad—Contrast of New
and Old Vestibule

indicates the difference in style of the yearly and pres-
ent periods of car construction. The older type of
vestibule appears to be a separate feature added to the
body, being narrower and lower; the newer form, with
Pullman roof, is an integral part of the car. Not only
is the appearance thus improved but the windage resist-
ance at high speed is reduced.

Another illustration shows a Brill-27 truck re-
equipped with inside-hung brakes. More than one-half
of the truck equipments have been thus remodeled and
the rest will be completed shortly. The change has been
made to secure more even wear of brakeshoes, better
braking effect and quicker release. Greater life of
brakeshoes is also obtained by this arrangement. In -
changing the construction, the outside rigging was re-
moved and four bent-steel plates were bolted in the side
frames and transoms as shown. The brake hangers
are carried under these plates from bearings attached
to them by four bolts each. The brake levers slide in
slots cut in the plates. Short angles are bolted to the
plates to form guides for the bolsters. The motor sus-
pension bars hang in stirrups formed of U-shaped
pieces of steel bolted to the inside edges of the plates.
The large nut shown at the rear of the plate in the
foreground in the illustration is on the bolt by which
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the motor-suspension stirrup is secured to the plate.
The fixed points for the levers are furnished by
brackets bolted to the plates but not shown in the illus-
trations. The floating ends of the levers are joined by
cross-bars, at the centers of which the tension rods are
connected. The release springs are attached to the ends
of these bars by means of brackets. In the illustration
an express car is seen in the background equipped with
a truck with the older outside-hung brake rigging. The
third engraving gives an excellent idea of the appear-
ance of the complete remodeled car.

SHOP PRACTICES

One of the shop features is a babbitting machine,
original with J. G. Swain, the former superintendent.
It consists of a steel mold with a movable steel core,
operated by means of a 10-in. air-brake cylinder and
plunger. Admission of air draws the core downward
and out of the babbitt, leaving a smooth wearing sur-
face. The oil-fired melting pot and machine are com-
pactly mounted on a steel frame so that little space is
needed. The machine is provided with an assortment
of cores of standard diameters. All commutators are
slotted, motor shafts are restored by the use of journal
sleeves, which are made from rough tubing 34 in. thick.
When turned down they are 3/16 in. thick and are al-
lowed to wear to 3/32 in. before replacing. The cars
are equipped with GE motors which have strap field
windings on brass spools. It has been found difficult
to keep the winding permanently tight in the spools
and as a result the insulation has chafed very much.
A successful expedient devised to overcome this trouble
consists in sawing the spools in two in the middle in
the plane of the coils. The coils can then be wound
and thoroughly insulated and the two parts of the spool
shoved into them and clamped tightly in place. Since
this plan has been in operation field-coil troubles have
practically disappeared. The split spools are used on
all motors of this type and a good stock of coils and
spools is kept for emergency use.
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Cleveland, Painesville & FEastern Railroad—Remodeled
Standard Interurban Car

A simple but effective seat-sparing device is a brass
foot rail on the exposed edges of the front-seat
cushions. These cushions make natural and tempting
foot rests for passengers who are riding on the facing
seats. As most passengers object to riding backward
the front seats are filled last so that the cushions are
almost always available as foot rests. A brass tube,
mounted on simple brackets at the ends and middle, pro-
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tects the corner of the cushion and supplies the sup-
posed need for a foot rest.

The important work hereinbefore described was be-
gun by Mr. Swain and his associate, Mr. Wood, before

Eiad 'xgu&t.j".. Qu
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Cleveland, & Eastern Railroad—Remodeled

Truck

Painesville

their change to the Northern Ohio Traction Company,
and it is being continued by the present master me-
chanic, Ed. Hengst.

RESULTS OF SYSTEMATIC PROVISION FOR PROMO-
TION ON THE PENNSYLVANIA RAILROAD

Records just compiled of careers of the 170 ranking
officers of the Pennsylvania Railroad System give strik-
ing evidence of the policy the company pursues in train-
ing men, and of the opportunities open to men in the
service. Of the 170 officers, 163, among whom should
be mentioned the president of the company, started at
the bottom. This census of Pennsylvania officers now
in active service shows that J. B. Hutchinson, assistant
to the vice-president in charge of real estate, purchases
and insurance, Pennsylvania Railroad; A. L. Langdon,
traffic manager of the Long Island Railroad; E. T.
Postlethwaite, assistant to the president of the Pennsyl-
vania Railroad, and E. A. Dawson, manager of the Star
Union Line, have worked for the railroad more than
fifty years. Each of the five vice-presidents of the
Pennsylvania Lines West of Pittsburgh, who have just
been elected, has been in the service of the railroad more
than forty years. Every one of them began at the bot-
tom of the railroad ladder. J. J. Turner, first vice-
president, began work for the Pennsylvania as a ticket
sorter; E. B. Taylor, second vice-president, started as
a clerk; D. T. McCabe, third vice-president, as clerk;
G. L. Peck, fourth vice-president, and A. M. Schoyer,
resident vice-president at Chicago, began with the com-
pany as messengers.

Twenty-two of the company’s officers have been in the
company’s service between forty and fifty years; fifty-
seven between thirty and forty years, and fifty-nine be-
tween twenty and thirty vears. Thirty of these 170 offi-
cers are between sixty and seventy years old, sixty-one
between fifty and sixty years, sixty-two between forty
and fifty, and seventeen between thirty and forty years
of age.

The above record is of special interest in view of
the eriticism to which railway managements have re-
cently been subjected.
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Shop Practices at Milwaukee

In the Various Repair Departments of The Milwaukee Electric Railway & Light Company a Number of
Quick Methods of Doing Work Have Been Introduced with Marked Success in Reducing Costs

The following series of descriptions of shop kinks
and jigs in the shops of The Milwaukee Electric Rail-
way & Light Company are published on account of their
general interest as well as for the fact that they may

Milwaukee Shop Kinks—Armature Repair and Test Qutfit

offer suggestions for economies in other electric rail-
way shops.
PRESS FOR REMOVING BEARINGS

Solid bearings are not removed from the end hous-
ings of motor frames on the truck repair-room floor but
are brought into the armature room by way of the
electric freight elevators. Here they are removed from
the housing by an air press especially designed for this
purpose. This consists of a 10-in. x 12-in. brass cylin-
der suspended on a 66-lb. T-rail, which in turn is held
in position on a bar-iron frame. The brake cylinder is
held rigidly in the vertical position by a section of T-
rail bolted to the bar-iron frame and to the cylinder.
The supporting frame is attached to two I-beams which
form the side frames of a four-wheel truck. The brake
cylinder air piping is supplied with a section of hose
so that it may be coupled into the shop compressed-air
system where 90-1b. pressure is available. Air is either
admitted or released to the brake cylinder by way of a
valve conveniently located in the air-pipe connection.

The method followed in removing an armature bear-
ing from the housing is as follows: The housing
is mounted on two sections of rail set across the I-beam
frame beneath the brake-cylinder plunger. The plunger
is fitted with a ram, which is held firmly in position by
dovetailed connection. This ram is set on the bearing,
and as air is admitted to the cylinder the bearing is
pressed from the housing. To replace the bearing in
the housing, the ram is removed, and a flat plate simi-
larly held in position on the plunger head by a dove-
tailed connection replaces it. The rails are removed
from beneath the bearing housing, which has been re-
versed in position and allowed to rest on the I-beam
truck frame. After the bearing has been accurately
set in position on the housing, the plunger is lowered by
the admission of air into the cylinder until it comes in
contact with the bearing. Then full air pressure is ap-
plied to force the bearing into the housing. A view of
this air press for removing solid bearings from the
housings is shown in one of the illustrations.

ARMATURE DOLLIES AND HORSES

To facilitate the handling of armatures about the
armature repair room, as well as from the repair shop

floor to the armature room gallery, wooden armature
horses and dollies have been provided. As shown in
the accompanying cut, both the dolly and the portable
armature horse are substantially built of wood, the
dolly being provided with four ordinary truck wheels
and a wooden saddle and the horse being provided with
a double 3-in. caster under each leg. Each portable
horse is provided with extra wooden bearing Dblocks
so that armatures smaller than those from standard
railway motors may be set in them and transported
about the shop. The shelf between the two legs of this
portable horse is provided as a place for the workmen
to lay tools. In the winding process the usual cast-iron
bracket with a double-roller bearing is employed. Each
standard is fitted with a pivoted bracket supporting a
wooden tray and the armature shaft bearings may be
adjusted vertically by a hand wheel and screw attach-
ment.
POTENTIAL TEST SET

The armature testing outfit embraces short-circuit
test sets for armatures and field coils, and an armature
potential tester. The latter equipment is somewhat dif-
ferent from that found in other street railway shops
and embodies a number of features which make it
worthy of special attention. Essentially, it consists of
an auto-transformer made from an ordinary pole trans-
former mounted on a simple truck. This transformer is
arranged by way of tap connections and paralleling
switches so that the voltage may be stepped up from
125 to 4000 volts in 125-volt steps. This potential test
equipment is connected with the 125-volt or 250-volt,
sixty-cycle shop-lighting and power circuits, and the
actual testing is done by two 30-ft. flexible cord con-
nections to two
wooden handles at
the ends of which
the cords terminate
in bare copper
points. As a rule
each complete arma-
ture is put under a
1250-volt a.c. poten-
tial test lasting one
minute. To indicate
to the operator that
the test set is oper-
ating satisfactorily,
a small pilot light
set is mounted on
the front of the
transformer and a-
small circuit-break-

) er is installed on the
back. This test set,
the armature dolly
and portable horse,
as well as the stan-
dard used in winding armatures, are shown in one of
the illustrations on this page. B

Milwaukee Shop Kinks—Air Press
for Removing Solid Bearings

FIELD-COIL DIPPING TANK

All the armature coils used in repair work are wound
by girls in a special inclosed section of the armature re-
pair department. In connection with field work a home-
made field-coil dipping tank has been devised to in-
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crease the output and at the same time prolong the life
of the insulating compound. This dipping tank is made
of galvanized iron 3 ft. in diameter and 3 ft. deep. The
lid of the tank is attached to an air hoist which raises
and lowers the dipping rack into the fluid. This wooden
rack is supported on four strap-iron hangers, and is of
sufficient size and strength to permit dipping twelve
GE-70 field coils at one time. In charging the dipping
tank, the slatted platform of the rack is raised even
with the top of the dipping tank and the coils set in
position. Air is then released from the air hoist, which
lowers the rack to the bottom of the tank and at the
same time sets the tank lid in position. All coils are
left in the insulating compound about one hour, during
which time the lid is securely clamped in position with
thumb-screw locks. After the coils have been dipped
the rack is raised above the liquid but not high enough
to raise the lid, and in this position the coils are allowed
to drain for three hours before being placed in the
baking oven. In conjunction with this field-coil dipping
tank, an ordinary block and fall has been conveniently
attached to the roof beams so that the very large coils
may be raised from a truck and swung onto the coil
dipping rack.

ARMATURE STRIPPING ROOM

To remove the dust and dirt which always accom-
panies the process of stripping old armature cores of
defective coils, the armature repair department has
found it more economical as well as more satisfactory
to do this work in a room devoted solely to this pur-
pose. When armatures come into the repair shop they
are lifted to the portable horses, run into this stripping
room where all defective coils are removed, after which
the armatures are wheeled into the repair department
where all repairs necessary are completed.

RATCHET COLLAR PULLER

With certain classes of defective armatures it is
necessary to remove the collar which adjoins the com-
mutator segments. Under ordinary conditions this is a
difficult task, but the armature department of the
Milwaukee company has facilitated this work by build-
ing a home-made ratchet collar puller. This consists of
a half-moon shaped forging which is slipped over the
inside of the collar. Two 34-in. bolts are passed
through this forging, and the heads of these bolts are
dropped into two slots provided on the puller frame.
When the yoke is in position the slack is taken up with
a hand wheel set between the head of the puller and

Milwaukee Shop Kinks—Ratchet Collar Puller

the end of the armature shaft. The removing pressure
is brought to bear on the armature shaft by advancing
the screw with an ordinary hand ratchet and lever.
This device is shown in one of the illustrations.

NOVEL PINION PULLER

By the use of the ratchet and lever principle in con-
nection with the collar puller in the electrical depart-
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ment, a novel pinion puller has been provided for re-
moving pinions from the armature shatt. This consists
essentially of a steel-lipped casting which fits over the
pinion, the lips engaging with the pinion teeth. The
slack is taken up between the armature shaft and the
plunger of the pinion puller by a quick take-up hand
wheel, after which the ratchet and lever are brought
into play. When considerable pressure has been

Milwaukee Shop Kinks—Field-Coil Dipping Tank

brought to bear on the end of the armature shaft, a
hammer blow struck on a striking block at the exposed
end of the pinion puller loosens the pinion. A view of
this pinion puller is shown in one of the illustrations
on the following page.

SIMPLE COMMUTATOR SLOTTER

Like a great many other street railway companies in
this country, the Milwaukee railway’s armature repair
department has designed and built a commutator slotter
which has given very satisfactory service. The prin-
cipal part of this slotting machine consists of a v4-hp
motor which operates at 1800 r.p.m. and is fitted with
an extended armature shaft. The slotting saw is ap-
plied to the end of the shaft and is held firmly in posi-
tion by a nut. The motor, in turn, is mounted on a bed
which is reciprocated by a hand wheel and a twin
pinion mechanism engaging in a rack attached to the
underside of the bed. This complete slotting tool is
mounted on one of the portable armature horses and
may be shifted to any point in the shop. Energy is
supplied to the motor by way of a long flexible cord and
plug which may be connected into the shop power cir-
cuits.

TROLLEY-WHEEL GRINDING ATTACHMENT

All trolley wheels used on the cars of the Milwaukee
Railway are manufactured of a very hard and tough
bell metal in the company’s own brass foundry. Until
recently the work of smoothing the trolley wheel groove
has been done with an ordinary round file which limited
the work of one man to about fifty wheels per day. This
added greatly to the manufacturing cost of the trolley
wheels, and consequently it was desired to increase the
output and at the same time reduce this cost of manu-
facture. This was accomplished by providing a counter-
shaft attachment to the tool rest of one of the small
engine lathes. A carbonite wheel, having the same con-
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tour as the trolley wheel groove, is keyed to an exten-
sion on one side. The grinding tool is forced into the
groove by way of a hand lever and ratchet which already
formed a part of the tool rest. This device has in-
creased the output approximately 200 wheels per day.
The extreme hardness of the trolley wheel metal, how-
ever, makes it necessary to renew the 10-in. grinding
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Milwaukee Shop Kinks—Commutator Slotting Machine

wheel after finishing each 1000 trolley wheels. A view
of this lathe attachment for grinding trolley wheels is
shown in one of the illustrations.

SPECIAL AXLE STRAIGHTENER

Wheel routine in the Milwaukee Railway repair shop
is as follows: As wheels are brought in from the truck
repair department, they are run through the special
axle-straightening machine, where the axles are in-
spected and straightened if necessary, after which they
are passed on to the wheel lathe for truing the wheel
treads and flanges. In case of new wheels, after they
have been pressed on the axle in the wheel press, they
too pass through the axle straightener to verify the
axle before going into service.

The axle straightener is a special tool built by a lo-
cal manufacturer. It consists of two pairs of I-beams,
one acting as a support for the axle-straightener
plunger and the other as the bearing for the wedges
and inclined planes which support the axle during the
straightening process. The axle-straightener plunger
is mounted on a trolley swung from the lower flanges
of the I-beams and is connected through a universal-
jointed pipe to the oil pump mounted on the top of the
upper supporting beams. Swung between these upper
I-beams and near each end is a hand-wheel, with screw
and chain attachment arranged for raising and lower-
ing the car wheels to the revolving centers of the ma-
chine. These centers are arranged with sufficient swing
to take the largest sized wheel and are provided with
a special spring support so that they will adapt them-
selves to any deflection during the straightening proc-
ess. After the car wheels have been centered and the
bent portion located by starting the rotating motor in-
stalled beside the machine, the axle is supported by a
system of wedges. Then the position of the straight-
ening plunger is shifted so that, when the necessary
pressure is applied, it will spring the axle true. This
machine has a pressure capacity of 30 tons, conse-
quently most axles may be straightened cold. A view of
this special axle-straightening machine is shown in
one of the illustrations.
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OVERHAULING MOTORS

To obtain a largely increased motor efficiency from
old GE-70 motors and at the same time reduce the cost
of maintaining them, all motors of this particular type
are being overhauled. The process necessary to ac-

complish this includes, first, truing on a planer the
frame seal between the halves of the motor housing
and then boring out the ends for the motor casing to
receive new cast-steel armature-bearing housings. A
change also was made in the manner of holding the
Heretofore this was

bearings in place in the housings.

Milwaukee Shop Kinks—Ratchet Pinion Puller

done by two dowel pins at the bearing ends, but much
trouble was experienced in pressing the bearings into
the housings and at the same time keeping these pins
in line with the holes. In the overhauled motors these
bearings were secured in place by rolled-steel keys.
The GE-70 axle bearings were also standardized with
the GE-80 bearings by boring out the motor-axle bear-
ing housing to the proper diameter to receive a GE-80
bearing. All worn bolt holes also have been retapped
to the next larger size. The work of overhauling the
GE-74 motors is now practically complete, and it has

g 5 B

Milwaukee Shop Kinks—Trolley Wheel Grinding Attachment

been found that at a reasonable cost for overhauling,
the efficiency of the motors has been increased consid-
erably.

OVERHAULING AIR COMPRESSORS

At each 45,000-mile general overhauling the air com-
pressors and air equipment are removed from the car
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and the machine is completely dismantled. All oil is
removed, the valves reground, the armatures thoroughly
tested in the armature repair department, and, in fact,
all parts thoroughly cleaned before reassembling and
testing. Each compressor is tested for fifteen minutes
at 100-1b. pressure before it is returned to service. The
heads of the triple valves are rigged up in connection
with an engineer’s valve so that the emergency valves
may be tested for leaks. This testing equipment is
connected with an ordinary pressure gage to indicate
leaks. A rack is also provided in this air-testing
equipment for testing motorman’s valves under 100-1b.
pressure after the valve seats have been carefully
ground and made ready for service.

MOTOR-TESTING MACHINE

A motor-testing machine equipment has recently
been added to the truck repair department of The Mil-
waukee Electric Railway & Light Company. The prin-
ciple of this machine consists simply of the old device
of bucking two motors, one operating as a generator
and the other as a motor. The armature shafts are
connected through a flexible coupling after the motors
have been lined up and clamped into position on the
testing bed. The motor leads are connected by flexible
cords and plugs to a switchboard, which is so arranged
that either test unit may be run as a motor or a gen-
erator by throwing a switch. The generator is loaded
through a bank of resistance coils installed in the coil-
baking oven on the gallery overhead. The heat from
these coils is used in heating the baking oven, steam
heat being used as an auxiliary at times. The load on
the generator is controlled at will by a system of double-
throw single-pole switches. At the same time all parts
of each motor are thoroughly inspected to insure good
condition before it is placed in service. All motors,
both new and old, are put through this load test before
they are installed on the trucks. The test operation is
carried on by a storeroom attendant, whose quarters
are convenient to the testing equipment. This man

Milwaukee Shop Kinks—Special Axle Straightener

has been carefully instructed as to the manner of test-
ing and inspecting, and he fills out the form report for
each motor inspected.

BOLSTER STANDARDIZATION

As a part of the general overhauling of cars on the
45,000-mile inspection, all bolsters are being standard-
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ized as to the height of the center and side bearings,
as well as the gage of the car body. Standardizing
gages for this purpose have bheen made of 14-in. steel
plates and designed to check the gage and the relative
heights of the center and side bearings. These stand-
ardizing gages are made in two forms, one for the truck
bolster and another for the body bolster. During the

Milwaukee Shop Kinks—Jigs Used in Boring Motor Housings

overhauling process all bolsters are being equipped with
special pocket and castings. These castings serve as
chafing plates and foundations for the side bearings
and also contain the spring pockets for the end bolster
springs.

REHABILITATING 6-IN. AXLES

At the close of the 45,000-mile inspection period,
when all cars receive a general overhauling, the 6-in.
axles have been found to have worn considerably at
the motor-axle bearings. In order to rehabilitate these
axles for further service when the wear is shown to
be in excess of 1/16 in. under size, they are turned
down to 57-in. diameter at the point where the motor
axle bearing is applied. The bearing mandrels are
changed and the axle bearings reduced in diameter to
fit the new axle—all of which results in a first-class
job, and at the same time no apparent weakening has
developed in the axles so repaired.

DRUM SANDER OF LARGE SIZE

It has been found to be very economical when old
cars are overhauled and new cars are constructed to
install a 49-in. triple-drum sander. In this machine
each drum gives a different gradation of sanding and
is equipped with individual motor drive so that all
three or any one of the sander drums may be operated
at one time. This machine is used for sanding sashes
and doors and, in fact, any large panel work which will
pass over the 49-in. drums. It has been found es-
pecially adapted for sanding all sashes and doors, and
these are put through the machine with the glass in
place. Either before or after these old sashes are put
through the machine, a little hand work is necessary
in the panels and around the moldings. This, however,
is only a small part of the hand work which would be
required without the machine. The parts are then
ready for finishing.
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BURNING-OFF TORCH

In the paint shop it was found that considerable time
was being consumed in the process of burning off paint
on cars undergoing general repainting. This work was
being done with an ordinary hand blow-torch, which be-
fore a car could be completed had to be replenished with
gasoline several times, thus delaying the work. To
eliminate this waste of time, the equipment engineering
department has designed and provided a simple torch
which gives a constant flame. Essentially, this torch
consists of an ordinary wrought-iron pipe mixer made
up in the shop, with two hose connections, one to the
illuminating gas-pipe lines and the other to the com-
pressed-air piping system, and of sufficient length to
burn off an entire car. Valves at the mixer on the air
line and the gas line permit the mixture to be regulated
to obtain the hottest possible flame. The time of burn-
ing off cars has recently been reduced considerably and
the saving is attributed to the adoption of this torch.

Milwaukee Shop Kinks—The Motor Test Set

ELECTROPLATING

Recently the Milwaukee Railway company has found
it practical as well as economical to add an electro-
plating and dipping department to its repair shop. An
unused portion of the balcony over the machine shop
has been partitioned off for this purpose, and two men,
namely, a plater and a helper, have been able to handle
all work of this character without difficulty. The pres-
ent equipment is sufficient to electroplate all the hard-
ware from two city cars in a nine-hour day. All brass
trimmings and fittings are removed from cars brought
in for the general overhauling at 45,000-mile intervals.
The material receives a railway statuary-bronze finish.
After this work has been done, it is anticipated that
parts not subject to wear will never have to be removed
from the car again, and all worn parts may be lacquered
in place.

Essentially, the process necessary to produce this fin-
ish is as follows: First, all fittings are submerged for
about one and one-half hours in a potash solution to re-
move old lacquer and grease. From this tank the fit-
tings are given to a polisher who carefully wire-
scratches and brushes them until they are thoroughly
clean. Following this operation, they are immersed in
a copper electroplating tank for fifteen minutes. In
order to give all fittings uniform finish, as the quality
of brass on different types of cars varies widely in color,
they are copper-struck. The final stage of tke electro-
plating process includes scouring with a hand brush and
pumice stone to give the desired shade for the statuary-
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bronze finish. The parts are then dipped into a lacquer
tank and hung up to drip.

It is sometimes necessary to do other kinds of plating
called for by inter-department orders, some of which
originate in the power and lighting department of this
company. The equipment necessary to do this work in-
cludes tanks and dripping racks; the most expensive
part, however, is a small motor-generator set, which de-
livers 150 amp at 5 volts or 6 voltts, as is required in
the electroplating process.

OIL AND WASTE RECLAIMING

All waste collected in the truck repair department as
well as the outlying car stations is deposited in special
retainers, and from time to time is delivered to the oil
and waste reclaiming department which is inclosed in a
separate room on the truck repair department floor.
Each carhouse, as well as the truck repair department,
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Milwaukee Shop Kinks—Oil and Waste Reclaiming Outfit

is credited with the gross weight of waste received,
after which it is carefully sorted and bad or badly caked
waste is scrapped. That remaining is put into a cylin-
drical oil and waste saving machine, where the oil is
abstracted. This oil in turn is run through four settling
tanks and a special filter. The first and third tanks have
steam coils to accelerate the settling process. After the
oil has passed through the fourth tank it is again placed
in a retainer and used only for saturating waste used
in packing journal boxes.

When the waste is removed from the machine it is
held and sorted further, and finally placed on a screen
over steam-heated coils, where it is dried thoroughly.
All cotton and wool waste is kept in separate retainers
for delivery to the oil and waste reclaiming department.
The cotton waste is used for wiping, and it is reclaimed
by washing it in a sal-soda solution, after which it is
found to be better and cleaner than when purchased
new.

The Daily Consular and Trade Reports contains a
notice that proposals are requested by the Direccion
General de Obras Publicas, Ministerio de Fomento,
Madrid, Spain, for the concession and construction of
an electric tramway in Madrid. The American consul
at Madrid states that the estimated cost of this tram-
way is $22,935, and its rolling stock must include at
least two electric cars. Work must be commenced within
one month from the date of award and finished within
three months from the same date. Proposals should be
submitted through a resident agent before April 22.
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Supplementary Report on Swiss Electrification

This Is an Abstract of the Report Which Resulted in the First Appropriation for Electrifying the St. Gothard
Line—The Selection of the System of Propulsion Is Held in Abeyance

Following the report of the Swiss Electrification Com-
mission, of which an abstract with map was published
in the ELECTRIC RAILWAY JOURNAL for March 7, 1914,
a supplementary report was made under date of Aug.
23, 1913, to the Administrative Council of the Federal
State Railways by Chairman Dinkelmann as repre-
sentative of the railways department. It is pointed
out in the introduction that, technically speaking, elec-
trification can no longer be considered a risk and that
the lack of coal deposits in Switzerland and the
abundance of hydraulic power make electrification
peculiarly attractive. While the amount of capital re-
quired to electrify the Federal Railways could not be
raised at one time, it was well to plan now for the
acquirement of the water-powers so that the necessary
energy would be available under favorable conditions
when wanted for railroading.

The report then explains why the Erstfeld-Bellinzona
section of the St. Gothard line is a favorable one for
the first electrification on account of its heavy traffic
and profile conditions. Further, the choice of this sec-
tion will not require an extraordinary outlay of capital
while its length is ample for trial purposes. The instal-
lation, however, will be based on the eventual electrifi-
cation of the entire line, or that from Chiasso to
Lucerne. The energy requirements quoted by the Elec-
trification Commission were none too high, as the in-
crease in traffic due to electrification would probably
be greater than estimated. Again, the Electrification
Commission had laid more stress on the reduction in
operating cost than on the technical advantages of elec-
trification, but these advantages would be sufficient to
justify the change even if it did not produce a direct
saving in cost per ton mile. In general, it was apparent
that if the traffic on the Federal State Railways con-
tinued to increase it would prove profitable to electrify
a large number of sections. Water-power concessions
of ample capacity for electrification had already been
acquired as part of the franchise properties of the
original St. Gothard Railway.

CHOICE OF ERSTFELD-BELLINZONA SECTION

Table I shows the extent and physical conditions on
the Erstfeld-Bellinzona line. Local traffic on this line

TABLE I—PHYSICAL CONDITIO‘\IS oF LINEsS 10 Bg ELECTRIFIED FIRST

Length of

Tunnels in

Percentage
Length of of Length

Per Cent of
Maximum Grade

Sections Sect. in km. of Section. on Given Lengths,
Erstfeld-Goeschenen .. ... 28.88 25.0 2.6 on 10.41 km
2.5 on 7.85km
Goeschenen-Airolo ...... 15.74 95.0 0.6
Airolo-Biasca ........... 45,58 18.0 2.7on 3.25 km
2.6 0on11.36 km
2.50on 7.94 km
Biasca-Bellinzona ....... 19.10 1.4 0.8
Erstfeld-Bellinzona ...... 109.30 28.0 2.5 t0 2.7 on 40.81 km
Bellinzona-Chiasso ...... 55.28 10.0 2.6 to 3.89 km
2.50n 3.90 km
Lucerne-Erstfeld ........ 60.52 15.0 1.0
Other parts of Fifth Dis-
trict, including Pino
(frontler) TUING . vin s 64.68 Tt 1.0
Fifth District complete, in-
cludmg Pino-Luino ..... 289.78 16.6 2.5 10 2.7 on 48.60 km

is so small that the management does not recommend
motor-car service until such time, at least, as the elec-
trification can be extended to Lucerne. Only locomo-
tives can be considered, and most of these should be
adapted for hauling any kind of train. As a rule, ex-

press trains should have one locomotive and freight
trains two, one acting as pusher. These machines must
be capable of exerting at least the present permissible
maximum drawbar pull of 10,000 kg, but, if desired by
the connecting foreign railways, the locomotives of a
through express train should be capable of exerting a
drawbar pull of 12,500 kg. In this event ten-car trains
would be possible in place of eight. As for freight
trains, it is necessary to retain the present standard
of permissible tractive effort. However, as one loco-
motive would not always suffice to handle up a grade the
load which it could draw on the level, a locomotive must
be used at each end of some trains.

Regeneration possibilities had been carefully studied,
but were not considered important. Any reduction
which they might effect on station loads depended too
much on the timetable and might be affected by unfore-
seen conditions. Again, an economy in water use at
the Ritom power station would be of little practical
value, and even then only for three or four months dur-
ing the year. A possible water saving there of 10
per cent would hardly balance the higher cost of the
locomotives. In no sense does the advisability of elec-
triec traction on the St. Gothard line depend upon re-
generation as a factor.

ESTIMATES OF TRAFFIC

The daily fluctuations in traffic throughout the year
on the section under consideration are very great.
Thus in 1911 the minimum was 1,680,000 ton km and
the maximum 2,282,000 ton km. The power plants,
of course, must be capable of handling these variations.

Table II compares the present steam and possible
electric speeds on the St. Gothard line. It should be

TABLE II —SpPEED COMPARISON, ELECTRICITY AND SThAM IN tho-
METERS PER HOUR.
——xpress— ——Local—— —Freight-—

Elec. Steam. Elec. Steam. Elec, Steam.
On up grades of

0 per cent 85 85 70 55 40 35
0.5 per cent 80 80 70 55 40 35
1.0 per cent 75 68 70 55 40 35
1.5 per cent 68 55 61 50 38 28
2.0per cent....... 58 46 51 40 33 23
2.6 ber cent, . ..ux:w 50 40 425 31 27.5 19
On down grades of

0 per cent S5 85 70 60 40 35
0.5 per cent 85 85 70 60 40 35
1.0 per cent. 80 80 70 60 40 35
1.5 per cent. 70 70 70 60 38 35
2.0 per cent. 65 65 65 53 33 30
2.6 per cent 60 60 60

understood that the speeds on down grades are limited
by safety regulations and so would not be appreciably
increased by electrification.

1t is calculated that if electric traction had been used
in 1911 the maximum requirements would have been
210 per cent of the average requirements. This ratio
was used as a basis for estimating future needs. The
traffic of 1918 is estimated as 35 per cent greater than
that of 1911. Based upon the average daily output for
1911 at the drivers of 4850 hp this would mean in 1918,
4850 > 1.35, or 6550 hp. By proper arrangement of
the timetable the additional trains can be scheduled so
as to improve the load factor, and it is believed that the
power station capacity in 1918 would not have to be
more than 19,000 hp. The ratio between the maximum
and average loads would then be 19,000 — 6550, or 2.86.
In the ten years following, namely, up to 1928, an addi-
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tional increase of 35 per cent in traffic is assumed. The
probable average output at the drivers would then be
6550 > 1.35, or 8250 hp, and the maximum load would
be 21,000 hp. The ratio between the maximum and
average would then be 21,000 —- 8250, or 2.55, compared
with 2.86 in 1918 and 3.1 in 1911. The power require-
ments for the rest of the lines in the Fifth District is
estimated at 13 per cent less than for the Erstfeld-
Bellinzona line. Hence in 1928 an average of 5050 hp
and a maximum of 16,000 hp would be required. As
the peaks are not simultaneous, it is thought that a
power station capacity of 32,000 hp will be required in
the first case and of 35,000 hp in the second case.

It is assumed that by 1928 the entire St. Gothard line
will be electrified. If the traffic is 70 per cent greater
than in 1911, the average output of the turbines would
have to be 26,000 hp and the maximum about 60,000 hp.

The power station sites are on opposite watersheds of
the St. Gothard line, namely, a station at Amsteg on
the north and one at Ritom on the south. Fortunately
the high-water conditions for the two stations occur at
different seasons. These stations would suffice for a
long time for the Fifth District without building a
third station, which would make a grand total of 70,000
hp during twenty-four hours, or enough for many of the
eastern, central and northern lines of Switzerland.

CHOICE OF SYSTEM

The Electrification Commission had recommended
single-phase operation at 10,000 volts to 15,000 volts,
fifteen cycles, not because this system was the best for
any one condition but because it was the most flexible
for Swiss railroad electrification as a whole. In com-
menting on this decision, Mr. Dinkelmann’s report takes
up the three systems as follows:

The d.c. system is the oldest and best tried, but it is
universally agreed that high tensions are needed for
supplying energy to heavy trains from an overhead
wire. The necessary current could be obtained with a
1000-volt third-rail, but the management considered
such a proposition speculative and so did not take it
into serious consideration. On the other hand, a 3000-
volt d.c. overhead line would have to be very heavy to
handle the loads on the St. Gothard line; nor would it
be possible to use a high d.c. voltage without sacrificing
some of the good weight and speed-regulating qualities
of the d.c. motor. Further, with a high-tension d.c.
line it would be very difficult or practically impossible
to use direct-connected accumulators.

The adoption of the single-phase system as recom-
mended by the Electrification Commission has been as-
sumed in making up the costs hereinafter given. This
was done because it is now clear that single-phase
motors of the desired capacity can be built and that the
single-phase locomotive has all the speed flexibility of
the steam locomotive.

The three-phase system has, in point of age, an ad-
vantage over single-phase. It is characterized by the
simplicity of its traction motors, but this advantage is
inseparable from the very narrow speed limitations.
The three-phase locomotive may be superior for certain
conditions, but where a great variety of profiles obtain
the running speeds would often be too high or too low
for economy. Thus the Simplon locomotives, 1906 model,
are limited to the approximate speeds of 35 km and
70 km an hour, while the 1907 model has four speeds,
namely, 26, 35, 52 and 70 km an hour. No intermediate
speeds with full tractive effort are possible. Not even
a light Simplon train exceeds 70 km an hour, and if
one standard speed was raised all the others would in-
crease also. The continuous use in three-phase equip-
ment of a maximum speed which is actually required
for short periods only would in one case mean an in-
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crease of one-third in the amount of the energy
requirements.

The rigid limitations of three-phase equipment appear
in another way. Thus the 1906 type of the Simplon
locomotives can be coupled to those of the 1907 type
only for the common speeds of 35 km and 70 km an hour.
The Giovi locomotives, which operate at 45 km and 22.5
km an hour, could not be worked economically with the
Simplon machines. In general, the three-phase system
does not give the desired flexibility in speed. Further,
lost time could be made up only on down grades by
cacrificing regeneration, the very quality for which
three-phase is most highly praised.

If single-phase is adopted for the Erstfeld-Bellinzona
line, it would be possible with little extra cost to use a
potential of 15,000 volts in some sections and one of
7500 volts in tunnels. However, the experiences with
15,000-volt suspension in the Loetschberg tunnel will
serve to settle the need for two voltages.

Despite the foregoing remarks, the management does
not definitely recommend the immediate adoption of
single-phase as this matter can be settled after the
hydroelectric development is fairly well advanced.

STATIONS AND TRANSMISSION

The Amsteg and Ritom stations would be fitted with
7500-volt to 8000-volt, 8000-hp single-phase generators,
driven by Pelton wheels and connected to the line either
direct or through step-up transformers. The transmis-
sion potential would be 60,000 volts. The first feeding-
in points would be at the two power stations and at the
Biasca substation. Up to say 1918, a 7500-volt trolley
would be used, and then it could be raised to 15,000
volts with the establishment of substations at Goe-
schenen, Lavorgo and Bellinzona. The transmission
system would be in duplicate and each line would be
proportioned to carry the quantities of energy demanded
by all railways in the Fifth District. All substations
would be tied in with each other and to the transmission
system to minimize interruptions.

SUBSTATIONS AND CATENARY LINE

The Amsteg and Piotta substations will be located
close to the Amsteg and Ritom plants. The Amsteg
substation would contain an initial equipment of three
3500-kva transformers. Biasca and Piotta would have
four such transformers. Goeschenen and Lavorgo would

be equipped like Amsteg, while the installation at Bel-

linzona would depend upon developments. The contact
line would be of catenary type with transverse bridges
on open sections. In the tunnels the overhead structure
would be carried from supports fixed in the arched roof.
Suitable precautions would be taken to localize mechan-
ical failures. The rails would be bonded for the return
current.
LOCOMOTIVES

Generally speaking, the use of larger capacity electric
locomotives will make it possible for two such locomo-
tives to do the work of three steam locomotives. One
class of electric locomotives would be designed for a
drawbar pull of 12,500 kg and a maximum speed of
90 km an hour. This type would be used primarily for
through passenger service, but it would also be available
for other operation. A second class of locomotives would
be designed for lighter miscellaneous service. The de-
sign of locomotives for freight service exclusively is in
abeyance. Electric operation of the Bellinzona-Airolo
section would demand twenty-six to thirty locomotives,
and of the Erstfeld-Bellinzona section thirty-six to
forty-two, or even more, according to the increase in
the number of trains following electrification.

Among the special costs would be that of ten car-
heating outfits for use on through trains, besides 290,000
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francs for placing all weak-current circuits underground
and augmenting the telephone service and for the modifi-
cation or construction of car maintenance plants. The
reinforcement of certain bridges is not considered in
the costs pending knowledge as to the weights of the
future locomotives and trains, ete.

COSTS

In presenting the cost estimates the management
points out that many of the items are necessarily tied
in with the electrification of the Fifth District as a
whole rather than with,the particular sections to be
electrified first. This is especially true of the water-
power developments. The costs, also, cannot be com-
pared directly with those of the Electrification Commis-
sion as they do not cover exactly the same items. The
new figures are higher, because the commission calcu-
lated that only three plants would be 1’equired for the
Fifth District, whereas the new calculations call for two
tor the Erstfeld-Bellinzona line alone. The new contact
line costs are somewhat high-
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5,000,000 % 1.27 francs, or 6,350,000 francs. DBut the
estimated cost for electric power per locomotive kilo-
meter, exclusive of energy but inclusive of all of the
charges mentioned above, is 0.73 franc, so that, on a
basis of 3,950,000 electric locomotive km, the cost for
electric operation for these charges would be 2,883,500
francs.

The annual cost of producing energy and supplying
it to the locomotives is made up of the following items:

I'rancs.

Interest on 37,000,000 francs 1,480,000

Amortization of capital ad payments to depreciation

U o GEB S a0 050 5 oo ncon 00 c 3005006 IEINTA 0000005 554,300
Water rights and various chal'8es sees:sirasasansvsoss 331,400
Tabor audahaterial e csmssmsmsawamamiss & 505 w8 s@is 281,700
Mainteiniee A FEPAITST oo« o s o imuns =i o o0 o ime 6 wier o 101 0 w501 0 i 457,000

TOVAN 5 56 5 5 5 60 2 ot 250 50 505 250 § 560 B 065 & W) & 50 & ) 95 6 S0 K 80 8 me 8 908 W 3,104,400

The cost of train heating is placed at about 100,000
{francs. The annual expenses for electric traction would
therefore be 6,087,900 francs, apportioned as shown in
the figures given below.

er; the transmission cables TABLE 111.—SUMMARIZED COSTS OF ISLECTRIFICATION.
have been extended and Chargeable to L‘,lz:u‘gcutl_)lc to i
1 Construction. yperation, Tota
fievmes have peen ad.ded to . Ifrancs. Francs. Francs. Francs, Francs.
insure protection against all I. A. Cost of organization and ad- T e
ibili 1 MINISIrAtIoON oo w e e omemomesoome s e ) i . .
pOSSlb.lllt.y of .aCCIdent' .Fur- B. Interest on capital during R . .
ther, it is believed advisable CONSERUCHION 4.5 5% c 4 5t s 25 s s s vim sl v s 2,100,000 2,100,000
> P C. Condemnation COSIS s« ecswsiwismsmnomaneines 130,000 430,000
to give up the commission D 1. ROAAWAY »nevenn.. 0000 10,000 10,000
. 1 20 BEACIKE o ie e eies oo o fobsi i 5 0 8 w1 & 170,000
plan of running more but 3. Shops and buildings. . ........ 1,580,000 240,000
llghter (320-t0n) tralns, as ;1 ’I‘el((:graphs,l StENals, ©1C. . e .o ll""(‘)‘(())'(())‘c)t(«')
. g : . a. @ ACEELINES I o et o ons o miioion o 3 ’
the increased business will S SUDSAONE . st 1,540,000
demand trains of present ¢, Transmission lines ........ %,500,000
S . d. Hydroelectric station ...... 16,700,000 o -
(420 to 500 metric tons) or . CTot:\l ofl 1.11)..1...[. ............ Qe — 3]4’38882 300,000 32,563,38‘?
. : : 1T, Cars, including heating equipment.......... % 00,
heavier weight at higher 11y Miscellancous furnishings +oo.....nt2 000000 650,000 i 650,000
speeds. The request for an Contingencles .....cicoenscerceoceneonecnmenenes 1,000,000 650,000 1,650,000
appropriation covers all items Totall oo e P T T 37,5.’)[0%000 ) tsggg.)ooo 38,500,000
3 . Iixpens i in the request for an appropriati :
except locomotives. A spec1al Iixpenses up to end o (not includec e req L an 1 Driation p——
iati 1 iy General costs account of construction .................. 93,399.43 93,399.43
appropriation  will be re- jinaeil coSts necount of COMSIFUCHION o ooweoeeeeeee o 85,822.80 85,822,580
quested when the locomotive  Water riglits . .....ovnneeirieeeuneeoaieeeneeaneanns 577,909.80 596,000 1,173,909.80
designs are settled. The re- S 757,132.03 596,000  1,353,132.03
placed steam locomOtlveS.WIH Amertization: for Qiscarded EqUIDIYCIT o va:v uiv s o i o v s mie s oo o et ot 0 ins n oo o2 im0 o0 o B 2 290,000,00
be transferred to other lines. ~— = _ _ _ —_
Francs.
TECHNICAL RESULTS EXPECTED FROM ELECTRIFICATION Electric traction exclusive of energy ........c.ee.c00 2,883,500
0 a . FENEP BV 5 e 5o v 570 5 10 5 9 & 526 § 8 3110 & s 5198 55 % 810805 48 455 B 69% AT @ s 0 8 7 8 19 3,104,400
One result of electrification would be faster trains. Heating ... .. . . . i i, 100,000
Thus express train No. 58, which now requires 132 TOLAL  wav s s e ssnsocs consnsossonnssssnssnsannssses 6,087,900

minutes from Erstfeld to Bellinzona, would make the
trip in 114 minutes, a saving of eighteen minutes,
or 13 per cent. Again the headway would be improved
by the reduction in time required by trains to pass
through the St. Gothard tunnel. Passenger trains
which now traverse the tunnel in seventeen minutes
would do so in fourteen minutes, and freight trains
would cut down their time from thirty to twenty-three
minutes.

In 1911 the steam locomotives of the Erstfeld-Bellin-
zona section ran 3,712,000 km. Electric locomotives of
10,000 kg to 12,500 kg drawbar pull to perform the
same work in ton-kilometers would have to run only
2,950,000 km, a saving of 21.2 per cent in mileage.
Assuming a 35 per cent increase in travel by 1918,
steam locomotives would have to run nearly 5,000,000
km, compared with 3,950,000 km by electric locomo-
tives. In 1911 the actual cost per steam locomotive
km on the Erstfeld-Bellinzona line was 1.27 francs.
This figure included interest, maintenance and deprecia-
tion of locomotives, depreciation on track, coal, stores
and labor. On the assumption that steam should be
used during 1918 and that there was no increase in the
cost of coal, steam traction during that year would cost

This is an approximate saving of 260,000 francs a
year in comparison with steam. The superiority to
steam will increase with the growth of traffic and with
extensions of those lines much of whose basic expenses
are comprised in the present electrification. Further-
more, the cost of locomotive fuel is likely to increase
while the rising wage rate will affect steam operation
more than electric operation.

REQUEST FOR APPROPRIATION

In view of the foregoing an appropriation of 38,500,-
000 franes plus 290,000 francs for the amortization of
the scrapped steam equipment was requested for the
electrification of the Erstfeld-Bellinzona line. This
proposition was approved by the board of directors on
Oct. 31, 1913.

For the Usui-Tage mountain railway in Japan, which
was formerly operated by steam, twelve direct-current
gear-and-pinion locomotives have now been provided.
The power plant contains three 1000-kw turbo-genera-
tors producing three-phase energy at 6600 volts and
fifty cycles. The third-rail system is used.
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Signal Maintenance on the Boston Elevated

Details of Methods Used in Inspecting and Repairing Signal Apparatus on 27 Miles of Subway and Elevated Track
Are Given—In January, 1914, There Were but Eight Trouble Reports for More than 2,000,000 Operations

The rapid transit lines of the Boston Elevated Rail-
way comprise about 27 miles of main-line track, and in-
clude the elevated lines completed in 1901, the Washing-
ton Street tunnel, the Forest Hills elevated extension
and the Cambridge subway. All train movements on
these lines have been controlled by block and interlock-
ing signals from the beginning of service, and at present
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Boston Elevated Signal Maintenance—Diagram of Rapid
Transit Lines

about 250 signals are in use, all being of the Union
Switch & Signal Company’s manufacture and of the
electro-pneumatic type. The signals in the Cambridge
subway are operated by alternating current, forty-five
blocks being in service, while those in the Washington
Street tunnel and on the elevated lines are of the direct-
current type. In the former case, the double-rail return
is used, and energy is supplied to the local transformers
of the system from 550-volt mains, the feed to the track
circuits being 10 volts maximum. The mains supplying

Boston Elevated Signal Maintenance—Signal Bridge, Cam-
bridge Subway Line

the direct-current signals are operated at 110 volts with
a single rail return, the pressure drop across the track
relays ranging from 15 volts to 20 volts. The Cam-
bridge subway and the other rapid transit lines do not
interchange equipment, but all are operated under the
direction of a superintendent of rapid transit lines.

ORGANIZATION OF SIGNAL MAINTENANCE WORK

The maintenance of signals and interlocking and all
new construction in connection with either is handled by
the company’s department of maintenance and way,
headed by a chief engineer responsible to the chief of
maintenance. Reporting to the former through the
superintendent of rapid transit lines is a roadmaster of
rapid transit lines, and to the last-named official the head
of the signal department reports, with the title of in-
spector of signals. As shown in the accompanying dia-
gram, the inspector of signals is assisted in executive
duties by a general foreman of signals, under whom are
a foreman of interlocking construction, a foreman of
electrical construction, ten signal maintainers, fourteen
interlocking maintainers and a Cambridge subway fore-
man, under whom are seven men, four being assigned to
interlocking and three to signals. Under the foreman
of interlocking construction are five constructors and
helpers, and under the foreman of electrical construc-

Ohief of Maintenance

Chief Eng'r Maintenance of Way

|
Supt, Rapid Transit Lines

Roadmaster of Rapid Transit Lines

1 Inspector of Signals

1 General Foreman of Signals

1Foreman of
Interlocking
Construction

1 Foreman of
Interlocking
Construction

5 Men

2 Office Foremen

5 Men

10 Signal Maintainers 14 Intcrlocking Maintainers

~ Foreman -
Cambridge Subway
7 Men

Boston Elevated Signal Maintenance—Organization Chart
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tion are also five constructors and helpers. There are
two classes of interlocking maintainers, the first class
being responsible for both electrical and mechanical in-
terlocking apparatus, and working from 5.30 a. m. to 3
p. m., the second class having no responsibilities in re-
lation to electric interlocking maintenance, but other-
wise having the duties of the first class, their working
hours being from 3 p. m. to 12.30 a. m. Train service
on the rapid transit lines extends roughly from 5:30 a.
m. to 12.30 a. m. daily. There are also two office fore-
men who report to the general foreman or the inspec-
tor of signals, and who have general charge of all sig-
nals and interlocking forces in the absence of both.

A schematic diagram of the rapid transit lines is
shown herewith. The track layout requires the use of
eleven interlocking towers, which are in general operated
in three daily tricks, as follows: First trick, 12 midnight
to 9 a. m.; second trick, 9 a. m. to 6 p. m.; third trick, 3.
p. m. to 12 midnight. An overlap is thus provided to:
care for the afternoon rush-hour conditions. Monthly
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shifts in tricks are made in regular rotation by signal
maintainers. Men on the first trick work in connection
with night construction and repair crews and are re-
quired to understand both electrical and mechanical ap-
paratus. Towermen are directly responsible to the train
dispatcher, whose headquarters are at Sullivan Square,
the general office of the superintendent of rapid transit
lines. The signal blocks on the system vary from a
maximum of 2020 ft. to a minimum of about 600 ft.,
with an average length of 1100 ft. The signal depart-
ment normally employs about forty men aside from the
foreman and inspector.

DUTIES OF SIGNAL MAINTAINERS

The work of signal maintainers on the elevated struc-
ture is similar to that in the subway and tunnel lines,
with the exception that in the latter installations all sig-
nal indications are rendered by lamps, both lamps and
semaphores being required on the elevated lines. Com-
pressed air controlled by electrically operated valves and
supplied at a pressure of 90 lb. per square inch is used
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track switches at Kendall and Quincy Squares. Answer
emergency calls for light or signal trouble.

Second trick, 6 a. m. to 3 p. m.—Inspect and keep oiled
all signal apparatus between Harvard Square and Park
Street, covering twenty-four straight electric signals,
three electro-pneumatics on bridge and twenty-seven au-
tomatic stops. Inspect pumps in chambers daily and
answer emergency calls.

Third trick, 3 p. m. to midnight.—Inspect daily and
keep cleaned and oiled all pumping apparatus. Inspect
and clean ejectors at Harvard, Central and Kendall
Square. Answer light and signal emergency calls. All
maintainers keep tower P, at Harvard Square, informed
as to whereabouts.

DETAILS OF MAINTENANCE WORK

The maintenance work includes the inspection and
oiling of ten pumps, including switchboards and auto-
matic starters controlled by floats, replacement of work-
out foot valves, repairing burned-out or defective con-
nections, rheostats, lamps, fuses, etc. There are about

Boston Elevated Signal Maintenance—Block Signal with Relay Box, Transformers, ete.—Motor-Generator Set for Signal
Service—Repeaters and Relays in Signal Tower

in the operation of semaphore arms and switches
throughout the system. Single maintainers on the ele-
vated lines and in the Washington Street tunnel work in
three daily shifts, viz., 12 midnight to 9 a. m., 9 a. m.
to 6 p. m. and 3 p. m. to 12 midnight. Those in the
Cambridge subway work from 12 midnight to 9 a. m,,
from 6 a. m. to 3 p. m., and from 3 p. m. to midnight.
The following outline of the distribution of maintenance
work on signal equipment in the Cambridge subway il-
lustrates the character of the duties required:

First trick, midnight-9 a. m.—Inspect all lamps in
subway inverts, Eliot Square shop and yard, with neces-
sary replacements. Look after cleaning of all electric
lighting switchboards (sixty-three in number). See
that automatic throw-over switches supplying emer-
gency subway lighting current are working properly.
Inspect pumps at five pump chambers between Harvard
Square and Kendall Square, inclusive. Test cross-over

4000 incandescent lamps in the Cambridge subway and
its stations. In general, signal maintainers are ex-
pected to note any defects in track or roadbed when on
duty, and on the elevated lines the mechanical adjust-
ment of semaphore mechanism receives a good deal of
attention. Light parts are renewed by maintainers. In
renewing resistance tubes, improving contacts, ete.,
the signal circuit within the case is easily killed by
pulling an inclosed fuse. In general, relay adjustments
are made at the office of the inspector of signals by an
office foreman, who specializes in this delicate work. In
the Cambridge subway a maintainer often receives from
fifteen to twenty calls daily to replace burned-out lamps,
fuses or other light repairs. The inspection of motor-
generator sets in towers which furnish current at 110
volts to the signal mains is handled by signal maintain-
ers, storage batteries being kept in condition by inter-
locking maintainers. Maintainers are promoted from
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construction crews, the senior construction man being
utilized as a spare maintainer. He thus has experi-
ence in the work prior to becoming full-fledged main-
{ainer. Before attaining this rank the candidate is re-
quired to pass an oral and written examination given by

the inspector of signals, the written portion dealing‘

Boston Elevated Signal Maintenance—Signal Test for Main-
tenance Work, Signal Inspector’s Office

mainly with the making and interpretation of signal or
interlocking wiring diagrams.

On maintenance work each man is allotted a regular
section of the line, although on occasion the force is
concentrated at points requiring special attention.
Exclusive of the Cambridge subway, the rapid transit

AL A

Boston Elevated Signal Maintenance—Recording Air Gage
and Voltmeter, Office of Signal Inspector

lines are divided into two approximately equal geo-
graphical sections, three maintainers making their
headquarters for trouble calls at Tower C and three at
Tower D. Signal maintenance in the Washington
Street tunnel is divided between two men, each of whom
cares for some additional outside signal work on the
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elevated structure. Shifts of maintainers overlap in
the afternoon rush hours.

RECORDS AND REPORTS

Each signal department employee is provided with a
4-in. by 8-in. pocket-book of blueprints containing the
standard symbols of the Railway Signal Association,
lists of standard terminal strips, wiring diagrams of
all signal, track and supply circuits of typical arrange-
ment on the system, wiring of detector and interlocking
machines, surface car signals and track switches, track
layouts at important junctions, car clearance diagrams,
speed tables, heater wiring, telephone circuits and plat-
form clearances, with an explanation of pneumatic
valve operation and other data bearing directly upon
the work of the department. Reports of signal trou-
bles are transmitted to the train dispatcher by telephone
or telegraph and are at once turned over to the signal
maintainers and then to the signal inspector’s office.

Each maintainer upon completing a repair job or
upon adjusting any operating trouble reports to the

Boston Elevated Signal Maintenance—Typical Automatic
Block Signal

office on a 4-in. by 6-in. slip recording the nature of the
trouble, the time required to attend to it, ete., retain-
ing a yellow carbon copy for reference. From the re-
ports of maintainers a 3-in. by 5-in. day card is made
up, giving the signal number and the cause of trouble
reported, and from the day cards a monthly report to
the roadmaster is compiled, showing in summary form
the date of occurrence of each trouble, the kind of
trouble experienced and an analysis of the month’s
operations. The monthly report for January, 1914,
shows thirty-two trouble calls in 2,086,597 total opera-
tions of automatic and interlocking signals and
switches, there being 50,577 operations per block or
automatic signal troubles and 65,206 operations per
total number of trouble calls. In this record a loss of
power is considered as a trouble report, even though
the signal system may not in any way be responsible.
Twelve reported trouble calls were found to be without
foundation, and in the month there were but eight
trouble reports for apparatus in more than 2,000,000
operations.

The repair shop work of the department is handled
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at the George Street yard, where facilities for bench
and machine tool work are available in association with
other work performed by the department of mainte-
rance of way. Surface line signals are maintained by
the department of wires and conduits. Adjoining the
office of the inspector of signals is a schoolroom for
car-service employees, a feature of whose equipment is
a model track circuit operated by a miniature elevated
car. In the main office of the signal department extra
relays are kept ready for immediate use and a repair
and test bench is installed with a 2-ft. x 4-ft. slate
switchboard at which all forms of electrical energy used
by the department are available, including direct and
alternating current at various pressures, typical track
circuit connections, etc. A small lathe, belt-driven by
a fan motor, is available for coil winding and the office
is equipped with recording instruments showing on
twenty-four-hour charts the variations in third-rail
voltage, air pressure and signal main potential. The
department stockroom is combined with that of the
maintenance of way department at the George Street
yard.

GHICAGO MEETING OF SIGNAL COMMITTEE

The joint committee on block signals of the Engi-
neering and Transportation & Traffic associations met
at Chicago on March 17. The representatives of the
committees in attendance were J. M. Waldron, New
York; Gaylord Thompson, Trenton, N. J.; C. H. Morri-
son, New Haven, Conn.; John Leisenring, Peoria, IIl;
H. A. Nicholl, Anderson, Ind.; J. W. Brown, Newark,
N. J.; L. H. Palmer, New York; F. W. Coen, San-
dusky, Ohio; Chester P. Wilson, Indianapolis, and W.
C. Smith, Boston, representing the railway members
of the committees. The representatives of the manu-
facturers present: were S. M. Day, General Railway
Signal Company; H. W. Griffin, Union Switch & Signal
Company; Carl P. Nachod, Nachod Signal Company,
Ind., and Charles N. Wood, of Boston. L. E. Gould, of
the ELECTRIC RAILWAY JOURNAL, acted as secretary of
the meeting.

Chairman Waldron called upon J. W. Brown for a
report from the joint sub-committee on rules and defini-
tions. Mr. Brown said that his committee had spent
the previous day in a thorough discussion of necessary
revisions and additions for the existing block-signal
rules in order to make them include methods of opera-
tion with trolley-contact signals. Definitions for such
terms as ‘“neutral indications” were then discussed gen-
erally by the whole committee, after which the chair
instructed each attendant at the meeting to co-operate
with Mr. Brown in determining the best definition for
this and for such other terms as “registering signal,”
“permissive block,” “absolute block,” etc. It was the
belief of the sub-committee that a foundation or skele-
ton for a complete set of block-signal rules should first
be prepared and that the future work of the sub-com-
mittee should then be directed toward filling in and
making each rule or definition satisfactory to the
entire field.

It was decided that the existing steam railroad rules
and definitions should be followed wherever possible.
The committee also instructed its sub-committee to work
with the Railway Signal Association in obtaining uni-
form definitions for semaphore, clear indication, cau-
tion indication, switch indicator, etc., and a new rule
defining the location of signals with respect to the
established direction of traffic was tentatively prepared.
C. L. Henry, president Indianapolis & Cincinnati Trac-
tion Company, was quoted as offering to supply copies of
his signal rules which were used for the operation of
trains under the Simmen signal system.
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The possibility of a more general use of light signals
for day and night indications was then discussed by
several members of the committee. Mr. Morrison
pointed out several features, as shown by tests made at
New Haven, in which existing types of light signals
using 15-watt lamps gave indications that were entirely
distinet at 1500 ft. These signals had 8-in. lenses. He
mentioned a new type of light signal with a 10-in. lens
which in daytime could be read at 3500 ft., and sum-
marized the New Haven tests by saying that the de-
velopments of light signaling were interesting and en-
couraging.

H. A. Nicholl spoke regarding the twenty-nine blocks
of light signals which protected 50 miles of track on the
lines of the Union Traction Company of Indiana. These
signals had 8-in. lenses and 40-watt lamps and could be
read at 3500 ft. The indications were clear and satis-
factory both day and night. There had been but one
false clear indication by the signals during a period
lasting for more than a year, and he was not even sure
that this should be charged against the signals. No
phantom indication had been given by reflection from
headlights, and recent sleet storms had not affected the
continuity of signal operation. He thought that so far
as operation and cost of installation were concerned the
light signal was the equal of the semaphore.

John Leisenring pointed out that the Illinois Traction
System was largely equipped with semaphore signals,
but also had some light signals. He thought that the
light signal could be read for a greater number of hours
out of the average day than could the semaphore.

Chester P. Wilson then briefly described the block-
signal installation on one line of the Interstate Public
Service Company in Indiana. The system included
semaphores at sidings and light signals for interme-
diates. The intermediates shortened the block to about
60 per cent of the distance between sidings. There had
been no trouble at all with the light signals except for
the burning out of a few lamps owing to excessive volt-
age, and this was the result of the use of a voltmeter
that was in bad order.

Mr. Leisenring spoke of the value of semaphores in
showing the public that traffic was being protected, and
he pointed out that the back lights on semaphores at
night helped the crews get long trains in the clear. Mr.
Griffin spoke about the legibility of light signals, saying
that with 8-in. lenses a layman could easily read them at
2000 ft. and a motorman at 2500 ft. His company had
installed some light signals with 5-in. lenses for speeds
as high as 45 m.p.h. Mr. Day recommended 8-in. lenses
and spoke also of the remarkable freedom of light sig-
nals from lightning troubles, as shown by results in
Indiana. Gaylord Thompson said that his road, be-
tween Trenton and Princeton, N. J., was protected with
Nachod signals having 5-in. lenses, and that these were
entirely satisfactory for slow-speed service.

Just before the close of the session the committee
agreed tentatively to recommend as good practice the
use of 834-in. lenses for high speed and 53&-in. lenses
for medium speed.

The committee then adjourned subject to call of the
chairman for another meeting which will be held in
May or June.

Construction of electric tramways in Parana, Argen-
tina, has been commenced and it is expected that the
work will be finished about the middle of 1916. As soon
as the electrification of the Santa Fe tramways is com-
pleted, it is probable that electric tramways will be
laid in Esperanza, the oldest colony in the Province of
Santa Fe, and to-day one of the principal cities of the
country.
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Convention of the American Railway Engineer-
ing Association

Reports of Committees Formed the Basis of Profitable Discussion on Roadway, Ties, Rails, Ballast, Track
Structures and .Other Features of Railway Work Affecting Eleetric as Well as Steam Railway Operators
and Constructors—Abstracts of Important Reports Are Given in This Issue

The fifteenth annual convention of the American
Railway Engineering Association was held in Chicago
March 17 to 21. The National Railway Appliance Asso-
ciation gave a comprehensive exhibit in the Coliseum
and the First Regiment Armory. Abstracts of the
prapers and reports of special interest to electric railway
men follow.

TRACK

The report of the committee on track contains an
interesting study of speeds on curves and the relation
between speeds of trains and the lead curves and switch
angles of turnouts. As a part of this study the com-
mittee presented tables and diagrams showing the re-
sults of its study of speeds of trains on curves. The
committee also drew the following conclusions on the
relation of speed and unbalanced elevation for curva-
ture:

The comfort of a passenger on a train which passes
over a curve or through a turnout at high speed is not
dependent on the height of the center of gravity of the
engine which draws his train, or of the car in which
he is riding, nor is it dependent on the point where the
resultant of forces intersects the plane of the track.
But it is much affected by the condition of the track in
the matter of surface and line, and the disturbed equili-
brium of the passenger is due to centrifugal force un-
compensated by the cant of the track.

The relation of speed to the condition of the track
cannot be reduced to formulas, tabulated or shown on
a diagram, but the relation of equilibrium to speed can
very readily be shown. There are nearly as many opin-
ions as there are individuals as to what constitutes a
comfortable speed on curves. By tabulating speeds
which will produce a certain fixed degree of disturbance
of equilibrium one can at least furnish a basis for
comparison between speed and comfortable riding.

Another point of interest in this report is the result
of an experiment in extending the duties of the section
foreman to include simple work commonly handled by
men of the bridge and building, water service, tele-
graph and signal departments. He is at all times on
one section of limited mileage and can attend to any
such work with the minimum delay and expense, as
compared with sending 2 man from one of the other
departments from the division headquarters. This plan
has been tried to a limited extent with the consolidation
of the track and carpentry, telegraph and water-service
work, principally, however, on the smaller lines. The
combination of track and signal departments has been
most thoroughly tried and has made the most progress.

In view of the limited extent to which this plan has
been followed, no definite conclusion can be drawn at
this time, and the entire subject is still in the experi-
mental stage. At the same time, this method would
appear to offer possibilities for economy in maintenance
and deserves careful consideration by railway officers
not only in combining the maintenance of the track
and signals, but more particularly the combination with
light carpentry and similar work. An incidental ad-
vantage, which should not be lost sight of, is the possi-
bility of attracting a better class of men for the signal,

bridge and other departments because of the increased
salary paid for the enlarged duties.

BALLAST

The committee presented standard ballast sections
from the principal railroads of Canada, the United
States and Mexico. In all nearly eighty cross-section
drawings were given. By superimposing the sections
of the different roads, for both single track and double
track, the committee was able to produce composite
drawings of ballast sections. On the basis of these
it recommended certain standard sections. Certain
fairly definite conclusions had been reached by studying
one point at a time as follows: In class A, stone ballast
section, the top ballast should consist of broken stone,
and where economical, there should be a sub-ballast of
fine material, such as cinders, gravel or granulated
slag. The depth of the ballast should be 24 in. and on
curves the depth of 24 in. should be continued under
the low rail. Where top and sub-ballast is used, the
thickness of the top or coarser ballast should be 12 in.
and the thickness of the sub-ballast or finer material,
12 in. The slope of the ballast on the side should be
two to one and the upper corners should be rounded
off to a 4-ft. radius. The top of the ballast should slope
with a grade of %4 in. to 1 ft. from a point in the center
of the track at the top of the tie to the intersection
with a 4-ft. radius above mentioned, to avoid interfer-
ence with track circuits. The top of the sub-grade
should not be level but should be raised to provide
drainage.

The committee recommended further that foul bal-
last should be cleaned with ballast forks or screens,
that the space between tracks should be cleaned to a
depth of 6 in. or more below the bottoms of the tie,
that the berm should be cleaned to the bottom of the
ballast, preferably not less than 12 in. that cross
ditches should not be under rail joints, and that a state-
ment should be made indicating that in the report of
the committee on ballast for 1914 tests are reported
which indicate that stone ballasts can be cleaned by
use of screens for approximately one-half the cost of
cleaning with forks.

In an appendix a report on cleaning stone ballast by
means of screens, by W. I. Trench, division engineer of
the B. & O. Railroad, is given. In another is a set of
drawings of a collapsible screen for use in' cleaning
ballast.

TIES

The report covered a study of the effect of the design
of the tie plates and spikes on the durability of ties; a
continuation of the study of stresses to which cross-ties
are subjected and a determination of the sizes required;
a study of economy of labor and material effected
through the use of treated ties as compared with un-
treated, and the compiling of further information as to
the use of metal, composite and concrete ties.

On the basis of data furnished by railroads on the
matter of plates and spikes the following important con-
clusions were drawn: Plates with deep ribs or claws
cut the ties so as to admit moisture and decay. The
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deep ribs or claws are not necessary to hold the plates
in position and are undesirable. Flat plates used with
cut spikes become loose and the looseness results in
mechanical wear of the tie. They are satisfactory,
however, when used with screw spikes. Plates with
cross ribs not over 3/16 in. deep or other independent
fastenings that will hold them to the tie do not seri-
ously damage the latter and at the same time do not be-
come loose and cause mechanical wear when used with
ordinary cut spikes. The width of the tie plate is an
element to determine the mechanical wear of the tie.
When plates less than 7 in. wide are used with soft-
wood ties, they cut into the wood sufficiently in some
cases to determine the life of the tie. The plate should
be of sufficient thickness to avoid cupping on either side
of the rail. This thickness depends on the projection
beyond the rail, the amount of traffic, the kind of tie
and the rate of deterioration from rust, etc. Screw
spikes prolong the life of the tie over that obtained
with cut spikes. Where treated ties are used all boring
should preferably be done previous to treatment. Ordi-
nary driven, cut spikes, by breaking down the structure
of the wood for an inch or so around the spikes, facili-
tate decay at that point where greatest strength of the
tie is required. In the case of treated ties, this introduc-
tion of decay below the treatment may defeat the pur-
pose of treatment. The breaking down of the structure
of the wood with the use of cut spikes is, to a consider-
able extent, avoided where the spike is driven in a bored
hole. Spikes so driven have at least the same holding
power as spikes driven without boring. Where spike
holes are to be bored and cut spikes used the diamond-
pointed cut spike is preferable because of the greater
ease with which it follows the hole. Appended to the
report were a number of tables and photographs show-
ing the comparative holding powers of different forms
of spikes and illustrating the effect of the design of
track spikes and tie plates on the durability of ties.

On the subject of treating ties the statement was
made that the ever-increasing demand for tie timber
and the ever-decreasing supply have created the neces-
sity for treating timber not suitable for ties in its
natural state. The economy in labor resulting from the
use of treated as compared with untreated ties de-
pends largely on the cost and frequency of tie renewals
and therefore on the comparative life of the tie. Econ-
omy of both labor and material in cost per tie per an-
num was therefore presented in the report. Reports
showed that the service life of ties depends on many
conditions, many of them variable ones. Further,
American railways have used treated ties such a short
time that available data on the length of life as com-
pared with that of untreated ties are not at all reliable.

The report gave numerous tables of data with com-
ments thereon. The general principle is laid down that
the increased cost of the treated tie is justified when
the annual cost of its maintenance in track does not
exceed the annual charge of the untreated tie. The in-
creased life of the treated tie naturally decreases the
number of annual renewals, resulting in decreased
labor charge and disturbance of track and ballast. This
item of decreased track disturbance has a value esti-
mated by some as high as one-fourth the total cost of
surfacing. The determination of this factor is so much
involved, however, that it may be properly accounted as
an undetermined credit to the use of the treated tie.
The increased initial cost of the treated tie over the
untreated one raises the question of interest charges on
the additional expenditure for the period of its life in
track; the ultimate economy of the treated tie used
must cover this interest feature. The attempts to
assign monetary values have resulted in questionable
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accuracy, but the results from a comparative stand-
point have a workable value.

Tabulated results of ninety answers from railroads
representing 230,000 miles as to the comparative cost
and life of treated and untreated cross ties indicate
that the average life of untreated ties is 7.78 years and
the average cost $0.761; the average life of treated ties
is 18.85 years and the average cost $1.031. The aver-
age cost of removing an old tie and installing a new one
is about $0.23. There is an undetermined factor of cost
incidental to tie changing due to the disturbance of the
ballast and consequently of the surface of the track.
Whatever this cost may prove to be, it is an inverse
ratio to the life of the tie, and therefore least in the
tie of longest life. There is need for further investi-
gation of this subject.

The committee’s investigations up to the present as
to the comparative costs of labor and material involved
in the use of treated and untreated ties favor the tie
treated with preservatives of such quantity and quality
as to preserve the wood fiber against decay to the limit
of mechanical wear. In favor of the use of treated ties
are the following points: the rapid and alarming dis-
appearance of the available supply of timber suitable
for use as untreated ties; the possibility of using avail-
able supplies of cheaper and so-called inferior timbers
when chemically treated; the decrease in cost over a
term of years of total tie renewals, owing to reduced
cost of necessary renewals, and of reduced cost of labor
of surfacing, tamping and replacing ties, fastenings and
ballast resulting therefrom. There is a growing reali-
zation of the desirability of adzing and boring ties
before treating and of obtaining more perfect drainage
by boring spike holes clear through the ties. The com-
mittee believes that it is feasible with the formulas and
facts presented in the report for any intending user of
cross-ties to calculate the comparative cost of treated
and untreated ties in any particular case.

In regard to the use of metal, composite and concrete
ties, the committee compiled information from a large
number of railroads and arranged this alphabetically
under the names of the roads. The compilation showed
very active experimenting with the use of metal and
concrete ties. The committee evidently does not con-
sider the data sufficient for the drawing of any general
conclusions. As the report states the committee i¢
building up a history of cross-ties that will be good for
future reference and is reporting only on those ties
that have been put in the tracks and used by some
steam or electric railroad.

WOOD PRESERVATION

The report of the committee on wood preservation
contains some interesting conclusions on the use of re-
fined coal tar in creosote oil and on the question of
methods of accurately determining the absorption of
creosote oil. In an appendix the committee presented
a paper by Dr. Hermann von Schrenk and Alfred L.
Kammerer on the use of refined coal tar in the creosot-
ing industry. They state that since 1908 approximately
24,500,000 ties have been treated with a combination
of 80 per cent creosote oil and 20 per cent refined coal
tar. Practically all paving blocks since 1907 have been
treated with such a combination. The total amount of
creosote oil used in the United States in 1912 was
83,666,490 gal. During 1912 it is estimated that 12,-
500,000 gal. of coal-tar-creosote combination were used
for the treatment of ties and about 14,000,000 gal. for
paving blocks, or a total of 26,150,000 for both, or
about 31 per cent of all the oil used. Adding to this
similar oil used at plants from which no figures are
available, a conservative estimate indicates that about
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40 per cent of all the creosote oil used in 1912 was a
coal-tar-creosote combination.

Coal tar is one of the by-products obtained from the
destructive distillation of coal, either at retort gas
works or at by-product coke-oven plants. Gas-house
tar usually has a high percentage of free carbon, coke-
oven tar a low percentage of free carbon, and both tars
when redistilled yield creosote oil.

Coal tar was added to creosote oil in large quanti-
ties in the early days of creosoting and is still added
to creosote oil in England to give a black color to creo-
soted wood. The addition of a small amount of coal tar
to creosote oil reduces the amount of evaporation which
takes place. The combination remains in wood longer
than the same creosote oil without the coal tar addition.

Experience of many years has shown that the high-
boiling constituents of creosote oil are the most effective
in preserving wood. Coal tar is largely composed of
high-boiling compounds. The presumption, therefore,
is that by adding a small amount of coal tar to creosote
oil the antiseptic value of the mixture is not reduced
but may be enhanced.

One of the most important considerations, however,
is that if the coal tar is used anywhere, it should be
mixed with the creosote oil under the immediate direc-
tion of the railroad company and with its full knowl-
edge. The practice which has come about in various
quarters of selling creosote oil mixed with coal tar as a
No. 1 specification oil should be stopped, and the cau-
tion is added that the greatest care should be taken,
where timber is treated with creosote, where a No. 1
specification is called for, that the specification for such
oil be rigidly enforced.

RAILS

The committee reported that failures in the bases of
rails having a comparatively thick base have been few
and some railroads using rails of the thin-base type
have recently increased the fillet between the web and
the base to secure additional material at that point.
Work on this subject will be continued.

During the year reports have been made on a number
of special investigations principally by M. H. Wick-
horst, engineer of tests. These reports dealt with
manufacturing processes and the causes and defects of
seams in rails. Of particular interest is an elaborate
investigation on the influence of aluminum and silicon
on Bessemer ingots and rails. Aluminum was added in
the mold up to 10 oz. per ton with and without silicon.
The general conclusion was favorable to the use of
aluminum,

The sub-committee on rail joints recommended stan-
dard drilling for six-hole and four-hole angle bars in
the belief that the sentiment which caused the with-
drawal of the recommendations of the committee on
tracks, adopted in 1904, was based on prejudice and had
no substantial foundation.

The subject of stresses to which rails are subjected
in service had been referred to a special sub-committee
which reported that no material benefit is to be gained
by further mathematical investigation of the question
unless accompanied by actual tests of the service condi-
tions. It was suggested that a combination be formed
of the rail committee with the roadway, track and bal-
last committee, for conducting such tests jointly with
the tests proposed by the last-named committee,
through the proposed joint committee from the A. S.
C. E. and A. R. E. A.

As a result of the discussion between the rail com-
mittee and members of the manufacturers’ committee
as to some parts of the specifications for carbon steel
rails, certain changes were suggested and a complete
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copy of the specifications as revised is appended to the
report.

WOODEN BRIDGES AND TRESTLES

The committee report on wooden bridges and trestles
recommended that the report at the last annual meet-
ing on the use of guard rails be amended to read as
follows:

“It is recommended as good practice in the installa-
tion of guard rails to extend them beyond the ends of
the bridges for such distance as is required by local
conditions, but that this distance in any case be not
less than 50 ft.; that guard rails be fully spiked to
every tie and spliced at every joint; that the guard
rails be some form of metal section, and that the ends
be beveled, bent down or otherwise protected against
direct impact with moving parts of equipment.

“It is also recommended as good practice to use in-
ner guard rails on all open-floor and on the outside
tracks of all solid-floor bridges and similar structures
longer than 20 ft. in main-line tracks and on similar
bridges and structures in branch-line tracks on which
the speed of trains is 20 m.p.h. or more.”

IRON AND STEEL STRUCTURES

Appendix A in the report on iron and steel strue-
tures regarding methods of protecting against corro-
sion was of considerable interest. An abstract of the
information contained regarding pigments is as fol-
lows:

Pigments may, in respect to their action upon steel
in water, be divided into three classes, each of which
merges into the next by easy steps, so that the line of
demarcation is difficult to ascertain. These classes are
the “inhibitive,” the “neutral” (inerts or indetermi-
nate) and the “stimulative.”” The “inhibitive” pig-
ments retard rust, the “stimulative” hasten the corro-
sion, while the “inerts” are an intermediate class which
apparently leave the material in much the same con-
dition as it was originally.

Pigments may further be divided according to their
ability to exclude and to shed moisture. A pigment
may exclude the moisture and still be of such a surface
character as to allow it to stand upon the surface until
it evaporates or is absorbed, or a pigment may have
such surface characteristics that the moisture will run
off. A “shedding” pigment may be a greater absorber
of moisture than an “excluder” and still be a superior
protection, according to the conditions of location.

Pigments may have different coefficients of expan-
sion and “drying” and different moduli of elasticity.
In cases where great differences obtain in any or all of
these properties, the surface may “alligator” or crack.
The liability of some of the best “inhibitors” to crack
or alligator is so great as to preclude their use in many
cases. The chemical processes by which the pigments
are prepared exert a marked influence in the action of
the pigment on the metal.

The consideration of the conditions of exposure are
also important in the selection of a pigment. The
chemical composition of the pigment may be affected
by either heat, light, moisture or gases, so that it would
fail, whereas if one or more of these deteriorating in-
fluences was absent good service would be obtained.

The vehicle is as important as the base. While the
vehicle may, on account of porosity or other features,
be objectionable, yet the addition of the pigment will,
by reason of the filling of the voids, produce a sucessful
protective coating. Investigators have concluded that
the size of the pigment particles is important, and that
the law of minimum voids holds true in the preparation
of protective coatings as well as in concrete. There-
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fore, either various proportions of the same pigment,
which have different degrees of fineness, or the mixing
of pigments of different degrees of fineness, would seem
to be advisable. The spreading value of a pigment is
an important consideration, secondary, of course, to its
protective action, but still influencing it. Too high a
spreading quality causes films of paint too thin to
withstand the actions of the deteriorating influences.

Investigators appear to have come to the conclusion
that bituminous coatings protect metal better than any
other, but that the action of sunlight readily destroys
their life, and hence their value, and that, therefore,
they are practically of no value as a protectlve agent
where subjected to the action of light.

From the preceding it appears that: (1) Priming
coats should always be inhibitors, whether or not they
are excluders or shedders. (2) Finishing coats should
be excluders or shedders, shedders, preferably, whether
or not they are inhibitors, neutrals or stimulators. (3)
Care must be taken to consider the deteriorating influ-
ence and determine the chemical requirements of the
pigment accordingly. (4) In cases where a pigment
appears in more than one class, care should be taken
to determine its process of manufacture before using
it as a priming coat. (5) That the best results will
probably be obtained by using an “inhibitive” and “ex-
cluder” or ‘“shedder” pigment for both priming and
finishing coats. The following table, due to Cushman,
summarizes the matter.

CLASSIFICATION OF PIGMENTS
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Inhibitors

Indeterminates

Stimulators

Zinc and lead chro- White lead (quick Lampblack

mate process, basic car- Precipitated barium
Zinc oxide bonate) sulphate (blanc
Zinc chromate Sublimed white lead fixé)
Zinc and barium (basic sulphate) Ochre

chromate Sublimed blue lead Bright red oxide

Zinc lead white Lithopone Carbon black
Prussian blue (in- Orange mineral Graphite No. 2
hibitive) (American red Barium sulphate
Chrome green (blue lead) (barytes)
tone Litharge Graphite No. 1
White lead (Dutch Venetian red Prussian blue
process) Prince’s metallic (stimulative)
Ultramarine blue brown Linseed oil
Willow charcoal Calcium carbonate
(whiting) 4
Caleium carbonate

(precipitated)
Calcium_ sulphate
China clay

" Asbestine
American vermilion
Medium chrome vel-
low

From this it is seen that the carbon and graphite
paints should not be used as primers, that the zinc and
zinc lead pigments are good primers, while the lead
basis may belong to either class, according to their
method of manufacture.

This report also contains a bibliography of articles
and committee reports contained in the proceedings of
the American Society for Testing Materials referring
to preservative coatings for iron and steel. Other sub-
jects dealt with at length in this committee’s report
include concrete incasements, column tests and second-
ary stresses,

REPORT OF THE COMMITTEE ON ELECTRICITY

The work of this committee was divided among six
sub-committees as follows: committees on clearances,
transmission lines and crossings, insulation, mainte-
rance organizations, electrolysis and relation to track
structures.

The sub-committee on clearances presented data from
s large number of railroads showing present practice
as to third-rail and overhead clearances. These were
arranged in tabular form. A set of diagrams appended
to the report showed suggested overhead clearances for
permanent way structures and working conductors.
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Four of these diagrams were taken from the report pre-
pared by the committee on electrical workings of the
American Railway Association, and the statement was
made that these are also being considered by a sub-
committee of the American Electric Railway Associa-
tion. These diagrams were reproduced in the issue of
the ELECTRIC RAILWAY JOURNAL for May 24, 1913, page
935. A fifth diagram, showing recommended under
clearance for overhead d.c. rail, was prepared by the
sub-committee, based on the minimum under clearance
of structures permitted by the New York State Public
Service Commission. Reference was made in the report
to the statement in the report for 1912 that information
was not then sufficient to make recommendations of
clearance for automatic stops. At a joint meeting
held during the past year, attended by representatives
of several associations, it was decided that the present
state of development of automatic train stops or speed
regulation devices is in an experimental stage, and
since no such device has as yet been generally adopted
by steam railroads, the joint committee should give
no further consideration at this time to the location of
such devices on the track structure and should so report
back to the various associations. The joint committee
recommended also to the clearance committees of the
various associations that further study be made of the
equipment clearance line shown on the third-rail clear-
ance diagram adopted by
the American Railway En-
gineering Association at
its meeting of March, 1912,
Following the meeting
of the joint committee
the sub-committee collected
data on equipment clear-
ance lines of various rail-
roads and recommended a
slight modification in the
above-mentioned third-rail
clearance diagram to pro-
vide for automatic stops
or other structures of a
similar nature. This study
is to be continued.

The other sub-commit-
tees reported simply prog-
ress on their work, the re-
port of the sub-committee on electrolysis containing a
report of the meeting on May 27, as published on page
1025 of the issue of this paper for June 7, 1913.
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REPORT OF SIGNAL COMMITTEE

Because of the growing importance of the track cir-
cuit as a controlling agency for all signal appliances,
the committee on signals and interlocking presented re-
rorts of various tests showing the conductivity of creo-
sote and creosote-treated ties; also the effect of ballast
«nd bonding conditions. The electrical resistances of
smoothly hewn 7-in. x 9-in. x 8-ft. ties were investi-
gated. These ties had been in the weather for approx-
imately six months but had not been placed in the track.
The pores seemed to be filled with creosote, but this was
not oozing out as sometimes is the case in warm
weather. Tests were conducted in the laboratory of the
engineer of tests, Topeka, the air being warm and dry
in all cases. In the tests 5-in. spikes were driven 4% in
into ties at various distances apart and resistance read-
ings were taken. Copper and brass plates were tried
for cross-sectional measurements but without success,
as the contact resistance formed too great a proportion
of the total. Spikes also were driven part way into op-
posite faces and resistance readings taken.
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The resistance with spikes 12 in. apart measured
12,000 ohms, spikes 4 ft. 814 in. apart measured 42,000
chms, and cross resistance between spikes 99,000 ohms.
With spikes 12 in. apart the resistance measured 4200
ohms and with spikes 36 in. apart it measured 10,000
ohms. With the tie wet and with salt solution on its
upper surface, the resistance with spikes 12 in. apart
measured 54 ohms and with spikes 36 in. apart it meas-
ured 200 ohms.

In another test two sections of 90-lb. Santa Fé rail
were firmly spiked at standard-gage distance, two spikes
being used for each section. Each portion of rail was
drilled, and No. 8 B.W.G. size copper bond wire was
bonded thereto. Resistance readings were taken, first,
with tie dry; second, after water had been poured over
it, and, third, after a solution of 2 lb. of common salt in
water had been poured over upper surface of each tie
and around rail bases. An attempt to read resistance be-
tween rail and copper plate placed under the tie was not
successful on account of high contact resistance. With
one tie the resistance between rails was 13,000 ohms, but
after about 1 gal. of water had been poured over its
upper surface and the rails the resistance between rails
was 12,000 ohms. After more water had been poured
over the tie the resistance between rails was 11,000
chms. After the salt water had been poured over the
tie the resistance between rails was 1075 ohms.

The results obtained in this experiment indicated that
dry creosoted ties in themselves did not possess very
high conductance, nor was their conductance increased
to any great extent by the addition of a slight percent-
age of moisture. The amount of water poured on in this
test might be assumed as equivalent to a shower on ties
in well-drained track. It was impracticable to reproduce
conditions experienced in some locations, where the ties
might be submerged for hours or days.

The addition of the salt solution brought forth such
a great reduction in resistance as to brand this sub-
stance as a great detriment to successful track circuit
maintenance. While it was assumed that 2 1b. of salt
per tie represented an extreme case, yet the accumu-
l:ition of brine from refrigerator cars year after year
might mean that the residue remaining in the tie would
eventually approach the amount used in this test. The
cross-grain measurements tended to prove that the re-
sistance was less with the grain than along the year
rings or radial lines.

There were approximately 3200 cross ties per mile of
single track. If all of these possessed the same resist-
ance as the creosote mixture used in treating and there
was leakage of current between rails through no other
path, the resultant leakage resistance per mile of track
would be 58.7 ohms or 310 ohms per 1000 ft. From the
data obtained the following leakage resistances were
caleculated, it being assumed that all leakage was due to
ties alone: Dry, 4.07 ohms per mile or 21.5 ohms per
1000 ft.; wet, 3.44 ohms per mile or 18.2 ohms per 1000
fl.; salt solution, 0.336 ohm per mile or 1.77 ohms per
1000 ft. A measurement of resistance of a man’s body,
between his hands (moist), was made and found to be
19,000 ohms. Between points on his arms where skin
was thin the resistance was taken and found to be
10,000 ohms.

SIGNS, FENCES AND CROSSINGS

A sub-committee made a study of the proper qualities
of fence wire, but was unable to secure any data of
value. Another sub-committee investigated the relative
values of concrete, metal and wood for signs and signals.
A long table showing the results was presented. A
digest of the law and the rulings of the public utilities
commissions relating to the erection and maintenance
of crossing signs was given as well as one on the law
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relating to trespassing on railroads and private prop--
erty. Drawings of typical crossing and trespass signs.
were included in the report. An appendix to the report.
contained abstracts from statutes in regard to tres-
passing.

BUILDINGS

The report of this committee summarizes some of the
important points to be considered in selecting a roofing
as follows:

(1) Chance of leaks, due to character of construction.

(2) Probable life, including chance of damage by
the elements and by wear from other causes.

(8) Fire-resisting value.

(4) Cost of maintenance.

(5) First cost.

The information collected on shop floors by the build-
ing committee was of special interest because it is ap-
plicable to street and interurban railway shops. This
report says that the essential requirement of a shop
floor is a good hard-wearing surface that is level,
smooth, easy on the feet, easy to truck loads over and
capable of carrying heavy loads. The advantages and
disadvantages of the different typical types are as fol-
lows:

Cinder or gravel floor is a type in general use and
is the one best adapted for blacksmith shops and foun-
dries. It is often used where an inexpensive floor is
required or where on account of a heavy fill inside of
foundation walls a more expensive floor would fail on
account of settlement.

Plank floor on cinder or gravel is often found desirable
where a heavy fill inside of foundation walls is required,
where settlement may occur, and where other types of
floors would not answer on account of the volume of
trucking required or on account of the necessity of
gathering and saving scrap material, as in a machine
shop. It consists of planking spiked to sleepers rest-
ing on the filled material between the foundation walls.

Wood block floors have the advantage that they can
be easily repaired, are easy to work and truck on and
do not damage falling tools. They need a concrete base
to distribute heavy loads which may bear on a few
blocks only. Asphalt block floors are sometimes used
to advantage, as the blocks come ready to be laid, and
they can be laid like wood blocks or like brick.

A concrete floor makes a cheap and fairly permanent
floor. It is easy to truck over, is easily cleaned, is san-
itary and has the advantage that no special foundations
have to be provided, except for the heavier types of
machinery. Light machinery is simply bolted to the
floor. Industrial tracks may be cheaply installed in the
floor with the head of the rail flush with the top sur-
face. This floor, however, damages falling tools, it is
hard to work on and becomes worn in spots. Some-
times granite screenings are used instead of torpedo
sand to give additional wearing life. Ordinary con-
crete floors are porous and constant wear results in
granulation and abrasion, starting holes which rapidly
increase in size and gradually make the floors useless.
Heavy wear, trucking and constant hard usage also
make them wear unevenly.

Concrete floors may also be laid with special finish
designed to be more lasting than the usual concrete
floor. There are several special materials on the mar-
ket that are used for the top finish which give good
results. These generally consist of some mineral pow-
der mixed with other substances. When applied the
particles of this powder expand, filling the porous places
in the concrete and give a surface of flint-like hard-
ness, making a dustproof, wear-resisting and water-
proof floor. One advantage is that this topping can be
applied after the base is set without materially hurting
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its efficiency. These special top dressings may also be
used to advantage in patching old damaged concrete
floors without renewing them.

An asphalt floor is considered to be an ideal floor for
shops, if properly laid, with the correct materials and
mixtures. Many floors of this character are in service
and in fair condition after having been laid twenty-
five years. They are easy to walk on and truck over
and become more dense and durable as traflic increases.
They do not grind away material under truck traffic,
they do not easily wear uneven, do not easily crack or
disintegrate, are noiseless and dustless, and can be kept
clean with broom or mop, or by flushing with a hose.
They are sanitary, waterproof and fireproof, and are
easily repaired.

A brick floor with a concrete base is easily repaired,
easily cleaned, sanitary and fairly cheap, but it is hard
to truck over, hard for men to work on and hard on
falling tools. The filling, concrete base and 1-in. sand
cushion are placed in the same manner as for a wood-
block floor.

In the report are given numerous drawings of floor
cross-sections with dimensions.

RECORDS AND ACCOUNTS

In view of the fact that the Interstate Commerce
Commission has prescribed the use, as far as they are
applicable, of the conventional signs or symbols of the
American Railway Engineering Association on the maps
and profiles required by the commission, the committee
on records and accounts has carefully revised those now
in the manual and submitted the revision of the sym-
bols for approval. Tables of these symbols showing
the old as well as the newly recommended symbols were
given.

One item of the work laid out for the committee was
the recommendation of feasible and useful subdivisions
of Interstate Commerce Commission classification Ac-
count No. 6, dealing with roadway and track. The com-
mission does not specify as to the number of sub-
divisions in this account, provided the account is
charged with all elements of expense that the classifica-
tion indicates should be charged to it. The committee
recommended ten subdivisions of this account as fol-
lows: track maintenance, applying track material, cut-
ting weeds and general cleaning, ditching and bank
widening, changing grades and alignment, flood damage,
bank protection, filling, other care of roadway and track,
and work-train service.

COPPER STATISTICS FOR 1913 AND PROSPECTS
FOR 1914

The production of copper in the United States dur-
ing 1913 was 612,000 tons, of which 200,000 tons are
credited to Arizona and 140,000 to Montana. Michigan
and Utah contributed more than 75,000 tons each.
Domestic delivery for the same period came to 349,000
tons and export delivery to 395,000 tons. While a con-
siderable proportion of the copper mined here is ex-
ported, the United States imports also a large quantity
of copper, amounting in 1913 to 180,000 tons. Since
1860 copper prices have varied from 55 cents in 1864
to 9 cents in 1894, and the average price for the last
thirty years has been 18.8474. In 1913 the average
price for lake copper was 15.70, for electrolytic 15.52,
for casting 15.33 and for standard 15.07. Judging from
the behavior during the past year and from the present
outlook, it seems likely that the average price of copper
for the year 1914 will not be much above the thirty-
year average of 18.841% cents which has already been
given.
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QUARTERLY MEETING OF RAILWAY SIGNAL ASSO-
CIATION

The quarterly meeting of the Railway Signal Asso-
ciation was held in Chicago on March 16, 1914, and
was devoted largely to the approval of various stand-
ards and forms of specifications being prepared by
standing committees. The report on signaling prac-
tice included some interesting tests upon the use of
creosote in treating cross-ties. The results obtained in
electrical tests indicated that dry creosoted ties in
themselves possess a high resistance and that this re-
sistance is not decreased to any great extent by the
addition of a slight percentage of moisture. The addi-
tion, however, of a salt solution brought about a great
reduction in resistance, so much so that it was found to
be a great detriment to successful track circuit main-
tenance. This condition was one which might be ex-
pected, from the accumulation of brine drippings from
refrigerator cars year after year. Electrical measure-
ments across the grain of the tie tended to show that
the resistance was less with the grain than along the
annular rings of radial lines. As a result of this test it
was calculated that the leakage resistance per mile of
track, under normal conditions, would be 58.7 ohms or
310 ohms per 1000 ft., the resistance being inversely
proportional to the length of track.

Signal requirements of electric railways, including
the rules adopted by the American Electric Railway
Association, were submitted by a special committee com-
posed of J. M. Waldron, chairman, R. C. Johnson, John
Leisenring and C. H. Morrison. In presenting this re-
port Chairman Waldron stated that it was the purpose
of the committee to bring the peculiar requirements and
conditions of electric railway signaling to the attention
of the signal association, and he called special attention
to the extensive use of light signals by electric lines.
He reported that a special committee hoped to present
the result of experience with this type of signal in its
next report to the association.

Upon the question of approval of this committee’s
report the question arose as to whether it should be
accepted as information only, or whether it should be
discussed in detail at this time so that it could be ap-
proved by the association. In this discussion it was
brought out that it would be well to accept the report
as information at this time, but in view of the possible
steam road electrifications, as well as those already elec-
trified, such modifications as are necessary to this report
should be made so that both steam and electric railroad
signaling would be uniform. At the close of the dis-
cussion the report was accepted as information, and
the board of direction was instructed to bring about a
scheme which would meet with the approval of the
American Electric Railway Association, as well as the
Railway Signal Association for making such modifica-
tions as are necessary.

ENERGY FIGURES IN COLUMBUS

In the article on the use of the double-deck car in
Columbus published in the last issue of this paper a
typographical error occurred in the table on page 582
in the line referring to the cost of energy for the dif-
ferent types of cars. These figures should have been
stated to be cents per car mile and not cents per kw-
hour.

As amended, these figures, all in cents per car
mile are: double-deck car, 1.602; single motor car,
1.144; two motor cars with multiple unit control, 2.288;
single-ended two-car trains, both motor cars, 2.038; one
motor car, one trailer, stepless, 1.976.
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EFFECT OF STATION SPACING ON SCHEDULES

BY C. W. SQUIER, E. E.

Public-spirited citizens and organizations frequently
recommend more stops on local electric railways with-
out full consideration of the effects of such on schedule
speeds.

In studying the operating conditions of different lines
with a view of obtaining the highest schedule speed pos-
sible, I have found to what extent stops prevent rapid
transit. Fast
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this increased distance, and if we add this time to the
time taken by the train, we find that a person traveling
7 miles will save 1 minute 37 seconds when the distance
between stops is increased from 1750 ft. to 2060 ft.,
3 minutes 9 seconds when the distance between stops is
2500 ft., and 4 minutes 5 seconds when the distance
between stops is 3000 ft.

A further betterment of the service will be brought
about by the decreased headway and increased number
of passenger seats which would result from this greater
distance between stops. With a line 10 miles long and
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The following comparison of operating conditions on
three elevated lines which have the same equipment and

service requirements is made from actual tests. It will

Time Time Necessary
Necessary to Walk Half
Feet Schedule to Travel the Increased
Run Between Speed 7 Miles Distance Over
No. Stops M.p.h Run No. 1
1 1750 15.1 27 min. 48 8€c. = Limsmswenies
2 2060 16. 25 min. 40 sec. . .... 31 sec
3 2500 17.9 23 min. 24 sec. 1 min. 15 sec.
4 3000 19.5 21 min. 33 sec. 2 min. 10 sec.

6500 6000

Electric Ry Journal

2500 - 3000 3500 5000

Distance Feet

Curves Showing the Effect of Different Spacing of Stations on the Time Required to Travel a Cer-
tain Distance—Station Stop, 15 Seconds

stations spaced 1750 ft. apart, seventeen trains would
be required to maintain a 5-minute headway. With the
distance between stops increased to 3000 ft. the same

TABLE SHOWING RELATION BETWEEN LENGTHS OF RUN, SPEED, NUMBER OF TRAINS REQUIRED TO MAKE SCHEDULE, ETC.

Time Saved in
Traveling 7
Miles with In-

No. Trains Re-
quired to Main-
tain 5 Minutes

creased Dis- Headway with Layover
tance Over 10 Miles Length Period
Run No. 1 Line
........... 17 5 min. 33 sec.
1 min. 37 sec. 16 6 min. 40 sec.
3min. Y sec. 15 8 min. 28 sec.
4 min. 5 sec. 14 8 min. 54 sec.

serve as an example of the relation between running
time and distance between stops:

Average Distance Schedule Speed,
Between Stops, Ft. M.p.h.

859 13.5

1926 13.7

1972 13.8

A comparison of these figures shows how the schedule
speed drops off as the distance between stops decreases.
The line with the greatest distance between stops, 1972
ft., has a schedule speed of 0.3 m.p.h. greater than the
line with 1859 ft., or there is an increase of 0.3 m.p.h.
for an increase of but 113 ft. between stops.

To follow the comparison further, I have drawn the
four distance-time curves shown in the accompanying
diagram. These are plotted with the same operating
characteristics so that the resulting running time is
comparable with the distances between stops, which
have been taken as 1750 ft., 2060 ft., 2500 ft. and 3000
ft. respectively. The results are also tabulated above.

If we assume that with any increase in the distance
between stops a passenger will have to walk one-half

number of trains would be able to maintain a 4-minute
headway. Thus the time between trains and the con-
sequent delay occasioned by waiting for them is reduced
one minute. This saving will offset some of the extra
time taken to walk the increased distance.

This decreased time between trains will give three
more trains per hour passing any point on the line. If
we assume that each train is capable of seating 500
passengers, then by increasing the distance between
stops we would provide 1500 more passenger seats per
hour and thus add to the comfort of travel.

So far I have referred only to such points as might
be of advantage to the traveling public. The operating
company would also be benefited by an increased dis-
tance between stops. Energy consumption would de-
crease as the total number of stops would be less, and
the rheostatic losses during acceleration would be pro-
portional to the number of stops. Finally, for the same
service the same headway could be maintained with
fewer cars. This would mean less capital invested and
lower maintenance costs.
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COMMITTEE MEETINGS A. E. R. A.

A meeting of the passenger traffic committee of the
Transportation & Traffic Association was held jn
Cleveland on March 17. Those in attendance were
E. E. Soules, Peoria, chairman; C. R. Gowen, Syra-
cuse; E. R. Kelsey, Toledo, and E. B. Burritt, secre-
tary of the association. At the meeting the committee
developed a line of procedure and decided to include
a consideration of motor buses.

The meeting of the 1914 convention location com-
mittee was held in New York, March 14. No definite
decision was reached. The committee will hold another
meeting in New York, March 27.

The joint sub-committee made up of the rules com-
mittee of the Transportation & Traffic Association and
the block signal committee of that asscciation and of
the Engineering Association met in Chicago March 16.
Those in attendance were L. H. Palmer, New York;
C. P. Wilson, Indianapolis; F. W. Coen, Sandusky, and
J. W. Brown, Newark. The instructions of this com-
mittee were to develop standard rules for a signal sys-
tem other than track circuit systems. The members
also discussed signal rules and definitions. The com-
mittee had before it the rules disseminated by several
trolley contact signal manufacturers including the fol-
lowing: United States Electric Signal Company, Bos-
ton; Nachod Signal Company, Inc., New York; Electric
Railway Signal Company, represented by Charles N.
Wood Company, Boston; Automatic Signal Company,
Cleveland. With these rules and definitions and those
of several roads the committee considered the ways
and means for obtaining uniformity. After the rules
have been revised and new rules and definitions have
been decided upon the joint sub-commission will pre-
sent them to the block signal committee and to the sig-
nal manufacturers for confirmation.

CENSUS REPORT ON ELECTRIC RAILWAYS

The remaining preliminary figures for the forth-
coming five-year report on the electric railways of the
United States have been given out by the Bureau of the
Census, Department of Commerce. Statistics for vari-
ous individual states have previously been given in the
issues of the ELECTRIC RAILWAY JOURNAL of Jan. 10,
1914, Jan. 17, 1914, and Feb. 7, 1914. Statistics for
the fourteen remaining states have now been issued by
the Bureau of the Census and many be secured from
Washington.

The statistics given in the accompanying table are
a summary of all the individual state reports for the
years ended Dec. 31 in 1912 and 1907 and June 30 in
1902. The totals include electric light plants operated
in connection with the electric railways and not separ-
able therefrom but do not include reports of mixed
steam and electric railways or railways under con-
struction during the census year which had not begun
operations. There has been inserted in the table as
prepared by the government a column showing the per
cent of increase for the various items from 1907 to
1912 in order that there may be a basis for comparing
the development of electric railways during the first
and second five years of the decade.

The figures as presented for the continental United
States show general gains for the decade 1902-1912.
The number of operating companies increased from
817 in 1902 to 975 in 1912, or 19 per cent. There were
41,065 miles of track in 1912 as compared with 22,577
in 1902, or an increase of 82 per cent. The persons
employed numbered 282,461 in 1912 as compared with
140,769 in 1902, or an increase of 101 per cent. The
revenue passengers carried - in 1912 numbered
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9,5645,554,667 as compared with 4,774,211,904 in 1902,
or an increase of 100 per cent. The gross income in
1912 amounted to $585,930,517 as compared with
$250,504,627 in 1902, or an increase of 134 per cent.
The operating expenses amounted to $332,896,356 in
1912 as compared with $142,312,597 in 1912, or an
increase of 134 per cent. The total horse-power of the
power plants was 3,665,051 in 1912 as compared with
1,349,211 in 1902, or an increase of 172 per cent. The
horse-power of the waterwheels increased from 49,153
in 1902 to 471,307 in 1912, or 859 per cent. The out-
put of stations increased 168 per cent, rising to 6,952,
699,008 kw-hr. in 1912 from 2,161,484,397 in 1902. The
current purchased in 1912 amounted to 2,967,318,781
kw-hr., the figures for 1902 not being available.

OPERATING AND FINANCIAL STATISTICS FOR ELECTRIC RAILWAYS IN
THHE UNITED STATES

- «‘;2 - «z,‘:’.
£9n £9a
& Sor
Ogd £ -
fot e
78S Mow
1912 1907 1902
Number of companies. 1,260 1,236 987 277 1.9
Operating 975 945 817 19.3 3.2
Lessor ..... e 285 291 170 67.6 —2.0
Miles of line 0,437 25,647 16,645 82.9 191
Miles of single trackz 41,064 34,381 22,576 81.9 19.3
Cars, number ........ 94,016 83,641 66,784 40.8 12.4
Irassenger ......... 76,162 70,016 60,290 26.3 8.7
Allsother .. wiviwiin 17,854 13,625 6,494 174.9 31.0
Electric locomotives. . 2 117 co 3 53 .
P’ersons employed.... 282,461 3221,429 3140,769 100.7 28.5
Salaried employees. 23,271 11,700 v 226.5 98.9
Wage earners ..... 4259,190 209,729 133,641 93.9 23.6
Power:
Horse-power, total
(in thousands). 3,665 2,476 1,349 171.6 47.9
Steam and gas en-
gines (including
turbines)—
Number ..wsws 2,312 2952 2,351 —1.7 —9.4
Horse-power (in
thousands).. . 3,193 2,384 1,300 145.7 33.9
Waterwheels—
NUMBEY .0 ¢ e esers 383 228 159 140.9 24.1
Horse-power . 471,307 91,961 49,153 858.9 4125
Capacity of dyna-
mos, kw (in thou-
SANAS)) . . oo eisiimeie 2,508 1,723 898 179.2 45.0
Output of stations,
kw-hr. (in mil-
TIONS ) gone's oiw g6 1w s 6,052 4,759 2,261 167.6 27.2
Current purchased,
kw-hr. (in mil-
lions) ;:wimsswaes 2,967 (&) )
Passengers carried (in
millions) ........ 12,135 9,533 5,836 107.9 37.7
Revenue (in millions) 9,545 7,441 4,774 99.9 28.2
Transfer (in millions) 2,423 1,995 1,062 128.1 21.5
Free (in millions).. 165 96 %) Sies 72.2
Car mileage (parsen-
ger, express, freight,
etec.) (in millions) . 1,921 1,617 1,144 67.9 18.8
Income statement :
Gross income (in
thousands) ...... $585,930 3$429,744 3$250,504 133.9 36.6
Operating revenues
(in thousands)...$567,5611 $418,187 $247,553 129.2 35.9
Transportation rev-
enues (in thou-
sands) .......... $520,184 $390,276 $235,997 120.4 33.3
Non-transportation
revenues® (in thou-
SANAS)_Las v epeiene $47,326 $27,911 $11,556 309.5 69.5
Income from other
sources (in thou-
SANASY vwimiwen $18,418 $11,556 $2,950 524.2 59.4
Operating exnenses
(in thousands)...$332,896 $251,309 $142,312 133.9 32.5
Gross income less
operating expenses
(in thousands)...$253,034 $178,435 $108,192 133.9 41.2
Deductions from in-
come (taxes and
fixed charges) (in y
thousands) ...... $191,123 $138,094 $77,595 146.3 38.3
Net inrome (in thou-
SANAS) o o o ol $61,910 $40,340 $30,596 102.3 53.4
Dividends (operating
companies) (in
thousands) ...... $51,650  $26,454 $15,882 225.2 95.2
Surplus  (in  thou-
SANAS) wevmemesws $10,260 $13,885 $14,714 —30.3 —26.8

1 A minus sign (—) denotes decrease.

2 Includes track lying outside the United States, namely, 1912,
31.91 miles; 1907, 27.52 miles, and 1902, 4.20 miles, and exclusive
of track not operated.

3 For 939 companies in 1907 and for 797 companies in 1902,

4+ Number employed Sept. 16, 1912.

s Figures not available. .

6 Tncome from sale of current included: In 1912, $36,500,030; in
1907, $20,093,302; and in 1902, $7.703,574.
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TRIBUTES TO GEORGE WESTINGHOUSE

In the current issue of the Electrical World appears
a series of tributes of appreciation from a number of
men who knew Mr. Westinghouse most intimately.
Below are given extracts selected from these which
serve to present a composite picture of his predominant
characteristics.

William Stanley telegraphed that Mr. Westinghouse
possessed three salient characteristics, “a strong, vig-
orous purpose, a wonderful grasp of the opportunities
of life and a high courage that overcame all obstacles.”

Nikola Tesla gave his impressions of Mr. Westing-
house at the time of their first meeting in 1888.
“Then,” said Mr. Tesla, “his tremendous potential en-
ergy had only in part taken form, but even to a super-
ficial observer the latent force was manifest. A rare
example of health and strength, like a lion in the forest
he breathed deep and with delight the smoky air of his
factories. His bearing was perfect, but he was a fierce
adversary when aroused, a giant when confronted with
difficulties which seemed unsurmountable.”

- E. M. Herr wrote that “great as was Mr. Westing-

house as an inventor, to those closely associated with
him he was even more remarkable for his splendid
courage, quickness of perception and far-seeing and
accurate judgment of future needs and tendencies
in the world’s progress. These characteristics made
him always an optimist. He was always open-minded
and quick to see the good in the work of other inventors.
In dealing with others he was eminently fair and lib-
eral, but independent and courageous in his own work,
never hesitating to assume the entire responsibility for
anything he undertook, impatient of interference and
rarely accepting or adopting suggestions from his en-
gineers or associates. His kindly courtesy and con-
sideration for all endeared him to his employees and
inspired in them a spirit of great lovalty and affection
for their chief.”

Peter Cooper Hewitt sums up Mr. Westinghouse’s
characteristic qualities as “an appreciation of nature’s
forces and a love of mankind.” “As the problems in-
volved in nature’s secrets unfolded themselves before
him he strained every effort to turn their use to the
benefit of mankind. He appreciated the enormous
danger to humanity that accompanies the harnessing
of vast forces and by his foresight and skill prevented
disasters which might conceivably have been of enor-
mous extent.”

W. M. McFarland said that ‘“one could not be with
Mr. Westinghouse and know him without feeling that
he was in the presence of one of the world’s great and
wonderful personalities. This was not because of any
peculiarity of manner, for he was singularly unaffected
and simple in his dealings with everybody and one of
the most approachable of men. The mental qualities
which brought about the success of his wonderful career
were numerous and diversified. Imagination, organiza-
tion, executive ability, foresight, courage, tenacity of
purpose and cheerfulness were the great qualities that
were all his.” From personal association and knowledge
of his history Mr. McFarland placed tenactity of pur-
pose first, and then courage and foresight. No man
ever inspired his subordinates and associates with more
affectionate admiration and respect.

Charles A. Terry placed as prominent among the
qualities which distinguished Mr. Westinghouse from
other great inventors “his powerful intellect, his tre-
mendous will power, his indomitable courage, all dif-
ferent manifestations of his strong personality. His
quick insight into the verities of any problem enabled
him to arrive rapidly at conclusions, and when con-
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vinced of the justice and feasibility of the end to be
attained and satisfled as to the course to pursue he
trained the full force of his will upon its accomplish-
ment. Back of his persistence and courage was a far-
sighted apprehension of not merely the possibilities
but the certainties of future scientific and industrial
development.”

Calvin W. Rice was impressed by the expression of
Mr. Westinghouse’s character in his home life in which
his tremendous capacity for work and power of con-
centration were manifested. ‘“He followed with pre-
cision his program for the day but was so gentle and
gracious withal that one yielded as a matter of course
to his plans. He was always most considerate of the
welfare of his family and his guests. He had the gen-
tleness of strength under complete control.”

L. B. Stillwell analyzes Mr. Westinghouse’s qualities
as “intellectual vigor, dauntless courage and tireless
energy. From the start his influence upon the young
men associated with him was extraordinary. His lieu-
tenants inevitably partook of his own buoyant hopeful-
ness and his determination to find the solution of the
many problems encountered in his development work.
He never preached, save by example, but his preaching
was remarkably effective.”

The following has been received by this paper from
N. W. Storer, general engineer of the electric railway
department of the Westinghouse Electric & Manufac-
turing Company, stating the relation of Mr. Westing-
house to the development of electric traction:

“In all the railway world there is no name that comes
so near being a household word as that of Westing-
house. It is eminently fitting and proper, therefore,
that railway people should, in noting the passing of
this great inventor and captain of industry, consider
what his life meant to the business of transportation.

“While the field of activity covered by Mr. Westing-
house was remarkable for its breadth, there is no doubt
that his greatest interest lay in railroading. From the
time his great brain conceived the idea of the air
brake and foresaw its possibilities, he was always
thinking out new plans for increasing the capacity,
efficiency, reliability and safety of our railroads. The
air brake and the automatic block signal system have
always been popularly considered as safety appliances,
but these words do not in any sense express the mean-
ing and value of these inventions to mankind. Not
only have they made all railway traffic safer and more
reliable, but they have doubled, tripled, quadrupled—
increased the capacity of railroads beyond the wildest
dreams of fifty years ago.

“When Mr. Westinghouse decided to enter the elec-
tric railway field his influence was immediately felt,
and from that day to the present his high ideal has
always spurred on the engineers of his company to the
best that was in them. With them, under his leader-
ship, it has never been a question of simply meeting
contract specifications, but of furnishing apparatus
that would do the work better, if possible, than it had
ever been done before.

“Quick as Mr. Westinghouse was at developing ideas
of his own, he was equally quick to appreciata the in-
ventions of other men, and to see in them possibilities
far beyond the conceptions of the original inventors.
Notable examples of this are found in his purchase of
the Goulard & Gibbs transformer patents and the
rights to the Parsons patents on steam turbines.
While these inventions apply to electric railway work
only indirectly, their development has greatly extended
its field. His work in the application of the principles
so successfully established by the Air Brake Company
and the Union Switch & Signal Company led Mr.
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Westinghouse to the development of the now well-
known electro-pneumatic system of remote control for
railway motors. As showing still further his far-
.seeing mind, we need only instance his letter to the
New York papers concerning the necessity for guard-
ing against danger from fire in the subway which was
then under construction. The wisdom of this was
.shown by the almost immediate trend of all designs
toward fireproof construction for railway cars.

“His purchase of the three-phase railway patents of
von Kando, his development of the single-phase system,
and the steady improvement of direct-current appa-
ratus of both low and high voltage to its present state
-of perfection, all point to his breadth of view and his
desire to get the best out of every system and apply
the proper system in each place. At the same time he
has always emphasized the necessity for an early
.standardization of systems to permit the maximum
interchangeability of equipments.

“In a brief sketch of this kind it is impossible to
more than mention a few of the more important
achievements, but I think that all will agree that the
railway world owes probably as much to George West-
inghouse as to any other man who ever lived.”

"WESTERN SOCIETY OF ENGINEERS DISCUSSES PUBLIC-
UTILITY REGULATION

Public-utility regulation was discussed at the meet-
ing of the Western Society of Engineers, of Chicago,
-on March 16, 1914. The subject of a reasonable charge
for public-utility service, which was the theme of an
instructive paper read by Dean M. E. Cooley, of the
University of Michigan, at the annual meeting of the
society and summarized in the ELECTRIC RAILWAY
.JOURNAL of Jan. 17, 1914, page 124, was discussed in
three papers presented at this time.

The first paper was read by Andrew Cooke, Chicago,
who considered public-utility regulation from the inves-
tor’s point of view. Mr. Cooke spoke particularly of
railroad investments, taxation, competition and rate
regulation. He thought that where surplus earnings
were reinvested in the property they should not be
-capitalized for rate-making purposes. He urged the
safeguarding of railroad investments so that the inter-
est paid for the necessary capital could be reduced.
He closed by stating that government control seemed
to be essential to this end.

Samuel O. Dunn, editor of the Railway Age Gazette,
read a paper on public-utility valuation from the rail-
way point of view. Mr. Dunn said that the fair pres-
ent value of railroad properties is, in essence, the value
which would be paid to owners under condemnation pro-
-ceedings. He also discussed the general valuation of
the railway properties about to be made by the Inter-
state Commerce Commission. In relation to the valua-
tion of the land belonging to railways, he said that it
should be included at its full present fair value. Con-
stitutionally speaking, the so-called “unearned incre-
ment” in the value of land used for railway property
-cannot be confiscated any more than that for land used
for any other purpose. Mr. Dunn agreed with Mr.
Cooke about excluding from the valuation surplus earn-
ings invested in business. Depreciation value should
be figured in accordance with the existing potential
service of the thing being valued. The speaker argued
vigorously for a fair allowance for going value and
concluded by saying that he felt very confident that
when the government valuation of the railways of the
United States is made it will result in an advance in
rates rather than in a reduction. The railways of the
-country, therefore, could look with equanimity on the
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government’s gigantic plan of valuing all the railway
properties.

Harold Almert, a consulting engineer, was the third
speaker. He discussed public-utility regulation from
the points of view of the public and the engineer. The
public’s interest was in securing an adequate service at
reasonable rates. The machinery of the public-utility
commission had been created to accomplish this pur-
pose. Mr. Almert said that the engineer who had had
training in law and accounting as well as engineering
training and experience was the man best qualified to
get at the real facts in the broad questions of public-
utility regulation. The helpful engineer must be noth-
ing less than a publicist, and on him should rest, and
no doubt in time would rest, the greatest responsibility
in relation to these questions which is to devolve upon
any class of American citizens.

John W. Alvord, past-president of the society, was
called upon to open the discussion. He remarked that
about $1,000,000,000 worth of property would be ap-
praised annually in the next five to eight years. The
fundamental principles of appraisal work rested in the
law and in such questions as the definitions of prop-
erty, value, ete. In this work the law should be re-
garded as the foundation, engineering judgment as the
superstructure, and the work of the economist and
business man as giving the finishing touches to the
edifice. Mr. Alvord gave an amusing illustration of
the manner in which the highly trained staff of a pub-
lic-utility commission might go about the valuing of a
horse. The staff would probably determine carefully
the value of the iron in the shoes, the glue in the hoofs,
the worth of the hide, etec. But they would be valuing
a dead horse. Going utilities are to be compared to
live horses, and the speaker pointed out the wide varia-
tion of valuation of going concerns—a variation often
difficult to define by formula and method. But for the
most part the commissions were doing their work with
great care and great patience.

William B. Jackson, consulting engineer, said that
what the utility earned was not so important to the
citizens as what it did with its earnings.

James E. Quan, chairman of the Illinois Public Utili-
ties Commission, was called on, but retired in favor of
Walter A. Shaw, the engineering member of the com-
mission. Mr. Shaw spoke briefly, assuring his hearers
that the Illinois commission believed that the utilities
were entitled to fair rates on a fair valuation.

L. E. Cooley, consulting engineer and brother of Dean
Cooley; said that if he had his way the utility would
be financed with only one security. This one security
would bear only a minimum rate of interest until the
utility was a going concern and other issues of the
security would be put out during the early years to
cover possible losses. When the utility was on its feet
and a prosperous going concern, the security would then
receive a fair return, all over that to be turned into a
surplus fund to provide for amortization or improve-
ment to the property.

A. C. King, deputy commissioner of gas and elec-
tricity of Chicago, spoke briefly and was followed by
Prof. Morgan Brooks, of the University of Illinois, who
dwelt particularly on quality of service rather than re-
duction of rates.

The ELECTRIC RAILWAY JOURNAL has opened a perma-
nent Pacific Coast office in Room 502, Rialto Building,
San Francisco, Cal. The editorial work will be in charge
of N. A. Bowers, who has been news correspondent for
this paper for the past year in the Northwest with
headquarters at Vancouver and previous to that time
was connected with the Engineering Record.
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MR. WILSON DISCUSSES THE TENTATIVE SYSTEM
OF ACCOUNTS

AMERICAN ELECTRIC RAILWAY ACCOUNTANTS’ ASSOCIA-
TION—COMMITTEE ON A STANDARD CLASSI-
FICATION OF ACCOUNTS

BosToN, MAss., March 13, 1914.

To the Editors:

It is hoped that Accounting Series Circular No. 41,
which has just been sent out by the Interstate Com-
merce Commission to all electric carriers, will prove to
be acceptable to them. A great deal of time has been
spent upon these classifications both by the representa-
tives of the Interstate Commerce Commission and the
members of the committee on a standard classification
of accounts of the American Electric Railway Account-
ants’ Association.

For several years there have been in use as standard
practice classifications covering operating expense ac-
counts, operating revenue accounts and road and equip-
ment accounts. These have proved fairly satisfactory,
but numerous questions have, of course, arisen as to the
application of the accounts, and an endeavor has been
made to word the new text so as to cover all of these
matters. To provide for a complete system of account-
ing there have now been prepared classifications to
cover income accounts, to cover profit and loss accounts
and to cover general balance sheet or ledger accounts.
Great care has been used to make these as complete as
possible, and it is sincerely hoped that they will meet
with the approval of all interested parties, whether
company officials or others interested financially or
otherwise in the railway properties.

The new classification covering operating expenses
has been so changed that there are now ninety-nine
accounts under six general headings where there were
formerly eighty-eight accounts under five general head-
ings, the additional general heading being that of
“Power Account.”

Under this general heading there has now been
placed in addition to the items formerly coming under
the sub-head of “Power” (which formerly came under
the general heading of “Conducting Transportation’)
items previously chargeable to Account 22, “Transmis-
sion System,” and Account 25, “Buildings and Strue-
tures,” Divisions (a) “Power Plant” and (b) “Sub-
stations and Storage Battery Plants,” formerly under
the general heading of “Maintenance of Way and Struc-
tures,” and Accounts 30, “Power Plant Equipment,”
and 31, “Substation Equipment,” formerly under the
general heading of “Maintenance of Equipment.” It
also includes that portion of Account 48, “Superin-
tendence of Transportation,” which included the sal-
aries and other expenses of the superintendent of
power. It is thought that the combination of all of
these accounts under this new general heading will be
found very advantageous when comparisons have to be
made between different properties where the conditions
governing the generation or purchase of power on these
properties differ.

Under each of the general headings of “Way and
Structures,” “Equipment” and “Power” there have been
added accounts entitled “Equalization.” These accounts
have been provided for use by such companies as may
wish to distribute some of their operating expenses
over a period of months rather than to include the total
expenditure in the month when the work was actually
done. By debiting or crediting these accounts one may
see at a glance the actual expenditures that have been
made during the month and yet distribute the expendi-
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tures over a longer period. It is provided, however,
that this account must be cleared annually unless there
is some good reason why a portion of the expenditure
should be carried over.

Under the general heading of “Equipment” there has
been added a new account numbered 40, “Equipment
Retired,” which has nine sub-accounts covering the dif-
ferent classes of equipment. This account was set up
in order that the other maintenance accounts might
show only the sums actually expended for maintaining
the equipment still in use by the company and not in-
clude additional sums to cover the value of equipment
which was no longer used by the company.

Under the general heading of “Traffic,” a new account
numbered 78, “Parks, Resorts and Attractions,” has
been added to cover such items as have been incurred
primarily for the purpose of inducing travel.

Under the general heading “General and Miscellane-
ous” there has been added a new account, No. 87,

<“Valuation Expenses,” to cover any expenditures to

which a carrier may be put in complying with federal
or state requirements in order to ascertain the value of
the property under the control of the reporting com-
pany. There has also been added a new account, No.
88, “Amortization of Franchises,” to which account
shall be charged each month the proper proportionate
expense of acquiring such franchises.

All officials interested should carefully consider the
general instructions on pages 11, 12 and 13.

No new ruling has been made covering depreciation,
the old provision that the company need not set up such
an account unless compelled by state regulations so to
do being still in force.

The operating revenue accounts remain practically
the same. Account No. 103, “Parlor, Sleeping, Dining
and Special Car Revenue,” has been amplified, the old
text having said nothing about sleeping and dining car
expenses and receipts. Provision is now made for the
charging of cost of supplies to this account and credit-
ing thereto the receipts from the sales of these supplies.

The road and equipment accounts have received con-
siderable attention. In the old steam railroad classifi-
cation there was a separate schedule covering additions,
betterments and replacements. Definite instructions
relative to these accounts had never been promulgated
for the use of electric carriers, and these carriers have
always been allowed to make charges to the road and
equipment accounts for work of this nature. I now
understand that the steam railroads have decided it is
better to have only one classification for property ac-
counts rather than two and have done away with their
separate text for additions, betterments and replace-
ments and, in the future, are to include them in the
regular road and equipment accounts.

The general instructions preceding the schedule of
the road and equipment accounts, taken in connection
with the text of the accounts, covers very comprehen-
sively the treatment of all of the property accounts, and
with these explanations it seems as though there should
be no excuse for not properly classifying and taking
care of all property items.

Three new accounts have been added entitled “Organ-
ization,” “Unlimited Franchises” and “Limited Fran-
chises.” Items of this kind were previously included in
the old Account No. 44, “Miscellaneous.”

Attention is particularly called to Account No. 546,
“Interest During Construction,” which takes the place
of the old Account No. 41, “Interest.”” The new account
allows a more liberal treatment of this important item
than in the old classification, inasmuch as it permits a
proportion of the discount on funded debt issued for
construction or additions and betterments purposes to
be charged to this account.
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It is to be regretted that these tentative schedules
could not be put into the hands of those interested at n
earlier date and more time be allowed to offer criticisms
and suggestions. But this was found to be impracti-
cable as it is the desire of the Interstate Commerce
Commission to put all these schedules into effect with
the year commencing July 1, 1914, and in order that
this may be done it will be necessary to get the sched-
ules into the hands of the printer at the earliest possible
date. A meeting of the representatives of the Inter-
state Commerce Commission and the members of the
committee on a standard classification of accounts has
been called to be held in Washington on March 25 to
consider criticisms and suggestions.

H. L. WiLsoN, Chairman.

PLATFORM ACCIDENTS IN MOSCOW

Moscow, Russia, Feb. 27, 1914.
To the Editors:

I have just read with interest the article in your
issue of Feb. 17 upon “The ‘Safety First’ Signs in
Portland.” 1 might state in this connection that on
each motor and trail car of the Moscow Municipal
Tramways is painted the following statement: “Board-
ing and alighting when car is running are forbidden.”
There is also a regulation of the Moscow Municipal
Council forbidding the practice, and the violators of
the law may be arrested. In spite of this fact pas-
sengers enter and leave the cars as they please. The
number of the tramway fatalities is increasing from
yvear to year and the percentage of the serious acci-
dents is also increasing. A summary of the accidents
to passengers for the year 1911 (the last year for which
statistics are available) is shown in the following table:

TABLE SHOWING ACCIDENTS TO PASSENGERS, M0SCOW TRAMWAYS,
1911

RAtalities s s cecasismimemmamsimsomse

Serious INJUTIES: s weswssowinssisss 107 132

ISTight TNJURIES: veviv . vio virvws i g om s s e 2520 2855
Motal ces wscmismsnsmesmsn:ninsss 2632 2993

As will be seen, the percentage of boarding and
alighting accidents to the total was 88.

There were 265 car collisions, resulting in injuries to
forty-three passengers. These figures are included in
the table printed above.

The number of vehicles struck by cars was 1973.

The length of line is 56.8 miles, not including several
horse lines.

The number of passengers carried was 209,000,000
and the car mileage was 23,500,000.

Some center-entrance motor cars have been run from
the beginning of the municipal operation and some of
a new type have recently been put in service, but
neither type is particularly popular with the Moscow
public.

M. SHEREMETEWSKY, Mechanical Engineer.

REPORT OF THE BOSTON JOINT COMMISSION

The report of the Massachusetts Public Service Com-
mission and the Boston Transit Commission, acting
jointly in its investigation of street railway service in
Boston, was made public this week. A summary of the
testimony at the hearings conducted during this inves-
tigation has been published in previous issues of this
paper. The conclusion reached is “That to some public
authority be committed a thorough and fundamental
consideration of the whole metropolitan transportation
problem, involving all street car systems which serve
the metropolitan district and such railroad systems, or
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such parts thereof, as may be properly included within
the same investigation, and involving not only a cou-
sideration of questions of fares and service, but also
questions of the charter rights and property rights of
the parties and the relations between the various com-
panies concerned as well as the relation of the trans-
portation system as a whole to the municipalties consti-
tuting the metropolitan district.”

In discussing the subject the report says that the
general cause of complaint has been the crowded condi-
tion of the cars and irregularity of service, especially
during rush hours. The hearings developed the fact
that the seats furnished by the Boston Elevated Rail-
way and the Bay State Street Railway Companies, the
two companies under investigation, equaled the number
of passengers carried but that the difficulty experienced
could not be met if additional cars were furnished be-
cause on many existing lines the facilities were being
utilized to their full capacity. The report also refers
to the rapid extension, especially during recent years,
of the ride possible for a single fare, and the require-
ments upon the Boston Elevated Railway to make still
further expenditures.

Referring particularly to this company the report
says that in 1888 the capital invested per $1 of gross
earnings on the Boston Elevated was $2.38. In 1913
it had risen to $6.22. Conversely the number of reve-
nue passengers carried for each $1 invested has shown
a great reduction. In 1888 for each dollar of invest-
ment 8.37 revenue passengers were carried, while in
1913 only 3.09 revenue passengers were carried. The
number of free transfer passengers had increased from
about 11,000,000 in 1893 to upward of 18,000,000 in
1913. These statistics show that the investment obli-
gations of the Boston Elevated Railway have been in-
creasing much faster than earnings, and the commit-
tee asks the question: “How far can the company profit-
ably carry passengers for a 5-cent fare?” Statistics
seem to warrant the inference that the limit of a profit-
able ride is 414 miles.

Continuing, the report says that the fundamental diffi-
culty in attempting to deal in any flexible manner with
inequalities and injustices in the present situation is
the rigid provision in the Boston Elevated charter
which guarantees the right to charge a fare of 5 cents
for any passage in one direction on its lines and im-
poses upon the company the obligation of carrying
passengers for a fare of not more than 5 cents. The
question before the commissions was also complicated
by the fact that lines which some complainants desired
the Boston Elevated to assume belong to another cor-
poration—the Bay State Street Railway. If it should
be found desirable that the Boston Elevated’s service
should be extended beyond present limits it might be
found that the only practicable method of providing
these facilities was through an amendment of the com-
pany’s charter which would relieve it from some of its
present obligations.

For this reason the joint commission recommends the
thorough consideration of the subject already men-
tioned, a consideration which might involve certain
changes in the charters of the companies concerned
and possibly their consolidation or combination.

The recently opened $6,000,000 power plant of the
United Electric Light & Power Company, of New
York City, has caused annoyance to neighbors by rea-
son of excessive noise. Professor Sabine, of Harvard
University, has worked out a plan on the principle of
the Maxim silencer for reducing the roar, the air be-
ing drawn through a well provided with deadening
partitions.



676

ELECTRIC RAILWAY JOURNAL

[VoL. XLIII, No. 12.

Equipment and Its Maintenance

Short Descriptions of Labor, Mechanical and Electrical Practices in Every Department of Electric Railroading

(Contributions from the Men in the Field Are Solicited and Will Be Paid for at Special Rates)

A SURVEYOR'S SHORT CUT

BY M. BERNARD, ASSISTANT ENGINEER IN WAY AND STRUC-
TURE DEPARTMENT, BROOKLYN RAPID TRANSIT SYSTEM

It often happens that it becomes necessary to know
both the radius and the A angle of a curve of which
only the tangent and exse-
cant are known. The sim-
ple method shown in the
accompanying drawing has
been devised by the writer.

In this figure let R equal
the unknown radius, A
equal the unknown cen-
tral angle, @ equal the
known exsecant and b
equal the known tan-
gent. Then (R-4a)*=
R* -+ b°. On solving this
equation, R = b——éai; sub-
stituting value of « and b gives R. With radius and tan-
gent known, the central angle can easily be found.

Finding Radius and

A Angle

DERAILMENTS AT FACING POINT SWITCHES
BY :CbNTémTTOR"

The maintenance of way department of the Connec-
ticut Company is investigating the cause of derailments
at facing point switches. From a track standpoint, it
finds that usually one of three different things occurs:

First—The movement of the switch tongue between

tongue, it is rarely caused by the looseness of the
tongue. The first fact considered when cars split
switches is that the wheels are riding on the tongue,
and the conclusion is that the real cause is inadequate
flange room in the mate. When a pair of wheels enter
into a switch riding on the tongue and attempt to pass.
the mate point the back of the flange rubs hard on the
mate point. Now, as soon as guard action begins, the
gage line of the wheel which stands away from the gage
line of the mate in some cases will ride up and over the
mate, thus derailing the car; or if the wheel keeps the
groove, the guard action in the mate pulls both wheels
sidewise and so pulls the tongue with them, thereby
opening the switch and allowing the second truck to-
take the other track. We are endeavoring to meet this
condition by designing new special work with wider
flange room in the mates, while our old mates are
ground out sufficiently to prevent this kind of trouble.

The cause for the mounting of wheels over the tongue
may be either that the tongue is too blunt so that steel
wheels more or less worn will ride over the point and
leave the rails, or insufficient flange room in the switch
piece. The latter trouble usually occurs in old special
work which was designed for smaller wheels than are-
being operated over it now. The trouble with blunt
tongues can easily be avoided by the use of a grinder.
Insufficient flange room in a switch piece is more seri-
ous and calls for replacement with a new piece.

The cause for the mounting of wheels over the mate:
point is faulty equipment, wide gage or insufficient
flange room in the mate. This occurs more often than
is generally believed. All switch pieces must be set to:
neat gage when installed. In fact, great care must be-

Left-hand view—The tongue is thrown half-way, allowing the second truck to take the other track. This is due to the fact that the-

guard action of the mate pulls the wheels sidewise when they ride on the tongue.

account of wear, the groove narrowing toward the heel of the mate.
mate points.
mate to give more flange room.

If this wheel passes the wheel tolerance template, it is clear that there is not enough flange room in the mate.

] .The opening at the mate point is usually wider on
Right-hand view—Note position of back of wheel relative t((}) ]:hg
Tin:

The Correction of Switch Troubles by the Connecticut Company

the trucks causes the rear truck to take the other track.
Second—Wheels mount over the tongue.
Third—Wheels mount over the mate point.
A close study of the cause of tongue movement be-
tween trucks shows some rather interesting results.
While this action is usually reported as a loose switch

exercised to see that this part of the special work is-
kept to good gage even though the rest of the layout
may be laid to the 14-in.-wide gage now used by some:
makers of special work.

From the car maintenance end, it is important to keep-
a standard distance back to back of the wheels.
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SAFETY INTER-CAR GATE AND STREET SEMAPHORE
AT PORTLAND, ORE,

BY B. F. BOYNTON, CLAIM AGENT PORTLAND RAILWAY,
LIGHT & POWER COMPANY

As shown in one of the accompanying illustrations,
the Portland Railway, Light & Power Company has
recently equipped all of its two-car trains with a col-
lapsible gate which avoids accidents where people at-

Safety Gates of Collapsible Type Between Vestibules of
Two-Car Train, Portland

tempt to board the front car and fall between the two
cars. As the train rounds a curve the gate closes up
on one side and opens out on the other side. We are
more than satisfied that this device will prevent many
serious accidents. The view of the train connection also
shows that we use a lamp over the exit step at the front
platform as an aid to alighting passengers.

The other view shows a new signal that we are in-
stalling at dangerous street crossings. We call this the
“wigwag” signal. It is painted red for easy observation
in the daytime, while a red disk light in the middle
makes it prominent at night. It is also fitted with a

“Wigwag” Signal to Give Visible and Audible Warnings at
Perilous Street Intersections

bell. When a car approaches a point within 1000 ft. of
a protected crossing, the signal, which is painted “Look
out! Stop!” begins to move backward and forward, the
light burns and the bell rings. We got the idea of this
signal from the Pacific Electric Railway, Los Angeles,
Cal,, and we think it is one of the best devices now
available for the satisfactory protection of dangerous
crossings.
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A CAR CLEANER FORMULA AND A HOME-MADE
VARNISH REMOVER

LY CHARLES A. INGLE, ASSISTANT PURCHASING AGENT
ROCKFORD & INTERURBAN RAILWAY

The following formula has been found a very efficient
and economical one for a car cleaner:

Dissolve 15 lb. of green-oil soap in 15 gal. of boiling
water, add 30 gal. of mineral lard oil and 15 gal. of
floated silica. Mix thoroughly. Always stir well before
using. Apply with sponge and where necessary with a
brush. Wipe perfectly dry with clean waste or cheese-
cloth.

This formula was adopted by one of the large steam
railroads after it had tried various cleaners on the mar-
ket. It can be made for about 40 cents a gallon and is
absolutely harmless to the finest varnish. In fact, it is
beneficial to the varnish because it prevents checking.
To obtain the best results the oil soap should be pur-
chased from the Monahan Antiseptic Company, Chicago,
and the lard oil from the Union Petroleum Company,
Philadelphia, Pa., as by test these proved to give the
best results.

Judging from our experience, the writer believes
that other electric railways which use much varnish
remover will find the application of the following for-
mula to prove exceptionally efficient and economical:
1 gal. acetone, 1 gal. benzol and 14 lb. paraffin. These
materials can be compounded at a cost of from 70 cents
to 75 cents per gallon, as against $1.50 to $2 for most
of the varnish removers on the market.

DERRICK LINE CAR WITH MOTORED TOWER, PUSH-
BUTTON SIGNALS AND BREAKER LIFT CUT-OUT

An unusually effective line car, embodying both a
derrick and a motor-operated tower, has been con-
structed by the Toledo (Ohio) Railways & Light Com-
pany after careful investigation of the good features
embodied in the types used on other electric railways.

The Toledo line construction car includes a wooden
underframe and floor, 30 ft. long x 8 ft. wide over all,
17 ft. of which is occupied by a cab and the remaining
13 ft. by a derrick and trolley wire reel jack. Doors at

STRUCTION ¢4
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Toledo Derrick Tower Car—View Showing Platform Raised
and Addition of Derrick

each end of this cab and on one side of the car floor per-
mit poles to be transported by leaving both doors open.
This allows poles longer than the car body to be han-
dled, and as many as seven have been carried at one
time.

As noted, the cab is 17 ft. long x 8 ft. wide, with an
over-all interior height of 7 ft. 7 in. One side of the
body is furnished with a telephone, a first-aid cabinet
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and a workbench equipped with a large vise and with
drawers for tools. The wall space on the opposite side
is occupied by large hooks on which the usual tackle
and chains of a line car equipment are hung. The
control equipment in the cab is arranged for double-
end operation, each end being fitted with a controller
and a motorman’s air-brake valve.

While the design of the tower proper is not unusual,
since it is of the ordinary Trenton type with a lifting
range of 5 ft. 7 in., it is motor-operated by means of a
worm gear and steel cables. One excellent feature is that
the tower-operating motor is under the control of the
motorman, who shifts its position as directed by a push
button and bell signal operated by the man on the
tower. Again, a good safety feature is that the lift of
the raising mechanism is limited by equipping the
mechanism with an automatic circuit-breaker which
trips when the tower reaches its upper or lower limit.
The tower platform is of the revolving type, rein-
forced by an over-truss rod. It is 14 ft. long x
8 ft. wide, thus permitting a lineman to work on the
trolley wire over a parallel track when it has been re-
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Toledo Derrick Tower Car—Interior View

volved so that its length is at right angles to the car.

This car body is mounted on Brill trucks equipped
with two GE-57 motors and air brakes. Heat is pro-
vided in the cab by four electric car heaters. The der-
rick, which is also an unusual feature in cars designed
for this purpose, is hand-operated by a two-handle
winch. It was designed to lift 3 tons. The winch
merely raises and lowers the boom, the load being
elevated by means of a differential chain hoist swung
from the outer end of the boom. The addition of the
derrick to this car has materially increased its utility.
Not only is it adaptable for loading poles and wire onto
the car floor, but in emergencies it can be used for al-
most any purpase for which its capacity is fitted.

In service this car has proved very satisfactory in
emergency repair and new construction work. It has
been found, however, that about 10 ft. additional length
in the car body would prove very advantageous, and
that it would be desirable to increase the carrying ca-
pacity by equipping the car with heavier trucks and
more powerful motors. These additional changes, it
is believed, would make the car more adaptable for all
conditions, although as it now stands it appears to
embody more good features than any hitherto built by
other electric railway companies. This car was de-
signed by J. W. Sharp, general line foreman of the
Toledo Railways & Light Company, assisted by L. L.
Smith, designer, and constructed by C. A. Brown, mas-
ter mechanic of the company.
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A 25-TON RAIL CAR

The mechanical department of the Brooklyn Rapid
Transit system has recently designed and built two
structural steel rail-carrying cars of the unique hour-
glass form shown in the accompanying drawings. The
former rail cars consisted of the usual chained double
truck, but this design has been superseded for the sake
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Plan and Elevation of Rail-Carrying Car, Showing Taper
Toward Center

of greater safety and efficiency. As shown on the gen-
eral plan, the trusses which constitute the framework
are greatly narrowed toward the center so that the car,
which is 53 ft. over all, will be able more readily to
clear any poles, special work, etc., when carrying rails
60 ft. long. In general, this truss performs the work
of a standard reach pole. The intermediate framing
simply ties the structure together, as the load is taken
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Detail of Rail-Carrying Car, Showing Circular Side Bearing

by the bolsters. Perhaps the most interesting feature
of the design is the use of a riveted circular side bear-
ing of 5-ft. diameter which enables the truck to swing
through an angle of 90. deg.

The car is built for trailer service. Its equipment
includes semi-automatic air brakes, Peacock geared
brakes and a safety chain in addition to the drawbar.
As the swing of the trucks does not permit the use of
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a center lever, side-hung brake rigging with radius-bar
operation is used. The car structure alone weighs
5000 1lb., and with trucks and equipment complete,
20,000 1b. The maximum load of rail is 25 tons. The
rails are carried on wooden platforms, provided with
stake pockets as indicated. Section GG of the de-
tail drawing shows the location of the shelf which has
been provided for getting a purchase under the loaded
rails with a crowbar to move them to the unloading
skid. The rails will be lowered to the ground by means
of structural skids, and the speed of lowering will be
controlled by block and tackle mechanism, including
hooks or other grappling devices for making connection
to the rails on the skid.

IMPROVED ANTI-STRADDLING TONGUE SWITCH

The constant tendency on almost every electric rail-
way to increase the size and weight of cars and the
amount of service over a given piece of track has led
the New York Switch & Crossing Company, Hoboken,
N. J., to improve still further its well-known anti-
straddling tongue switch. The anti-straddling device
was first brought out by this company in 1905, and it
has proved ever since to be one of the most meritorious
features of its special work. The design illustrated
embodies several important improvements to meet the
present heavy day service.

The switch bed is manganese steel for the entire
length of the tongue. The manganese tongue is heavily
reinforced with an enlarged circular heel. It is abso-
lutely pinless not only in name but in fact. There is no
bolt, lug or other projection at the heel, and the bearing
efficiency at this vital point is 100 per cent. The large
end of the tongue cannot be driven down, as it rests
on a perfectly level foundation of manganese steel. The
wear between the tongue and the bed is therefore mini-
mized. The spring mechanism in the switch box per-
forms three functions. It holds the tongue back at the
heel, down on its bed and locks it always in such a posi-
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REVERSE-POWER RELAY

In the accounts given in this and preceding issues of
the ELECTRIC RAILWAY JOURNAL of the progress in un-
derground power distribution for electric railways the
element most prominent has been the reverse-power
relay. The lack of such a device until quite recently
has made necessary the use of separate lines for indi-

Relay with Cover Removed

vidual rotary converters. Relays of this kind are de-
sirable also between transformers connected in parallel
in a bank. The Condit Electrical & Manufacturing
Company, Boston, Mass., has recently brought out a
relay for the latter purpose. The underlying principle
is this: Two solenoids act on plungers connected to
opposite ends of a lever which normally rests in one

below Tc
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Anti-Straddling Tongue Switch with Manganese Bed and Enlarged Circular Heel at the Tongue

tion that a car cannot straddle the switch. The idea of
locking the tongue in a practical way prevents strad-
dling and is an excellent example of the application of
the “safety first” idea to track work.

A recent report of the City Chamberlain of New York
has recommended to the New York street cleaning de-
partment the method of snow cleaning used in Ottawa.
He says that there an arrangement has been made with
the street railway company to clean not only its road-
way but the street surface for a distance of 14 ft. from
the tracks. The work is done by an electric snowplow.

position. The solenoids are excited from series trans-
formers, one connected on the low-tension and one on
the high-tension side of a transformer. The connec-
tions are such that, under normal conditions, the pull of
the two solenoids is balanced. If a short-circuit occurs
between either series transformer and the main trans-
former, or in the main transformer, power flows into
the short circuit from both sides and disturbs the bal-
ance in the relay. One solenoid overpowers the other
and closes a switch carried by the connecting lever and
operates the tripping coils on the circuit-breakers in the
transformer circuit.
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OPERATING EXPERIENCES WITH AND IMPROVEMENT
OF COASTING-TIME RECORDERS

The coasting-time recorder of the Railway Improve-
ment Company, New York, was first placed in service in
1908 on the lines of the Interborough Rapid Transit
Company. Since then its ability to cut down energy
consumption and brakeshoe wear, aside from incidental

Installation Under Car of Relay Used in Connection with
Coasting-Time Recorder

savings, has resulted in its adoption on a large num-
ber of other railways, both city and interurban.

Although the coasting-time recorder “made good”
from the start, its application to a wide variety of oper-
ating conditions showed that, like other human devices,
it was subject to improvements in the light of greater
experience. These improvements, as made, range from
an entirely different scheme of clock operation to such
minor matters as making the mechanism dustproof and
more accessible. The following record of these changes
shows how large a share the operator may have in help-
ing the manufacturer perfect his product.

The one serious drawback of the original recorder
was the possibility that a shrewd, unscrupulous motor-
man could make the machine record coasting time while
the car or train was at a standstill. The reason for this
lay in the fact that the circuits which controlled the
starting and stopping of the clock movement were so
interlocked with the master controller and air brakes
that the recorder would continue to operate on line cur-
rent as long as the brakes were not applied. Thus, by
refraining from applying the brakes, the motorman
could coast to a standstill at a station or in a blockade
and keep the clock running by permitting only enough
energy to pass through the controller for that purpose.
If he overran his stop, he could simply reverse his con-
troller to go back to it. In either case the coasting
record was falsified. A similar trick was discovered on
a surface line. On approaching the terminal, the motor-
man would permit his ¢ar to run to a friction stop, but
as he did not apply the brakes, the trolley current still
kept the recorder in operation.

The clock and its connections are now so arranged
that the current can reach the controlling magnet on
the clock movement only when the traction motors are
running as generators, and this generated voltage dur-
ing coasting furnishes energy for the clock magnet.
The electric relay is so arranged that when the con-
troller is “on” no current can possibly get through to
the clock magnet from the traction motors. When the
brakes are applied the clock circuit is opened. Conse-
quently, a motorman must have the car moving without
power or brakes on in order to get current into the
magnet that operates the clock. It is therefore impos-
sible for a motorman to coast to a standstill and obtain
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a fictitious record because the energy which operates
the clock magnet ceases just when the motor stops.

On a straight-air-brake car the relay is installed at
any convenient place, but where hand brakes are used
exclusively the relay is installed under the car. A
common method of installing the relay is shown below.

Another merit of the new scheme is that the clocks’
operation does not require any line current, which is an
economy of some impor-
tance on systems where
hundreds of clocks are
in use.
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tape record showed only
the motorman’s number
and his coasting time.
It was found that motor-
men would retain bad
Py records until they could
hand them in with the
excuse that the record
had been spoiled by some
blockade. The new form
of record shows not only
the motorman’s number
but also that of the car on which the record was made.
A motorman will not dare to hold this record back
because other men might turn in records with the
same car number at the same time. A most valuable
by-product of the car number record is that the coast-
ing efficiency of the cars themselves may now be com-
pared. In fact, several companies keep coasting records
on both the mechanical and human bases, so that they
can now detect inferior running equipment as well as
inferior men by the same means.

The tape on which the record is made was originally
of one shade, white, throughout. Now the last 20 ft.
are usually tinted pink so that when that shade appears

Recorder Reversed and Used as
Health Sign

Connection of Coasting-Time Recorder and Its Relay with
Motor Control and Air-Brake Equipment

the operating department can insert a new reel at once.
Under the old scheme it was necessary for a man to
inspect each recorder every day to care for replace-
ments.

On a large railway like that of the Third Avenue
Railway System, which operates several groups of lines
under various conditions, differently colored tapes are
used so that the record of lines in each group can be
recognized at once. Again, in a city where more than
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one railway system is operated with coasting recorders,
it is desirable to make the type used on the recording
tape in different styles to prevent the possible exchange
of records among the motormen of the different com-
panies.

Wooden cases were used in the first recorders, but at
the request of the Pennsylvania Railroad, which oper-
ates steel cars on its Long Island division, the recorders
were furnished with steel cases to match. The British
Columbia Electric Railway found, however, that these
steel cases were not entirely dustproof under its operat-
ing conditions. It therefore installed weather stripping
for the edgings and furnished the keyhole with a spring
shutter which blocks the hole when the key is with-
drawn.

The very latest improvement made in connection with
this recorder is one suggested by the Third Avenue
Railway. In the ordinary arrangement both the key-
hole and the paper outlet are at the top of the recorder
case. This location was rather inconvenient for most
motormen. Greater accessibility was secured by re-
versing a balance weight in the armature so that the
clock could be installed upside down. This brought the
keyhole 8 in. lower than before; furthermore, the paper
outlet was placed at the side instead of at the front of
the case. These changes left the upper part of the
clock free to be painted with a spitting sign by means
of the “decalcomanie” system of cold transfer paint-
ing which is similar in principle to the transfer picture
books so popular with children.

ELECTRIC TAIL LIGHT AND INDICATING TRAIN
SIGNALS
A simple system to enable the motorman of a follow-
ing car to distinguish the movements of the car ahead

is the electric tail light and indicating signal equip-
ment of the Nichols-Lintern Company, Cleveland, Ohio.
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Diagrams of Signal Wiring for Single-End Car and of Its
Relation to the Motor Circuit

The material consists of one or two lanterns, as the case
may be, with safety fuses, switch, resistance units
(lamps) and the necessary wire. Typical wiring plans
showing the relation of this equipment to the other
apparatus are presented in the accompanying cuts.
The Lintern signal is entirely automatic in operation.
Its cardinal principle is that the character of the signal
displayed depends upon the use of the different voltage
combinations available on a car. The tail lamps are
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used in this way as speed indicators by the display of
the red light alone at full voltage with the controller
“off,” of the red and green lights together at half volt-
age and of the green light alone at full speed with the
controller “on.”

The system, however, is not confined to the foregoing
operations. For instance, the “power-on’” signals can
be displayed on full voltage at all positions except “off.”
Some operators prefer this modification as one desirable
for lines with close headways. The ‘“power-on” signal
can also be operated in the daytime, and it is possible to
use the “power-on” signal and the indicating tail light
alone or together. As indicated in the diagrams some
of the resistance lamps which are used in series with
these signals may be used to serve other purposes, as for
step lighting. With tail-light signals like these the
motorman behind can follow the car ahead with in-
creased safety at the least expenditure in power, brak-
ing and personal tension.

FORM FOR CURVED FIELD COILS

The accompanying illustration shows a form for
winding the curved field coils of Westinghouse 38B, 49,
68 and similar motors as brought out lately by the
Comstock Manufacturing Company, Wilkes-Barre, Pa.
This form is exceptionally useful in that the coil is
wound and formed to proper shape at the same time,
so that no pressing is required. Ordinarily this type
of coil is wound on a straight or flat form, and after-
ward it is pressed in its proper shape. The latter oper-
ation may injure the insulation and otherwise damage
the coil. The Comstock form eliminates the danger of
injured insulation and thus avoids a large proportion of
short-circuits.

This form is made of bronze, with a parallel parting
in the center. It is provided with two backing-off
screws which permit the coil to be released after wind-
ing. To hold the wire in place while winding from the
convex to the concave side of the form, an adjustable
guide is provided on both ends. These guides are ad-
justed at each turn of the wire. Cam levers are used to
hold the guides secure at each adjustment. The outer

Form for Winding Curved Field Coils of Westinghouse 38B,
49, 68 and Similar Motors

faces of these guides are convex to conform to the
proper radius of the coil. Small flat springs are in-
stalled at each of the ccerners to hold the tape while it is
being woven into the field and to hold it together after
the coil is removed from the form. This manufacturer
also makes a complete line of armature and field coil
forms, including armature coil-pulling machines, strap
coil forms and winding machines for either light or
heavy work.
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BOND TESTERS WITH SAW-CONTACT BLADES

The Roller-Smith Company, New York, has improved
its bond-testing apparatus recently, as shown in the
accompanying views. The first illustration shows a sec-
tion of rail and the new saw-blade contact on the con-
tact bar. It can readily be seen that if the contact bar
is moved backward and forward exactly as a saw is

Saw Contact Blade Making a Test

used, the contacts will saw right into the rail so that
good contact is absolutely certain. Thus the saw blade
is a great improvement over the old style where the
contacts were dropped on the top of the rail and where
there was sometimes difficulty due to the failure to es-
tablish proper conductivity. The other illustration
shows the contact bar complete, together with the bond
tester and the method of using this equipment.

SELECTOR-TYPE DISCONNECTING SWITCHES

The selector type of disconnecting switch is a trans-
fer switch which does not require the circuit to be in-
terrupted while making a change. It can also be used
to connect two independent circuits in parallel. How-
ever, it is not designed for opening under load, and

Selector Disconnecting Switch, Open and Closed

therefore no attempt should be made to open it with
current on the line. These switches are in effect two
single-throw, single-pole disconnecting switches with
the hinge jaws connected together and mounted on
the same insulator. The hinge jaw is also provided
with dummy jaws to hold either blade of the switch in
the open position.

Two types of these switches are made by the West-
inghouse Electric & Manufacturing Company. Type
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M is intended for wall mounting, the live parts being
mounted on porcelain insulators carried on a cast-iron
yvoke or base. This forms a simple but substantial con-
struction that is neat in appearance and moderate in
price. All parts of this switch except the porcelain in-
sulators are finished in black marine. Type D is de-
signed for indoor mounting on marble bases or switch-
board panels. It is made for either front or rear con-
nection or for any combination of front and rear connec-
tion desired. The copper parts are dipped and lacquered.

SHAFT STRAIGHTENING WITH A 325-TON
HYDRAULIC PRESS

The Watson-Stillman Company, New York, recently
produced a hydraulic press that has a capacity of 325
tons. This capacity is sufficient to take the bends out
of any steel shaft up to 10 in. diameter, the length
Leing limited only by the extent of the foundation pro-
vided. The new tool, as shown, is a motor-driven self-
contained unit, requiring no outside air or hydraulic
system. It has three independent parts, namely, the
headstock, which is stationary, and the press and tail-
stock, which are on rollers to permit their adjustment.
to varying lengths of shafts. ’

The bed rails are flush with the floor so that when
not in use the movable parts can be rolled to one side,
leaving the floor clear of obstructions. The headstock
and tailstock are similar to those of a lathe, except that
the centers are hinged to follow the movement of the
shaft ends when the bend is made.

The shaft is revolved from the headstock and the
“high point” marked. The press is then moved to that
point and the bending blocks are adjusted.

The ram has a maximum movement of 2 in., and
screwed concentrically into it is a square-threaded ad-~

Hydraulic Type Axle Straightener

justment screw which compensates for the different
diameters of the shafts and also enables the operator:
to predetermine the flexure desired. This adjustment
eliminates all danger of overbending.

The entire hydraulic power plant, including a 5-hp:
motor, pump, reservoir, etc., is mounted on the top
platen of the press. The floor space required is 3 ft.
¢ in. wide by the length of the shaft plus 6 ft. The:
total net weight of the press is 19,300 1b.



MARCH 21, 1914.]

ELECTRIC RAILWAY

JOURNAL 683

News of Electric Railways

The Detroit Valuation Report

The principal items in the report fixing the reproduction
value of the physical property of the Detroit (Mich.) United
Railway in the one-fare zone at $31,028,982, which was
submitted to the Municipal Street Railway Commission
on March 11, are as follows: straight track construction,
$9,668,966; special track work, curves, ctc., $1,785,220;
cars, $7,736,345; land, $2,989,318; paving, $1,154,720; build-
ings other than power, $1,943,033; overhead feeder lines,
$1,034,838; power stations A and B and power department
buildings, $2,583,818.

The appraisal does not include franchise values, material
on hand or a number of construction works under way. As
noted in the ELECTRIC RAILWAY JOURNAL of March 14, 1914,
the company estimates that the reproduction value will
be between $36,000,000 and $37,000,000, franchises included,
when final. No attempt was made by the company to de-
termine the amount of depreciation from the figures sub-
mitted, it being assumed by the company that that work
can be best undertaken in connection with the investigation
of the engineers to be appointed to represent the city.

The present appraisal is practically $5,000,000 greater
than the appraisal submitted to the committee of fifty in
1909. The company explains, in Electric Railwoy Service,
its weekly publication, that the increase is due te the con-
struction of several miles of new track, the replacement
of many miles of track with new rails and foundation, the
purchase of much additional real estate, the erection of
new shops and the purchase of several hundred new cars
including all the pay-enter cars now in use.

The company has been asked to indicate formally to the
Street Railway Commission the selling price of the prop-
erty. What this price will be when depreciation is allowed
is a matter of conjecture at this time. It is not expected
that any important action in connection with the appraisal
will be taken until such time as the commission appoints
its engineers to make an appraisal for the city.

Conferences are being held between the members of the
Municipal Railway Commission and F. W. Brooks, general
manager of the Detroit United Railway, in regard to the
construction of a new cross-town line over a route the
details of which have yet to be determined. The line will
be practically 2 miles north of the existing east and west
cross-town lines and will connect with the proposed Junc-
tion line on the east and the Harper line on the west, mak-
ing an outer belt which would be of great assistance in
relieving downtown congestion. Under the low-fare agree-
ment of Aug. 7 the company is supposed to extend the
Kercheval line and effect a connection between the Mack
and Myrtle lines, but the cross-town line is suggested as an
alternative for the extension named in the agreement.

Increase in Stock of Cleveland Company Authorized

The Public Utilities Commission of Ohio has granted
permission to the Cleveland (Ohio) Railway to issue $2,-
141,100 of stock to be sold at not less than par to provide
funds to build extensions and make other improvements
which have already been noted in the ELECTRIC RAlLWAY
JOURNALL. :

W. R. Hopkins of the Cleveland Underground Rapid
Transit Company promises that work on the proposed under-
ground railway will be begun by Jan. 1, 1915. Councilman
Stolte had prepared an ordinance for submission to Council,
repealing the grants to the company, and he, in company
with Assistant City Solicitor Joseph Hostetler, called upon
Mr. Hopkins in connection with the matter. Mr. Hopkins
told the city officials that $100,000 had been spent upon the
plans and investigations. Peter Witt, street railway com-
missioner, is opposed to the repeal of the grant. He says
that underground tracks would relieve the surface lines of
much of their long haul and reduce the company’s expense.
It is probable that the proposed ordinance will be held up
until the first of the year in order to give the company an
opportunity to carry out the promise made by Mr. Hopkins.

An employee of the Cleveland Railway was arrested on
March 12 on the charge of robbing fare boxes. He had been
under suspicion for some time and at last was found selling
tickets at Superior Avenue and East Fifty-fifth Street. This
man had access to the room in which the magazines are
kept after being taken from the fare boxes at night.

J. J. Stanley, president of the Cleveland Railway, and
Peter Witt have inspected the new double-deck car which is
being operated in Columbus. This car was described and
illustrated in the ELECTRIC RAILWAY JOURNAL of March 14,
1914.

Strike on Local Terre Haute Lines

The Amalgamated Association called a strike of the city
car service men in Terre Ifaute, Ind., on Saturday night,
March 14. Only three men left their cars, but riotous mobs
dragged crews from the cars and broke windows. Cars were
operated under police protection in the city, but the police
would not permit passengers to ride and even compelled
passengers on the interurban cars to alight at the city
limits. The company operated its cars all day Sunday, with
the regular crews, but the authorities still refused to allow
the company to carry passengers.

Judge Baker of the Federal Circuit Court sent deputy
United States marshals to Terre Haute to serve summonses
on the various labor leaders to appear before the Federal
Court at Indianapolis on March 16 to show cause why they
should not be held in contempt of court. The complaint
shows that the strike is in violation of the agreement of
Jan. 3, on the hearing in the Federal Court at Indianapolis
of the petition of the Fidelity Trust Company for an injunc-
tion against certain labor leaders and officials of the Amal-
gamated Association, who it was charged were attempting,
in violation of the company’s agreement with its employees,
to cause a strike which would imperil the property of the
company in Terre Haute. The labor leaders declared they
were not responsible for the strike and that it had no of-
ficial sanction.

On Monday, after the hearing in the Federal Court at In-
dianapolis, Judge Baker issued an injunction forbidding the
employees of the Terre Haute, Indianapolis & Eastern Trac-.
tion Company who have entered into an agreement for the
arbitration of differences from going on strike or quitting-
work in a body. It also enjoins all the labor leaders men-
tioned in the complaint, and a number of union employees,.
from in any way coercing or attempting to induce the em-
ployees of the company to strike or quit work. It further-
enjoins any and all persons from gathering in the streets
for the purpose of interfering with the operation of cars.

M. L. Clawson, the labor attorney, stated in defense of
the labor men that the signature of the employees to the
contract made with the Governor which stipulated that no
strikes were to be called had been obtained under duress,
and that the company had broken the contract by discharg-
ing men because they had joined the union. Judge Baker
offered to go to Terre Haute and investigate the matter.
He said, however, that even admitting Mr. Clawson’s state-
ment that some men were discharged, the contract between
the company and the men was broken only in regard to
these one or two men, and that it was still in full force
and binding on the majority of the employees. Judge Baker
contended that a contract such as that made between the
company, the employees and Governor Ralston has full
force in the eyes of the law and that the labor men are
compelled to respect it. On the question of responsibility
for violence, Judge Baker said that the labor leaders could
be held for the acts of rowdyism of crowds on the streets
unless they to