Electric Railway Journal

A CONSOLIDATION OF
Street Railway Joumal and Electric Railway Review

Vor. XXXV.

NEW YORK SATURDAY APRIL 2, 1910

No. 14

PUBLISHED WEEKLY BY THE

McGraw Publishing Company
239 WEsT THIRTY-NINTH STREET, NEW YORK

James H. McGraw, President.
Huca M. WiLson, 1st Vice-President. A. E., CLirrorp, 2d Vice-President.
Curtis E. WHITTLESEY, Secretary and Treasurer.
TeLePHONE CALL: 4700 BRYANT. CABLE ADDRESS: STRYJOURN, NEw YORK.

Henry W, Brake, Editor.
L. E. Gourp, Western Editor. RooNey Hitr, Associate Editor.
Freberic NicHoLAS, Associate Editor.

CH1CAGO OFFICE........ 20000005000 00000300600 590 Old Colony Building
CLEVELAND OFFICE. .00t oenrnnnnasns weeevsses.1015 Schofield Building
PHILADELPHIA OFFICE.. . .uoivrvnsrnneenns ..Real Estate Trust Building

EuroPEAN OFFICE. ...Hastings House, Norfolk St., Strand, London, Eng.

TERMS OF SUBSCRIPTION:

For 52 weekly issues, and daily convention issues published from time
to time in New York City or elsewhere: United States, Cuba and Mexico,
$3.00 per year; Canada, $4.50 per year; all other countries, $6.00 per
year. Foreign subscriptions may be sent to our European office.

Requests for changes of address should be made one week in advance,
giving old as well as new address. Date on wrapper indicates the month
at the end of which subscription expires.

NOTICE TO ADVERTISERS.

Changes of advertising copy should reach this office ten days in advance
of date of issue. New advertisements will be accepted up to Tuesday
noon of the week of issue,

Copyright, 1910, by McGrRaAw PuUBLISHING COMPANY.
Entered as second-class matter at the post office at New York, N. Y.

Of this issue of the ELECTRIC RAILWAY JOURNAL 11,000 copies
are printed.

NEW YORK, SATURDAY, APRIL 2, 1910.
CONTENTS

HeWAnnual Maintenance TSSUE. s« euimie s wiome o0 s siers o 5 siniel oo o w5 » o 557
ailway Motor Maintenance a Pcrpetual Problem .................. 557
ome Repairing by the Small Company........ SR B § AL 3 N 558
[Emium and Piece Work Systemsi’, oo smis s wui s e s 5 s 5 o emwisin o  soove 558
‘eservation Of THeS.......vviiieernenecnennneneececoaanonencenns 559
Bintenance ReCOTAS: ;s e s s oem o 5w aa s by s s e s & 8 bred 8§ oma a4 3 Ba% 559
YN CATS D spuviar .00 v 6 6 evin 5 4 mis 8 e S § A AT A SN L A vig s . 560
Sane Public Utlllty Law. oy 561
epartment of Rolling Stock and Shops of the Metropohtan Street

IRailwayy INew YOTKeio .. savee s ucmess s smne s § 8 55 £ 88 8 510 0 5 8 6405 § 3 4058 562

educed Weight Semi-Convertible Care e, o[ohepegethiG iz
1spection and Repair of Electrical Eqmpment ........ Gl R B - B B R . 577
hops of the Cincinnati Traction Company.....eccveeeeceeeenn
nteresting Shop Practices at Indianapolis.......coviveereuviniunnns
Vaintenance and Operating Features of the Electrified St.

PDUITITIE] (oo, o s o & v somsss 1 5 5 008 B 4 5 S8 & o % HAREH B &6 SRt & % B W36 4 5 WIS B 8 NG 8
Bireproof Car Structures for Richmond, Va...:cccrionesismevussvns
Cost of Converting and Standardizing thcago Railways Cars........
Pole and Tie Preservation in the South.........ccoivviouennnennn.
New Paint Shop of the Indianapolis Traction & Terminal Company.. 6oy
Some Thoughts on Track Maintenance and Cost Data.......ooou... 612

Maintenance Provisions of Cleveland Ordinance.

IEEevention of AccidCntSice s s ss sioes s xoss a5 oivesss
March Mecting of the Central Eleetric R;nlway Association.
Tabulatmg Car Equipment Progress on Massachusetts Electric Com-

DANICE! STV ¢ 5 55 v # 6 1 Sreis & ¢ 5 siat & s 4 6k 515 & SUisl & § 5 ol § § 2piers 3 5 ek 22
Annual Mecting of the New Tnplan(l Strect Railway Clubi. covs oo 624
New Jerscy Public Utility Commission Law...ieeveresrosrsneinns s 026
Lathe Attachment for Boring and l'dung Armaturc Bcarmgs ........ 629
Turn-Out Sclector Mcchanism for Elcetric Railway Dispatching...... 631
Automatic Time Punch for Transfers....eeeivieieeisrnerrnierenss 632
Snlimproved livolley Wheel and Hatp: « s ;s sceie d s 8 siain 5 & adisais s § e 633
BaRh Oinerating [DeVICo: vy s mmwas s wein s 5 s e ¥ 1 5 wis 6 3 0 i « § oipeis § 3 Wi 634
A Pncumatic Trolley Retriever. . ..oveiinerieenieetncerennrnneranans 635
@onriizaiad Tron CUlvert [EIDGae o s s oo s e s o s e § 5 8500 5 & iad s 3 6 636
T L U 071 637
News of Elcctric Rauilways. .. oeeueeereeneenenerneroreneeeaenaennns 638
Financial and Corporate.....eeeeseeisssroesssis O O i 640
PERIHC andR AN SPOTALION « 5 5 <ieio s s s e s 5 5 55 6 o 55 §1618 &  wibis: § 3 SEeovis § 6 530 641
Personal Menlion. oo e oeeune e een oo cioetnneeneeeenananens 643
EROTIBETIICETON NS . o e 5 ooosl 148 5500 o &+ 5 oms o &5 85600, £ 454 5341606 8 07478 8 $lms w @ ayace 644
E nifactures and BupplicBe s« v s sm cssmmen s w6y ssin e s 6 e v i s 646
Bl D le o i Monthly FCTrnings. o v vvec o o oiomin o o sioce oo o nions s n s srets s s wiose s « s 648

The Annual Maintenance Issue

‘Every department of an electric railway company is inti-
mately concerned with the way in which the maintenance work
is* conducted. Upon the engineering department devolves its
direction and execution. The accounting department is anxious
to obtain a proper distribution of the expenses; the claim agent
is interested because of the close relation which exists between
the care of the work performed in shops and the reliability of
the equipment in service; finally the general manager considers
the subject from all of these aspects as well as from that of
their co-ordination in the operation of the road as a whole.
Over the original design of its equipment the average electric
railway has comparatively little control after the general type
of its cars, motors, overhead equipment and power station ap-
paratus has been selected, but the details of the maintenance
work devolve practically in their entirety on the railway engi-
neer. While he usually is not able to modify radically the
original design of the apparatus he can often greatly im-
prove and strengthen it as it passes through the repair shops.
The result is that many of the important advances made in
electric railway equipment have had their origin in the mainte-
nance department.

The present issue is the third annual maintenance number of
this paper. Each of these issues has been published during the
first week in April, because the work of preparing for next win-
Outside
maintenance must be carried on, the closed cars must be put

ter must be done during the coming summer months.

into condition and plans must be completed for the new equip-
ment required. To some companies it may seem premature
to order now cars and other equipment which will not be used
There is
no economy in waiting until a short time before apparatus

until next autumn but it is by no means too early.
is actually needed and then placing a rush order. Such a plan,
of necessi\ty, must mean less satisfactory work and prices and
probably less satisfactory deliveries.

Railway Motor Maintenance a Perpetual Problem
Observation of the causes of car equipment breakdowns in
service emphasizes the fact that no matter how far designers
of railway motors may travel in the search for reliability, con-
stant vigilance on the part of opcrating companies will ever be
necessary to obtain the best results in car milcage per failure.
The secret of success, of course, is to determine the cause of the
but for each

trouble, fault there is usually a large number of

possible causes, occurring over a wide arca and at irregular

periods. To assist in the diagnosis, it is intercsting to find that
most companics now expect the car crew, or the motorman, to
report motor troubles with considerable thoroughness and to
indicate, if possible, the cause. As the motorman is the only
source of primary information regarding scrvice troubles in

the ecquipment, it will be wise to encourage him to give as
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full a report as possible rather than simply a fragmentary

statement upon his return to the car house. Allowing
for differences between men, there is opportunity in many in-
stances for giving more facts than usually appear on reports of
failures. If the trainmen are given to understand that all that
the company desires is to learn the utmost about each failure
with the object of preventing similar occurrences in the future,
and if the car house supervisor or starter, or even the car house
repair foreman, is authorized to ask questions in some detail as
to the performance of the equipment when the motorman comes
in there is no doubt that light would be shed upon many defects.
Under the ordinary system of requiring the motorman to
make a report of only a line or two when an equipment failure
occurs, the company may lose valuable information. The
preparation of certain stereotyped questions for use at car
houses in the discretion of the foreman or starter might help,
and while such lists of questions would lack flexibility, they
could be used effectively to stimulate the memories of the men.
Thus, if an armature flashes over, it is desirable to know if pos-
sible what was the position of the controller handle at the time,
where the car was running and about the speed, whether the
main fuse blew, what was the immediate appearance of the
commutator and brushes if examined, and other like points
which a car house examination cannot disclose, but which bear
directly upon the difficulty. Continued reports of flashing on a
certain line might show, for example, that the trouble occurred
whenever the car passed from one feeder section into another,
and the trouble, if traced, might be charged to too high voltage
on crossing the gap. The nearer the mechanical department
can come to surveying the whole field of motor performance,
the more certain will be the reduction of failures, with their
indirect cost in traffic delays and their direct charge upon

revenue.

Home Repairing by the Small Company

One of the hardest problems before the manager of the small
railway property is to convince his board of directors that a
well-equipped shop is a necessity and not a luxury. The aver-
age director will admit without question the desirability of a
few of the most commonly used machine tools, but when the
subject of special tools comes up- he is apt to take the narrow
view that it does not pay to have devices which are required
only occasionally. This idea is undoubtedly correct when applied
to manufacturing. There it is often more economical to send
out a greater part of the work. But a different rule must be
followed in electric railway maintenance because so much re-
pairing is of an emergency character in which the time element
is most important. An inadequate shop outfit places the com-
pany at the mercy of the local carpenter and machine or black-
smith shops which are rarely equipped with tools exactly suit-
able for electric railway work and as many of the jobs turned
over to them are wanted in a hurry, they feel more than justi-
fled in exacting exorbitant prices. In cases of this kind, the
extra cost and loss of revenue through delays incident to outside
repair work usually far exceed the fixed and running charges
on a modest shop outfit. Even a Io-car system can afford to
have such tools as a lathe, boring mill, wheel press and
grinder, together with a smithy. /n equipment of this character
may be adapted readily for other purposes by the use of in-
expensive attachments. Thus the lathe may be employed for

commutator slotting, the boring rill for drilling and the wheel
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press for straightening axles and shafts. In recent years, also,
a number of combination tools have been placed on the market
expecially suitable for the road too small to use individual
machines for any considerable part of the day. Some car-house
space usually can be spared for placing the machines, while con-
veniences like an overhead runway for armatures, motor cases
and other heavy parts can be built up from worn-out
rails, obsolete railway motors and other old material which had
An ade-

quate shop equipment for the track, line and power departments

been waiting for a good bargain with the junk man.
is just as useful as in the maintenance of the rolling stock.

Premium and Piece-work Systems

No discussion on maintenance would be complete if it did
not take into account the influence of labor charges on the
total The problem of getting the most
labor for the minimum total outlay is always difficult because

expenditures.

it involves a psychological factor, namely, the attitude of the
workmen toward any scheme which seems to threaten the
amount contained in their pay envelopes. In view of this fact,
it may be of interest to point out that the large electric railway
New labor accelerating

methods, which have proved successful from the standpoint of

systems in York have developed

both the employer and employee. Thus, in the case of the
Metropolitan Street Railway Company, whose shop practices
are described in this number, the premium system was applied
Instead
of employing straight piece-work rates, the shop superintendent,

while converting 250 cars to the prepayment type.

assisted by the foreman of each department, fixed a minimum
period in which a given job could be done by a good man under
the old conditions, and then provided that the workman should
share equally with the company the profit accruing from any
saving in time. Thus, it was made clear to the men at the
outset that they would not earn less but that they could earn
more. The result was that, instead of spending $23,035.75 as
estimated on the day-rate basis for the job under consideration,
the cost on the premium basis was but $18,401.24. The saving
to the company on this contract considered by itself was 20 per
cent, but the actual gain was greater, because through a saving
in time of 42 per cent, a large number of cars was available
As the

men were working practically on their own time, it was

for the transportation service earlier than otherwise.

necessary to examine only the quality of the finished job and
not to keep watch over them continuously.

The method adopted last year by the Third Avenue Railroad
Company for doing similar work was somewhat different but
equally successful. Detailed piece-work prices were fixed on
the assumption that the men would do from 25 per cent to 30
per cent more work on the new basis. A bonus was given
for carrying out a series of operations, like the complete power
wiring of a car in less than the usual period. The company
found that the average increase in daily earnings per man
under these conditions ranged from 25 cents to 50 cents. Both
the Third Avenue Railroad Company and the Interborough
Rapid Transit Company have gone into piece-work paint-
ing also. The latter company found that the adoption of this
practice saved 25 per cent in labor cost, while it increased the
earnings of the men some 20 per cent.

Of course, the full benefits of piece-work can only be ob-
tained through the co-operation of the working force. It is

not proper to assume that the mere existence of piece-work
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in place of a former hourly-payment scheme will bring in the
millenium of maximum output and maximum daily wages, while
The shop

foreman who takes up piece-work must ordinarily do consider-

maintaining the highest quality of workmanship.

able missionary work before his department gets into line for
The individual work-

man must be shown how to make the most of his time, and

efficient service under the new régime.

such matters as the location of tools within constant reach,
plans for the machining of a second piece as soon as the
first is out of the tool, reduction to the minimum of the num-
ber of hammer strokes in every similar operation, proper
position for quickest adjustment of material, and anticipation
of supplies needed for a given number of consecutive jobs,
are all worth the personal attention of the head of the depart-
ment. When a good man goes to the foreman and complains
that he cannot earn as much under the piccc-work plan as
before, it will pay to spend a couple of hours with him if
necessary in determining the cause. If others do not have that
difficulty, it may be simply a little lost motion or the personal
inefficiency of the man which interferes with his success. If
the workman cannot rise to the situation after these points
are brought to his attention, he must inevitably be superseded,
since a fair piece-work scheme is based upon reasonable
average times of performing given tasks instead of records in
production. In the paint and motor repair shops enough
operations are specialized duplications to make piece-work

very attractive when carefully planned and administered.

Preservation of Ties

The steam and electric railways of the United States sper
more than $60,000,000 for cross-ties in 1908, which was a year
of strict economy in expenditures for maintenance and new
construction. The normal demand each year for renewals
alone is close to 120,000,000 ties, and the construction of new
lines is constantly adding to the yearly consumption for re-
newals. Where is the future supply of cross-ties coming from
and what will be their cost?

local supply has long since been exhausted and the user of ties

In many parts of the country, the

there has to add to the purchase price of the tie at the place of
Timber

producers, guided by the advice of forestry experts, have made

cutting the cost of a long haul by land or water.

a start on the conservation of the remaining forests and the
cultivation of timber on a large scale. In time, these steps
may restore a closer balance between production and consump-
tion, but it is equally important that every effort should be
made to rcduce the consumption of timber, especially such as
results from decay or exposure, by the general use of preserva-
tive treatments. Electric railways which are to-day buying and
installing untreated ties and poles will discover within a few
years, when they have to make renewals, that the present-day
prices of timber no longer prevail.

There can be no greater fallacy than that preservative treat-
ment does not pay at the present priccs of timber, and it is
a significant fact that the usc of treated timber is more gen-
eral in the Southern States, wlhere the supply is still compara-
tively plentiful and prices are low, than in the Northern States
where most of the supply has been exhansted. One reason for
this is, no doubt, that the atmospheric and soil conditions in
the South are more conducive to rapid decay than in the
North. + On the other hand, the cost of tiniber is almost half.
Preservative treatment is an investment whose profit is as

capable of almost as exact a calculation as that of a bond.
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A misconception exists in many quarters of the cost of
applying preservative treatment. It may be done for as low
as 10 cents per tie or as much as 4o cents per tie, depending
on the quantity of the preservative used and the method of
applying it. For street railway work, the less expensive meth-
ods usually are quite as efficient as the more costly. The dif-
ference in expense is largely dependent on the depth of pene-
tration and the character of the preservative used. When a
large part of the tie surface is exposed to rain and sun and the
ties rest on a soil which holds the moisture, larger quantities
of preservative and deeper penetration are required than when
the ties are imbedded in concrete. The opinion is held among
many engineers that a tie into which has been injected a
moderate quantity of creosote or other antiseptic oil will last

indefinitely, if completely imbedded in concrete.

Maintenance Records
It is very common and absolutely correct to speak of electric
The fixed rates

of fare charged and the increasing costs of the labor and mate-

railroading at the present time as a science.

rial required for operation bave greatly raduced the margin of
profit for most electric railway companies during the past few
years, and, except in the case of a few favorcd propcrties,
guess-work methods of operation can mean nothing now but
bankruptcy. Every avenue by which the income of a property
can be increased and by which its expenses can be decreased
must be scientifically studied by the manager of to-day. But the
etymological meaning of the word science is knowledgc and a
scientific study of electric railway operation presupposes pos-

sion of significant facts relating to operation, an analysis

these facts and an ability through this analysis to reach
1.. t conclusions. The fundamental basis of scientific opera-
tion, therefore, is the records of results produced by differ-
ent typcs of equipment and by various methods under given
conditions. To provide a basis by which these results can be in-
telligently compared is the aim of the joint committee of the
Accountants’ and Engineering associations on shop accounts, an
object, in our opinion, commensurate in importance with those
of the other committees on standards of these two associations.

If maintenance records are carefully kept they have a cumu-
lative value, but if carelessly compiled they are worse than use-
less because they are misleading either by reason of incomplete-
ness or of actual clerical errors. Conclusions based upon any
set of maintenance rccords should therefore include a knowl-
edge of the manner in which these records were compiled. In
many cases it would undoubtedly be the part of wisdom to have
these detailed shop and maintenance records in charge of a
On a

sized road his time would be [ully occupied, and on a smaller

clerk employed cspecially for that purpose. medium-
road other work could be found for him to do il he had the
spare time. The expenditure for such clerical help sin classify-
ing and systemizing these records would usnally not only more
than counterbalance the cost, but would often be the means of
preventing wasteful or inefficient practices. O course, it is
possible to introduce too much system in work of this kind,

A few
carcfully preparcd forms, cither on cards or in bound books,

but there is greater danger on the side of inaccuracy.

whichever may be preferred, witli the records kept constantly
up to date, with appropriate sumumaries daily or for a not
longer period than weekly, and with coniparisons of payrolls,
as well as the cost of materials, are usually all that are re-

quired.
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The value of accurate and concise maintenance records in
economical operation has been proved so often that no argu-
ment is needed in their favor. They have many times elimin-
ated the use of expensive materials and have helped the move-
If a

company is testing different makes of apparatus, the results

ment toward standard apparatus and standard practice.

should include the records of each so that the most efficient may
be adopted. Railway supply houses welcome the establishment
of competitive trials of this kind as they assist the manufac-
turer in overcoming prejudices which sometimes exist in the
minds of even the most progressive managers.

Another and most important use of maintenance records is
that of perpetuating the experience of a company through sev-
eral administrations. The successor of a master mechanic,
power station or track engineer, or the head of any other de-
partment, is placed in immediate touch with the practice which
preceded him if records of this kind have been maintained
Whatever the reason which actuates a company to establish
maintenance records, the results will nearly always be found to
be the greatest help in reducing operating expenses.

Light Cars

Perhaps in no department of railway work has there been
such a radical change in opinion during the past two or three
years as in the question of car weights. A few years ago the
only popular conception of a light car was a single truck car.
Now, engineers all over the country are endeavoring to see in
what directions the weights of cars, particularly for city serv-
ice, can be reduced. The subject has a very broad application
because a reduction in the weight of cars is reflected in the
cost of track maintenance and of power station operation, as
well as in car maintenance itself.

The ideal car should be of the lightest weight consistent with
sufficient strength and rigidity of all parts to withstand the
stresses of operation without undue depreciation. It is appar-
ent that a reduction of the weight of one part will reduce by
Thus a lighter
roof will permit the use of lighter side framing which, in turn,
The body with its
weight thus reduced can be mounted safely on lighter trucks

so much the stresses on its co-related parts.
may be carried by a lighter underframe.

and, last but by no means least in importance, car moters of
less capacity and weight will be required to propel the car at
the same speed.

Any comparison of car weights must take into account local
conditions. If one road has steep grades, frequent sharp curves
and rough track and another road is favored with smooth,
level tracks, manifestly then the same type and weight of cars
will not be the best for both services, even though the same
traffic is handled. Other things being equal, the road with the
best track can operate the lightest cars. There has been a
marked improvement in the general condition of electric rail-
way tracks during the past few years but this improvement
has not been accompanied, until very recently, by any material
reduction in car weights which better track would warrant. On
the contrary, the tendency in the past with most roads has
been continuously to increase the weights of cars ordered. This
condition has been due in many instances to the purchaser’s de-
sire to develop a type of equipment that would require less
maintenance than the cars previously operated. As each lot of
new cars has been bought the purchaser has arbitrarily in-
creased the sizes of certain parts with an economical end in
view but often without regard for the effect on the other com-
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ponent members of the car structure. In designing a car of
minimum weight, each member must be proportioned to carry
a definite load with an ample factor of safety but without the
addition of any ineffective material, whose weight would un-
This analytical method of

design requires a clear understanding of the principles of struc-

necessarily stress other members.

tural mechanics, but the results in the way of reducing oper-
ating expenses warrant a study of these principles by all pro-
gressive engineers who may be planning new cars.

Although the movement for lighter cars began to gain impe-
tus long before last fall it was undoubtedly accelerated by the
Denver convention where an excellent opportunity was afforded
visiting railway officers to observe the service given with light
cars by the Denver City Tramway Company. Car builders will
testify that since the Denver convention many purchasers of
cars have shown a keen desire to reduce the weight of new
rolling stock and designers have attacked the problem with re-
newed vigor. R

The new semi-convertible cars of the Boston & Northern
and Old Colony Street Railway which are described elsewhere
in this issue are typical examples of cars reduced in weight by
While retain-
ing the same seating capacity and approximately the same gen-

eliminating every ounce of superfluous material.

eral dimensions as in a previous standard design of car the to-
tal weight has been lowered from 48,700 1b. to 42,090 1b. or 165
Ib. per seat. The data on weights of parts which are included
in the description form a tabulation as unique as it is valu-
able.

savings, if any, can be made in building future cars.

A study of these detail weights will show where further
That
the effort spent in designing these light weight cars was not
wasted is evident from the results of the power consumption
tests made before the new cars were placed in service. A
saving in power alone of 73 cents per car per day is well worth
while when it can be made, as in this case, with no additional
initial investment.

A good example of a road which has been operating light
cars for some years is the inter-city system of the Cincinnati,
Newport & Covington Light & Traction Company. The cost
for maintenance and the average power demand under the op-
erating conditions existing on this property both reflect u!
value of light equipments. The schedules require about 100
cars, each of which seats 32 passengers and weighs not more
than 13 tons. Small cars with center aisles and cross seats are
well suited for the short-haul traffic which is handled. Al-
though the company has a trackage of 61 miles and loops
many of its cars across the Ohio River and through the busi-
ness district of Cincinnati, the average length of ride is short.
Space within the car bodies is utilized fully with seats and not
quite so much space per seat is provided as would be necessary
if the length of the ride were longer.

The Covington cars weigh approximately 810 1b. per pas-
senger seat. They operate over steep grades; on some lines
the rise is fully 350 ft. During 1909 the cars on this road
made a total of 4,100,000 miles and the cost for car mainte-
nance was only about 2 miles per car-mile. An important feature
in the economy of operation of the Covington system, due
largely to the operation of light cars, is the low power demand.
The total actual power delivered in 1909 to the railway feeders,
which, of course, includes all tracks and 1 ne losses, averaged
very close to 1.6 kw-hours per car-mile. For some months the
consumption was as low as 1.5 kw-hours and under severe win-

ter conditions as high as 1.8 kw-hours. Most of the cars are
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equipped with two motors of an old type, the Westinghouse
No. 39, rated at 35 hp. Out of the 179 cars operated with two
motors each, but 12 armatures failed in 1907 and the cars were
kept in good operating condition with conly three men working
in the repair p1:ts and one man in the armature shop.

The examples cited above show some of the possibilities of
the light car; they are not intended as arguments in favor of
the use of cars of small size which may increase unduly the
platform cost per passenger seat. All the factors of platform
labor, power and repair costs are functions to be considered in
designing rolling stock and the possibility of improving car
construction so as further to reduce these costs is an incentive
for future effort on the part of car designers and builders.

A Sane Public Utility Commission Law .
The bill creating the New Jersey Public Utility Commission

was signed by Governor Fort on March 24. It is an amendment
of the railroad law enacted in 1907, and changes the Railroad

Commission to a Board of Public Utility Commissioners with

enlarged powers. The amended law extends the authority of
the commission to all classes of public utilities and in that re-
spect is broader than the legislation of the other leading States
on this subject. This commission will take rank in importance
with the commissions of Massachusetts, Wisconsin, New York
and Vermont. :

The powers of the New Jersey commission are not all-inclu-
sive and the plain definition of the duties imposed by the Legis-
lature will mean that the commission will devote its time and
earnest attention more to the questions of service, in which the
public is directly interested, than to practical corporate affairs
and details of operation which concern the companies alone.
In the railway law of 1907 provision was made for a court
review in case of dissent from an opinion and this fair and just
safeguard is, therefore, retained.

No drastic, thunderous phrases appear in the New Jersey law.
It is stated that the commission shall have general supervision
over :".Tpublic utilities. It shall have power to require: First,
compliance with the laws of the State and performance of the
public duties imposed thereby upon public utilities; second,
safe and adequate service; third, a uniform accounting system;
fourth, discontinuance of rebates or other unjust, unfair and
these broad
powers, the commission shall pass upon all issues of securities

unreasonable discriminations. In addition to
in order to see that they conform to the laws of the State.
These laws provide that stock shall be issued at not less than
par and 5 per cent bonds at not less than 8o. Bonds bearing
less than 5 per cent interest, which has been issued under a trust
deed executed prior to Aug. 14, 1906, may be issued at 70 until
Feb. 13, 1911,

One of the most important sections of the New Jersey law is
that which limits the amount of annual cxpenditure by the com-
mission to $50,000. This means that the commission will have,
above the salaries of its threec members, $32,000, out of which
the salary of the sccretary, not to exceed $4,000 per annum, and
The Railroad Com-

mission law of New Jcrsly, which was passed in 1907, allowed

other necessary cxpenses ‘may he mct.
a total expense not to exceed $30,000 per annum.  The constant
observance of affairs in New York by the many residents of
New Jersey whose business is on Manhattan Island makes it
apparent that this feature of the law arises from a studied de-
termination to prevent any snch excessive burden for salaries

and expenses as has been imposed by the Public Service Com-
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mission of the First District of New York upon the public
that it was designed to serve. This commission expended for
its general expenses, in the period from July 1, 1907, to Dec.
31, 1908, $1,383,313. This is a tax upon the public which no
ends accomplished by the commission can justify.

It will be observed that the New Jersey law does not confer
any direct power upon the commission to make rates. It is
in this respect that the act differs most conspicuously from the
regulative measures passed by other States which have recently
enacted reformative laws on this subject. The New Jersey
board, however, may hear and examine complaints concerning
rates and may make recommendations thereon. That is to say,
the commission has power publicly to air grievances and when
convinced, after investigation, that rates should be changed, it
can recommend an increasc or reduction.

In comparison with the recommendatory action conferred
by the New Jersey law respecting rates, the measures of the
other States are drastic. The most severe, of course, both in
design and in possibility of execution is that of New York.
It is a fact of importance, however, and astounding to the
public, that comparatively few reductions have been ordered by
the New York commissions, even after the searching analysis
and investigation which the law and a wide-open treasury
It is of equal importance to state that
in both Wisconsin and Massachusetts, where supervision over

for expenses permit.

rates exists, a number of advances have been permitted because
of the manifest inability of companies to maintain their prop-
erties and earn a fair return on the reasonable investment there-
Such ad-
vances help to relieve the companies affected, to conserve their

in at the rates with which they started operation.

investments and to maintain the service they render to the pub-
lic. But so long as the rate-making power is conferred by
statute, the danger exists that commissioners will be appointed
who will use the great authority of their office to enforce un-
warrantably low rates, to the ultimate detriment of both the
property and the service.

Many people whose opinions are entitled to respect will
criticize the law on the ground that it does not confer upon
the commission the rate-making power. These critics believe
that any public utility law which does not give the commission
With

these views we are not in sympathy. We believe that much de-

mandatory power over rates is foredoomed to failure.
pends upon the personnel of the commissioners. Regardless
of the details of the law under which it acts, a commission com-
posed of men of courage and common sense, having at heart
the interests of the whole public—both the corporations and
their patrons—can do much to promote, among all parties con-
cerned, that fair dealing and spirit of amity which will result

in good service. To accomplish this in a constructive way is,

in our opinion, one of the chief functions of any public utility

commission,

The complete law under which the New Jersey commission
will act is a sanc measure. The exclusion of rate-making
power from the law is, in reality, a statesmanlike recognition of
the fact that the public is more interested in securing adequate
service than in unrcasonably low rates. The law is a con-
sistent expression of the principle that it is not the true mission
of the State to adopt and hold an attitude of paternalism to-
ward public utility corporations. 1 a regulative policy is the
will of the public, the State should not go further than to super-
vise so a3 to prevent financial excesses, undite discrimination

and poor service.



562

ELECTRIC RAILWAY JOURNAL.

[VoL. XXXV. No. 14.

DEPARTMENT OF ROLLING STOCK AND SHOPS OF THE
METROPOLITAN STREET RAILWAY, NEW YORK

Important Improvements which Have Been Made Since the Appointment of Receivers :

N article last week described the important changes
which have occurred during the past 214 years in the
surface railway system of New York as they have been

affected by the rehabilitation and reorganization of the Metro-
politan Street Railway System. The task set for the receivers
on taking possession of the property was a gigantic one, as the
Metropolitan system, when it went into the hands of receivers,
was the largest, measured in gross receipts, of any in the coun-
try. The only possible way of attaining success and a high de-
gree of efficiency and economy was first to determine what was
to constitute the Metropolitan Street Railway System of the
future, and coincidently to make a scientific study of each de-
partment so as to introduce all the improvements which the
latest developments in the art permitted. In following out this
policy the receivers were actuated by the belief that by this
course only could the real earning power of the property be

to outline the principal steps taken in reorganizing this de-
partment.
CHIEF OBJECTS SOUGHT

The chief purposes of the management in following out the
policy just outlined was to secure general economy and effi-
ciency, but the correlative advantage of reliability is greater in
New York, perhaps, than in any other city. The reason for this
is the great cost of real estate, which means high fixed charges
per car for car storage and increases the desirability of reduc-
ing the number of cars required to supply a given service. The
congested nature of the streets and the importance of develop-
ing the short haul traffic, which can be attracted in New York
by continitcus and regular service, also make it very important
to reduce the number of breakdowns on the street. Hence re-
liability of operation was the chief object sought in the work
of rehabilitating the car equipment of the Metropolitan Street
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demonstrated. If the system was capable under more favorable
operating conditions of making a better showing than when it
was obliged to default on its fixed charges, the interests of
stockholders, bondholders and creditors lay in the development
of that fact. This plan having been decided upon, and having
received the sanction of the court which was directing the
affairs of the company, an active but conservative campaign of
improvement was inaugurated.

The first step was to obtain technical information of the
practice and the performance of apparatus in other cities. The
adoption, or adaptation, of these methods when suitable to the
conditions in New York was then taken up and an effort was
made to give each problem such treatment that the decisions
reached would apply, not only to present needs, but to future
requirements. Naturally one of the most important departments
to which this plan of systematic selection was applied was that
of rolling stock and shops, and it is the intention in this article

Railway Company, but, as will be shown in this article, economy
and general efficiency were also secured.

ORGANIZATION

At the time of the appointment of the receivers on Sept. 24,
1907, the department now known as the rolling stock and shops
department was divided into three separate departments. One
was in charge of the general master mechanic, who had charge
of the woodworking and painting repairs to all cars and vehicles,
as well as the operation of the plow shop and the general ma-
chine shop. The second department was under the jurisdiction
of the master mechanic in charge of shops. This department
took care of the armature, field, controller and miscellaneous
electric repairs, together with such machine shop work as was
incident to this work. The third department was in charge of
the superintendent of equipment, who supervised the regular
maintenance of the cars at the car houses, including such truck
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and electrical repairs as might be made at such points.

A reorganization was gradually effected and a superintendent
of rolling stock and shops was placed at the head of the de-
partment, the reorganization of which, as it now exists, is
shown in the accompanying chart.

The change in the organization of the rolling stock and shops
department as outlined above would in itself have tended
eventually to improve the condition of the maintenance of the
equipment of the system, as, with all the departments con-
centrated under one head, very much better results can be at-
tained than where there are two or three subdivisious. The
greatest factor, however, of improvement in the maintenance of
the rolling stock was due to the rehabilitation of the car
bodies, trucks and electrical equipment. This took place prin-
cipally during 1908, and followed lines which will be described
later in this article.

IMPROVEMENT IN EMPLOYEES

Early in the work of rehabilitation a number of the car houses
were rebuilt, and the improved facilities thereby provided, not
only added greatly to the character of the maintenance
carried on at the car houses and shops, but the bettered sur-
roundings enabled the management to obtain a superior class
of workmen in both car houses and shop departments than
would otherwise have been the case. This was particularly de-
sirable, as during the period of prosperity terminating in the
fall of 1907, it had been exceedingly difficult to obtain proper
workmen. Consequently a large foreign element had gradually
worked into the car houses and shops, principally the former.
Many of these men were not able to speak the English language,
and it was hard to obtain the proper character of work from
them. During 1908-1909 especial effort was made to eliminate
these men. This has now been accomplished, with the result
that the company is obtaining more intelligent and better results
in car maintenance.

INSPECTION OF EQUIPMENT

Improved methods have also been put into force in connection
with this class of work. The principal one perhaps was the
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allowance of 100 miles more or less. Equipments of the more
modern types are inspected upon an 8co-mile basis, also with the
same allowance. Two additional clerks were placed in this office
for this work, and it was found possible after the mileage in-
spection had been in force for several weeks to make a reduction

TABLE II.—STORAGE CAPACITY OF CAR HOUSES, MEASURED
IN SINGLE TRUCK CARS, 3z FT. 6 IN. OVER ALL

i Lin. ft. Ground Second

Location of car houses. of tracks. floor. floor. Total.
(b) 14th St. and Ave. B.............. 2642 77
*259 St Con ot

1507 i 46 123

2gd Bt sand: G AV . vee oo mser o e egeits 3092 92 92
(a) 24th St. and 11th Ave............. 1618 44 44
sd Sty and 4th AVes ¢ s s s sneee 3 5 5 save s 165 V%
31 G323 196
g42d St. and 12th Ave 92 2
scth St. and 8th Ave 78 78
zoth St. and 7th Ave. 5 123 123
goth: St ;and B1h. AVE i « v o= o < moein s o e 104 ()  weu ve
- 110 ;

oridy .5
109 (¢) 384

sqth St. and oth AVe::imeessmmesseme i 133 . ..
140 273

(b) =4th St. and 10th Ave 97 o
13 110

(a) 8sth St. and Madison Ave 76 na
8 84

ogth St. and Lexington Ave 8z “
82 164

10ooth St. and Lexington Ave.......... 2686 82
2740 e 79 161

146th St. and Lenox AvVe:s:::sess«sams 8376 231 0o
8133 i3 245 495
Note.—(a) Signifies a storage yard. (b) Signifies space rented.

(c) Signifies 32 cars stored on repair tracks are included.
(e) Fourth floor. (*) Signifies tracks not slotted.

(d) Third floor.

of 22 men in the various car houses.
gaged on the inspection of cars,
amounted to about $12,000 per year.
The inspection is carried on by what is termed the inspection
force, under an inspector who acts as an assistant car house
foreman, and is held pcrsonally responsible for the work under

These men were all en-
and the saving effected

TABLE I.—RUN-INS DURING 1908 AND xgog——METROPOLITAN STREET é'(é\I)L\’V AY, INCLUDING CARS RENTED TO 59TH STREET

LINE (C. P. s Rs R
————————Chargeable to Car Hou \ : ——Not Chargeable to Car Houses —_—
K
P E S
i = s v = .
% : g ; & g . g 5 3 S
I . &£ 5 § 3 £ £ £ £ . 5 & B
Sy 2 & 5 : ¥ ¥ s ¥ E T £ % =z 2 sz 3 ¥
Week ending 7 a. m. = & & g S 2 S & 3 9 i © 3 e e : 9 s g
< T 8] &) =1 A = = = < O A © & & n O O
]an 6, 1908, to June 29,
. 327 7,168 5,884 3,197 4,800 6,578 1,267 2,195 31,416 193 266 44 933 283 150 1,279 3,148 34,564
]uly 6, 1908 ‘to Dec 28
TOO8  wocisaevisess waws 98 2,757 4,409 980 1,625 1,635 404 609 12,607 104 1,588 250 623 143 9 T 509 3,227 15,834
Total, 1908......... 425 9,925 10,203 4,177 6,425 8,213 1,671 2,804 44,023 297 1,854 294 1,556 426 159 1 1,788 6,375 50,398
Jan. 4, 1909, to June 28,
........... 108 1,338 2,707 532 747 1,393 351 445 8,121 122 1,140 139 659 175 37 54 498 2,824 10,945
July 5, 1909, to Dec. 27,
TOOO  wervenreennenns 95 1,014 1,771 383 732 1,159 158 463 5,775 78 627 05 503 251 oae 133 191 1,888 7,663
Total; 1900: : vsvwss 203 2,852 4,478 915 1,479 2,552 509 908 13,896 200 1,767 244 1,162 426 37 187 689 4,712 18,608
Reduction, in per cent,
1909 over 19o8...... G52 71 56 79 77 60 70 69 33 5 10 25 o 77 a5 61 26 63

establishment of the mileage systcm of inspection of equip-
ment. Formerly cars were inspccted once a week, irrespec-
tive of the amount of service that cach had performed during
that period. But the transfcr of the individual car mileage
records from the office of the supervisor of division office
organization to the office of the supcrintendent of rolling stock
and shops made it possible on Ifch. 15, 1909, to inaugurate a
system of inspection upon a mileage basis.

The number of milcs made hetween inspections varics some-
what, according to the type of electrical equipment. Motors of
the older typcs are inspccted upon a basis of 700 miles, with an

his supervision. FEach member of the iuspection force is as-
signed to the inspection of certain parts of the car bodics, trucks
or clectrical cquipments. The practical result of thesc sys-
tematic examinations is that a large number of defccts are dis-
covercd and troublcs arc corrccted beforc tlicy become serious.
Very valuable assistance in this work has been afforded by a
test car which was placed in scrvice during the carly part of
1900.

The benefits derived from this plan arc strikingly illustrated
in Table T, which is a rccord of thc number of run-ins during
19008 and 1900. As will be scen, the percentage reduction in
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1909 over 19o8 of run-ins chargeable to car houses varies be-
tween 52 per cent and 79 per cent.

The division of work adopted in repairs is that at the car
houses regular renewals are made of such equipment as brake
shoes, the wearing parts of brake riggings, carbon brushes, etc.
Armatures and wheels are also replaced at the car houses.

Any small amount of carpenter work or painting made neces-
sary by accidents is also taken care of there. In car houses
where the work of this character is sufficient in amount to keep
one or more carpenters or painters busy, such men remain at the
car house. Otherwise it is thought better to send workmen of
this kind from the main repair shop to do the work, rather
than to send the car to the repair shop. Minor plow repairs
and lubrication are also attended to at the car houses,

DAILY INSPECTION

In addition to the regular mileage inspection, cars are in-
spected at night when run off the road. The plows, plow leads
and body terminals, plow fuses, springs, bolts attaching plow
to plow yoke, and plow sleeve nuts are carefully examined, as
well as the wearing plates. Brakes are examined to see that
they are properly adjusted, and a general examination is given
to all parts of the motor that might be liable to become loose
during the day’s run.

CAR CLEANING

Car cleaning is followed up as nearly as practicable along the
following lines:

Cars coming in are stationed close to a given point in the
car houses, where they are first thoroughly sprinkled and swept.
As it is desirable to have this done before the other workers
start on the cars, the sweepers report somewhat earlier than
the rest of the car-cleaning force. The interior of the car is
then wiped with cheese cloth and the dust removed from the
ventilators, hand-strap rail and window ledges.

In polishing the glass, two men usually work together, one
on the interior and one on the exterior of the car. This is done
to facilitate the work, as the small marks on the glass can be
detected more readily and cleaned. If the dust on the outside
of the car body is not too heavy to be dry wiped without in-
juring the varnish, this is done by men who are detailed for the
purpose. Special attention is given to keeping the incandescent
lamps and shades bright and clean.

The washing of cars is done either during or after a rain-
storm, long, soft-haired brushes and plenty of clear water be-
ing used for the purpose. The interior and exterior of the
vestibules are washed at inspection periods, soap being used in
connection with warm water. The cleaning of ventilators is
taken care of at regular periods, when they are thoroughly
washed, drved and polished.

All dry wiping, scrubbing of vestibules and car washing is
done at the car houses during the day time when possible.

LIST OF CAR HOUSES
Table II gives a list of the car houses of the company.

METHOD OF CHECKING RUN-INS

Run-ins are checked up by the general car house foreman,
who obtains from the foreman of each car house a statement
of the reason for each trouble occurring to cars under his
authority. These run-ins are then tabulated weekly by car
houses and causes and a report is prepared showing a com-
parison with the record for the previous week and for the cor-
responding week of the previous year.

REPAIR SHOP MAINTENANCE

Regular maintenance work at the repair shops has also been

placed on a systematic basis by the adoption of a schedule re-
quiring that a certain number of each of the various types of
cars shall be sent to the shop at the ends of definite periods
varying between 12 and 18 months. At this time the car body is
given a thorough overhauling, and is painted and varnished or
touched up and varnished as may be necessary. At the same
time the trucks and electrical equipment, as well as the air
brakes if the car is so equipped, are also overhauled. This
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work, at present, is concentrated at two shops. The woodwork-
ing, truck and electrical equipment work is carried on at
Fiftieth Street and Sixth Avenue. The cars are then shifted
to Ninety-ninth Street and Lexington Avenue, where the paint-
ing and varnishing work is done on the second floor of these
shops.

CONCENTRATION OF MAINTENANCE WORK

In regular maintenance one of the principal objects sought
has been the concentration of the work, and where in the past
it was customary for gear wheels to be changed at the car
house or in the motor and truck repair shop, this work is now
done in the wheel shop. This change has permitted the manage-
ment to use a solid gear, instead of the split gear formerly em-
ployed. The solid gear has practically eliminated all trouble
with loose gears, and gives much more satisfactory service.

Another part of the maintenance work which has been con-
centrated is that of changing bearings and pinions. It was for-
merly customary to do this at the car houses, with the result
that good bearing and pinion fits were not always obtained.
This work is now taken care of at the One Hundred and Forty-
sixth Street armature room, and passes through the hands of
one man, so that uniform results in bearing fits are assured.
During the past winter, the repairs to electric heaters have been
concentrated at the controller room at Fiftieth Street and Sixth
Avenue, and results comparable in degree to those in the
previous cases described have been obtained.

As far as possible, the blacksmith work has been concentrated
at Fiftieth Street and Sixth Avenue. In the past it was cus-
tomary to have a blacksmith and helper located at practically
every car house on the system. With the rearrangement of the
blacksmith shop at Fiftieth Street and Sixth Avenue, better
facilities were installed.

CONDITION OF ELECTRICAL EQUIPMENT

In judging the condition of electrical equipment from the
maintenance standpoint, one of the best criterions is the condi-
tion of the work going through the armature room, and in
particular the number of armatures received at this point for all
classes of repairs. The average number of armatures received
per week for the year ending Dec. 31, 1909, was 65.03, or an
average of 9.24 per day. This shows an exceedingly good con-
dition of the electrical equipment, especially when, as in this
case, these figures cover armatures sent in for mechanical as
well as electrical repairs.

In fact the number quoted above also includes a large number
of armatures sent in for the turning and slotting of the com-
mutators, which is a wear and tear item and not what might be
termed a breakdown repair. Expressed in another ratio, the
average number of armatures sent to the armature room per
day is less than one-quarter of one per cent of the total num-
ber of motors of the system.

EXTRAORDINARY MAINTENANCE

During the past two years the company has also carried out
a large amount of extraordinary maintenance on its cars to
adapt them to the standards now selected. A large part of this
work was done during 1908, although some of it was started in
the latter part of the year 1907. An account will now be given
of this work.

OPEN-CAR REHABILITATION

The first cars that were rehabilitated systematically were the
open cars. Two hundred of the double-truck cars were for-
warded to the works of the John Stephenson Company, at Eliza-
beth, N. J., where the car bodies were overhauled and painted.
The rest, consisting of 82 double-truck open cars, were re-
habilitated in the company’s own shop at Ninety-sixth Street
and First Avenue. The trucks and electrical equipments of all
of these open cars were overhauled at the shop at Ninety-sixth
Street and First Avenue. In addition, 272 single-truck open
cars were rehabilitated entirely by the department of rolling
stock and shops. The bodies were repaired and painted and
the trucks and electrical equipment thoroughly overhauled.
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Work upon the open cars was not completed until some time
during July, 1908.

CLOSED-CAR REHABILITATION

The work of rehabilitation of the closed-car equipment was
started during the latter part of May, 1908, and to obtain
additional facilities so that this work could be taken care of
by the company’s own employees, a shop was started at the
Kingsbridge car house, and, after some time, all of the carpen-
ter and painting work for the rehabilitation of the double-truck
closed cars was concentrated at this point. The single-truck
closed cars were rehabilitated at Fiftieth Street and Sixth
Avenue.

After a few of the closed cars had been so renewed and
painted yellow, the management decided to change the color
from the then standard yellow to the present standard green,
which is known as “Coach Painters’ Green, Medium.” The first
car that was painted green was turned out of the shop on July

ELECTRIC RAILWAY JOURNAL.

505

cable boxes on the interior of the car. Wherever the cables came
below the floor of the car they were placed in conduit, forming,
what is termed the “semi-conduit” system. The cable boxes
were lined with I4-in. asbestos lumber. The installation of
this work was inspected and approved by the electrical branch
of the local Board of Fire Underwriters.

The single-truck closed cars were equipped with the cables
taken from the double-truck closed cars, but, previous to their
installation, the cables were tested by the Bishop Gutta Percha
Company, and any defective wire was removed. These wires
were then made up into a cable by the Bishop company. Where
the wires were exposed below the flooring on these cars, con-
duit was used for their protection.

SNOW-SWEEPER IMPROVEMENT

Previous to the winter of 1908 the 70 snow sweepers of the
system were stripped of the GE-1000 motors used for driving
the car and GE-57 motors were substituted. In addition the
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L brake rigging upon the sweepers was rebuilt and vastly im-
wL proved. The value of this change in motors was made apparent
= . ) during the snow storms which were experienced during the
L B :'r@' winter of 1008-1009, as well as during the past winter.
! B _w NEW EQUIPMENT
The following new equipment has been purchased and placed
1 ) in service since the appointment of the receivers:

15, 1908, and as soon as possible thereafter all of the other
cars were painted in the same manner.

The cost of this work, covering car body, truck and electrical
equipment rehabilitation, averaged as follows

Single-truck OpPen CarS........o.veeeveveneann. o ugs g $298.00 per car
Double-truck 0open €ars......e.erere e ieneeenunnneeennn 504.01 per car
Binplectrick closed CaTs. s s avesisonsiisaiissobnens mmmans 304.68 per car
B8 b1 truele closed ©ars. o cmvs e os w5 5 sven g e s e s s 551.00 per car

From July 1 to Dec. 7, 1008, 502 singlc-truck closed cars and
622 double-truck closed cars, or a total of 1124 closcd cars, werc
rehabilitated.

The following statement shows the ratc at which these cars
were turncd out according to months:

Month. Singlc trinck closed.  Double truck closed. Total.
July ooieiiiiaiiL, 24 A 90
August ...iiiiiiiiia.... 23 143 216
Heptember . ..oeiaieisiis 75 181 256
October ....cvovunnnnnn. 149 140 289
Novemher ..ooo.vivnnnn. 119 90 209
IIECemMDEr o o5 suica s smneeis 62 2 64

Kotals. . e o v w08 50 (SO2 622 1,124

In rchabilitating the electrical cquipment the cables were re-
newed in all of the double-truck closed cars and placed in

Passengers Cars.
Pay-as-you-enter cars, 1907 type.

Standard closed cars.......0..
Prepayment cars, 1908 type
TRQRRT wsomer oo oot o wamat o w2 e v e 5 = v B o R g e
. Under purchase:
SEANTAT AT G504 £ 55 558 £.7 % 5555 55 505hm 73« Gump §5 8 5 H55 n o tmsrems sl m o 101 0o 2 00 6
Prepayment cars; 1908 type, semi-sleel. . oiviiiiiiioietianennn 2
Grand total passenger Cars........oeuiiouer e e ennnns 378
Service Cars,
SO SWOCIONS .55 e o s 5§ 510 85 85§78 8 =5 5w @« & 508 5 55 % 50w 1 5 & 3 53004 8 22
130svan 510 S ONTUD @ nri <ke eeborelul s e feerel e o ekl ol s Emso e, W e ke o el sl s 10
Derrick or CONStruChion Car............eueeeemenannaeaennnn 1
WEGERT] & cesvns o o 5 mavmer o b st w10 2 toimet & 5 5 otiwses o '8 ' eiones o4 o HOLVEVE o % o NORMS o & “axpiron: o 33
Grand total of all cars purchased or now being constructed.... 411

TIIE 1907 TYPE OF PAY-AS-YOUJ-ENTER CARS

The Metropolitan Street Raillway Company was one of the
first in the country to adopt pay-as-you-cnter cars, and in
1908 155 of this type of car were pliaced 1o service on the Madi-
son and Fonrth Avenue line. They were approximately 48 f{t.
over bumpers and had a body 32 ft. in length, whereas the
previous standard car of the company had a 28-{t. body aud was
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37 ft. 2 in. over bumpers. These cars were equipped with four
motors each.

The 1907 pay-as-you-enter cars met with instant success with
the public, and clearly demonstrated the expediency of operat-
ing cars of this general nature under the conditions prevailing
on Manbhattan Island, as well as the wisdom of the manage-
ment in adopting them. But, as frequently occurs in cases where

so radical a departure is made from previous standards, the
company found that for its conditions certain changes in design
Before adopting any standard, however, an

were desirable.
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the estimate made of the cost of operation per annum per
pound weight of car, attracted a great of attention at the time.
as the study was probably the most exhaustive given to that
subject before or since. Briefly, it showed that in New York
the cost of transporting each additional pound in weight of a
car cost 7 cents per year, of which 5 cents was for the addi-
tional power and 2 cents represented track maintenance. From
these data the company ordered 126 of the modified type of car
which its examination had indicated was the most desirable
for New York conditions, This car became known as the 1908
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extended study was made of types of cars used in different )

cities, as well as tests of all the different types used in New
York, to determine the minimum average length of car stop,
quickest practical rate of acceleration and average current con-
sumption. It will not be necessary to review here the extent
and scope of the study conducted in the endeavor to reach the
solution of this question, as an account of the investigation was
published on page 500 of the ELECTRIC RAILWAY JOURNAL for
Dec. 5, 1908. As there stated, the conclusions reached were in
favor of the light type of car described in that article. The ex-
tent of the investigation and the conclusions derived, including

Metropolitan Rolling Stock and Shops—Elevation, Section
and Plan of 1908 Prepayment Car

prepayment car. The following is a brief tabulation of its
advantages over the 1907 pay-as-you-enter car:

Initial cost, 30 per cent less.

Seating capacity, 30 per cent greater.

Weight, equipped, 10.000 1b. less, or about 20 per cent less.

Operated by two motors instead of four.

Susceptible of more rapid operation.

Requires less energy for its operation.

Costs less to maintain,

Materially saves the wear and tear on the track structure.

CAR MOTORS

The improvements in car designs introduced in 1908 by the
company were by no means confined to the design of the car
body itself. The rolling stock was taken up as a whole, and
one of the most important parts of the equipment was, of
course, the motor. To reduce armature trouble due to water in
the motor casings, an improved mummified wire-wound coil
was developed with special reference to its moisture-resisting
qualities and was adopted as standard. The subject of motor
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design itself was then taken up with the manufacturers of elec-
trical equipment and following along lines suggested by the
company, each of the two largest manufacturers of motors de-
veloped a type of commutating-pole motor with a frame in one
piece, making the casing practically water tight and eliminating
the possibility of the lower half of the frame dropping on the
pavement. These motors also have a high rate of acceleration.
They have been adopted by the company as standard for its
future car equipment, and are known to the trade
under the names of GE-210 and Westinghouse No. 310

ELECTRIC RAILWAY JOURNAL.
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the pony wheels on the rear truck follow the driving wheels
By this means the overhang on the cars has been materially
reduced and it has been possible to increase the truck centers
from 21 ft, as in the case of the 1907 pay-as-you-enter car, to
24 ft. 1in the case of the 1908 prepayment car.

REBUILT CARS

The 1908 type of car proved so satisfactory that the company
decided to change over a number of its old cars to prepayment
cars. The first so altered were 13 cars, known as “combination”

ENTRANCE I

e
TR

. =

Metropolitan Rolling Stock and

These motors were installed on the 1908 prepayment cars
mentioned above and also upon & of the standard closed cars,
to which reference has been made,

IRUCKS
An mteresting feature in connectton with the tricks upon
which the 1908 prepayment cars are mounted lies in the fact
that the position of the pony wheels lias been reversed—that s,

the car 15 mounted on the trucks m snch a manner that the
pony wheels on the front truck precede the driving wheels and

Shops—Side View of Converted Car

cars, owing to the fact that when they were originally pnr-
chascd onc end of the car was open and the other end closed.
Durmg 1907 these cars had been rebutlt so as to make them en-
tirely closed, one cnd having a drop platform, whilc the otlier
end had a platform level with the mterior floor. It was these
cars which the management dectded to convert first mto the
“prepaymient” type of car, and i Decctnber, 1908, work was
In additton to these 13 cars
there was one car which had been partially rebmlt into a regu-
lar The design was changed and the

started npon them i the shops.

pay-as yon cnter car,
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car was completed according to the 1goy model. Later six
standard double-truck closed cars were converted to the ‘“‘pre-
payment” type. These cais were placed in service during the
spring of 1909 on the Madison Avenue line. Later they were
transferred to the 116th Street Crosstown line.

These cars demonstrated the practicability of converting the
old cars to the prepayment type and early in the summer of
1900 the management decided to change over a lot of 250 of
standard double-truck closed cars in the same way. The work

Metropolitan Rolling Stock and Shops—Double-Piece Door
as Used in Converted Car and 1908 Prepayment Car
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of 37 ft. The cars with trucks and motors, but with hand
brakes, weighed 27,040 1b.

DETAILS OF CONVERSION

Some particulars of the mechanical changes made in these
cars to adapt them to prepayment operation may be interesting.
The platforms were increased in length from 4 ft. 6 in. over
bumpers to 6 ft. 614 in. over bumpers, making the total length
of the cars over bumpers 41 ft. 1 in. To extend the platforms,
the platform center and side knees were spliced and reinforced
with 34-in. steel plates, the hood was extended to accommodate
the increased length of platform, and double folding doors were
installed on the platform. To increase the seating capacity,
which before the change was 36 persons, a seat for three per-
sons was placed on one side of each platform and a folding
corner seat for one passenger on the other side. As the cars
are double ended and as these seats were lowered only on the
front platform, the seating capacity was increased to 4o per-
sons. The addition to the length of the platform required ad-
ditional strength in the side trusses. In consequence, the side
truss rod was lengthened and the truss was deepened 10 in. At
the same time a truss was built under the end sills so as to take
in the platform center knees.

The original cars, of course, were equipped with double sliding
end doors with an opening, when open, 34 in. in width. This,
of course, was too narrow for a car operated on the prepay-
ment plan, and on the first lot of cars two-piece bulkhead doors
were used in which one part slid over the other to provide an
opening 47 in. in width. Toward the end of the work of con-
verting these 250 cars, a new arrangement was developed
whereby it was possible to use a single door on each side of the
center line of the bulkhead instead of the two-piece door. This
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Metropolitan Rolling Stock and Shops—Section and Plan Showing Arrangement of Bulkheads and Single-Piece
Door in Latest Converted Cars

of converting these cars was started in July, 1909, and they were
completed by the end of December.

The cars so altered were some originally built by The J. G.
Brill Company and were of the type of car which had been
standard on the Metropolitan Street Railway, with only minor
changes, from 1808 to 1906. The cars measured 6 ft. 7 in.
in width over the sills, had a 28-ft. body and an over-all length

/
arrangement was installed upon the last car that was converted
of the lot of 250 cars, and is working in a very satisfactory
manner. The design, which has been patented by H. H. Adams,
superintendent of rolling stock of the Metropolitan Street
Railway Company, is illustrated in the accompanying engrav-
ing. It will be seen that additional space for the door runway
1s secured by placing the single-piece doors on a slight angle, so
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as to pass by the inside of the corner posts. This change has
been found to reduce the cost of conversion so far as the end
bulkhead work is concerned and insures a simpler operation of
the doors.

COST OF CONVERSION

The cost of conversion, including the equipment of the cars
by air brakes, was $276.28 per car for labor and $613.08 per
car for material. The addition in weight to the car, including
the weight of the air-brake equipment, was about 2000 Ib.
Against this there were four additional seats.

COMPARISON OF THE WEIGHTS OF THE THREE TYPES

All three cars are illustrated in the accompanying engravings.
The following statement in regard to the weights may be inter-
esting. These weights include motors, trucks and brakes.

1907 pay-as-you-enter car, scale weight, 47,800 Ib. The elec-
trical equipment consists of four GE-80 motors. The trucks
are Brill 27-GE. :

1908 prepayment car, scale weight, 38,000 1b. The electrical
equipment of this car consists of two Westinghouse 310 inter-
pole motors. The trucks are Brill 39-E.

The converted prepayment car (converted in 19og), scale
weight, 30,530 1b. The electrical equipment under this car con-
sists of two GE-57 motors. The trucks are Brill maximum
traction No. 22.

LINES OPERATED BY DIFFERENT TYPES OF CARS

The following is a brief summary of the routes on which
the different types of cars run. The Broadway & Amsterdam

(=
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own shops, with the exception that the rattan covering for the
seats was installed under contract in the shops. The mill work
was taken care of at Fiftieth Street and Sixth Avenue; 160 of
the cars were completed at Fiftieth Street and Sixth Avenue
and go at 146th Street and Lenox Avenue. The painting and
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Metropolitan Rolling Stock and Shops—Single Piece Bulk-
head Door
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Avenue and the Broadway-Columbus-Lenox Avenue lines are
operated by the 250 prepaynient cars, which have been con-
verted from standard box cars.

The Fourth & Madison Avenue line is scrved by 125 1908
prepayment cars and approximately 50 of the 1907 type of
pay-as-you-cnter cars. On the [Eighth Avenue line approxi-
mately 1co of the 1907 type of pay-as-you-cnter cars arc oper-
ated. The 116th Street Crosstown line has 2o of the converted
prepayiient cars.

All of the work in connection with the conversion of the 2350
standard cars was done by the company’s employees in its

ment type the department of rolling stock and shops inaugu-
rated a premium wage system as an incentive to the workmen to
increase their daily output. This system was based upon the
day work-hours required by the average workimen to perform
the various jobs. The saving that was made between the time
set on this basis and the actual time taken by the workmen on
premium work was divided between the workmen and the
company upon a 50 per cent basis. The notice announcing the
establishment of this premium system read as follows:
New York, Sept. 20, 1900.

The System As We Propose to Introduce It:

It is proposed to introduce the premium system in conncction with the
alteration of 250 standard cars to prepayment cars, and this statement is
drawn to give the workmen a fair understanding of what is proposed.

The premium system is based upon the following conditions:

(1) The basis for the system will be the estimated time in hours re-
quired for an average workman to complete any particnlar job on what is
known as regular work. ) .

(2) The amount of the premium is determined by the saving in hours
or fractions thereof that the workman makes from the time sct for cach
job, and the wmount of the premimu will be half the time saved on cach
job at the rate of the particular workman.

Examrre: A certain job is 1ated at 40 hours and is completed
in say 30 hours; the workman will reccive the 30
liours pins half of the 10 hours saved, or a total of
35 hours for the job. In other words, he receives
35 hours of pay al his rate for working 3o honrs.

7 gotten through the
I::_l f'%' carpenter shop mill
(@ « 5 was the limiting fea-
5 o
e w@ L e -,L ture to the rapidity
= oy I L) _-iﬁ ¥ with which the work
i l 2 L could be completed.
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7 S Metropolitan Rolling Stock and Shops—Elevation, To e forward
B Section and Plan of Converted Car the conversion of the
250 cars to ‘“prepay-
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(3) Under the premium system, wcrkmen will not make less than their
regular rate of pay, and this system is introduced in order to enable the
workman to increase bis pay by putting extra effort on his work.

(4) The time allowed for any job will be fixed by tbe superintendent
of rolling stock and shops, together with the foreman of a department,
and will be as near as can be estimated the time which the average
workman would take to complete the work. Should it be found that the
hours set for a premium_ job are too low, it will be reconsidered before a
similar job is again put in work.

(5) The time allowed will include all time necessary to procure tools,
set up scaffolding, etc., but, of course, in the case of any extraordinary
delay, the time so lost will be added to the time allowed. In the case of
enxt(li'aordmary delay, the foreman will decide the allowance in time to be
made.

(6) All work will be checked and passed by the foreman or shop inspector
before being accepted, and the workman will only be paid the premium
after the work has heen found satisfactory. In the case of dispute, the
matter will be referred to the superintendent of rolling stock and shops,
whose decision will be final as to the quality of workmanship.

(7) In the case of overtime, the premium will be calculated on the
wages due for the actual time worked without taking into account the
extra allowance of time for overtime on the day work basis.

(8) In the case of a job requiring more than one workman in a crew,
the time set for the complete job will be figured on the basis of the
vumber of men to the crew. Tle total time taken by the crew will be
calculated for premium, which will be paid each workman in the crew in
proportion to the hours he has worked on the job.

General Remarks:

The largest premiums will, we expect, be earned by those workmen who
arrange their work systematically and who keep their tools in good order
and make every move count.

In starting this premium system, it is the desire of the company to
place this proposition before the workmen in the clearest possible manner,
and any explanations or questions that may be asked by the workmen
will be 1ully explained.

In introducing this system, the company does so in the hope that the
workmen may make better wages by giving an increased effort to the
company, and the company gains by having the work out of the shop
sooner.

The standard of the workmanship must be the same as that at present in
practice upon the day work system.

Typical copies of job orders follow. As will be scen they
give the title and number of the jobs and a description of all of
the work entailed by them.

Work on 230 Standard Cars Altered to Prepayment Cars.
Job No. 1601.
Putting in New End Bulkhead.
(This job does not include tearing out old bulkhead.)

The first operation is to square the end of the car. Next, shaping
header, mortising header and gaining end sill. Installing the door and
center posts, putting in _sash rails, strainer rails and strainers, top
sash rails and blocking. Installing head panel and corner post plates or
irons. Putting in top and bottomn panels and toe board. Installing end
fenders, fender plates and concave corner irons. Finish fender irons to
vestibule post line. Scrimp panels on inside. Install all bulkhead mold-
ings and clean bulkhead for painting.

1 eNd 108 GAT vy o swes s mives ¢ 5 8 RIS 5 3 5 SIEE § ¥ RIBSS § A G R 38 BRI o o mues 40 hours

Work on 250 Standard Cars Altered to Prepayment Cars,
Job No. 1602,
Putting in Vestibules.

Fit castings to corner posts. Install all vestibule door headers, square
up posts and headers and screw posts to crownpiece and bonnet. Put in
center dividing post to header and sub-platform knee. Fit vestibule at
corner posts and top at bonuet and bottom at dashrail; attach canvas at
top under bonnet, put wooden rim on dashrail; put corner irons at junc-
tion of corner posts and dashrail. Screw vestibule to posts and dash-
rail.  Put in filling blocks and facia inside of vestibule. Sliding door
track, blocking and door track at top. Fit facia panels on outside of
vestibule. TFace body corner posts on outside with 34-in. whitewood from
sash rails to letter boards. Put in all glass in vestibule and all moldings.
Put on vestibulc post cappings. Clean up all joints and all around in and
outside for painting.

T BT, (OF QAT 55 5 5 5.0 %w a0 0 e £ 00 s cotmsie o o = ragot o o iocoret o o o P 55 hours

Work on 250 Standard Cars Altered to Prepayment Cars.
Job No. 1603.
Platform Flooring.

Level all platform beams and lay flooring. Screw flooring to platform
beams and subknees. Cut floor at junction of door tracks and round edges
at step entrances on both sides,

1 Car—2 PIALTOFING DEI GHTS 556 s v 85 0 505 5 5iohn 64 5 806 0 % 50 mi 8 o0 504 5 2 0

SAVING BY THE PREMIUM SYSTEM
Four thousand seven hundred and ten jobs were performed
upon the premium basis, with the following results:

Estimated time required to perform the work upon a day rate

basis; S5.00005 honts, it & COST Of y v weres s s s saes o ¢ nms $23,035.75
Actual time required by the workmen upon premium basis,
50:020% lours; At 4 COst Of i ciesas s siwmsssmomas s oe caponoc 18,401.24

Saving in time required -upon the premium basis, 35,889

hours, 42 per cent; saving in the cost, 20 per cent...... $4,634.51

The company has been as well satisfied with the moral effect
of the establishment of the premium system as with its finan-
cial results. Its experience has been that where men are work-
ing upon a day-rate basis, it is necessary to watch them to see
that they are giving an honest day's work, and also to watch the
character of their work. On the premium basis it is not neces-
sary to watch the workman, but, of course, attention has to be
given to the character of his work.

ELECTRIC RAILWAY JOURNAL.
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DIRECTION

All of the work described in this article has been carried
out under the general direction of Oren Root, manager for the
receivers and under immediate supervision of H. H. Adams,
superintendent of rolling stock and shops. During the earlier
months of the receivership period, and before the reorganiza-
tion of the rolling stock and shops department was accomp-
lished, the electrical engineer, J. R. C. Armstrong, rendered
service in a consulting capacity in connection with various im-
provements to which reference has been made above.

OTHER ARTICLES

In an early issue of the paper particulars will be given of
improvements in minor equipment made in the departments of
rolling stock and shops of the Metropolitan Street Railway
Company.

RICHMOND BRAKE SHOE PRACTICE

The Virginia Railway & Power Company, Richmond, Va,
has given considerable attention to the brake-shoe question
within the last year or two, having eliminated the original
seven or eight styles of shoes for replacement by one type, and
it has also made its single-truck brake rigging interchangeable.
The standard shoe, which is used on both single and double-
truck cars, is the American Brake Shoe & Foundry Company’s
design M-1091, which is not exactly the same as the American
Street & Interurban Railway Association standard, owing to the
fact that the Richmond company started the standardization be-
fore the association’s designs were promulgated. The company
had on hand at the time hundreds of heads which it could not
afford to throw away, and hence the shoe adopted is unique to
Richmond. The shoe itself is of gray iron, but no attempt is
made to get the lowest possible scrap value, owing to the fact
that in Richmond there are grades as high as 12 per centand 13
per cent. It has been found, however, that the shoes can be
worn down to the back, if desirable. The brake shoes are ex-
amined carefully every night.

&
4

PAINTING PRACTICE IN CHARLESTON

The Charleston Consolidated Railway, Gas & Electric Com-
pany, Charleston, S. C., has recently decided to give up the use
of the present straw body color in favor of the Sherwin-Wil-
liams traction green. This decision was reached on account
of the difficulty which has been experienced in matching up
the straw color. The management is a strong believer in the
long schedule, allowing four weeks to be taken for painting
a car from the wood up. When this work is done in connec-
tion with the general overhauling of a car, about six weeks
elapse before the completion of the job, as the company does
not employ a comparatively large shop force to hurry matters
along. Trucks and car-bodies usually require considerable
touching up every nine to 12 months owing to the salty atmos-
phere of Charleston.

Although the painting is done in the company’s shops, the
work itself is performed under contract with a boss painter.
The latter hires his own help, but uses the material furnished
or specified by the railway company. Every step of the work
is checked by the master mechanic. Contracts are made for
retouching, complete repainting and the handling of specified
parts, as roof, floors, doors, trucks.

The average cost for painting a vestibuled doube-truck car
with 30 ft. body and 37 ft. over-all is $62. This work includes
burning off and removing all interior varnish and applying
three coats of varnish to the exterior. A single-truck car with
20-ft. body and 28 ft. 7 in. over-all costs $46 under the same
conditions, and a shorter single-truck car, 24 ft. over all, costs
$40. One coat of varnish outside and inside costs $15 for a
double-truck car and $10 for a single-truck car.
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REDUCED WEIGHT SEMI-CONVERTIBLE CAR

An Interesting New Design of Car Built for the Boston & Northern and the Old Colony Street Railways

NE of the significant tendencies in the field of rolling stock
design at present is the interest of operating companies
in the reduction of car weights. In the campaign to

accomplish a decrease in the cost of operation, car design has
been one of the latest points of attack. The advantages of re-
duced weight need no demonstration, so long as the decrease
is accompanied by no sacrifice of strength in working parts.
Lessened cost of power, lower maintenance expense, more

by E. W. Holst, superintendent of equipment for the two roads,
which are operated under the financial administration of the
Massachusetts Electric Companies. In general the plan of de-
sign was to duplicate the seating capacity and more important
dimensions of the 1907 cars so as to produce the same type of
transportation unit, and at the same time, to cut down practi-
cally every ounce in weight which could be spared without sac-
rifice of necessary strength. Upon the completion of the de-

XX e

Boston & Northern Light Car—Fig. 1, Exterior

rapid acceleration and braking for the same expenditure and
absorption of energy, decreased cost of replacing fittings in
certain instances, and less wear of track and joints result from
the operation of lighter cars.

In appreciation of these points the Boston & Northern and

N

sign and award of the contract, a systematic inspection of the
progress of the work in the shop was set in motion, including
the careful weighing of every item under the control of the
railway companies. These accumulated weights form one of
the most complete analyses of car body and fitting equipment
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the Old Colony Strect Railway Companics have made a thor-
ough study of car design in relation to weight during the past
18 1months, and are now placing in 44 new
convertibles of the so-called “rgoy” type which are 6,610 lb.
lighter per car than the “1907” type of semi-convertible car
used by the two systems, These cars were designed in detail

service semi-
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Car—Fig. 2, Wiring Diagram

ever made in American strect railway practice, and arce printed
lierewith. Following the assembly of the new type of car, official
weigher’s records were taken of the complete rolling stock mnit.
Iinally, to demonstrate the actnal saving in power of the
new car over the old type tests were made of the energy con-
sutption of cach type in snccessive commercial ruus over rep-
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resentative urban and interurban routes, with meter checking
before tests and the exchange of motormen to get average re-
sults. The result of these tests indicated that if the 44 1909
type of cars should be substituted for the 1907 cars on the
urban service subjected to electrical measurement, there would
easily be a saving of $0.732 per car per day, or $11,756 per year;
and similarly, if the substitution were made in the interurban
service, the saving in power consumption per car per day would
be $0.873, or $14,020 per year for the total 44 cars placed in serv-
ice. This has been accomplished with no increase in the cost
of the new cars over the 1907 type.

Fig. 1 shows a photographic view of the 1909 semi-con-
vertible car exterior, and Fig. 4 shows the interior. The car
body is 28 ft. long and the total length of the car over the
bumpers is 39 ft. 6 in. The width of the car over the weather-
boards is 8 ft., and the seating capacity is 40 passengers. Twelve
cross and four longitudinal seats are provided. The height
from the rail to the trolley board is 11 ft. 8 in. Four GE-8o
motors are provided per car with K28-J controllers, and the
trucks are of the Standard O-50 type, with 34-in. solid steel
wheels of Schoen make, 2¥5-in. thread and 434-in. axles. The
wheel base is 4 ft. 10 in. The total weight of the car complete

Boston & Northern Light Car—Fig. 4, Interior View

and ready for service, but without passengers, is 42,090 1b., com-
pared with a total weight of 48,700 1b. in the case of the 1907
car. The 1909 car was built by the Laconia Car Company
works, Laconia, N. H., according to the designs of the pur-
chaser. Fig. 3 shows the car in plan and section.

In addition to the improvement in weight which the 1909 cars
afford, the steps are 2 in. nearer the ground and the space in-
side the car is nearly 100 cu. ft. greater than in the 1goy type.
The vestibules are also 1 in. wider and 174 in. longer in the
1909 car, and the secats are 114 in. longer, with 154 in. increase
in the length of cushion, the aisle width being the same as in
the 1907 car, 24 in. Instead of being carried up in an arched
construction, as in the earlier car, the posts in the new car are
straight, and approximately 9z cu. ft. of additional head room
are thus gaincd. The windows are built in two unequally high
sections, the lower portion being carried downward into a pocket
extending slightly bclow the floor level, while the comparatively
light upper sash is carried up past the weather board into the
roof. This reduction in the wcight of glass carried up into
the roof enabled the company to sccure a much lighter roof
construction, although thc car has the same dimcnsions from
floor to roof and the samc outside dimensions over the weather
hoard as the 1907 car. Tablc T shows the comparison in de-
tailed dimensions between the 1907 and the 1909 cars,

Comparison with the 1907 car shows that while nearly all the
important dimcnsions arc substantially unchanged in the new
car, the comfort of the passcnger is materially incrcased by the
later design. The gain in head room affords improved ventila-

ELECTRIC RAILWAY JOURNAL.

573

tion, and the increase in seat and cushion length though slight
comes at a place where it will be highly appreciated. Two per-
sons per seat can be more comfortably accommodated than in
the earlier car. In each car 10 windows are provided on a side,
but the windows in the new car are 1% in. wider than in the
older type. In the new car the underframing is of the com-
posite type. The car body has been brought down to a height
of 39 in. from the rail to the top of the floor, in spite of the
use of 34-in. wheels, and the underframing is designed to per-
mit a free swing of the wheels for a curve with a center radius
of 30 ft. Nothing but the floor is located immediately above
the wheels, and the step heights above the rail are as follows,
compared with the 1907 car:

1909 car, inches. 1907 car, inches.
16 18

Height of step, above rail..............
Height of step to platform............. 13 14
Height, platform to fooT............ i 10 10

In the new car the steel sill formerly placed on the inside of
the post has been located on the outside, making use of the sill
as the bottom member of the side of the car and installing an

TABLE I——COVIPARISON OF SEMI-CONVERTIBLE CARS (28 FT.)
UILT IN 1907 AND 1900.

Car No 1703, 1907 Type Car No. 1728, 1909 Type.
Type of car. . Semi- Convertlble. G S B e Semi-Convertible
Butlder’ s sumss s “Brill Ccmpany Kuhlman Shop Laconia Car Co.
Length of ear Body. . cuesics wieeummmas E) i ine o000 200G p 90D g Da TE 28 ft.
Length over bumpers............ 39 ft. 9 _in.. ............. .
Length over dashers........c.co0. 38 ft. 5 m
Seating CanaCHtY s i o 5 5 miws & ¢ weeew o o s wasmni eio
Seating arrangement. .12 cross. lonoltudmal
Height from rail to tro]ley board ...... 1z £
Lruck CErtersssmess s 3% § § S swis 316 Tt
Width of vestibule......... aret o5 "6 fr. 2 s
Length of vestibule. . ...ooieiiis 4 Ft. 2t
Length O SUED) s pues ¢ ¢ 5 woye o 6 s miene 3 ft. 4% 1
Width of car over weatherboard........ 8 f
Width of car over window stool...8 ft. 2
Width of car over side........... 8 ft. 2

Width of car body at bottom 511] 7 £ty 1oV in.

Ileight from floor to monitor....8 ft. 3% i
Width of monitor.................. 450z 1
Height oF monitor: s sees s smes s 5 14% i
Height iof tail 10 Stepa.s s wmussovmesens 18 i
Height of step to platform............ 14 1
Height of platform to car floor...oiii. i
Width) of 215l€ssssv s amms s 5w 565 6w s 4
‘Tatal length of seativ.ice.vuwmies

Width of cushion........ v

Length of cushion...c..sswss

Number windows per side..............
Distance of seats on center
Length of longitudinal seats

Location of register cord.....

Type of seats 11 Winner cane.. .Heywood, cane
Kind of fenders ..Phngst, 5% in.... ..PfAngst, 5% in.
Kind of snow scrapers.......... ROGt SPHINE s s s mws somwess s Root spring
Kind of draw-bar....0. C. & B. N. standard....O. C. & B. N. standard
Kind of shackles....O. C. & B. N. standard....O. C. & B. N. standard
Kind of sand-boxes........... Brill standard ¢ s s o5 s w155 ame Kilbourn
Type 0f trucksy . «swumsssemnesss Brilll 27zt s i o s < Standard *“o0.50"
\Vhecl BEE0n0 00 05m0c00a 5000 cER 0 (A ORI 1 S I . (T O
Cast or steel wheels.............. STee] tifemacs ismas st oima gt Solid_ steel
Make of ‘wheelsy . ummics vamsss smmenss National s o s s 52 s 5 5 s eevw o Schoen
Diameter ©f WHEElSi o v v o somvee s v o mize s 25 Mococsrooscsgos ST eso 34 in.
Tread of wheels.............. ee2¥ in. ..... G000 500 Gad A HHG 2l in.
G176 T aX1e & v 5 mmias 5 5009 § 550 =5 55 5550 4% Meeeiiiiiiciniiiiins 4% in
Kind of journals....M. C B. 3% in. x 7 in..... M. C. B. 334 in. x 7 in,
Kind of brakes....... National air and hand.......... G E air and hand
Typc Of COMPIESSOT«: s wmie s siie Natighal Acd vs s e s e s Cs B 27 Gy
Kind of automatic governor........ INAtIOnAL s wumee 5 5 5 oo 1 5 5 azee PR e E.

Kind of hand brakes..Double purchase,

13-in, Bn]l ratchet handle..... ..Peacock geared

Type of motors....... W ¥ § 5 R sfour; GEBO. ;56w s wewss s our, GE-80
Gean waliok uew o o wave o 3 3 s o 22 64 and 17-69 ..... ..22-64 and 57 69
Kind of gear......ccoveeivniniinenanes S e O . Split
Type Of Tesistances:weasissmasssnnmaas O Grnss o 5 evam £ 55 e 5 6 Feees & . G.
Type of controllersie iy smns oo s TR 28 N evsnars oo oz v 5 4 2vgur v, v 4o 8-J
Circuit breaker...... M. S. 8 and M. U, 3A..... M. S. 8 and M. U 3A
Type and numher of heaters..18 two-

hecat, 20-in. circu]ar consolidated. .18 truss plank consolidated
Heater current-amperesa . ovesoeesssss GEBEE8 ot vt o v wresw & » marssi vl g 6-12-18
Kind of trolley hase............... U Si 0 eonvons o onimi o msnns U. S 13
Dislance hetween trolley stands....... 18 MWeesssmmasysnsasassmass 13 ft.
Single or douhle trolley........v.... Douh]e ................... Double
Kl iof trolley catehers « v v o s o o Wilson, No. 2C
Kind of wiring.......... .. Conduit
Type of lightning arrester aeMs 1
Kind of contactors...... < . qoz Ca
Wind of fuse hox............... A, AL . A3 A
Number of lights inside car...ovvveen... v s e 8T oR SRS O P B IS SR Y 14
Tolal lights Per Cax. ;;;swe s g smwe a8 < g Paal B
Reint Vel ane liphi i o o et s EFeEP oo co seme0oson s 0 tas Mosher
Kind of incandescent headlight. .. ... B0 5 i et A SO 0 B e a Neal
Kind of register...o....v.. Twa Tnternaionals sweesssus Two International
Eocalifon of awhistle. e s« e Under platform............ Under platform
Color painted. oo .. Standard vellow........... Standard  vellow
Weight of car, complefe. ... ... 48200 ADTIEOXes:s s & sioins s s siais o 12,000 approx.

angle tron tu place of the sill. From thc bottom of the seat to
the window rail the side of the car is filled in with wood plated
on the outside with stcel. The lower window sash drops into
a pocket hetween the end of the scat and the ontside panel,
the triss plank heing ent hetween the posts up to the hottom of
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the seat. Agasote panels are used to fill in between the posts
from the bottom of the seat to the window sill. The lower
window sash is provided with a hinged cover, and the latter can-
not be opened when the window is closed, thus avoiding the
trouble often experienced from passengers who expectorate,
or throw cigar butts and other debris into the window pocket.

The car is equipped with 18 Consolidated truss plank heaters,
the number being the same as in the 1907 cars, but the space
taken up is somewhat less on account of the use of a steel sill
on the inside of the posts. The heaters are placed in between
each post and fitted with a special cap which extends around
the post, making substantially one continuous heater from end
to end of the car. The seats were redesigned to fit in between
the posts on the truss planks instead of being attached in the
usual manner to the side of the car. Each seat weighs complete
only 70 lb. The bolsters are built of pressed steel, and the
frame is tied at the ends with plate reinforced by wood, and the
two center angle irons are fitted at the end of the bumper at
each end with a heavy oak block acting as a shock absorber.
The bumper sill is therefore somewhat smaller in cross-section
than is common, the arrangement being to distribute the blow
as much as possible in the car framing instead of trying to
absorb it in the platform and vestibule.

The trucks are equipped with roller center and side bearings.
The journals are of the M. C. B. type. The distance between
truck centers is 16 ft. 6 in. The maximum weight of the wheels
is 550 lb. each and a 34-in. flange is used. All the trucks were
designed to take the M. C. B. M 512 shoe, and each truck is
equipped with a non-chattering brake hanger patented by Mr.
Holst. The new cars are equipped with General Electric air
brakes, CP-27 compressor, K-28-]J controllers, with lightning
arresters, kicking coil and arc headlight resistance mounted on
the roof, and a contactor switch is provided beneath the floor
of the car to break the main circuit away from the controller.
One fuse is mounted on the roof. In addition to the contactor
box, tripping switches and breakers, a fuse box is located under-
neath the car. Fig. 2 shows the general arrangement of the wir-
ing circuits. The car is wired in conduit beneath the floor, and
each circuit is provided with a separate enclosed fuse. Fuses

|

1

1

f

i I” controlling auxiliary circuits are mounted in groups in appro-
! ',: L v priate cases.
; i The interior finish of these cars is in natural cherry, the floors
! I being Georgia pine. The steps are composite, the' fronts being

| of galvanized steel and the rear of ash. Toe guards are of
compressed steel, and the sides of resistance grid boxes are of
| pressed steel. A feature of the interior equipment is the loca-
4y | i tion of the air brake governor beneath one of the longitudinal
L seats. The governor is mounted upon a sliding wooden base
and is easily detachable for inspection or repairs. The air
reservoirs are installed in the form of two tanks located be-
neath the longitudinal seats. The sand boxes, of Kilbourn
make, are located close to the end heater coils, in order to
secure the maximum drying action, and a deflector is pro-
vided at the mouth of the chamber containing the sand box to
enable a free circulation of air to take place. The register
cords are carried in holders located in the center of the aisle,
to avoid interfering with the comfort of passengers by con-
i ductors who are usually required to lean over the seats in
ringing up fares and transfers. Motormen’s seats are pro-
vided in these equipments. The posts are narrow enough at the
vestibule doors to enable the conductor to see every person in
the vestibule. The arm guards at the windows were specially
designed for these cars in the general plan of construction.
Wired-glass monitor sashes are used and Agasote was employed
freely in the monitor and roof lining. The cars are equipped
it with Mosher arc headlights, and each car is provided with 14
inside incandescent lamps. At the ends the company’s standard
= illuminated sign is installed, two 16-cp lamps being placed in a
pocket underneath the hood and protected by a galvanized-iron
reflector painted white. The signs are arranged with sheet steel
slides, carrying six readings. The exteriors of the cars are
painted yellow.
Table IT shows the car weight in detail, the chief subdivision
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TABLE II.-DETAILED WEIGHTS OF 1909 SEMI-CONVERTIBLE AIR BRAKE EQUIPMENT (CONTINUED).
CAR.
r—lb—Totalﬁﬁ I f-]TTOtaI_’_‘
o2, ) oz. . ) b. oz. s oz.
Heater switch.ouvviinireinnennnnn... .. a0 e Shut-off cock, air (2) 2 8 ..
Heaters s 18 6 s \_\V,}'“St!e valves (2) ... ! 14 .. ..
Heater shields.........co0nuus 5 285 8 i s - SR ITIDIDE, el e etetdu ol . 94 .. . .
Heater shields (malleable) .. e .. Pipe fittings ......... <o 20 2 .
Heater shields........... 2 403 12 Pressurc gages (2) 3 8 1,335
Sand box without hopper............ 42 oo e oo CAR BODY DETAILS.
Sand box lever and casting.. 26 7 .
Sand boxX 10ds s wm s sen- 11 9 5 " No. per \Ve:ght Total
Sand box hopperSeeee..sess. 14 A 0 . car. b. °z' Ib. oz.
Sand box bearing........... I o . . Window Buards. .:.eveessaues ieiees 12 oo ] 4 8
Banid BOX SPOULE:s 5w i3 es ii3s messs 22 4 117 8 Show case catch. .. s s g omiey A s ’V’ ‘s 6
Cupboard catch. .. e o - v ve o rosmte s A o 3 3le 12
gcraper staff and wheel . 47 e od %25}1'( Ssp“}:‘gs """" seisimisisl 52 .. . 1 8
CTAPETS = vvvevennnnennnnnnns .. 302 14 .. .. L Sasl ODEIET « swas 3 4 8 WA ¢ & § WA s 1 2 1 10 12
Scraper chain. 14 iz . . Brass butts, 2 in s v i 8 ® e W § 6
Scraper collar. .... o g 10 . SASH L GCKE B0 Do calel <o hoinind olsiietonesisl ke ke gale 40 - 4 10 Ga
Scraper timber .23 8 479 25 Finish above vebt. w ndows. white-
wood.and, aslte s semes o sssnwss 48 o 3 B 21 .e
Tender TTRSt el e = et 2 Side window_stools, ash. vewwme B 2 o 8 s
rnge S—PANESE, g & wiie - 5 s b s 4 23 108 e i % o5 Wind AT 4 4
enders—Castings ... .uoeovenennnnn G 6 indow stool Irons.........ceeueue. 20 .. 12 15 a0
& 5 4 L & Wood battens on vestibule..... .... 8 i - s 55
Peacock brakes (2)........... s TOG . lsett?r Board FEtUTNS.s - « wisrse s o 03 8 o .
Truck brake rods (2)......... .. 32 . tool returns....coceceonn 3005 8 & . o
Brake lever linka o oo o Window, COTNETS« s s s s s simeni s s sata s 8 o o5 12
Br r ” 4 9 Letter boards......... G s 2 o v 5 100
ake rod carrier (2)..... 5 13 5
TBrake cable rollers. v s 13 H Half-round, on letter board. 3 G
Brake i - v e Window arches.........eo.ooooos oo o 10 8
Sway bar non . . . E;de battens and plugs. 5
Wire cable....... ) % SR E § 5 IS ¥ B @ 15 & 238 9 aSS o R e e O 5 =y g 438 4
Window screens, comp. w1th bracket. 20 3 11 113 12
Headlights, incandescent (2)..... Jo 832 0o 32 - Vest. M. L. window bands.......... 3 2 5 9 4
Registers (2) =coicovcueasiass 15 40 is 49 .. End sash without glass.... 4 4 ! 16 4
Trolley catchers (2)....... o 27 o 27 . Monitor without glass........c.o.... 20 1 - 20 05
Draw bars (2)eeeeevoienneneenenenns 134 i 134 .. Swing, without glass.. 4 3 8 14 ag
Exde vest, sash, without glass °F 5 5 4 3 7 13 12
ELECTRICAL EQUIPMENT feote vy b wilost agp ey 3§ o 3
I fTTOta]__ N Bottom casement sash, without glass. zo 3 2 62 8
. 8 0z ' 0Z; §w1}rl1gl ?ash éastengrs 05 5 & W yisomew B P 3 1 8
OTNA TN tte: o <\ famosromat's ' funssiuims o ¢ ‘eissimiot & w0 35 o e o ash lift and leather............... 6 1 oo 6 o
Fittings and straps ........ .. 23 % po co Sash lifts ........... axekat el 40 - 1}
345 junction boxes ....... % 9 8 i3 i n Sash IiftS s v amis & v wes s 55 Bas s s 44 3 rzA 3 ”
362 junction boxes (2). 54 - s o Sash lifts .. 2 2 i
365 junction boxes (2). . 57 00 o5 . Vest. sash adjust plate. ves 4 s 2 5% 3
Made up cables (2)........ ie T34 % .. 35 Window guard brackets............. g 7 3 8
i\‘lade-up resistance cables... 59 8 ao v Strap HINEes swesss pwes wswws s o s wons 12 ‘ 13 9 12
A WITE e oo s pere oo nipe Pockét cover bracket protS somes 40 . 17 52
Air wire ..... Window bands.. 32 3 ’; 937 oz
'iI{rol:ey wire . 230 i % 230 s Snti-rattler brackets 8 o6 3 1 8
eatcr wire .. ocket covers ....... 12 1 2 13 8
Arc wire .... 25 Pockel COVEESerw s s wroims ot wsi g o esrass e 8
Motor lead boxes (2) .......... i 36 23 230 o3 . ! 2 o
Motor lead box brackets...... i 9 8 A a5 1,159 8
Bell mouths I o 2 .. .. .. d
MS switches (2)...eeuennn. 2 .. o na No. per Weight Total
MU 3 A switches (2) ...... is A4 A <3 o carp. 1b. lgoz. 1b. ¢ 0z.
ﬁg 1 swmihﬁs ............ o ? i Y - gost ANCHOT, ITOT s & & & BlE ¢ 8 5 g 4 5 8 2 8 4 g
40 switches .. J o 3 i oSt ANCHOT ATON s o o e oo wiem o v = 4 5 8 2
gIS .~,3f swr;)ches. 5 N SR | g ;l;op QUECTT POSE - o ioueneis oo mimsia oo o lonmsint o 4 4 .. 16
pare fuS€ boOX:sascuw:ssmmmas s 8 Otton) GUEEN DOStem ss. ssmesssmmass
Consol. fuse box (2). ! 7 2 . vas Queen pqost s p ...... SiE : g lr;
Roof fusc, complete........ 11 an o 50 Center tee rod queen post ......... 1 6 6 sie
Slate base and fuse (lights)... .. 6 8 —_
Contactor DOX.. s s s s o 5 s 85 65 s 180G 8 52
Contactor angle .cwv-ecmewees .. 40 8
Contactor angle ............. .. 16 12 No. per Weight Total
Contactor hanger ............ s 30 13 is w6 car oz oz
Resistance box (3)........... i 216 5 5 . e Shims on bolsters under angles..... 4
Resistance hanger ... ........ oo 3E 2 Bolster top plate .......cvcveeinn.. 2 8o 7o 160
Lightning arrester ........... e 120 o a0 ao Bolster bottom plate . 2 110 - 220
I&lc}(\mg (;ml cl;)re. R s MR 5 % (2 lg Er s Bolster fillers .....co0nann. e 4 60 8 242 -
13 fuse BoXieme s o chsmws v s 33 a6 s e
Controller (2) oo om0 o ETREN .. 510 .. o - Bolster angle to side plate.......... 1 .. 6
Bracket: i aemessomeiseonneaisas P8 1 9 s T Side beangg castings p s ‘E‘i : 2 33
Fiber block .................... . 1 12 i o Side bearing platCS. e 4 5 12 23
thr;llaglqui bolts 9 1t 5o .. Side bearing ShimMS. . .:cwmivsvwinees 8 4 2|
rc headlights 11 ..
Arc resistance s 30 ;i
Arc plugs .wwess smssew  wa 14 740
Lamps 20 . 2 .. No. per Weight Total
Sockets ; 7 car oz oz
Spare lamps and sockets...... 1 - §5 5 End door curtain brackets........... 8 4 1A 4
Trolley stand 121 8 .. - glr;(rin‘ivxin%?—gcﬁ:t}:ain brackets. . cone .« 4g S ;//2 s g
. Curtain brackets ............ o G o 4 Z
....... 32 s - & ¥ Curtaing; side€ s s s 20 5 13 116 4
......... 2,382 74 Curtams. door ;g PR | 4 1 8
94-1b. trolIey and light erc weighed Curtaing, end. i« .« oo s omin o o miomies o 4 1 ; ‘; 12
lw1th car body. and also included ——
here (2,382-7 — g4) 55 2,288 7 5 8
Trucks (2) .. 12,610 . . 39
Motors (4) 11,840 . No. per Weight Total
Satet . car 1b. oz. b oz.
o o Safety treadSe.: o« oo mioe - . 4 13 5 53
Al IHENKE EQUIRSIENT. Total Step tread clamp plate, R .i 4 .. 8 = 3
i / lh—. ota -y Y i{tep trearl_ clanip plate; L desascess 4 o 6Y4 1 10
AL CONIDICRSOT « aiocece o oo mvsio o o wimsnin o ¥ oo 5 i3 %% e g °t°m.13n1s Stips """""" g ! 3 o 14
PR Evlindcr 3 Step tread, oak.....oiiiiiiiiilll, 4 3 3 12 12
e T 3 DYETT BISETS 5o ¢ 360000 0 3 § ohke & S 18 4 4 7 17 12
CYlinder mnr/ i . _gtcp hangers, body .... s 4 7 14 34 8
Gl linides Tovers 2o e tep hanger vest. end sill.......... 4 6 e 24
?omprcssor bracket . CALE, . 15 N 153 12
‘omp. clamp ....... o = 13
Com. angle..... 5 No. per Weight Total
Comp. bracc 8 car, . oz 1b. oz
Comp. hanger .... o Seats, reversible ......cieieeeiannan as o e 834
Motorman’s valve 15 QcatQ, stationary Sy e o 222 8
Motorman’s valve Wi T 1 0 Corner seat angle chp ............ 8 e 2V 1 4
M. G, governor ... o B 3l ¥ . Heel hoards with perforated pancls,
Rescrvoirs (2) .. 8 I A s~ BB st C e SO 5 B0 G A S 4 4 4 29 4
T'Vltlﬂll(crs (@) Haen ' Hecl hbnards with perforated panels,
ntake strainers BHOTE  isiei o s 5 se & 5 5 eiesers s o oroveie v 4 2 8 10
\g\’};mtlcs {2) 8 & 5 Corner seat frames, ash... ........ - - .. <8 8
Hafety valve 5 —E
Drain cocks (2) 8 Tila 8
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CAR BODY DETAILS (CONTINUED)

No. per
car.
Gong shells, 12-in.......... A s ot 2
Gong bracket and Tapper 2
GONE PIN v o o ecorsi v 3 o o2 6 wisgets o5 o o 2
Draw head spring........
Draw head castings
Draw head angles........
Draw bar restive:ssess:se
Braw: bar angle'. . . ce v o e o s wvemase o o
No. per
car,
Whitewood roofing 5
Roof tim......ovuuen.
Trolley plank .....
Trolley plank......
Roof racks........ veezels
IR ahchco0omm00000000 05570000000
No. per
car
Channel bumpers......ccocveveeennn

Angle iron bolster to cross timber...
Steel side sheetScuscsswsssmmsesss s
Dashers
Long side battens
Dasher batten........
Center timber support ir

Platform and bumpers support iron.
Bumper, clip......coooiiiiiine
Cross timber clip: e ss s s s se
Iron under platform support...
Bumper block brace............
Bumper block plate.............
Iron on side 4-in. floor timber..

N N Q& 0B NN OOR N

No. per
car.
End frame with head board, white-
wood panels, window arches, bat-
tens, whitewood, birch..... bmamonn
Headlining battens 4
Monitor frames, hard pine and cherry 2z
All W0Od Tafters...oevensosnnnonn.s

Ttoms TaBlEts. v v o ieimeass o0 svsen's s Bonas ae 2 o i 9
End carlines and monitors, cherry... 1Io
Side -eaves failc.qssmmesssmvsspmmues 2
End. eayes rail e : ; s o oo 2
Ash filling boards...... -
Whitewood filling boards s .
Steel battens on roof........ T
Steel corners on window stool. . 4
Steel corners on letter boards. 4
Steel corner bottom corner posts 4
Side battens, steel... 4
Side battens, steel 10
Iron side end corner..... 4
Side sign furring ash.... ..
C hanger, furring ash.
LAY rOSELLE wsnves s s s s maes s ssn®as
Wire dursing ashiys s e - s o ee
Head line furring pine.............
Whitewood molding, rcof .
Lead corners.......
Cherry on posts and undcr wmdows
Maple matting. .o.c.coveeeeerosnonnns 3
Agasote vest. panels with cherry.. 6
Ileadlining and wire molding....... o5
Panel over heater, cherry........... 2o
Panel over heater, molding......... A
Light wire covering...... 3§ g 2
Agasote upper body wind Wil 20
Agasote upper deck window....... 3
Agasote lower deck window. 6
End body, cherry finish.... sy
Sheet iron clips hold pane
WINAOWS «ovvrveeeenenennacnenns 8o
End panel in bulkhead, cherry....... 4
Center ‘plate FULTITR. o v . s oo e oo mon 2
No. per
car.
Register cord sheave.......co.oveen 6
Pole sockets ......... 4
Hand pole acorns 4
Register bracket 2
Pole strap pole.. 4
Pole StTaps i swes s saoms s senee s 24
R. & B. cords leather (4 cords).... ..
Cofd thOOKS e xcicuei~ - oimaner s o miosas 53 Bhone 2
Cord eyelets .:awiinsnos s mmes s s 16
Signal bells complete. 2
Grab _handles .. wime s e o s 8
Pole brackets . 12
B/C brackets . 10
Grabi Brackets saw s asms s s sews ssmes 16
No. per
car.
Sign brackets....v.cie0nses YT
Sign end casting. " 4
Sign reflector.. 2
Front reflector..... s, 2
End sign bracket...... WA 5§ ca s

Weight

oz.

6 12

3 7%
3 34

Weight

5 oz.
13 o
Ty o0
83 oo
19 2

1 8

Weight
1b. oz.

1 15
55 4
.. 9Yvs

6 4

4 14

Weight
1b. oz.
71 X
23 8
1y 10
18 5
23 5
o 8

1 ..

I .o
3 4

3 oz
8 .o

3 8
% 4

Weight
ib. oz.

2
90
iz 2%

1 124

8 8 -

2 i
o 4

1 a0
4 10
“3 5
o 6%

3 o
§ 5

L en
8

41 10
12 12
- 134
1 4
3 4
Weight
oz
2 2
4 2
- 2
1 1
1 6
g 2Y%
Ly
- 1
2 3
. 134
14
s 12
o 10
Weight
o A
. 4,4
1
2 454

Total
1b. oz.
3 8
6 15
o0 13
21 4
Total
1b. oz,
26 5e
136 e
332 og
38 4
6 =
538 4
Total
b. oz.
210 .o
1 15
110 8
6 7Ve
25 -
9 12
364 6%
Total
1b. oz.
142
94
107
110
46 i%
11
I -
4
8
13
24
16 .
7
2
583
Total
oz
139 %3
8 s
180 ae
70 ..
8s ot
11 i3
1y ss
4 26
64 co
59 ..
3 5%
1 e
4 i
18 8
I 4
4 &0
12 -
[ 4 20
5 o
19 -
47 o
48 o
4 8
g o
1 ..
%
50 s
22 oc
2 6
o8 12
‘e 13
50 on
125
76
96
9 ..
5 i
6 8
471 15
Total
b. oz.
. 12
og 8
o 8
2 2
5 8
3 12
4 3
5 3
i3 16
4 6
6 12
10 8
7 8
10 ve
57 8
Total
1b. oz.
e 6
1 2
3 2
1 6
9 2
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CAR BODY DETAILS (CONTINUED)

No. per Weight Total
3 car. 1b. oz. b. oz.
Sign bracket. ... 4 g 7 1 12
Sign light holder.. 4 1 14 7 8
End sign......... 2 7 6 14 12
39 2
No. per Weight Total
. car. . oz. 1b. oz.
Oil hole cover....voveeuneen.. ot o6 3o = % B %
Nameplates ... 2 4 oo 8
Trap lifts .. 8 5 2 8
Trap lifts. .. 8 . 6 3 50
King pin..... 2 9 5o 18 5o
Trolley hooks 2 4 4 8 1
32 1%
No. per Weight Total
X car. . oz. b. oz,
Vestibule door frame, ash. 12 9 6 114 ap
Vestibule posts front..... 8 10 4 82 o
Vestibule girts and stool, 18 2 11 48
Vestibule plate, ash..........c.ou.... 2 7 v 14 5
Bonnets—whitewood and ash........ 2 30 8 61 oo
Vestibule finish ash and cherry ...... o g oo 46
Vestibule angle irons.........c..... 2 1L 8 23 -
Vestibule angle castings............. 4 ok 14 3 8
391 14
No. per Weight Total
car. b. oz. Ib. oz.
74-in. hard DINCIOOT. . ovpe = oo iers s1es v i 496 £ 0
34-in. hard PINE HDOE o mesot o posman ol oo &1 156 s
7%-in. hard pine floor, vestibule... 00 65 ae
Vestibule floor furrmg ............. 8 3 4 26 ot
Miscellaneous, screws, bolts, etc..... Z‘;;
No. per Weight Total
car. 7 oz. 1b. cz.
Wallace door hangers............... 2 30 60 o
End door bolt: s = s e s s mpmsas . S0 2 I 8
End door bolt washer . 8 s v 5o 4
End door strips. . 16 . 4 4 o
Meat: d00F JA8eH o i 55 556 00 mm s . 4 g 3 55 12
End door face stnps ........ i 4 : s 1 6
End door threshold. o s 4 2 o 8 s
End door threshold. e 2 11 e 22 5
Vest. door butts, bronze 12 .. 14% 181 1
Door handles, outside......... 4 1 3 4 12
Door handles, INSTdel wvee o v 4 4 1 2 % 8
Door fastener, outside... 2 . 5 G50 10
Door fastener, inside...... 2 3 o0 6
End door catch......cov... 2 - 4 5 8
End door casing........... 2 . 3 3% 6
Vest door latch plate. . . 8 2 6 3 co
handles .. 504 ¢« 4 G 7 1 12
& “  keeper .. 4 e 2 o3 8
“ “ striker ........ . 4 4 1 a6
“ ‘“ lock pieces...... . 4 - v 00 F
End doors, 2 prs., no glass.. ” 4 20 4 81 Ao
Vest. doors, 4 prs., no glass.. 4 36 4 145 o
352 7
No. per Weight Total
car. 1b. oz. 1b. oz.
End sills, oak.evvervvnneeninnnn.. . 2 88 8 177 o
Bottom braces, oak. - 12 47 8 95 .
Center sills, oak..... 2 1 e 22
Cross sills, oak ......... . 2 36 % 72 0
Cap timbers, oak....... oie O 7 4 116 .o
End sills, furring oak. 4 & 12 23 oo
Queen post timber
Iloor timber, 4 in. oak. 4 - 8 -
Floor timber, 14 in. oak........
Sills with sash numbers, hard pme 20 4 8o fo
Truss: plank; Cherry. ... suwsssmwssss 20 5 8 1884 o
Bumpersi ool iy e ernsio 2 5 8 11 50
Spring casting, furring oak......... 4 3 4 13 A
Wood platform, oak.....coecvevenns 2 60 5 120 e
Side and corner post, ash. 22 - 15 8 343 e
End belts, ash......... 2 35 .. 70 o
Body plates, hard pine. 2 76 s 152 o
Trues rodssmmesssmeiss 2 73 o 146
Trap tee irons .......ccceevvuuuns 8 8¢ 2 89 s
Platform supports ............c.... 4 113 4 453 o
End sill plates::cuwss:snmmessunse 2 12 8 25 a5
Long side plates with remforcmg
bars riveted on top edge and angle
riveted to bottom edge S 56 . 1250
Truss rod anchors ......... 4 15 .. 60
3,436 o
TABLE III..-—SUMMARY OF CAR WEIGHTS, 1909 TYPE.
Lb. Oz.
Car body bare as weighed.....c.vveveninonnnennnnnnnennn 11,170 4
HEaters csowsvsssnedsiness s s ame o 8es o 403 1z
Sand, DOXeS . sswmw e sswne s s s e s pms 117 8
Headlights (mcandescent) .............. 32 -
Seats, Teversible ........o.uioeeniiiiis L 834 op
Seats, SEATIOTIATY  oooeols s s 00 ¥ 5 3 e ¥ ol hatene : 222 8
SCEADELS & s o o 5 5205 ¢ & BEEE & 8 LS 85 (6 ol ssa siot s lekeranat 5 479 12
Fenders ..... 164 4
Hand brakes 5 238 9
DTaW: DATS < iivias o oi5isee s e o5 eiermgels eharsisie i he T 134 oo
Registers, trolley catchers.....c.......coooviueen. 76 o
Electrical equipment, excluding MOLOTS .« % e vene s s 2,382 7
Air brake equipment...........cc..... 1,335 oo
Four GE-80 motors 11,840 oo
Two Standard trucks 12,610 e
AHel E1 6000 09/6000 0506050060550 CO00006000C0G 0000000 (EIFE: 10
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being on the body and fittings, where the major saving oc-
curred. A summary of these weights is given in Table III.

Great care was taken to determine the actual weights of the
completed cars, trucks, etc. There was naturally some slight
differences between different cars, but the following are some
of the actual weights: Car body No. 1406, 1909 type, with both
trucks, weighed 25,790 Ib. With one end jacked up, the weight
of a single truck in this equipment was 6305 Ib. The weight of
car No. 1721, of the 1907 type, was 48,700 lb. The weight of
car No. 645, a 30-ft. straight side box car made by the Stephen-
son works in 1903, was 44,600 Ib. The weight of car No. 1394,
of the 1909 type, was 42,000 lb. The weight of one truck with
motors was 12,250 lb. These figures show a clear gain of
3Y% tons in each of the new cars compared with the 1907 type.

The engraving on page 574 shows a half section of the three
types of cars described. No. 1 is a 34-ft. semi-convertible car
of the 1906 type with large platform, pneumatic operating doors
and folding steps. Section No. 2z is of the 1907 28-ft. semi-
convertible cars, and No. 3 is the 1909 28-ft. standard car. The
sections show the difference in the design of the cars, espe-
cially in the headroom in the lower deck. The dimensions from
floor to roof of the car were kept the same and the total width
of car of the 1907 and 1909 types over the side, just below the
window sill, is the same.

The results of this saving are shown in the following sum-
maries of tests made with recording wattmeters in actual
service, counts having been taken of the passengers in addition
to the precaution of changing around the motormen as outlined
above. For conservative estimates, the cost of power was as-
sumed to be 0.6 cent per kw-hour.

TESTS

Tests in urban service were made on the Stoughton-Campello
lime. The round trip required 175 hours, and the distance run
was 15.72 miles. The cars used were (1) 1907 semi-convertible
“1717,” with Brill 27-E-1 trucks, 6 ft. 4 in. wheelbase, and (2)
the 1909 semi-convertible “1728," with standard O-s50 trucks, 4
ft. 10 in. wheelbase. Three trips were run on Feb. 15, one being
rejected on account of delay, and three trips on Feb. 16, 1910.
One car ran 30 minutes later than the other. The equipment
on both cars was practically the same,.

Meters were checked before tests, and exchanged on the
second day. The motormen were also exchanged on the second
day in order to get average rcsults. The rail was good on
both days, although snow was on ground. The first day was
cold, the second day warm, causing the motormen to run care-
fully on account of water on track.

The following is a summary of tests with the cars equipped
with a 17-69 gear ratio:

Difference,
Stops Average Watt- watt-
per watt-hours hours per hours per
Trips. car-mile. per trip. car-mile. car-mile,
F7280CAT: 2 s 5 5.3 41,200 2,621 581
TZ17 €Ay ,« areie s 5 4.7 50,344 3,202 sy

Assuming a car to run 210 miles per day, and a cost of 6 cents
per kw-hour, the difference quoted above would mean a sav-
ing of $0.732 per day per car. The 44 1909 cars would then
show a saving of $11,756 per year of 365 days over the same
numbcr of 1907 type of cars.

The following is a summary of the tests made in the inter-
urban runs from Brockton to New Bedford with a 22-64 gear
ratio :

Difference,
Stops Watt-hours watt-hours
Type. per car-mile. per car-mile. per car-mile,
ROOZN . . o 1,710 2.68 3,320 539
1900 «vuun. I:733 2.20 2,781
o S O —

The Brussels Tramways Company is making extensive im-
provements in anticipation of handling the large crowds which
are expected to attend the exposition to be held in that city dur-
ing the coming summer. A 4000-kw turbo-gencrator is being
installed in the power station and 100 new motor cars and 100
open trail cars have been purchased.
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INSPECTION AND REPAIR OF ELECTRICAL EQUIPMENT

The following paragraphs will describe some electrical prac-
tices of a railway company whose methods of inspection, repair
and manufacture are so thorough that its total equipment fail-
ures in the severe winter months cause an average loss of only
0.75 mile for every 1000 car-miles operated. This company’s
standard four-motor equipments are the GE-80 and GE-67
types geared 17:67, while the greater number of its two-motor
equipments consist of GE-67 and GE-1ooo types, also geared
17:67. The most common controller on double-truck cars is
the K-16, but the single-truck cars carry K-10 controllers modi-
fied to the K-11 type by using No. 4 wire.

Cars are inspected every 24 hours at the division depots,
but a more thorough inspection is made once a month. One
unusual feature of this work is the attention given to the
trolley-base connections, which are soldered on special ter-
minals and further secured with set-screws bolted down
solid. Passenger cars are thoroughly overhauled every
55,000 miles to 60,000 miles. Since a car is not permitted to
stay out of service for more than a day, it is necessary to use
spare trucks, motors, controllers and other parts. This substi-
tution of equipment makes it possible to repair individual parts
of cars more thoroughly than would be possible on the car it-
self. Upon receiving a car for the general overhaul, the
braking and electrical connections are immediately unfast-
ened, the car body raised on a trestle and the trucks shunted
to the truck shop. The brake cylinders and the electrical
apparatus, including resistances and trolley stands, are then
taken off and replaced at once avith new or overhauled
material. The cable ducts on the car body are opened, cleaned
and répainted, renewals being made where necessary.

ELECTRICAL EQUIPMENT OVERHAULING

In overhauling the electrical equipment, the motors are first
stripped of their armatures, field coils and brush-holders,
which are sent to the proper department. The oil cups are
cleaned and the motor frame is scraped inside and out. After
the interior of the motor casing has been painted with black
insulating compound, oiled canvas liners are placed around the
permanent pole pieces and the frames are ready for assembling.
The cleaned or repaired field coils are next put in place and
the magnet plates bolted home with finished steel bolts and
hexagon nuts having spring-lock washers. After the motor
frames have been bolted together, a gage is inserted between
the pole pieces to test for proper spacing. If the distances are
found correct, the armature is inserted and another gage used
to determine the distance from the pole pieces. When the
brush-holder yokes, brush-holder bearings and lubricating
equipment have been installed the motor is subjected to a
running test for three hours at 40 amp. During the course of
this test, the motor is coated with a quick-drying mineral black
paint. Finally, the overhauled gearing is lubricated, encased
and put on the trucks with the motors ready for service. The
motors and gearing are always overhauled in sets of two or
four.

The armatures taken out of the motors are first inspected
for bearings and, wherc nccessary, renewals are made with
cast-steel sleeves lined with babbitt. Next the entire armature
is carefully cleaned, the commutator turned and polished, and
the string band inspected or rencwed. The commutator is
then subjected to the millivolt test from bar to bar. TFinally,
the armature is given a 100o-volt ground test and, after shel-
lacking, is available for service.

The field coils removed from the motors are placed in a
section of a motor frame and undergo a millivolt reading
without a magnet. Then a second reading is taken, after a
magnet attachcd to an air-cylinder has been lowered on the
coil as shown in onc of the illustrations. If the meler reads
up to standard and shows no variation when the coil is under
pressure, the outside tape is repaired and the coil is dipped
in air-drying compound. In this connection it may be added
that in the casc of outside-hung motors a great reduction in
motor-lead trouble has been attained by boring the motor
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frames on the axle side and bringing the leads out as near the
king bolts as possible.
MANUFACTURE OF ARMATURE COILS

The following description of the manufacture of a GE-67
armature coil will give a fair idca of the company’s practice
in coil work generally.

The GE-67 coils are
made three at a timg,
as the coil-former has
a triple groove. Before
they are taken off the
former they are kept to
shape by binding them
with soft lead straps.
Fish-paper strips are
then inserted by hand
between the coils, after
which the coil is tied up
and the lead straps re-
moved for re-use. The
coil is next dipped in
Standard varnish and
left to air-dry. After
drying, the insulation is
removed from the ends
for a length of 214 in.

Commutator Repair and Air Mag- The ends are then
net for Field Testing tinned and covered
with web-sleeving.

After this the strings are taken off and the sides of the coils are
surrounded by fish paper, which is hot-glued on by a small
air press. Only the sides arc treated in this manner, as they
form the part which goes into the slots. The coils are then

Coil Formers for GE and Westinghouse Armatures on
One Shaft

taped by machine with linen taping, which is applied so that
half the next turn always overlaps the preceding one. The
coil is then dipped in air-drying Voltalac and treated with
soapstone to make it enter easily into the armature slot. The
completed coils are stored in closets, according to type, and are
marked with the date of manufacture so that the oldest will
be taken out first.

ELECTRIC RAILWAY JOURNAL.
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The same shaft which carries the GE-67 former shown in
the illustration has two treadles, as it is arranged to receive
either a Westinghouse No. 3 or No. 12 coil former at the
opposite end. The Westinghouse formers permit the winding
of single coils only.

The different car depots are supplied with armature tags,
on which the foremen indicate why a given armature has been
removed and rcplaced. This tag accompanies the defective
armature to the shops, where the stub is torn off and returned
to the carhouse as a receipt. The other side of the tag is used
for the shop foreman’s report on the repaired armature and
its destination. A history of every armature is kept in the
master mechanic’s office in a loose-leaf record, which shows
when the armature was purchased, repaired electrically or
mechanically, turned, painted, rewound or furnished with new
bearings. At the end of every month the different classes of
repairs arc totalized.

FIELD COIL MANUFACTURE

Field coils, after winding, are heated for the removal of
moisture and then dipped in Standard yellow varnish until
the absence of bubbles shows that all air has been expelled.
Next the coil is baked over night and then supplied with flex-
ible leads made up of 245 strands of untinned No. 30 rubber-
covered wire. One lead is 24 in. and the other 6 in. long.
When the leads are soldered on, insulation is begun. The
leads, however, are not tied down parallel to the coil until
some mica has been inserted between them and the coil. The
insulation consists of two double-overlaps (four thicknesses)
of glace belting and one layer of insulating tape. The field is
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Connections for S.P. K-6 Controller and Rheostat for Four
GE-1000 or GE-67 Motors

then re-dipped and baked all night. After the second baking,
the corners of the coil are reinforced with No. 8 oil duck.
The entire coil is then taped with black Competition rubber
tape and air dried in Voltalac to complete the operation.
CONTROLLER WORK
Particular attention has been given to controller troubles,
and, as a result, several changes have been made in construc-
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tion. That portion of the controller case opposite the space
between the main and reversing cylinders is covered with No.
16 fiber screwed down on wooden blocks and the cylinders are
separated by a fiber barrier. In the K-6 controller, insulating
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Connections for S.P. K-12 Controller and Four Motors

barriers have been placed hetween fingers 15 and 12, in addition
to those between 19 and R-6 and 19 and 15, which were in-
stalled by the manufacturer. The controller board is also in-
sulated with mica from finger 19 to ground. Instead of carry-
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ing the ground wire from the ground terminal on the main
board to I2, a wire is sweated to F2 and connected to ground
on the main cylinder block. In all controllers the motor cut-
outs are plainly marked “1” and “2” to avoid errors.

Nearly all parts of the K-6 and K-10 controllers are inter-
changeable. Old segments and fingers are cut down for use
again wherever possible. Every division is supplied with a

ZISSN\
Elec. Ry.Journal
Two Types of Reverse Fingers in Controllers

bar bender to make segments from bars supplied by the shop
storeroom. Phosphor bronze fingers are used on the reverse
cylinder at one-third the cost of the usual drop forgings.
All heavy filing or sand-papering is avoided in cleaning fingers,
segments and cover plates, as such parts are simply dipped in
lye and acid, then chamfered with a rough file and buffed.

One feature of the controllers is that they are not grounded,
but are insulated on a wooden block, yet very little trouble has
arisen from blow-outs and there have been no instances of
shocks to the motorman. When the controllers go through
the daily inspection they are blown out with compressed air,
which results in keeping them so clean that there are no
leaks or bad short circuits. In overhauling controllers the case
is stripped down to the back, pointed with black insulating paint

New and Overhauled Controllers

on both sides and lined inside with asbestos, after which the
micrior is rebuilt.

&
A 4

The Richmond Railway & Power Company, Richmond, Va.,
finding that its passengers have the usual tendency to place
their feet on the corner rattan scats, protects the later by at-
. high and 3§ in.

taching along the edge a wooden strip 1Y%
thick.
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SHOPS OF THE CINCINNATI TRACTION COMPANY

Motor-Driven Tools, Armature Shop Methods and System of Card Records

equipment of excellent tools, practically all of which
are driven by individual electric motors.  This article
includes descriptions of the motor-driven tools, the armature
shop methods and the system of card records used in shop

THE shops of the Cincinnati Traction Company have an

WXL § g Ak

Cincinnati Shops—Armature Coil-Winding Machine

accounting and supervision. It also mentions several interest-
ing maintenance practices that are being followed on the Cincin-
nati property.

ELECTRICAL REPAIR SHOP

The Cincinnati Traction Company normally runs 700 cars
which are equipped with 1700 motors. Heavy grades on many
car routes make very severe demands on these motors, a large
proportion of which are on single-truck cars. Many of the
motors have been in service for a long time and a consider-
able number of them are of the GE-1000 and 8oo types. The
severe service conditions which the Cincinnati equipments have
to meet are reflected in the armature repair room. At the
present time new coils are made in this department at an av-
erage rate sufficient to wind about 75 armatures per month. No
armatures are repaired in the car houses, but all such work is
centralized in the main electrical repair shop where a com-
plete installation of coil manufacturing apparatus has been
made. Practically all the tools in this shop, some of which are
illustrated herewith, have been designed and built in the nearby
machine shop of this company.

The armature shop machinery is enclosed in a substantial
building, one-story high, with large windows on all four sides.
This building is subdivided into an armature coil-winding
room and a general electrical repair room with one corner
set off for testing purposes. The larger tools in both rooms are
served by a chain-block hoist supported on an I-beam trolley
runway.

WINDING ARMATURE COILS
All the armature coils required for the maintenance of the
1700 car motors are made in the winding room at this shop.
Power-driven forms are used in winding all but GE-58 coils.
Winding and taping machines are arranged on opposite sides
of a central table on which the unfinished coils are stacked.
Steam-heated forming presses are mounted on a bench at one

side and the curtain department is at the opposite end of the
room.

Three forms are provided for winding GE-58 coils. These
vary in size by the thickness of the wire used so that a set
made up of one layer wound on each form will nest accurately.
The middle of the three sections is wrapped with fish paper
so that its wires are separated from the other two. When the
three sections have been assembled a covering of fish paper is
glued on and the set is pressed into shape.

One of the illustrations shows a home-made, air-operated
press used in shaping coils. In this press, as well as in the
older type toggle-joint presses also used, the forming blocks
are hollowed out and provided with steam connections. After
the application of the fish-paper jacket the coil is inserted in
the press, pressure is applied, the coils and glue are heated
by steam fed into the forming blocks, and then the coil is al-
lowed to cool under pressure. During this process the at-
tendant, who also applies the fish paper, busies himself with
getting another coil ready for the press.

The air-operated coil press has two cylinders, at right angles
to each other, and their pistons operate two forming pieces.
Brass forms are used and sets are available for coils of sev-
eral different shapes. The piston on the horizontal cylinder
is fitted with a spring somewhat heavier than that on’the up-
right piston, and therefore when equal air pressure is admitted
to both cylinders, the upper forming piece comes into place
a little ahead of the lower one. A small engineer’s valve is
used.to control the air to the cylinders of the press.

After the straight part of the coils has been covered with
paper the coils are passed along to the taping table which is
in charge of two young women. Here the straight portions
are wound with fish cloth. The final covering is made by
winding white cotton web tape all the way around the coil
and doubling it on those sections which are to lie within the

Cincinnati Shops—Two-Cylinder Armature Coil Press

slots. Before taping, the coils are dipped and allowed to dry,
and after taping they are given a second dipping.

The coil-taping machines and power-operated winding forms
are driven from a shaft extending under a large table in the
center of the room. This shaft is in turn driven by a s-hp
Westinghouse motor which stands on the floor under the table.
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Field coils that have been burned out in service are util-
ized and the wire re-insulated if not too badly damaged By
means of home-made devices, as shown in the illustration on
page 583, the wire 1s cleaned and retaped as it 1s wound onto
a power-driven form. About $450 1s saved on each coil
by this process. The winding lathe used in this work 1s similar
to that used in winding armature coils. It was designed and
built in these shops. It is driven by a belt from a driving
shaft in the winding room. All the power required for wind-
ing coils is furnished by a single 5-hp motor, and the current
used 1s metered so that a proper charge may be made in de-
termining the cost of coils.

A stock of sheet insulation cut into the shapes required n
winding work 1s kept in a rack in the electrical shop. This
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IMPREGNATING PLANT

The impregnating plant is shown on page 583 This equip-
ment was built by the J. P. Devine Company and insulating
compounds manufactured by the Standard Varmish Company
are used. About 12 coils are treated each day and the plant
is operated daily, because all of the coils in the 1700 motors
are being put through this process. Vacuum 1s obtained with
a motor-driven pump and the supply tank is operated by an
independent motor. The raised platform about the two tanks
and the substantial stairway thereto facilitate the work.

The compound in the supply tanks is kept hot all the time by
means of steam fed from the shop steam supply system. Dur-
ing the daytime when coils are being treated the steam is re-
heated in a gas-fired superheater built inside the armature

Cincinnati Shops—General View of One-Half of Machine Shop

insulation is punched out of large sheets by mecans of sets
of dies used in a punch press, which is a part of the machine-
shop equipment.
COIL TERMINAL ANCHORAGE

About 14 months ago a new terminal anchorage was de-
signed and put into use on all field coils manufactured n this
shop.  Since then not one of these terminals has been de-
stroyed.  Provision for attaching a lead wire to cither outside
or inside terminals is afforded by a tapped and threaded hoss
against the top of which the lead-wire ternumal lug is held se-
curcly by a cap serew with a lock washer. The terminal for
the outside wire 1s about 3%-m. long and L-shapced so that
it will fit over the side of the coil. A hole is drilled 1 the
angle of the I. for insertion of the wire. The inside terminal
also is formed to fit the contour of the coil and 1s provided
with a strip of copper which reaches across the width of the
cotl and is bent around the end of the inside wire before sol-
dering. The main part of each terminal is common brass.

shop close to the impregnating plant. By mecans of this super-
heater the temperature of steam at 50 lb. pressure s raised
to about 6co deg.

The pressure tank is cmptied cach afternoon and a set of
cotls put in to dry during the night. The ordinary shop steam
supply is used to keep the pressure tank hot over mght In
the morning a vacnum of about 27 m. is put on the pressure
tank for 24 hours. Meanwhile the compound s being heated
by the superheated steam. Then the compound 1s allowed to
flow wto the tank and cover the coils.  The supply valve 1s
closed and the coils are kept under an 8o-1b, pressure for 2V
liours,  The results obtained by this process of coil treatment
have been especially satisfactory

Jefore a cotl 1s put throngh the wsulation process it is
wound with strip muslin and speaial threaded plugs are in-
serted 1 the cotl terminals to exclude the componnd.  After
the coils are removed from the liquid the wmushn is quickly

torn off.  This leaves the outer surface of the coils in a
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smooth condition. The old muslin, which carries with it a

great deal of compound, is saved and when a sufficient quan-

tity has accumulated the compound is melted off by placing

the refuse muslin in a kettle under which there is a hot fire.
MISCELLANEOUS SHOP EQUIPMENT

The armature shop equipment includes two lathes, each of

which is independently driven by an electric motor. One of

-

"Ry

ELECTRIC RAILWAY JOURNAL.

[VoL. XXXV. No. 14.

tures are stored is close to the door leading to the machine
shop and the man from the machine shop who finishes the
bearings can easily step across and caliper the shafts.
TESTING BOARD
A testing board has been fitted up in one corner of the elec-
trical shop. Controllers are repaired and resistances as-

Cincinnati Shops—Small Turret Lathe with Independent
Motor Drive

these lathes is used for turning commutators and the other
for banding. The lathes stand at right angles to each other
and close to a platform on which armatures are stored. A
jib crane with a, chain-block hoist serves the two lathes and
the storage platform. By this arrangement of tools the course
of an armature through the shop is made direct. The winding
horses are located on the south side of the building. From
here the armatures are taken into the baking oven at the
southeast corner and thence to the storage platform nearby.
The platform has on it at all times armatures in two condi-
tions : at the south end are those which are ready for the turning
lathe, and at the north end those which are ready for ship-
ment to a car house. The single jib crane located near the

Cincinnati Shops—z4-in. Lathe and D.C. Variable-Speed
Motor :

sembled here. The testing board includes two panels with
illuminated dial voltmeter and ammeter mounted on a swing-
ing bracket. In testing circuit breakers they are mounted ver-
tically. A series of seven knife switches connecting with re-
sistance grids makes possible an adjustment of the load from
55 to 335 amp.

Alternating current for testing purposes is available in any
part of the armature shop. Current is received into the shop
at 110 volts and a system of wiring in conduit makes this
voltage available at a number of sockets conveniently dis-
tributed. The 2300-volt testing transformer is mounted on a
truck and is provided with a long connection cord. No mat-

Cincinnati Shops—Motor-Driven Wheel Lathe Served by
Air Crane

two lathes and the platform is thus available for doing prac-
tically all the heavy lifting required in moving the armatures
about the shop.

Each armature shaft, just before the armature is approved
for service, is fitted with new bearings. No special attempt
has been made to standardize armature shafts and so bearings
are fitted for each. The platform on which the finished arma-

Cincinnati Shops—Horizontal Boring Machine with
Independent Motor Drive

ter where the truck may be wheeled about the shop floor the
cord will still reach one of the current supply sockets.
CURTAINS
Two power-operated sewing machines have been installed
at one side of the coil-winding room. These machines are op-
erated by two girls, who repair and make all the curtains for
the open cars. About 200 sets of summer car curtains are re-
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Cincinnati Shops—Vacuum Impregnating Plant in
Armature Shop

Cincinnati Shops—Corner of Electrical Shop Set Apart for

Testing

Cincinnati Shops—Field Winding Lathe and Wire-Retaping

Device

g i VT B

Cincinnati Shops—Independent Motor Drive for Banding

and Commutator Lathes

Cincinnati Shops—Home-Made Electric Crane in Shop
Yard

Cincinnati Shops—Motor Installation Driving Two
Grinding Tools
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quired each year. A cheap canvas is used because it is thought
more economical to replace them frequently than to repair
more expensive curtains. All the curtains on every car that
is put through the shop are inspected and overhauled by these
two young women. The better class of curtains used on closed
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Cincinnati Shops—Cost Accounting Record Card

cars are rebound and the cloth is turned end for eud, thus
putting the faded part next to the roller and out of sight.

When this curtain shop was equipped with the power-driven
sewing machines several attempts were made to build a satis-
factory power clutch for driving the sewing machines off from
the main shaft underneath the table. None of these was high-
ly successful. Now the machines are under excellent control,
obtained through the medium of a power trausmission device
manufactured by the sewing machine builder.

MACHINE SHOP

The machine shop of the Cincinnati Traction Company is
of particular interest because of its excellent equipment of
tools, nearly all of which are independently driven by 500-volt
electric motors. In purchasing these tools special care was
taken to choose those which would be suitable for removal at
a later date to the new shop buildings which the company is
planning to erect. The present machine shop building is shared
jointly by the Cincinnati Traction Company and the Cincinnati
Car Company. A high fence separates the work of the two
companies. The
car-building com-
pany’s business has
grown to such
proportions that it
is necessary for it

S
Cincinnati Traction Company.

Barn Armature Record.

Car {88%" Date,. . .. 190 -
Atrhature, Type, . to have more roq}:n
n hence « .the
Date in, - Dateout . and . ence t
traction company,

which has ample
land close by the
present shops, will
erect new build-
-ings and the Cin-
nati Car Company
will occupy part of
the space now used
= ; - by the traction
- o company.

CAUSE FOR SENDING TO SHOP;

Bern Foreman.

MOTOR
INSTALLATIONS
Severalofthe ac-

companying illus-
trations show vari-

B. B - S

Person Receiving Armeture.

NOTE:~Both Barn Foreman and person recel7ing Armstore most write what 15 helr oplolon was the
oauso of the Wouble. .

Cincinnati Shops—Report Accompany- o©ous methods of
ing Defective Armature motor installation
for driving the

tools in the machine shop. The electrical equipment has been
installed in a very thorough manner. The 3500-volt supply is
brought to a main switchboard erected close to the shop fore-
man’s office and from this board feed lines radiate to various
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groups of tools. Each line 1s protected by a circuit breaker on
the board. All of the wiring inside the building is enclosed in
tightly fitted iron conduit with porcelain condulets at all outlets.
In laying out the conduit great care was taken to provide against
accidental injury to-the conducting wires. The thoroughness
of this work was warranted because of the desire for protec-
tion against fire and assurance of continued current supply to
each machine tool.

The feed lines from the control board pass through conduit
carried on the roof rafters or under the concrete floor and
terminate in small panel boards at the tools. One of these
boards is illustrated in the view showing the group of tool
grinders. At the board the feed lines emerge from the porce-
lain outlet and connect directly with a General Electric type
C two-pole circuit breaker. From the opposite terminals of the
circuit breakers the lines are again carried in conduit to a
starting box and thence in conduit to the motor. In this way
no wires are exposed, except the very short lengths necessary
for attaching to the terminals of the different pieces of ap-
paratus. The terminal board at each tool is of fireproof con-
struction and is mounted in a substantial angle-iron frame
bolted to the concrete floor or to the machine which is to be
driven.

The motors are of the variable-speed commutating type and
of both Westinghouse and General Electric manufacture.
Special care was taken in the choice of motors for operating
the various kinds of tools. Those motors which drive lathes
have reversing controllers with a speed control handle direct-
ly on the lathe carriage. Thus it is possible for the machin-
ist to start, stop or regulate the speed of his lathe through
wide limits without leaving the position where he can best ob-
serve the working of the cutting tool. Some of the older tools
in the shop are driven by GE-800 railway motors, ‘which, at
a cost of about $30 each, were rewound with shunt fields and
now are said to give excellent service for driving constant
speed tools.

HORIZONTAL BORING MACHINE

A great variety of railway shop work can be done with
facility on the new Lucas horizontal boring machine shown on
page 532. This machine is driven by a 3-hp semi-enclosed
motor mounted on a cast-iron pedestal which supports it about
5 ft. above the floor and stands about 2z ft. away from the
bed of the boring machine. The elevated position of the mo-
tor permits the use of a belt for transmitting power to the gear
box of the machine. The table of the boring machine may be
fed in either direction horizontally and the boring shaft has
hand and automatic feeds for horizontal or vertical movement.
\With these combinations and a number of large cutting tools
a considerable variety of work can be performed. The illus-
tration shows the machine in the act of facing a casting.

REBORING MOTOR SHELLS

The horizontal boring machine just described is used for re-
boring motor shells. In this work a heavy jig and dummy shaft
are used to support the shell on the machine table. Special clamps
are provided for holding the jig to the table so that the holes
bored will conform to uniform standards. When a shell is to
be bored the bolt-holes in the bearing housings are first re-
bored and increased in diameter from 1 in. to 134 in. Then
the jig is set on the table of the horizontal boring mill and an
arbor is put through the axle bearings. The shell and jig are
held to the table by bolts passed through the holes in the bear-
ing housings. By means of a boring bar with adjustable
cutting tools the armature boxes are first rebored. Next an
arbor is put through the armature bearings and the cutting tool
adjusted to refinish or rebore the axle bearing housing. By
the use of this combination of jig and bars uniformity in bear-
ing housings is assured.

Four sizes of axles are used. New axles are finished 435 in.
in diameter and after they have been worn are taken out and
turned down to 414 in., then, after a second wearing, they are
turned to a diameter of 4 in. for use in another type of motor.
In this way, with these three standard sizes, the purchase of
one new axle and the machine work on two worn axles make
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it possible to put three new axles in service on the road. In
working over old axles they are carefully annealed in a black-
smith shop so that the metal may be under no undue stresses
when it is returned to service.
LATHE EQUIPMENT
A 24-in. Lodge & Shipley lathe, direct driven by a 1o-hp
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Cincinnati Shops—Monthly Comparative Statement of
Armature Shop Work

motor, is used for turning axles and for all kinds of general
work. Two lathes of similar manufacture with swings of 20
in. and 16 in.,, driven by 7%4-hp and 5-hp motors respectively,
are used for smaller work. The 24-in. lathe showing the driving
motor in the foreground is illustrated on page 582.

The Dreses turret lathe shown in one of the illustrations is
driven by a 2-hp motor installed directly at one end of the ma-
chine. Power from the motor is transmitted through a single
reduction gearing to a shaft close to the floor. This shaft
extends under one end of the bed of the lathe and carries a set
of cone pulleys which connect with the other set of_ cone
pulleys by the usual leather belt. The switch, starting box
and circuit-breaker for the motor are installed on a standard
control panel within reach of the lathe operator from his posi-
tion near the tool post.

: WHEEL LATHE

The 42-in. Putnam wheel lathe illustrated is driven by a
25-hp variable-speed motor with a reversing speed controller.
In turning steel wheels they are first roughed with a round-
nosed tool and then finished with a shaping tool ground to the
full contour of the tread and flange. A special air hoist for
handling wheels and axles is mounted close to the driving end
of the lathe. This hoist is made up of an air cylinder and a
heavy piston extending upward. The top of the piston carries

and swing them onto the lathe centers. The lifting movement
of the jib crane is controlled by an engineer’s valve mounted on
one side of the vertical cylinder.

MISCELLANEOUS TOOLS
The pair of grinding machines shown in one of the illustra-

tions on page 583 is driven by a 4-hp motor, with a pulley on
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Cincinnati Shops—Record to be Filled Out by Applicant

for Employment

each end of the armature shaft. One of these machines is a
Bullard surface grinder and the other is a Sellers universal
twist-drill grinder. This installation stands close to the enclosed
tool room adjoining the shop foreman’s office.

In addition to the tools here described the equipment of this

shop includes the following tools driven by motors of the
capacities stated:

King 4-in. vertical boring mill, 1o hp.

Pond 21-in. chucking lathe, 774 hp.

4-ft. radial drill, 5 hp.

Lodge & Shipley 36-in. lathe, 12 hp.

Emery tool grinder, 4 hp.

Two sensitive drills, 2 hp.

Small punch and shear, 3 hp.

Other tools not independently driven are as follows:
Niles wheel borer.

Niles 200-ton wheel press.

Horizontal planer, 36 in. x 36 in. x 12 ft.

24-in. back-geared shaper.

No. 3 Cincinnati milling machine.

Jones & Lampson 2-in. turret lathe.

Two punch presses.

Axle straightening press with Watson-Stillman hydraulic

punch, having 8-in. ram.

Just outside the machine shop is a motor-operated crane
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Cincinnati Shops—Shop Car Repair Records

an I-beam jib rcinforced with a heavy tension rod. A trolley
carriage made of two small wheels yoked together travels on
the lower lips of the I-beam and supports a balanced arm, which
is uscd to lift the wheels. This lathe and cranc are installed
near the shop track on which wheels are received, and one man
can casily lift a pair of wheels off the shop track with the crane

THE CINCINNATI TRACTION COMPANY "=

RECORD OF EMPLOYEE LEAVING SERVICE

Name in full_ ... = o e =5
Employed as i - - at

Has this day Resigned . - . Resipned by Request. . ___ _._ Been Discharged.
Cause of Leaving. . 5 . —

While under my supervision I considered lim

Clerk Loreman

Clerk must ugn and forward this card to Assistant General Manager

Cincinnati Shops—Record of Employee Leaving Service

which has done good service in unloading material from freight
cars and placing it on the shop tracks. An illustration on page
583 shows this crane in the act of lifting a heavy cast-iron
pillar, which is to form the center support of a more powerful
crane that will replace the one shown in the illustration. On
this crane, as well as on all the lifting apparatus used in the
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shops and car houses which is operated by air, control is had
by the use of engineers’ brake valves. These valves are easier
to maintain than the more usual type employed in this service
and are freer from leakage.

SHOP CARD RECORDS

When a car is turned into the shop for repairs or general
overhauling, a heavy brown manila tag, 84 in. x 5.in. in size, pro-
vided with a protected eyelet, is tied on. The shop inspector
notes on this repair tag or card just what work is to be done.
After the car has been repaired and has been approved by the
inspector the tag is viséd and returned to the master mechanic’s
office.  When the repair tag is received at the office the infor-
mation presented thereon is transferred to the duplicate card
car record and filed vertically according to the car number.
One of these cards is reproduced on page 585 Thus in a single
file the master mechanic has at his disposal the complete shop
record of each car that has been repaired.

A simple method of presenting the shop expense for various
operating accounts of jobs, is had by the use of a card record
made up of 8 in. x 5 in. cards ruled as shown in the reproduc-
tion on page 584. These cards are filed vertically and one card
is used for each job or standing maintenance order. It will be
noted that the record affords a ready means of presenting the
labor and material and total costs for any one class of work
or any single job, separated according to the months of the
year. The cards are kept in drawers and are indexed and sub-
divided into three groups: (1) purchasing agent’s orders; (2)
job orders and (3) maintenance accounts.

The records of the electrical shop of the mechanical depart-
ment present a complete history of each field and armature
according to number. Fach day the barn foreman sends to the
foreman of the armature room detailed reports showing the
cause for removing and sending to the shop each armature that
needs repairing. The blank used in making such reports is
reproduced on page 584. The use of this blank has a good
effect in encouraging care and watchfulness on the part of the
men handling thc equipment in the barns. It will bc noted that
the barn foreman first is required to set down his opinion of
the cause for requiring that the armature be sent to the shop.
Later, when the armature and the foreman’s report accompany-
ing it are received in the armature shop, the person receiving
the armature writes on the bottom of the blank his opinion of
the cause of the trouble to the equipment. These reports, con-
taining the opinions of the two men handling the armature
are made in triplicate. One is kept by the barn man, one is sent
to the armature room with the armature, and the third is sent
to the master mechanic.

An independent record of each armature is kept in a loose-
leaf book by the foreman of the armature room. The pages in
this book are ruled to present the following information:
Number of the armature, style, dates received, nature of re-
pairs and dates delivered. The pages are 6 in. x 9 in. in size.

Each month a complete swunmary of the work of the armature
shop i3 made up and inserted in the system of card records
kept in the master mechanic’s office. One of these reports is
shown on page 585. It shows the number of armatures
received and delivered to each of the car houses, the number
of fields delivered, armature coils made, armature coils on
hand, field coils made and field coils on hand. Totals for the
armatures of various types of motors and air compressors are
presented and similar totals for all classes of armatures for
each barn and shop are shown. The report also presents
detailed comparisons of the work done on armatures of the
same type during the last month and the last year; it shows
the number of armaturcs sent in for complete repairs and part
repairs; commutator repairs, and the number in the armature
shop awaiting repairs. A similar report is used for recording
the repair work on fields and the number of trolley wheels
returned and delivered. With these reports and detailed com-
parisons presented the master mechanic is able to keep a close
line on the performance of the various classes of equipment,
as well as note the amount of work done upon each car by the
shop forces.

A rtather complete record of the

service of each shop
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employee is kept by the master mechanic, on a form illustrated
on page 585. When application for employment is made the man
is required to answer the questions shown on the blank and to
give references. All references are investigated before a man
is employed. Space is provided on the back of the application
card for noting the date on which the man is employed and
his hourly rate; also the date on which his work or his rate
of pay may be changed. When an employee leaves the service
a summary of his record is presented on a card which shows
the date and cause of leaving, and gives the foreman’s opinion
of the man. After having been properly filled out at the shop,
these cards are forwarded to the office of the assistant general

manager.
&

SCHEME FOR PREVENTING BREAKAGE OF COAL-
HANDLING GEAR

At the power plant of the St. Clair Tunnel Company, at Port
Huron, Mich., a simple scheme has been adopted for preventing
the breaking of important parts of the coal-conveying appa-
ratus. Coal for this plant is received in steam cars and dropped
into a crusher located beneath the track parallel with the boiler
and bunker house. From the crusher a horizontal conveyor
carries the coal to an elevator which in turn discharges into
a belt conveyor above the coal bunkers in the roof of the
boiler house. This train of coal conveying elevators and belts
is driven by an electric motor through a sprocket wheel and
chain. When the plant was first started the driving chain and
sprocket” frequently were broken by the excessive load put on
when a miner’s pick or some other piece of foreign metal got
into the crusher. It was necessary at first to keep extra
sprocket wheels on hand so that repairs could be made quickly
if the crusher became clogged with foreign substances and
brokc the driving apparatus.

The sprocket wheel originally was keyed onto its shaft and
thus any undue strain on the shaft showed its full effect in
tending to break the teeth on the sprocket wheel or the links of
the chain. To provide against such damage, the use of the
sprocket wheel key was discontinued and the wheel so fastened
to the shaft that an abnormal load would shear the fastening
rather than break the teeth of the sprocket.

In mounting the sprocket wheel in the improved way the hub
was bored out so that it had a slack fit on the shaft. Then a
collar was set on the shaft on either side of the hub to hold
the sprocket in its proper location. Next a hole was drilled
clear through the two collars and the hub of the sprocket and
a pin inserted. By the cut-and-try method a pin 3£ in. in
diameter was found to give sufficient shearing stress to carry
the full load of the coal-handling machinery, and to give way
and let the sprocket turn on the shaft whenever an undue load
was thrown on the crushing or conveying machinery. This
simple little scheme of mounting the sprocket wheel has done
away with a troublesome detail of operation. Now when the
pin shears and the motor revolves without driving the coal-
handling apparatus the foreign substance causing the shut-
down is removed from the crusher, a new pin is inserted
quickly and the machinery soon placed in operating condition.

STEEL CAR PANELS OVER WOOD

Owing to the climatic conditions in Richmond, Va. the
wooden panels on the cars are frequently cracked. Instead of
replacing them with new wood panels the Virginia Railway &
Power Company covers the old panels with steel of No. 18 gage.
These steel sheets are screwed on under the old side moldings
and when painted they cannot be distinguished from wood.
In fact, there are many cars which have wood panels on one
side and steel-covered panels on the other. When steel panels
are applied, they are continued past the belt rail without a
break and this prevents the rotting which occurs when water
from the belt rail gets inside the car between the joints of the
wooden half-panels. The plates are shaped in the company’s
shops and are applied whenever it is found that a considerable
number of the wooden panels are split.
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INTERESTING SHOP PRACTICES AT INDIANAPOLIS

Ingenious Methods of Caring for Wheels, Brakes and Motors on a Large Road

HE repair work for the city cars of the Indianapolis Trac-
tion & Terminal Company and for the interurban cars
operated on one division of the Terre Haute, Indian-

apolis & Eastern Traction Company is done at the West Wash-
ington shops of the former company. Many interesting and
thorough practices are followed here under the guidance of L.
M. Clark, master mechanic. The detail system of record cards
and monthly summaries of repair work are worthy of special
attention because they are designed to give the management of
the road very accurate and comprehensive statements of the
condition of the various types of equipment. The buildings in
which the repair work is done are not new, with the exception
of the paint shop described elsewhere in this issue. The re-
construction of part of the shop group is contemplated. The
present article describes the wheel practice, an air-brake test-
ing department and motor testing, and presents a number of
the blank forms used, together with a description of some of
the more interesting shop kinks.
WHEEL PRACTICE

The Indianapolis companies were among the first electric
roads to use steel wheels and steel-tired wheels, but now the

entered the axle number and the tire number. The tire on the
gear side is denoted by the letter “G.” The face of the tag also
bears the name of the inspector and the date on which the
wheels are removed from service. The reverse side of the tag as
illustrated shows a list of the eight common reasons for with-
drawing wheels and axles from service and provides a space
opposite for checking. The reverse side of the tag also has
spaces for showing the car number, wheel number, name of in-
spector and date for each wheel removed and put on.

After the steel car-wheel record cards have served their
purpose in the shop and the desired information has been en-
tered thereon at the time the wheels are returned to service, the
cards are turned into the master mechanic’s office. Here a card-
index system presents the history of each wheel. One of these
cards, which are 6 in. x 4 in. in size, is reproduced in part. It
will be noted that the various identifying characteristics of the
wheel are exhibited at the top, including the size, material, date
of purchase, name of manufacturer and notes regarding the
fitting of the wheel. Lines are ruled for 14 entries to show
the numbers of the cars under which this wheel has been
placed, the date it was put under each car, the measurement at
that time, the date, cause of, and

Gage Line

measurement at the time of removal,
and a tabulation of the number of
miles and days, and loss of metal in
service, also the shop number of
) the workmen who handled the wheel.

AIR BRAKE MAINTENANCE

Electric Ry. Journal

Indianapolis Shops—Contour of Steel
Wheel Flange and Tread

steel-tired wheels are being dispensed with. About a year ago
the two conipanies adopted a forged-steel wheel manufactured
by the Forged Steel Wheel Company, Butler, Pa. None of these
wheels has, as yet, been in the shop for re-turning, although some
of them have run more than 40,000 miles. The wheels used
under interurban cars are 34 in. and 38 in. in diameter and have
rims 3% in. thick with a contour as shown in the accompanying
engraving. The tread of this wheel is 3 in. wide and the flange
1% in. thick from gage line to the back of the wheel. The
flange is 7% in. deep. It is the practice to wear and turn the
rims down to a thickness of 3% in.

The wheels in service arc inspected with a limit gage made
from case-hardened steel ¥4 in. thick. It is so shaped that its
position is fixed by the back of the wheel and the flat of the
tread. It will fit over a flange that has a thickness no greater
than 7§ in. on a line 14 in. above the projected line of the
tread. When a wheel has reached this limit of wear it is taken
out of service and about 5/16 in. of metal is turned off the
tread in order to reshape the flange. The wheel inspectors pay
especial attention to ordering wheels in for re-turning at the
point in their life when the flange can be reshaped with the
least practicable loss of metal on the tread.

WHEEL RECORDS

Detailed records of the performance of each wheel are care-
fully kept in the office of the master mechanic. When a pair
of wheels is sent into the shop for any work a tag of the form
illustrated is attached to the axle. On the face of this tag are

Indianapolis Shops—Limit of Wheel-
wear Gage

A testing room for air brake parts
has been fitted up with devices for
making thorough inspectionts of the
more important parts of the braking
equipment. The shop forces have
built here a complete testing rack
arranged so that a series of service
tests may be given triple, brake, feed
and safety valves and various types of motor-compressor gover-
nors. The governors are set at known loads by feeding the
test current through large banks of incandescent lamps used
for resistance. )

The most interesting feature of this air-brake test room is an
installation of reservoirs equipped for accurately testing the
pumping capacity of motor-driven air compressors. The prin-
cipal parts‘ of this testing set are two tanks, the capacities of
which have been carefully calibrated by measuring with water.
These tanks are mounted on the side wall of the room and con-
nected by a short run of pipe with a valve inserted. Provision
is made for closely observing the temperature of the air within
the tanks, and in computing tests account is taken of the rela-
tion between temperature and pressure. These corrections are
readily made by the use of a temperature table and they adjust
the results for the correct pumping pressurce exclusive of that
caused by the heat of compression.

The upper of the two tanks is connected with the pmnp by
a flexible metallic tube which is air tight. When the test set
was first installed rubber hose was used, but it was found that
the heat, dnring continned service, weakencd this to a point
where accidents might he expected.

The object of the pump test is to obtain an accurate record
of the amount of free air pumped by the motor compressor
while working against a hack pressure of 100 1h.

i
Electric Rys Journal

When being
tested, the compressor is run for the full number of revolutions
which it should make in a minute and not for a unit of time
of one minute.  This precantion is taken becanse of a possible
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variation in voltage which might change the speed even though
the pump was in good condition. The reason for using two
tanks is to be able to maintain a constant back pressure of 100
Ib. on the pump, meanwhile timing its revolutions and measur-
ing the air exhausted into the lower tank. .

In performing a test the pump is set to work and its exhaust
led through the metallic tube to the upper tank, the pressure in
which is allowed to reach 100 1b. The lower tank has a capacity
of 5 cu. ft. and is connected with the upper tank through a
When the pressure in the upper tank has reached 100 Ib.

Form 5
/ Indianapolis Traction & Terminal Company

STEEL CAR WHEEL RECORD CARD

GTIRENoO._____
TIRENo.__

AXLENoO.
REPAIRS_* . S

By,

\DATE

valve.
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any defect in the pump be located easily, while if the test were
made on the car a poor pump might be excused on account of
leaky pipes, incorrect gage or some other outside condition.

AIR-BRAKE RECORDS

A monthly report of the repairs made to air brake equipment
is prepared. The blank used to make this report is reproduced.
It presents a list of the types of compressors, governors and
brake valves used and the defects and repairs more commonly
experienced. In addition, the work on valves, cylinders, slack

e

REMOVED

CAR No.
WHEEL NO.________
BY.
DATE

O

DEFECTS

Put IN

CARNoO.__
WHEELNoO._______

BY.
DATE

Sprung Axle

| {Sharp Flange

\_{Loose Tire

| Broken Tire
| {Loose Wheel

|| Flat Wheel
| Loose Gear
|| Broken Gear

s

Indianapolis Shops—Obverse and Reverse of Car Wheel Record Card

the operator starts counting the revolutions of the pump and his
assistant tends the valve between the pressure and measuring
tanks, keeping the pressure at 100 lb.

During the test the excess air above that required for main-
taining a pressure of 100 1b. in the pressure tank, passes into the
measuring tank, which, at the start, was under atmospheric
pressure. At the end of the run, which extends for a definite

adjusters and air gages is noted, and a summary showing the
number of cars on which the piping has been repaired and the
brakes overhauled or standardized for the current month as
compared with the previous month is presented,

Form 1 °0.
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Indianapolis Shops—Air Compressor Record Cards

back pressure. From a handy table the inspector is able to
know what this pumnp should do, and if it does not meet the re-
quirements the necessary repairs are made. No leeway is al-
lowed and if a pump does not operate up to its full rated
capacity under this test it is repaired before being put into
service, otherwise it certainly would not operate at its rated out-
put when installed under the car.

This method of testing a pump in a special room has the ad-
vantage that the test conditions can be maintained constant and

CIer X Srarnan

Indianapolis Shops—Monthly Summary of Airbrake Repairs

A set of card records for the use of the master mechanic’s
office is kept. These records, as reproduced, show the type and
number of each air compressor and give the data regarding its
service, the time of installation, time of removal and the repairs
and tests made. Information for making this record is obtained
from an air-compressor repair card tied to the compressor when
it is taken out of service. The obverse and reverse of these
tags, which are handled in a way similar to the wheel record
tags, are shown.
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MOTOR TESTING

Every car motor that is repaired in the Indianapolis shops is
given a running test on the shop floor before it is put under a
car. An illustration of the motor-testing board and a wiring
diagram of that board are reproduced. A table of eonstants
for the eurrent and voltage readings fo. each type of motor
has been prepared, so that when a motor is being given a test
and the current and voltage values are noted it then is possible
to determine fully whether or not the motor is running freely.
If the bearings should not have been fitted properly the extra
demand for current will indicate the fact. By the careful use
of testing methods many causes for motor heating are learned
in the shop where they can be easily correeted, and unnecessary
pull-ins be prevented.

The testing board stands at one corner of the truck repair
shop. An independent feed line direct from the power house
furnishes current to this board. By means of this special con-
nection the voltage regulation obtained at the testing board is
equal to that of the power station busbars and is not affected by
the shifting of ears in the shop yards, as it would be if the
testing board were fed from the trolley wire. The board is
equipped with a 100-amp ammeter and a 600-volt voltmeter and
is protected by a 100-amp circuit-breaker. The lower part of the
board carries eight
single-pole, double-
throw, 100-amp
knife switches and
a doublepole
double throw
switch, by means
of which the vari-
ous resistance grid
conneetions are
made to obtain a
wide range of re-
sistance values for
comparative pur-
poses. With these
connections a
range of resist-
ance from 842 to
2648 ohms in
steps of 0.25 ohm
and from 2.12 to
7.38 ohms in steps
of 0052 ohm
may be obtained
with facility. An
R-28 eontrol-
ler serves for op-
erating the floor
tests given the mo-
tors. Testing cur-
rent is distributed
from the board to
four different
parts of the shops
over cables car-
ried in iron conduit. These cables terminte just below the test
bourd and each is equipped with a feed eonnection plng. There
is only one live socket to which these plugs can bhe connected ;
thus it is impossible for more than onc of the distributing lines
to be alive at one time. This precaution is taken to provide
against accidents on the shop floor.

Shops—Test Board in

Indianapolis
Motor Repair Shop

ADJUSTING RESISTANCES

Resistanee grids are repaired at a benelt not far from the
testing board. A lead from the board [nrnishes testing eurrent
at the repair bench and all resistance is checked before it is
placed under a car. The method of cheeking requires that the
proper resistance at cach of the controller steps shall he ob
tained.  The table used in adjusting resistanee eonuections is
given on page 501, As shown, the quantitics quoted in this table
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for each resistance step are based on the use of a constant test-
ing current of 10 amp, and thus the readings are in volts rather
than in ohms. A current of 10 amp is not sufficient to heat the
grids and therefore no correction for hot resistance is neces-
sary. The use of constant current makes the ealeulation in
voltage a simple matter because, with the testing current of 10
amp, the voltage reading at any step along the series of re-
sistance eonmeetions equals 10 times the ohms resistance in the
cireuit, and it is only necessary to read the voltage and move
the deeimal point one place to the left to obtain the ohms
resistance of the eircuit.

In checking repaired resistance grids, measurements are first
taken at the taps noted in the aceompanying table. Then if the
resistanee at the various steps is not found to be correctly
divided, adjustments are made by ehanging the taps until the

/ o Indianapolis Traction & Terminal Co.
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Indianapolis Shops—Obverse and Reverse of Air

Compressor Repair Card

voltage reading for the various steps closely approximates that
shown in the table.

Alternating current for testing armatures is obtained from a
<mall rotary converter installed in the armature shop. The a.c.
output of the generator is fed to a step-up transformer from
whieh eurrent is taken to give voltage tests of the following
values:

Late type armatures When New. . .c.oieiiceiiiimmenianeon.s 2,400 volts
Late type armatures when ©ld. . o cwmieonmure e snme o on e o 85 1,800 volts
Old type armatures new or rewound. ...ocveiiinvioonarsnss 1,800 volts

Old type armatires repatteds oo s omesan = mmeas s v oo divie = v s 1.200 volts

When an armature is sent into the shop for repairs a tag
similar to that carlier described for checking the work done
on wheels is attached. The printing on the two sides of one of
these armature repair tags is reproduced. After the armature
has been put through the shop the tag is turned in at the
master mechanic’s offiee and the information presented thercon
is transferred to an armature record card illustrated on page
501. These cards are filed in an index and cach presents
the complete history of onc armature, showing the time the
armature has been in service, the reasons for renewal, the re-
pairs made and the mileage and nonmber of days in service.

Once a month a report of motor repairs is prepared by the
shop office force. This report is similar in general form to that
used in conunection with the air brakes and indicates the repair
work required on eiach of the various types of motors used.
Space is provided for comparing with the record for the pre-
vious month, the number of repairs of different kinds happening
during the current montli.
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SHOP KINKS

Babbitted bearings are finished on a lathe fitted with a special
quick-clamping device for holding the bearing shell in line. An
illustration of the carriage of this lathe with a bearing in place

ELECTRIC RAILWAY JOURNAL.
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To increase the speed in handling wheels in and out of a Niles
lathe the tail stock of that lathe has been fitted with a 6-in.
diameter 36-in. stroke air cylinder which serves to move the
heavy tail stock quickly and without effort on the part of the

is shown. The bearings are finished with tools set in a Davis lathe operator.
boring bar having a micrometer adjustment. The hinged The thermit process of welding has been used in these shops
Form 131:5m 118
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Indianapolis Shops;Wiring Diagram for Motor Testing Board

clamping block is designed to hold the largest bearing shells.
Liners are provided for shells of smaller sizes so that this lathe
attachment serves for finishing all babbitted bearings.

A number of the small tools in the shop are operated by 110-
volt motors. Current for this service is obtained from an
ol separately excited 500-volt motor run at slow speed.

for two years and its varied usefulness has been demonstrated
many times. One of the interesting repair jobs made with
thermit is that of welding truss rods. When a car has been in
a collision and the truss rods damaged, the rods are straight-
ened and rewelded in place without tearing down the car sid-
ing for removal.
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In the armature shop pure tin is used in place of solder special reamer fits the headstock and has a cutting face about 6
for the purpose of fastening commutator leads so that they in. long. Two of these reamers have been provided at a cost
will not melt out at temperatures which would soften ordinary of about $40 each. A wide cutting face is obtained with a
solder. The leads to Westinghouse 56 motor commutators are
fastened in the slots without soldering and excellent results
have been obtained by following this practice. The slots in the
commutator bars are milled out to a width of 4/1000 in. less
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Indianapolis Shops—Table Used in Adjusting Boring Bar
Resistances
than the diameter of the wires. The leads are driven into the
narrow slots with a flat tool and the compression of the metal
holds them securely in place without the use of solder or
wedges.

ZHIAG34z2 | A/ |2070ms

reamer and thus the walls of the cylinder are finished to a true
cylindrical shape.
BLANK FORMS
The form of card used by interurban motormen for report-
g troubles found during operation is shown herewith. The

BORING COMPRESSOR CYLINDERS > | ! ] . :
original cards are 5 in. wide by 12 in. long printed on heavy

A special jig and reamer are used for finishing air compressor
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recording the date when the defects are repaired. Special
notice is called to the insertion of the word “probable” in the
title of this report. There is always a possibility that one of
these cards may be used as evidence in law suits and so it is
not thought wise to place too much responsibility on the motor-
man's opinion regarding a defect. Therefore they are called
“probable defects.”

The shop defect card used by inspectors for the city cars is
also illustrated. This card is 474 in. x 8 in. in size and carries
a list of the principal car parts on the front side. Space is
provided on the reverse side for noting the material used for
repair work and indicating the repairman’s number after each
subject.

Monthly reports on motor repairs and on Westinghouse unit
switch control repairs, similar in genecral form to those used
for reporting the repairs to air-compressors, are also used. The
report for motor repairs lists the different types of motors
used. The following column headings are employed on the
upper part of the blank: Armatures—open circuit, short cir-
cuit, grounded, down on pole pieces, worn bearings, defective
shaft. Field coils—short circuit, grounded, damaged by arma-
ture. Commutators—grounded, rough, worn out. Miscellane-
ous—defective brush holders, defective leads, worn axle bear-
ings, broken frames. Total. The lower half of the blank
contains the following: Armatures rewound, armatures re-
paired, field coils rewound, field coils repaired, field coils im-
pregnated, commutators new, commutators repaired, commuta-
tors grooved and turned, armature coils new, armature shaft
new. \

The monthly report for the unit switch control repairs is
of uniform size with the other monthly reports. The left-hand
vertical column contains a list of the switches, and the details
for the types of repairs, the headings of the vertical columns,
follow: disabled, dirty interlocks, defective interlocks, defec-
tive main contact, defective shunts, grounded, defective arcing
box, loose connections, leaking piston, packing, leaking valves,
overhauled, repaired tested. The divisions of storage battery
repairs noted on the same blank are: disabled, grounded, short
circuited, open circuited, electrolyte low, electrolyte weak, elec-
trolyte dirty, defective jars, loose connections, overhauled, re-
paired, charged tested. In addition space is allowed for enter-
ing records of defective contact, loose connections, grounded,
broken, repaired tested, for each of the parts of the miscel-
laneous cquipment, like grid, resistance, control cable, motor
cables, etc. At the bottom of the blank are lines for tabulating
the total number of control failures in service, car miles and
car miles per control failure, for the current and previous
months.

Another blank form used at these shops is the daily report of
car- inspection which shows the car number and defects re-
ported and indicates the repairs made and the shop numbers
of the men doing the work, also the oiling doue each day. A
daily report of car repairs showing the car number, the time
in and out of the shop, the defect repairs made, by whom, the
date in the shop, is used, as is a monthly summary of car re-
pairs which shows for each day the number of cars on which
repair work falling under any 11 different subdivisions of the
equipment has been done. A monthly report of the material
dishursed shows for each day the number of gears and pinions
of each type issued, the number of cast-iron and steel wheels,
axles and pounds of babbitt issued.

A form of report used for presenting the number of pull-
offs during one month and the reasons for taking the cars
out of service is also used. These forms are 11 in. x 8% in.
in size and are so ruled that the monthly summary can be com-
pared with the same monthly summaries for two years previous,
subdivided according to each of the four car houses and sum-
marized for the entire city system. These comparative reports
of pull-offs when completed each month are posted on the
bulletin boards in the various car houses so that the men may
study the work of the different sections of the city and be en-
couraged to improve the record for the following month.
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EXAMINATION OF TRAINMEN OF THE FT. WAYNE &
WABASH VALLEY TRACTION COMPANY

Frank 1. Hardy, superintendent of transportation, Fort
Wayne & Wabash Valley Traction Company, has just held an
examination for all the city and interurban trainmen of that
company. Both the plan of conducting examinations and the
knowledge of the men were put to test. As this was the first
written examination which had been held by the Fort Wayne &
Wabash Valley organization, it was not definitely known
whether the plan would be successful. Special care was taken
with the examination so that the officers would be able later to
decide whether or not a periodical questioning of the men as
carried out at this time is advisable. The examination just
concluded has led to the opinion that similar, but shorter, writ-
ten tests should be held about once a year, especially for the
newer men. Probably future tests for the older men will not
be so comprehensive, but it is thought that they will be of un-
doubted value in keeping the trainmen alive to the responsi-
bilities of operation.

About six weeks before the examination was held the men
were told of it in a general way and warned that they would
be called upon to answer all manner of inquiries regarding the
duties which they were employed to perform. This announce-
ment was followed by a great many debates between the men.
When it was not possible for a group of carmen to settle a de-
batable point to the satisfaction of all, the superintendent was
called upon for a ruling. Thus for the six weeks prior to the
holding of the examination practically every man in the train
service of the Fort Wayne & Wabash Valley Traction Com-
pany was on the alert to clear his mind of every doubt regard-
ing the correct interpretation of the operating rules. The good
results of this study were clearly shown in the high average
marking to which the examination papers were entitled.

The questions were kept secret until the men were called into
the superintendent’s office for examination. There were 367
questions for motormen and 272 for conductors. The answers
were written on printed question blank forms. As the men sat
in the superintendent’s office while writing their answers, there
was no opportunity for discussion with each other. If two in-
terpretations could be put on a question, the men were free to
ask the superintendent what was desired. Otherwise each man
was instructed to give his own answer to all questions as he
understood them.

Seventy-three of the questions were for both motormen and
conductors. They had to do with standard time, time tables,
signal rules, train signals, air-whistle signals, bell-cord signals,
hand and lamp signals, fixed signals, rules governing the use
of signals, train rules, rules for movement of trains by tele-
phone orders and train orders. The questions for conductors
only related principally to the proper method of making out
reports and the answers to these questions were graded by a
representative of the auditing department. The questions for
motormen only were largely with regard to mechanical sub-
jects, such as motor and car equipment, air brakes, reservoirs,
triple valve, brake valve, etc.

After the examination papers had been graded Mr. Hardy
called the men into the office one by one and discussed with
them all of the points on which the answers showed that they
were not clear. It was interesting to learn that those men
who had the best operating record stood among the highest in
the examination. This showed that reasoning power more than
knack was the most desirable qualification for a trainman.

One of the catch questions which the motormen were re-
quested to answer was as follows: “If, when rapidly approach-
ing a steam railroad crossing, it was found that the brakes
would not work, that the trolley had left the wire and there was
danger ahead, what would you do?” Woithout studying the
question some of the men answered, “Jump.” This, of course,
was a catch question to see whether the men fully understood
the method of reversing with the different classes of unit
switch and platform control.
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MAINTENANCE AND OPERATING FEATURES OF THE
ELECTRIFIED ST. CLAIR TUNNEL

The First Extended Account of the Performance of This Line Since Operation Commenced

HE St. Clair tunnel of the Grand Trunk Railway Sys-

tem has been electrically equipped since May 18, 1908,

and the severest requirements of the service are said

to have been met very successfully by the single-phase system.
The equipment was furnished by the Westinghouse Electric &
Manufacturing Company and installed under the supervision of
Bion J. Arnold, consulting engineer. The tunnel is a single track
bore, lined with a cast-iron shell, and has an inside diameter of
about 19 ft. The length of the tunnel from portal to portal is
6032 ft. The open tunnel approach on the Port Huron side is

with a battery would have been large in either case because of
the nature of the load with frequent high peaks and short inter-
vals during which charging could be done. The guaranteed effi-
ciencies of the two systems without batteries indicated a con-
siderable saving in the cost of power by the use of the a.c.
system. The distribution losses and the use of current for
rheostatic control lowered the relative efficiency of the d.c.
system. Preliminary guaranteed figures for the power con-
sumption for one locomotive trip hauling a 1000-ton train
through the tunnel were 141 kw-hours for the single-phase
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St. Clair Tunnel—Side View

slightly over 2500 ft. in length, while that on the Sarnia side is
nearly 3300 ft. in length. The total distance between the Ameri-
can and Canadian summits is 12,000 ft., or about 274 miles. The
grade on the tunnel approaches and the shore sections of the
tunncl is 2 per cent, while that in the flat middle section of
the tunnel, about 1700 ft. in length, is of 0.1 per cent downward
toward the cast to provide for drainage.

The specifications for the electrification of the tunnel serv-
ice stipulated, in addition to various guarantees regarding effi-
ciencies at different parts of the system and of the system as a
whole, that the installation when completed should be capable
of hauling a 1000-ton train through the tunnel from terminal
to terminal in 15 minutes, that in doing so the maximum specd
should not c¢xceed 25 m.p.h. and that the minimum speed when
ascending a 2 per cent grade should not be less than 10
m.p.h.

The single-phase system was chosen for this work on the
score of economy in operation. Preliminary figures showed the
first costs for the two systems to be about cqual if no battery
were installed. The estimates includiv z batteries were slightly
favorable to the d.c. system. Tlowever, the increased first cost

of Double Unit Electric Locomotive

system. In practice, considerably better figures of performance
than those guaranteed have been obtained.

An illustrated article describing the electrical equipment of
the St. Clair tunnel was presented in this paper in the issue of
Nov. 14, 1908 The electrical equipment iucludes six three-
motor locomotive units fed with 3300-volt, 25-cycle current
generated 1n a stcam turbine station and distributed by a cat-
enary supported copper wire. This article will describe the
more interesting features of maintenance and operation which
have developed during the past two years of clectrified service.

OPERATING STATISTICS

The Sto Clair Tuniel Company has furnished sowme com-
parative fignres for steam and electrical operation which are
of interest, indicating as they do in a general way the relation
These data refer
to two years' operation—one before and one after clectrifica-
tion.  Although the amount of traffic handled during these two
years wis not identical, the service performed was sufficiently

between important items of operating costs

similar for purposes of approximate comparison of figures.
The cost of coal with clectrical operation was 39 per cent
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of the cost of coal under steam operation. A part of this sav-
ing is due to the greater economy of the electrical system so
far as coal consumption is concerned, while another large part
of the saving is due to the fact that it was necessary to burn
anthracite coal in the steam locomotives that formerly operated
through the tunnel, while ordinary run-of-mine or even slack
coal is used for power plant operation.

The total service charges, including all items that are charged
by the railway company against locomotive service, but not in-
cluding fixed charges, indicate that this charge under the elec-
trical operation is about 60 per cent of the charge under
steam operation. If, however, the fixed charges, including both
interest and depreciation on equipment, are added in each case,
it is found that the total charge for locomotive service under
electrical operation is approximately 81l%4 per cent of the
charge under steam operation.

1f a comparison be made of fuel costs under steam operation
with the cost of electrical energy delivered at trolley under
electrical operation, it i1s found that, disregarding fixed charges,
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two locomotives, each of which consists of two half-units. The
half-units are duplicates in every respect and are equipped with
the multiple-unit system of control. Each half-unit is mounted
on three axles driven through gears by three single-phase mo-
tors with a normal rating of 250 hp. Inasmuch as the motors
have a very liberal overload rating it is possible to develop
2000 hp with two half-units. The locomotives are powerful
enough easily to start a 1000-ton train on a 2 per cent grade.
In a test made on a half-unit using a dynamometer car it was
found that a single half-unit would develop a 43,000-1b. draw-
bar pull before slipping the wheels. The locomotives have a
maximum speed of 35 m.p.h,, but they are never called upon
to operate faster than 25 m.p.h. to handle the full number of
trains.

The general dimensions of a locomotive half-unit are as
follows:

TLength over all.......iiviiiiiiiiiiiiiiennnn, 23 ft. 6in.
Height from top of rail to top of pantograph bow
when lowered ....... ... . oo, 14 ft. 171 in.

St. Clair Tunnel—Interior View of Locomotive

the cost of power delivered to the locomotives under electrical
operation is 69 per cent of the cost of the fuel under steam
operation. If, however, the fixed charge (and depreciation)
due to the initial investment for the electrical generating plant
and distributing system be added to the charge for electricity
delivered at the locomotive, this charge then practically equals
fuel cost under steam operation. This indicates that the
saving is effected in other items than that of cost of power
delivered to the two locomotives in the form of electrical
energy in one case and of fuel in the other. One of the large
items in this saving is in the maintenance and repairs to
locomotives, which for the years under comparison indicates
the electrical cost to be about 55 per cent of the steam cost.
Other items chargeable to steam operation, such as the coaling
of locomotives, water supply, etc, do not appear at all in the
charges for electric locomotives.

LOCOMOTIVE MAINTENANCE

Three locomotives are available for use in the tunnel and
switching service. At present the entire traffic is handled by

Width of cab over all. . usmssmamamsinsmens oo g ft. 8in.
Total weight of half-unit..................... ... 67%4 tons
Length of rigid wheel base....................... 16 ft.
Diameter of driving wheel............ PR eive  5ft. 28
Normal speed with 100-ton train ascending 2 per

cent: iBrade s nsme s oot 0505656060004 o 10 m.p.h
Normal speed on level track........cooeveinionnnn 25 m.p.h

The electric locomotives have required very little change in
design or unusual maintenance work. A two-track section of a
roundhouse in the Sarnia yards has been equipped as an inspec-
tion shed for the electric units. The locomotives may be taken
in or out of this shed at either end.

An annunciator system has been installed here in connection
with the 3300-volt trolley wire to provide against accidents.
Ordinarily the section of trolley wire inside of the inspection
shed is disconnected from the trolley line outside. When cur-
rent is desired to move or to test a car a hook switch installed
about 10 ft. above the floor at one end of the building is thrown
to connect the interior and exterior trolley wires. Within the
box of this switch a ground connection is provided so that
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when the knife of the switch is pulled open, to cut the shed
trolley off from the line, the trolley wire within the car house
automatically is grounded. An annunciator bell rings at 15-sec-
ond intervals to warn the men while the 3300-volt trolley is
alive.
LOCOMOTIVE INSPECTION

A regular program ‘of inspection is followed and each half-
unit is held in the inspection shed for 12 hours every three
days. In addition
to this short in-
spection each half-
unit is held in for

ST. CLAIR TUNNEL COMPANY,
LOCOMOTIVE REPORT CARD.

more thorough

Loce Number Date care for 24 hours
SHOP WORK REQUIRED, once every 24

days. Thus the

units are in ser-

WORK DONE ON ROAD. .
vice 8o per cent

of the time, which
is considerably
more than is pos-
sible with steam
locomotives. The
roundhouse force
includes a fore-
man, two day
and one night in-
- spectors, one wip-
er and one over-
head lineman
whose services are
available either
here or in trolley
o e work. In making

one of the regular
24 - day half - unit
inspections the
various parts of
the unit are inspected and checked off according to the
program laid down on the inspection card reproduced here-
with. The inspection, which is made every three days,
includes the following: Back of switch groups; intake
strainers; fan and main motor nettings; jumper pins (these are
spread to insure good contact) ; foot buttons which include bell
and two sanders; poppet valves (main and emergency reser-
voirs) ; reducing valves; overload trip relay; hand air pump;
hand brake (this is well lubricated and kept in good operating
condition) ; pantograph tension and operating mechanism. The
inspectors keep a log of all the work done and make daily re-
ports to the superintendent.

The change from steam to electric service was made without
any undue delay. In the article earlier referred to mention
was made of how steam and electric service was alternated
until all the employees became accustomed to their duties,
and then the steam locomotives were relieved from tunnel
duty. At the beginning of electric operation when the alternate
steam and electric service was operated, the electric locomotives
were taken into the shop after each 18-hour run and thoroughly
inspected. After the first few weeks of service, when it was
quite certain that all parts of the equipment were operating
smoothly, the regular inspection period of once every three days
was adopted.

From -_ L B - NESU——

Bignedy

Loce. Englnser-

Inspected and repaired (date).

REMARKS:

(Bigned)

© o
D

St. Clair Tunnel—Locomotive Report
Card

TIRES AND GEARS

It has been found nccessary to turn the locomotive tires once
every 12 months. This is on account of flange wear rather
than hollowing of the tread. The flange wear is attributed to
the low center of gravity of the unit. Once every 30 days cach
locomotive is turned around so that the flange wear may be
evenly distributed. The motor or journal bearings have given
no trouble. The armature of each of the three motors drives
its axle through a pinion with 16 teeth and a gear with 8g
tecth. The life of these pinions is from 50,000 miles to 60,000
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miles and some have run 64,000 miles. None of the gears has
yet been renewed after two years’ service. Whenever a pinion
has run more than 30,000 miles and the wheels are removed for
any purpose, a new pinion is put on so that the wheels may
not have to be removed unnecessarily.

LOCOMOTIVE PANTOGRAPHS

The standard Westinghouse galvanized
graph shoe is used, one on each half-unit. The average life
of these shoes is about 3000 miles. The shoe is adjusted to
have a pressure against the wire of 774 lb. in the winter and
5 lb. in the summer. These low contact pressures are made
possible by the limited speed of 25 miles an hour at which the
trains operate. Shoes with copper wearing surfaces were tried
with the idea that they would not wear the wire, but as no
apparent advantage was realized and as their life was much
shorter than that of the galvanized steel shoes, the trial was
abandoned. The steel shoes apparently do not wear the wire
so much as the copper shoes. - This is attributed to the
reduction in friction when dissimilar metals are used. A spring
balance is used when adjusting the pantograph tension. Such
adjustments are needed very infrequently, but if any undue
flashing is noted during operation the tension is inspected and
usually it is found that the pantograph spring has become weak
or that the joints in the pantograph are stiff.

sheet-steel panto-

LOCOMOTIVE CREWS

When the electric locomotives were first put into service
classes of instruction were held every afternoon for two
months. The men who had been operating the steam locomo-
tives attended these classes when off duty. Later when the
school work was concluded the steam locomotive engineers
were put in charge of the new electric locomotives and instruc-
tors rode with them. The men who formerly operated the steam
locomotives and now run the electric locomotives are enthusi-
astic over the ;
change, even
though their rate
of pay is slightly Tivie A -
reduced by their Day |
being required to
work longer
hours. The loco-
motive crews are
made up of two
men, an engineer
and an assistant.
The assistant
spends his time
in looking over
the electrical appa-
ratus in the cabs
of the two hali-
units while they
are in operation, e ————— ——————
and when not thus
engaged he rides
in the rear half-
unit. Formerly
two brakemen — —
were required for = _ I
each train passing z

ST. CLAIR TUNNEL COMPANY.,

LOCOMOTIVE INSPECTION CARD.
Time out. e
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through the tun- §¢ Clair Tunnel—Locomotive Inspec-
nel. The smooth- tion Card
ness with which

the trains are handled has made it safe to operate with but one
brakeman.
TRAIN OPERATION

A round trip through the tunnel, including the terminal
switching when a train is handled in either direction, requires
a run of about 10 miles. The freight trains are made up so as
not to excced 1000 tons each and all cars are inspccted before
passage through the tunnel. This is necessary for the preven-
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tion of accidents and because the tunnel is the dividing sec-
tion between two main divisions of the Grand Trunk Railway
system, one in Canada and one in the United States. While
the freight trains stand in the yards for inspection the air-
brake piping system is charged from a yard air service pipe
line which extends through the tunnel and is fed by an elec-
trically operated air pump at Sarnia. The charging, which is
done before the electric locomotive couples onto the train, re-
quires no additional layover because the train must stand in
the yard to be inspected, and use is made of the yard air sup-
ply system so that the air-compressor equipment on the loco-
motive may be relieved of the unnecessary duty of charging a
long freight train just prior to starting through the tunnel.

Under normal conditions passenger trains are hauled
through the tunnel with two-unit locomotives, but one-half unit
would be ample so far as pulling capacity is concerned. How-
ever, 1000-ton freight trains are handled most frequently and
as these require full locomotives, the locomotive pairs already
coupled for freight service are used also to handle the pas-
senger trains. Otherwise, if the half-units were separated, one-
half would be idle on onc side of the river while the other
was pulling a passenger train through the tunnel. At the end
of the run the halves would be available for hauling only
passenger trains or freight trains below the maximum rating.
Thus to simplify operation the two half-units are always op-
erated as one locomotive. The average mileage for each lo-
comotive is in the neighborhood of 2700 miles per month. The
maximum monthly mileage was 3540 miles. Looking at it in
another way each locomotive made an average of 1o round
trips of the electric zone per day.

An indicating ammeter in each locomotive cab serves to as-
sist in keeping the demand on the power station within a safe
maximum. The locomotive engineers are required not to let
the motors of one-half unit cxceed a maximum of 33500 amp.
There are 17 running positions on the controllers. The first,
second and third notches are only for switching, coupling up a
train and other purposes where slow speeds are desired. The
fourth to the twentieth notches, inclusive, are running notches
and the controller can be left on any of these, according to
the speed that is desired. The engineers become very adept
at gaging the amount of power required when starting trains
of various loads. When using the ammeter it becomes pos-
sible to accelerate the train and to notch up the controller as
the current tends to drop. If a train will not start on 3000
amp or less per half-unit the crew is instructed to look for
trouble in the air-brake system.

INSTRUCTIONS FOR ENGINEERS

Some extracts from the instruction book for the government
of engineers in the operation of locomotives follow:

“When the locomotives are in the terminal or lying idle at
the end of the run the condition of the apparatus should be as
follows:

‘t. Trolley locked down.

“3 Compressor switch and blower switch left in off positior.
“3. Battery switches open.

4. Heater switches left open.

“s. Controller lever in the off position and reverse lever and
plug removed. :

“On leaving the locomotive the engineer. should in all cases
set the hand brake so that the locomotive cannot run away
when unattended.

TO PREPARE TO OPERATE

“1. Inspect all motor, axle and main journal bearings to as-
certain if sufficient oil is in the cellars.

“s  See that the safety chain is unhooked from trolley. 4

“3. Insert plug and reverse lever in controller.

“s. Close battery switches up on even days and down on odd
days of the month.

“s. Press (trolley lock) button on the controller which will
cause the trolley to rise if there is air pressure in the main
reservoir; if not then turn the three-way valve on top of the
emergency control reservoir 9o deg. to the right and if there
is air pressure in this reservoir the trolley will rise when the
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unlock button on the controller is pressed. If there is no air
in the emergency reservoir, the hand pump can be used as de-
scribed later.

“6. Press the reset button on the controller, which will cause
the line switch or circuit-breaker to close.

“7. Close air compressor switch. If there is no air pressure
in the main or emergency reservoir, close the air compressor
switch and pull in the line switch by hand, holding it in until
sufficient air pressure is obtained to hold it in.

“8. Start motor-generator set by closing switches.

“g. Test bell, sanders and lights.

“10. Test out control as described in pages (of instruction
book) following.

“11. Start blower motor. The blower must be kept in con-

stant operation while the locomotive is running.

The gages on the top iine, reading from the left, are: Turbine No. 2
condenser, turbine No. 2 steam, auxiliary steam, turbine No. 1 steam,
turbine No. 1 condenser. Those on the bottom line, reading from the
left are: Recording vacuum No. 2, recording steam No. 2, auxiliary ex-
haust, recording steam at boilers, recording vacuum No. 1. The round
gages on each side of the nameplate are: Power house compressed air
system, the power house heating system. The vertical gages are for the
two draft fans. The single gage at the bottom of the board is a recording
thermometer to indicate the superheat of the steam.

St. Clair Tunnel—View of Gage Board at Power Station

“12. See that the sand boxes are filled; and if the sand is not
perfectly dry, close the switches for the sand heaters.
“13. Be sure that the main reservoir pressure is normal.

MULTIPLE OPERATION

“When two or more locomotives are to be operated in mul-
tiple, all locomotives should be operated from one controller of
one locomotive, perferably the forward controller of the lead-
ing locomotive.

“1. Make the three jumper connections between locomotives
by means of three cables provided for that purpose, taking
care to see that the jumpers are placed in the proper sockets.
The outside jumpers should be crossed between locomotives.

“2. Test control and make sure that its operation is correct
in all locomotives.

“3. Remove reverse levers and control plugs from all con-
trollers except the one from which the train is to be operated.

“4. Close all battery switches and battery charging switches
in all of the locomotives.

“s,  Be sure that all trolleys are up and that all circuit-break-
ers are in.

TROLLEY

“In case of any mechanical difficulty with the trolley, lower
it by pressing the button on the master controller marked
‘Trolley Down. If air pressure is not available, pull down
the trolley by means of the pole with hook on the end, which
is supplied with each locomotive. If the locking mechanism
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is out of order, hold the trolley down by air or with the pole
until some person can climb to the roof and snap the safety
chain which fastens the trolley down and at the same time
grounds it. In case the locking mechanism is all right, the

air cock on the trolley side of the magnet valve leading to the
unlocking cylinder should be closed to prevent the trolley be-
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extreme emergencies where it is evident that sand will not
put out the fire.”
SPEED INDICATOR AND RECORDER
One of the pairs of locomotive units is equipped with a
speed indicator and recorder of Hausshalter’'s design. This
apparatus was manufactured by Seidel & Naumann of Dres-

St. Clair Tunnel—Chart Records for Jan. 21, 1910, from Reccrding Wattmeter. Vacuum Gage and Steam-Pressure Gage

ing raised before the safety chain has been snapped on. A
thorough inspection should then be made.

“Never go on top of a locomotive under any circumstances
when the trolley is in contact with the overhead wire. Imme-
diately after going on top of the locomotive while the trolley
is down, the safety chain should be snapped on so that there

den, and purchased through the Engincers Agency, 63 Chancery
Lane, London, England. A short section of one of the records
from this tachometer is reproduced. By means of the speed-
measuring apparatus the traveling speed of the locomotive is,
at all times, graphically recorded on a roll of paper. The
rate of speed is also indicated on a dial within the view of
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St. Clair Tunnel—View of Overhead Bridge and Single
Catenary Construction

can be no possible chance of the trolley being raised while any
person is working on the roof of the locomotive.
VIRE

“In case of firc m the locomotive lower the trolley immedi-
ately and usc sand for extinguishing it. Never use witer nnless
absolutely nccessary, as it is liable to increase the fire by caus-
ing short-circuits if the trolley is up, and will in any case seri-
ously damage the apparatus. Fire extinguishers are provided in
the cab of the locomotive and should be used only in case of

St. Clair Tunnel—Interior of Tunnel, Showing Overhead
Construction and System of Lighting

the locomotive engineer. The chief nse of this device is to
provide a mecans for preventing the over-speeding of the loco-
motives.  Opcrating rules require that at no time shall the
speed exceed 25 m.p.i. and as every movement of the train is
permanently recorded within the box as well as indicated by
a pointer the use of the device is very cffective.

The principal mechanism of this speed-measuring apparatns
is cnclosed in a substantial iron bhox, the moving parts being
driven from one of the main axles of the locomotive while
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the train is in motion, and by a clockwork for 20 minutes af-
ter the train has come to a stop. The clockwork spring is
automatically wound during running by an eccentric and pit-
man feeder. The device which moves the paper on which the
record is made automatically punches the three-minute inter-
vals and in addition to this the record shows the rate of speed
in the form of a curve. One roll of paper will last for about

hour.
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Within the tunnel bore the messenger cables are insulated
from the conductor wires. The messengers are carried on
porcelain spools and the trolley wires are supported from the
messengers by special wood-break hangers 3 in. square and
15 in. long. The effective insulating length of these hangers is
about 5 in. If a porcelain insulator breaks down and allows
the messenger cable to ground on the tunnel shell, then the

50 Miles. P — hour

50 _Miles __ p

45

35

30

30
29

25

St. Clair Tunnel—Section of Record from Speed-Recording Device

375 hours of operation. During service the speed indicating
and recording device requires no attention except when the
train stops for longer than 20 minutes. Then the apparatus
must be wound up by hand. In the instruction book of the
St. Clair Tunnel Company suggestions are included for main-
taining the speed-measuring apparatus in good condition. The
suggestions conclude with the statement, “It is necessary in
the engineer’s own interest that the time of stoppage particu-
larly should be registered exactly.”

TROLLEY MAINTENANCE

The trolley circuits for the entire electrified zone normally
are all in one electrical section. Switches are provided at each
tunnel incline for cutting off the yards from the tunnel section,
if such sectionalization should ever be needed. Since opera-

wood-break hangers are put under electrical stress and the
weakest one begins to smoke. As stated in the preceding para-
graph three such breakages have occurred. In each instance
the smoking wood insulator was noted in time so that repairs
were made before service was interrupted. A tunnel patrol-
man is always on duty inspecting the tracks and whenever this
man notes any unusual condition of the trolley wire he makes
a mark on the tunnel lining for relocation and advises the
motive power department by calling up from the nearest tunnel
telephone.

The pantograph shoes are lubricated with a mixture of cheap
grease and graphite. This lubricant distributes itself over the
trolley wires and so coats them with grease that ice has never
yvet formed to a thickness sufficient to interfere with regular
operation.
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tion was started there have been practically no electrical
troubles or mechanical defects in the trolley circuits. At one
time a high brake wheel on an especially large car grounded
the trolley wire in the tunnel and opened the breaker, but
the trolley wire itself was not damaged enough to interfere
with the continued operation of the same train after the
brake staff had been bent out of the way. Aside from three
of the porcelain spool insulators that were cracked when in-
stalled, the trolley wire insulation and suspension have given no
trouble.

Connections between the power station switches and the con-
ductors and the track return in the tunnel are made through
lead-covered cables for the feed line and bare copper return
cables. The cables pass from the power station in under-
ground ducts for a distance of about 150 ft. to a shaft leading
down to the tunnel bore. An extra lead-covered cable, with
end bells ready for quick connection at both ends, is available
in case the feeder cable gets damaged.

LIGHTNING ARRESTERS
Westinghouse gravity type lightning arresters with metal
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arcing points are used for protection of the trolley and mes-
senger in the electrical zone outside of the tunnel. The metal
arcing points of these arresters, which are mounted on the
steel catenary bridges, afforded a convenient perch for birds
and until precautionary measures were taken the breakers not
infrequently were opened by short-circuits caused by the birds
alighting on the arcing points. The bodies of the birds would
carbonize and afford a path to ground for the current and so
the fuse stick would not fall and disconnect the arrester. The
passage of current to ground would thus open the circuit
breaker at the power house, but sometimes the arc would be
so severe before the breaker opened that the metal support of
the lightning arrester would weaken and let the heavy insu-
lator fall. The possibility of the recurrence of sueh lightning
arrester troubles has been effectively provided against by add-
ing a perch for the birds directly above the metal arcing
points. An ordinary two-wire porcelain cleat is supported
from one end only by a small metal bracket. Thus the bird
uses the cleat rather than the arcing points as a perch and pro-
tection from a short-circuit is afforded.

TELEPHONES

In installing the power telephone circuit cable was used
throughout and no part of the line is carried on poles. The
object in this special construction was to avoid any mechanical
interference with the service. The telephone service on such
installations has its greatest value in times of trouble and so
the circuits were installed to avoid any probability of me-
chanical interference. So far the telephone has given unin-
terrupted service. The telephone circuit used by the motive
power department has instruments connected with it at the
following points: One on the power station switchboard, one
in the power station office, two in the tunnel, one at the top
of the tunnel cut on the power house side, one in each of the
two tunnel pumping stations and one each at the dispatcher’s
office in Sarnia and the roundhouse in Sarnia. All of these in-
struments are bridged on the line and a ringing code is used
for calling the different stations.

POWER PLANT

The generating station which supplies 3300-volt alternating
current for the electric zone is located in Port Huron on the
St. Clair River front, about 150 ft. distant from the line of the
tunnel, The boiler house equipment includes four 4oo-hp B. &
W. sectional water-tube boilers, each having three drums 42 in.
in diameter by 23 ft. 4 in. long. The tubes are arranged 21
wide in order to secure quick steaming, and the three drums
provide a large hot-water storage capacity to assist in main-
taining steam pressure under excessive demands. FEach bat-
tery of boilers is fed by six Jones underfeed stokers controlled
by a Cole automatic regulator. On account of the great varia-
tions in the load on this plant an American Blower Company
steel-plate fan 11 ft. deep by 3 ft. 5 in. wide, driven by an en-
closed vertical engine, is used to accelerate quickly the fires of
each group of boilers. The speed of the fan engines, through
the control of a Kitts regulating valve, is varied according to
the steam pressure at the turbines. This forced draft appar-
atus, like all other parts of the plant, is in duplicate to provide
for continuity of service.

AUTOMATIC BOILER PLANT MACHINERY

It may be of interest to describe the operation of the train
of automatic apparatus which serves uinder severe overload to
keep the steam pressure high enough to prevent a slowing down
of the turbine unit. While no trains arc in the tunnel the load
on the station is about 400 kw; but when a freight train
passes into the tunnel and starts to climb the incline a peak
load amounting to about 2000 kw is thrown onto the turbine
suddenly and unannounced. This electrical overload makes a
heavy demand for steam in the turbine and it is necessary for
the boilers to be forced immediately or their rcserve capacity
will be exhausted and the pressure fall below a good operating
point.
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The interaction of the various parts of the steam supply
when excessive load comes into the turbine is as follows: At-
tached to the supply line is a pressure line extending to the
Kitts valve which is located in the boiler room. The diaphragm
in this valve is under two pressures. On one side is the 2o00-Ib.
pressure of the live steam main and on the other side is the
125-1b. pressure of the auxiliary main. A balance lever serves
to keep the valve in equilibrium. When the heavy demand
comes on the steam line to the turbine and the pressure in
that line falls, the Kitts valve is thrown out of balance and the
movement of it in turn opens the throttle of the engine which
drives the forced draft fan. Normally a difference in pressure
of 4 1b. will operate this valve. As the load on the turbine con-
tinues to draw heavily on the boilers the steam pressure
lowers and the Kitts valve feeds more steam into the fan en-
gine until the fan is driven at full speed. The increase in air
fed to the boilers forces more rapid combustion. ;

With the coming on of the load the fuel is fed more rap-
idly. The Cole stoker-control valves are driven through a sys-
tem of belts operating off from the flywheel of the fan en-
gine. As the fan speeds up the wheel which drives the Cole
regulating valve is accelerated and the Jones stokers operate
faster. Thus the auxiliary apparatus furnishes more air and
more fuel to the firebox very quickly after the load comes on
the steam turbine.

When the control valve for the fan engine was first installed
the high-pressure tap was made from the main steam header
in the boiler house. The valve then lacked sensitiveness and so
to improve the service the live steam tap was made at a point
in the steam line close to the turbine throttle. Thus the valve
is affected by the additional drop in pressure caused by the
increased load and the resistance of the header and turbine
connections. In addition to making the valve more sensitive
this change in location of the pressure tap has reduced the tem-
perature in the Kitts valve. Formerly the value diaphragms
lasted only two or three weeks, but since the longer pressure
line has been used the life of the diaphragms has been in-
creased to three or four months.

SUPERHEATER

A separately fired Foster superheater is installed between the
two batteries of boilers. This superhcater has the capacity for
heating 36,000 1b. of steam per hour at zoo lb. per sq. in. to a
final temperature of 587 deg. Fahr., which corresponds to a
superheat of 200 deg. The grates are hand-fired and the tem-
perature of the steam is controlled automatically by means of
the thermo-couple in the stcam outlet of the superheater. This
thermo-couple is connected to a relay with a large solenoid
which opens and closes the valves to a hydraulic piston. These
valves move dampers in the air ducts and thus regulate the
draft.

In practical operation the regulating devices have been found
to control the temperaturc very closely, notwithstanding the
ereat variation in load to which the power plant is subjected.
The superheater is of especial value because on periods of nor-
mal and low load the piping and turbine are kept highly heated
by it, and thus initial condensation is greatly reduced at the
time of the sudden demands.

GENERATORS

The two Westinghouse-Parsons turbo generators  which
comprise the main units of this plant are designed to operate
at a normal voltage of 3300 volts with a frequency of 25
cycles per second. They are three-phase machines and by the
specifications are required to furnish their full rated load of
1250 kw from a single phasc. Fach of the turbine units is
capable of handling the entire load and so one machine always
is held in reserve. Either turbine regularly handles peaks of
from 2000 kw to 2300 kw, single phasc, which last for four or
five minutes at intervals of about 15 minutes. This phasce also
carrics the lighting load. The othier phases carry the I ad of

the pumping and anxiliary apparatus, amounting to 2o kw.
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With normal traffic through the tunuel the daily output of the
plant is about 10,000 kw-hours. The maximum output for one
day was 12,000 kw-hours and the highest peak load, 2750 kw.
This plant has been in continuous service without any interrup-
tion in the delivery of current since starting in April, 1908. Af-
ter nearly two years of operation the turbines were opened
and it was hardly possible to detect any erosion, even on the
low-pressure vanes: the tool marks were still plainly visible in
the main bearings.

The turbine glands have a water seal and because of the
necessity for maintaining the water supply continuously an
emergency connection has been made with the city water serv-
ice. The city water line connects with the discharge line from
the house pump. The house service is under 75 lb. pressure
and the city pressure varies from 35 1b. to 60 1b. A check valve
in the city water connection provides against the use of city
water except when the house supply pressure falls below that
of the city pressure. Because of this emergency connection,
the house pump can safely be stopped without endangering the
water glands at the main turbine bearings.

The main generators are cooled by means of air drawn
through the coils by vanes mounted on the rotor. The supply
of air for this cooling service as originally installed was all
taken from out of doors. An independent supply duct serves
cach turbine. The ducts are short and so air is taken into thc
turbine generator at practically the outdoor temperature. For-
merly difficulty was experienced in scvere weather because of
frost accumulating on the air intake screens and cutting down
the circulation. To provide against this condition an opening
was cut through the side of each duct. Now in cold weather
the turbine cooling air is taken from the basement. The cir-
culation of this air through the turbine generator also serves
to warm the building.

When the plant was first started each turbo-generator set
was used on alternate days. Now the load is shifted from one
machine to the other twice a week. Tt is stated that the daily
change was made at the beginning of operation so that the men
would become familiar with the program of starting and stop-
ping the units. After the service was well under way, how-
ever, it was not thought desirable to shift the load so frequently
hecause of the stresses set up in a turbine when it is warming
or cooling.

REGULATION OF VOLTAGE

A Tirrill voltage regulator set is a very essential part of
the regulating equipment of this plant. This set is connected
with the locomotive phase of the generator only and maintains
it practically constant at 3300 volts, even though the load swings
from 250 kw to 2500 kw. When a heavy train goes through the
tunnel and a maximum load comes on the railway phase, the
other two phases get considerably out of balance and so, to
keep the voltage on the lighting supply constant. all the lighting
transformers are connected with the locomotive phase. The
smaller pump motors, machine shop and other motors are all
of the three-phase induction type operating directly across the
3300-volt line, and so they are not unduly affected by the loco-
motive phase being out of bhalance with the two unloaded
phases. :

On account of the widely variable nature of the load it is
necessary to keep an especially careful watch over the turbine
governors and emergency valves. A systematic method of
testing these safety devices is followed. Whenever a turbine unit
is shut down, and the load is changed from one to the other
twice a week, the emergency valve tripping device is given a
service test. The engineer moves the governor rod so that
the speed of the turbine is increased, meanwhile watching the
frequency indicator and noting at what frequency the emer-
gency valve closes. The valve is set to open at 10 per cent
above normal speed and it is thus put to an actual test twice
each week.

All the circuit breakers on the station switchboard are now
equipped with contact points which complete a circuit and ring
an annunciator bell whenever a breaker opens. This system of
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announcing the opening of a breaker has made it possible for
the turbine engineer also to act as switchboard attendant. If
the engineer needs assistancc at any time he has a push-button
available on the board so that he can ring gongs located in the
boiler house and in the basement where the auxiliaries arc lo-
cated, and call either the boiler tender or the oiler. There also
is a speaking tube from the engine room to the boiler room.
At night the fireman reports to the engineer every 15 minutes.
If he fails to report regularly the engineer blows a whistle
or sends the oiler to sec whether the fireman needs assistance.
A telephone instrument, connected with the electrical depart-
ment line, is mounted on the power station switchboard so that
the turbine engineer can quickly answer emergency calls com-
ing from the tunnel or the yards. s

DRIP TANK

A barometric jet condenser with a 3o-in. inlet manufactured
by the H. L. Worthington Company serves each steam tur-
bine. A 36-in. exhaust pipe connects the exhaust outlet for the
turbine with a reducing fitting attached to the condenser head.
There are two bends in the connection and on low loads when
the plant was first operated it was found that water accumu-
lated in the bottom bend. This accumulation of water, unless
withdrawn, would cause water-hammer as well as offer a re-
sistance to the passage of steam from the turbine to the con-
denser head. To provide against this undesirable feature a drip
tank has been installed in the basement. This tank has a
capacity of about 2o gal. A pipe leads directly to the tank
from the bottom of the U-shaped condenser connection. Any
water forming in the condenser connection during low load
drains into the storage tank in the basement. A water gage
is provided on the tank and the hot water is drawn off from
the tank once an hour. Valves are placed in the drip connection
so that the vacuum will not be lost while the tank is being
emptied. Reference to the vacuum chart will show, however,
that when the water has been drawn from the tank and it is
again connected with the turbine exhaust connection, there is
about 34 in. drop in the vacuum. This accounts for the lvops
and straight lines in the vacuum chart, which appear at hourly
intervals.

The power station is illuminated by eight Nernst lamps in
the turbine room and two in the boiler room, in addition to
nearly 200 incandescent lamps located suitably for special il-
lumination. Lighting current is taken from the main a.c. gen-
erator. Normally the exciter unit, which is controlled by a
Tirrill regulator, is below voltage and so its current would not
be suitable for lighting. Four oil lamps are kept burning every
night for emergency use but as yet have never been needed.
The lighting circuit switch is of the double-throw type and so
connected that in emergency it can be thrown over and light-
ing current taken from a steam-driven exciter which, though
not normally used, can be started quickly.

OPERATION OF POWER PLANT

The power station staff includes the following: First en-
gineer, turbine engincer, oiler, fireman (and water tender),
machinist, ash handler, janitor, and laborer. The night staff
includes turbine engineer, oiler and water tender. The turbine
engineer acts as switchboard operator. Only one of the two
turbine units is ever required to carry the entire load and as
the switchboard is within a few feet of the steam end of the
turbine and requires practically no attention, one man can easily
attend to both the turbine and the switchboard.

OPERATING STAFF

The operation and motive power features of the St. Clair
tunnel are in charge of W. D. Hall, superintendent of power
plant and electrical equipment and superintendent of tunnel,
who reports to W. D. Robb, superintendent of motive power,
Grand Trunk Railway System. Reporting to Mr, Hall are
four subdivisions of the force: A first engineer in charge of
the power house, four pumping plant attendants, roundhouse
foreman and the line crew of two men who take care of the
electric lighting and trolley maintenance.
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FIREPROOF CAR STRUCTURES FOR RICHMOND, VIRGINIA

The Virginia Railway & Power Company, Richmond, Va,
was in the hands of a receiver up to July 1, 1900. During the
receivership period, which lasted 5 years, no large amounts were
disbursed for new work and practically all money spent was
purely for the maintenance of the property. It has now been
decided, however, to replace the old-time wooden car houses
with structures of brick, concrete and steel. These are being
planned and built to conform as closely as practicable to the
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No.
No.

1, Sand house.

2, New oil room.

No. 3, Storeroom.

No. 4a and 4b, Car houses.

Nos. 5 and 6, Men's toilets and lockers.
No. 7, Blacksmith shop.

No. 8, New paint shop.

No. 9, Boiler room.

No. 10, Paint shep to be %roposed new machine shop.

No. 11, Machine shop to be prcposed new carpznter shop.
Nos. 12 and 13, Proposed car houses.

No. 14, Transfer table.

Richmond Car Structures—Plan of New Main Shops and
Car Houses

fireproof standards of the local underwriters. In each case,
the insurance association has figured out a base rate for what it
considers a good risk and has afterward increased the pre-
mium in accordance with the number and character of the
fire hazards. The combined capacity of the new buildings will
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and freight terminal and car house at Twenty-ninth and P
Streets in Richmond and also one at Manchester, Va. Other
plans are in mind for extensive renewals and rehabilitation of
track, but these are dependent on the Richmond Council grant-
ing the company a new blanket franchise. The latter would in-
clude provisions for rerouting of certain lines which were built
by the original competing companies and which are still un-
profitably operated owing to the necessity of complying with
the old franchise conditions.

The combined car house and shops will be in the west end of
Richmond, 134 miles from the center of the city, on property
which is now used in part for the same purposes. Both the old
and new conditions are indicated on the plan previously men-
tioned. The building marked “Casino” is to be replaced event-
ually by a passenger terminal, as the property in this vicinity is
directly in line with the prevailing westward movement of the
Richmond population and this point is already the terminus of

three other city lines. Aside from the general rearrangement of
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Richmond Car Structures—Section of Manchester Car
House Through Waiting Room and Men’s Quarters

the shops, the storage facilities will be enlarged by the con-
struction of the two car houses which will have a total capacity
of 165 single-truck or 110 double-truck cars. The old car
house has already been improved by the installation of a grano-
lithic floor and concrete pits.

The new paint and machine shops will receive rolling stock
from the car house by means of a transfer table, which will be
32 ft. 3 in. overall to accommodate the longest cars used by the
company. The greatcr part of the table is being built up of
second-hand girder rails, I-beams, wheels, etc., which were
lying around the shops. Thc go-lb. girder rails of the transfer

table will be cut and fitted into the 10-in. I-beam framing as
shown so that only the hcad of the rail will project above the
I-beam. The table will be operated by an old GE-62 motor.

ot I | . ‘

be ample to house the 300 and odd cars now in service. The
company has dccided to make the double-truck semi-convertible
car its standard, so that the new car house capacity will be
ample to cover the estimated growth in traffic for 1o years.
The main installation will involve the crection of a $600,000
car storage and repair plant madc up chiefly of two car houscs
and gencral repair shops arranged as shown in the accompany-
ing plan. The company will also build a combined passenger

Richmond Car Structures—Elevation of Car House and Passenger Terminal at Manchester, Va

Locking levers manipulated from the operator’s cab will be
provided to lock the table at any given track. The transfer
pit will be of concrete and will have a slope on each side for the
convenience of the men in passing from one shop to another.
THE MANCHESTER CAR HOUSE

The Manchester building is to scrve for the storage and light
repairs of the intcrurban cars of the Richmond-1etershurg line.
The first floor will be divided into two car bays and a group of
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utilities structures, including a shop-heating plant, dispatcher’s
and ticket office, baggage-room, passengers’ waiting-rooms and
platform.
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ing-rooms will be provided for the white and colored passen-
gers with separate exits to the platform and separate ticket
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It will be observed that the passengers are to board windows. Above this portion of the building is a second story
or leave the cars on the inside of the building. Separate wait- which is reached by a stairway in the dispatcher’s office. The
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upper floor is to be devoted exclusively to the Y. M. C. A.
recreation room of the conductors and motormen. It will be
observed that the arrangement is such that the men can proceed
directly to their quarters after depositing their trip reports at
the window in the vestibule.

The greatest length of the structure will be 310 ft. along the
northern line of the utilities division. This length will gradually
diminish to about 217 ft. along the southern wall, as shown.
This diagonal entrance was adopted for convenience in moving
long cars in and out of the building. The width of the structure
will be 110 ft., of which about 25 ft. will be taken up by the
utilities section and the balance by seven tracks divided into
bays of three and four tracks. The brick wall between these
bays has no openings whatever. The four-track section will be
used exclusively for storage and will have no entrance doors,
but in the three-track section, where overhauling pits are to be
provided, rolling doors will be provided to close the entrances.
The last of the three tracks, which is marked No. 7 on the
plan, will be used for passenger and baggage loading only,
while the other two will be supplied with an open pit, 128 ft.
long. The floors of both bays will be built to a grade of 1
per cent.

The walls and most of the partitions of the Manchester build-
ing will be of brick. The piers will be of brick with the ex-
ception of a line of 16-in. and 20-in. concrete columns with
plain rod reinforcement forming the dividing line between the
car house proper and the utilities section. Partitions of terra
cotta are to be used to some extent in the utilities rooms, as
indicated on the drawing. The roof will be of 3-in. concrete
slabs reinforced with wire mesh to be carried on reinforced-
concrete roof girders. This roof has been designed to carry a
live load of 30 1b. per square foot in addition to the dead load.
About one-fifteenth of the roof area has been reserved for sky-
lights of wired glass. These skylights will be furnished on one
side with four mowvable ventilating sash operated by chains
from below. The front of the car house will be carried on
double I-beams supported on double channel columns filled with
concrete. These columns will have footings of reinforced con-
crete. The partition wall between the utilities section and the
car house proper is carried 5 ft. above the roof. A granolithic
floor will be used in all of the rooms of the shop except in the
office, where a yellow-pine floor is to be laid. The floor of the
upper story will be of reinforced concrete with granolithic
finish. The stairway to the upper floor is to he of reinforced
concrete with wire mesh and will be supported by an 8-in.
brick wall. The windows and doors will have row-lock arches.
The window sills and copings and the chimney cap will be of
stone and the door sills of granite. It will be seen from these
particulars that every endeavor has been made to secure as fire-
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Richmond Car Structures—Detail of Skylight
proof a structure as practicable for an operating car house.
Fire-fighting means will be provided by a city main connection
to fire lines and hydrants distributed as shown on the plan.
Fire extinguishers will also be installed in the offices.
GENERAL

The new structures are being built under the direction of

C. B. Buchanan, general superintendent of railways, and Calvin

Whiteley, Jr., chief engineer of railways.
&

During a recent meeting of the South African Electric Power
Commission, A. Beaton, acting chicef engineer of the Central
South African Railways, approved of the general principle of
electrifying the lines in the low country, and also the Springs-
Randfontein line.
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COST OF CONVERTING AND STANDARDIZING CHICAGO
RAILWAYS CARS

The detail methods followed by the Chicago Railways Com-
pany in reconstructing 328 double-end vestibuled closed cars
nto pay-as-you-enter equipments were described and illus-
trated in the ErLectric RAlLway JourxNarL for Nov. 27, 1009,
page 1002. Figures for the cost of converting one car are now
available. In studying these figures it should be remembered

Chicago Railways Company—Reconstructed Pay-As-You-
Enter Car

that the cars converted, which were of the St. Louis double-
truck box type with four motors, had undergone a period of
six years’ severe service in Chicago. These cars have been
thoroughly rebuilt and converted for pay-as-you-enter service
under license from the Pay-As-You-Enter Car Corporation.

WOOD MILL
Quantity. Description. Material. Labor.  Totals.
672 fti 114-ins €herty; at $0:X2um ¢ ss s 50 e $80.64 $u%
24 ft. 1%-in. yellow pine, at $0.04......... .96 Gero
152 ft. 3%-in. ash, at $0.07%..... e 11.40 e
40 ft. 115-in. ash, at $0.0615......00000unn 2.60 $53%
56 ft. 124-1n; ash; at $0.05:; wsis « s iew s ¢ — 2.80 SO
35 ft. 54-in. poplar, at $0.06%%. 2.28 A
72 ft. 1-in, birch, at $0.06%... 4.68 siEw
; —_— $105.36
LABOR
60 hrs. wood machinist, at $0.29.......... $17.40
9o hrs. wood machinist, at $0.28. 25.20
15 hrs. wood machinist, at $0.39....... 5.85
65 hrs. wood machinist’s helper, at $0.21... 13.65
18 hrs. wood machinist’s helper, at $o0.25.. 4.50
CARPENTER SHOP
196 1bs. malleable castings, at $0.03........ $5.88 S T
60 lbs. brass castings, at $0.184.ess0asasss 10.80 4 % &4 wR
120 lbs. 16x36x120 steel, at $2.20..c00c0... 2.64
2 register rods, complete with springs,
padals and. JeVetSess . swnassamad s smsnm 5.00
t register’ bacleas s sw s s s wmm e ¥ 6w o 5 s wigs 1.50
2 Duner door tracks, at $6.25........... 12.50
2 Duner door track pins, at $1.00....... 2.00 C. Y236
2 brass door handles, No. 2, at $0.20..... .40 5 5 3 e
6 brass doof handles, No. 3, at $o.25..... 1.50 e CBos
2 brass door handles, No. 1, at $o.15. . .30
2 catches, brass, at $0.25.......... 3 50
2 catches, with plates complete, at $0.35. .70
12 rubber rollers, with brass bushings and
holders, @At $0:T5. .. o cxees - ouumine s i 1.80
12 door rollers for st drs., at $0.35..4v0. 4.20
12 special hinges, 2!4 in. x 5 in., at $o.017 i
3 pair brass butts, 24 in.x4 in., at $0.728  2.19
12 brass door roller strips, at $0.25....... 3.00
4 air sander traps; at $1.85¢:ssuwesss i 7.40
288 ft. Y4-in. black pipe, at $5.10....0.0.0.  14.00
40 ft. 1-in. black pipe, at $4.45.cc0eveneins 1.78
2 £t tées, At F00T0 o v s avere s & b e & & 8 5ike 20
120 1b: mild steel;, at $1500: s o 5 sissorw o 5 » vvoe 2.28
2 liand) hrakess, it 12,60t o o o o saet e o o isone 25.00
2 bascule fenders, at $16.50............ 33.00 §
228 ft. rattan (8q. ft.), @t $0:25: we s s v 47.38
8 Its. glass, 20 in. x 36 in., at $0.262.... 2.10
6 Its. glass, 14 in. x 34 in., at $0.16..... .00
6 Ils. glass, 20 in. x 28 in., at $0.18..... 1.08
12 Its. glass, 42 in. x 24 in., at $0.38..... .50
12 Its. glass, 10 in. x 42 in., at Zo.xs ..... 1.80
12 brass storm sash catches, at $o.15..... 1.80
Bolts and screws....... 5.00
- o 204.65
zig hrs.carpentes, A $0.300we o o o imms o o bdiis & ... $215.70 § st g
50 hrs. carpenter, at go.:() ........ R — 13.00
10 hrs, plumber, at $0.28............ - 2.80
75 hrs. blacksmith and helper, at $0.56.... 42.00
18 Tirs; machinist; At $0:3lee ¢ s s sioie 5 v s wzia s 5 $.05 .
25 Iirs: ntachinist,, At $0:2Fia « o « wxese: o o » cocmaie: s 595
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ELECTRICAL DEPARTMENT TRUCKS
Quantity. Description. Material.  Labor. Totals. Quantity. Description. Material.  Labor. Totals.
1 seticables, at $60.006 .. ws 045 swis «ee. 60,00 2@ s o 8,200 lbs. scrap iron, st $9.00......c0000nnn . $33.95 Vi s e
2 Pullman fuse boxes, at $8.10..... wosaw  AI0520 “aBE &8 4,000 lbs. scrap wheels, at $16.80............ 30.00 szl 8 .
2 headlights, at $5.50¢ ... vvviuuneunn.n. 11.00 Spetoes 48 Ibs, scrap brass, at $0.10. ... .iviiian. 4.80 GO b
2 platform heaters, at $3.00....cc00000es 6.00 %5 e o iod 67.75 cee
2 trolley catclhiers, at $6.00....c.000uass 12.00 G553 = 159.38
2 Pullman trelley bases, at $19.00....... 38.00 S e
475 tf't g 18 wire, at 20 BA6 5am s v s S T Net cost...... SR € 8 % B € ¥ R R4 S SR Y PRpR wvs  $1,176.22
400 ft 0. 14 WIre, at $0:935+. csssvoosns 3.74 . . N . . - .
23 llgllllt sml:(ketts, a’t$$0-22% -------------- 5.12 . The work of conversion also included rewiring of the cars in
- SO CLS, T 21200 ccterieeionsnenn . . . . . . .
18 :vsacp frco:ted ::ujeolal;lps, at $0.209..... 3.;}4 . conduit, installing new light fixtures and cables, adding large
;;2 gg ?r‘;:{eg‘acrg‘:érlaﬂﬁpsataf°$‘093686 . I-f’f electric heaters on the platforms, installing new headlights,
{ o g . . . . .
o i clear p}latfmén lamps, at $0.3420.. .69 hand brakes, air door-operating devices, air gongs and life
t t t $5:00% 4 uwins sumnese . ceee ceee oq qe . .
ésgac;rllsa‘\glfqlnalanfps,o at $0.35. ... vuns 5_;3 . guards, thoroughly rebuilding the trucks, and painting and
;ng;gc;‘ sfvtitc$h0es4°4a}' Soalil "é; »+ varnishing the entire car.. One of the reasons for so thorough-
' e ....  $168.27 ly overhauling these cars was to standardize largely all the
e (TR 8 ELBUR minor details which require frequent attention and repair. It
o S. F N t +20: 0000 ensnns e 2 ceee . . e
6 Jirs. electrician, at $o.2 H2g 11.20 was believed that an interchangeability of parts would greatly
] TRUCK, DERPARTMENT reduce future maintenance charges. An illustration of one of
48 34-in. x 2%-in, machine bolts, at $1.85. $0.89 5 .
16 $-in. x 61%4-in. machine bolts, at $2.76. .45 . the reconstructed cars is presented.
Gl piE8 Al e polle at gﬁ-gg- 9 e +++=  The accompanying detail cost figures apply to the conversion
8 5%-in. x 2-in. machine bolts, at $1.83.. .15 cees . of one typical St. Louis double-truck box-type motor car into
8 %-in. x ‘/z -in. machine bolts, at $1. 48 12 5 tandard ¢ . t
4 %-in. x 1%%-in. machine bolts, at $1 17 .05 i a standard pay-as-you-enter equipment.
16 9-in. x 3-in. machine bolts, at $1.46... .24 e & i e
2.§ g in. x 3- 1/11 CHS btln)ltls, at $é R 57 . *
48 $4-in. x 2}5-111, olts, at $1.47. 71 e o .
8;}4 -in, x l?m G. S. bolts; at $0:21 ;s wa .08 $1.60 3 POLE AND TIE PRESERVATION IN THE SOUTH
. 5//%, :lr: i g; 1. Gt Satb%]otslsat $3.90. .32 5 .
1 -n. in, rivets, at $0.15........... W1 2.24 . R X .
j?;:g ;;}ﬂmbfﬁr’;igel‘;evferlm:f; atat$go°gs o1 ~8g . Although most of the electric railways in the Southern
4-1n. 3 pins .01 . B . 5 o .
4 %-in. x 5%-in, machine bolts, at $3.98. .16 . . States are conveniently situated with regard to lumber ship-
2% -1 i . . .
L S f,i/;_";o;":f‘l‘;e’;;bgt“g'o_g‘ﬁg};f‘_; = :  ments, they have given considerable attention to the problem
lg :41//1|(;lm :Stl/l-in- %ottgr g«elytsy 2 %Mgm- ] - of securing the maximum life from their ties and poles by the
x 5%-in. C. S. bolts, at $2.15.... oI g .
8 %:-in. X i4iin, C: G Holts. at Sz, :is .12 use of preservatives. It may, therefore, be of interest to de-
-1 5 o . . .o,
%‘1 3y s WASLELS: 4k iggiss 5 scribe the conditions and practices in several Southern cities,
4 bralge bear:l $%\mp0rts 3% In. x which were visited recently by a representative of the ELECTRIC
16 ey dt $0816: s s mwazss TR TATL 40 32 . 0 y
4 brake beam supports, 3 N w2 i 4 4 Ramwway JourNaL. A summary of tie preservation practice
T2 H00e0y AT B OLTH ¢ isirini o1 o o miramin ot o et o) 4 32 .24 ie = 1 i
i E’ate ?eam guargs, N A 95 B *++ throughout the United States appears elsewhere in this number.
4; brake levers; at $0.60. .« swms v s 5w 1.60 .40 10
q.axles, At BELoP0w . < wavioin v veomargi = 5 wisse 3 6 42.00 4.80 5 NORFOLK, VA.
i ARl 416 The Norfolk & Portsmouth Traction Company is now creo-
81'01/‘".“31 brgszes, Ay )32-6‘_&- cepsiomuiin M -80 : soting 1000 to 1200 poles a year and at this time has about
294-1n. X -1mn. X 16-in. co1 springs, ¥ .
g $o. 09.........7 ............. pmes .36 .. . 12,000 treated poles in use. The costs of the treated pine poles
gi//iig t:”; ,E“Cl‘f(lez"rz:_t iélf";l‘)r"'n'g's"h't 3:00 *o++ of different lengths are as follows: 30 ft. to 35 ft. poles,
Sj‘)f:ﬁz]l] it e e s v o 2.52 20 cents per ft.; 40 ft. to 50 ft. poles, 22 cents per ft.; 55
: < , 34-in. . . o .
12 in., at $0.25.p. ...... i) s .80 1.20 . ft. to 60 ft. poles, 24 cents per ft. In connection with this
lgljw(r):l?emllesgf ;11;:;15?’ :tt ;3 135 """""" "ﬁj l'ff *  price, it should be remembered, that Norfolk, Va., has some
; V% T, : .22 ¢ 5 ;
g}l;olekter hhaméers, att go 46 -------------- 1.766 1.92 of the largest creosoting plants in the United States. Although
T shoe S, ST6 ¢ v 5 s o 8§ 9 . i SEsiE 5 . . .
N Sti.i f, side f?%.meas, ai l$19,,5 ,,,,,,,,,, 7;_20 ;;i this company itself began with 50 treated poles only about
£ g?gte‘;a;sr'osf }ffr';6;t'§;;'4'4 """"""" 130 gig seven years ago, creosoted poles have been in use in Norfolk
2 cenfer bearings, at $0.48ux . uppms s gns .96 ... for over 32 years and they are still in good condition. Through-
4 side clamps, at $0.56. .. ....cuvueurnn.. 2.24 o - 5
4 elliptical springs, at 56 O s 5 s s 24.00 out the latter period, the same poles were used successively
2 channel irons, at $1.69..c:0cener:omess 3.00 .38 . 1
4btm bolstcr s, I% AR by the fire alarm, gas and telephone companies. The Norfolk
B suanstiny e . .88 .20 & Portsmouth Traction Company also had left over from the
3t t , S A
AL go.sz(;‘_.pffl.s, I m * 2“’11 x I",,l,n. 88 T . Jamestown Exposition work about 30,000 untreated 8-ft. ties,
e Eﬁggli'e:«tis$2;§t‘4%'4'é ------------- ‘:’5'3: 5.28 . which have since been creosoted. The prevailing price of creo-
SErate ;hoes, at $0.36. . unnnirriiniiin 2.88 soted pine or gum ties 8 ft. long is 85 cents in Norfolk.
6 brak Y % T ) .. 0 .
N Baare h‘;,’;gg;’;;sii,fg;;t oA e o o This company has also used the superficial method of preser-
glrwgf\el;esebe::rlig::lte;t cg;tlznggsv at $o.51.... 24 i vation on a 1500-ft. trestle at Tanner’s Creek, the preservative
2ca§t clips for brake beam supports, at ’ being Avenarius Carbolineum which was imported direct from
4 fo;ged clips for brake heam supports, at " Germany.
B im0 0005900905 500 DS 000850000 2.00 . DURHAM, N. C.
38 hrs. truckmen, at $0.23: .c:..cvweios-54 S 8.74 GaTo 4
— 3?2-"; The Durham Traction Company is using white oak and
4 0 . o 0
PAINT DEPARTMENT chestnut ties. So far it has not treated any as it is found
\S -l . . =
NEGTEITA] worrs & orere oo e ooctet o« oot e e 4 $27.00 that these woods give a long life when they are well buried.
Labor 52232 -«+« All poles, however, are treated with C. A. wood preserver
i o : 70.00 on the butts and up to 18 in. above ground. The same pre-
Ais’ door apéidting dERISe .. « womo c» o oen- 559 servative is applied to fences, posts and other ground work.
Grand totall wew s« s s v s wme ¢ ¢ s« 6 5 s 6 s s s S 8 5 5 e 2 $1,335.50  The principal pole wood is cypress, but juniper is used oc-
CREDITS casionally.
bod BODY AND ELECTRICAL. WILMINGTON, N. C.
4 car bedy doors, at $4.00........ i snww $16.00 e .
4 vestibule folding doors, at $6,00....... 24.00 - The Tidewater Power Company uses both cresote and dead
;E{';‘,fﬁf,ﬁtifﬁe‘y”ﬁ;g b;‘f;'lg“oji‘??_j;j 28 ::* oil of coal tar, but the former is consedered better. The com-
]?g {lﬁ: s'gr?rﬁléor:tpeeerl czzﬂgs,g%t $o.12....... xo.go . pany has had long experience with creosote. For example, on
1.90. . v v cusesnne .32 .o . . . . .
2 ULTL fenders, at $4.00........... g.oo July 16, 1907, it removed a light tie of short-leaf pine which
15 16-cp lamps, Bt $0.15. . esririar o 2:25 had been creosoted and laid in 1888. This tie was found in
3 3-light clusters, at $9.60............. 1.80 T . N
3 enameled shades. at $0.72............. 2.16 perfect condition when taken out, not showing the least signs
14 1bs. scrap brass; at $0:104::::smmessau s 1.40

of rot. The company has followed the practice of buying
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for 25 cents apiece sap long-leaf ties which have been rejected
by the steam railroads, and then treating them with creosote at
a eost of 20 to 25 cents each additional. Some of these ties
were laid down three years ago and were taken up in Janu-
ary of this year. They were found in perfect shape, whereas
similar untreated ties in the damp soil of Wilmington would
have been useless by that time. The creosoting process of the
Wilmington company differs from the ordinary method with
vacuum and high temperature in which the wood is subjected
to as much as 350 deg. F. It i3 believed that such a high tem-
perature tends to make the wood brittle and affects the life
injuriously. The process used is one in which the tempera-
ture does not exceed 240 deg. F. A closed tank is employed
with means for taking care of the saps as they evaporate. When
the ties are put in the retort, the latter is closed to prevent
the escape of explosive vapors. By means of steam pipes, the
retort is then heated to about 240 deg. F. in six hours. After
this, the hot oil is pumped out and the cold oil is pumped in.
The hot oil heats the ties and drives out the moisture and
saps, whereas the cold oil following contracts the pores and
draws in the preservative. The Wilmington retort is used
for any pieces up to 16 ft. in length, including ties, cross-
arms and paving blocks. The poles are of juniper or so-
called white cedar. They are treated at their lower ends and
for a short distance above the ground with creosote applied
with a brush and are then coated with tar.

CHARLESTON, S, C.

The Charleston Consolidated Railway, Gas & Electric Com-
pany has determined to use black cypress principally for ties.
During this year, for example, it will buy 4000 black cypress
and 1000 yellow-pine ties. The eypress ties are 7 in. x g in.
by 8 ft. long and cost 41 cents, against 35 cents in 19os. This
wood is obtained from Southern swamps and has a great par-
tiality for moisture. It is said to last indefinitely under the
ground and rots only if exposed to the air. Black cypress ties
have been in service in Charleston for 13 years under 7-in. and
9-in. rails in paved streets and are good to-day. Cypress ties
are good for about 10 years in open track, whereas untreated
pine ties last only 4 years under the same conditions. Poles are
treated with creosote at the butts for a distance of 1 ft. above
the surface. The treatment is made in three applications with a
brush, one coat being applied each day. The cost is about 40
cents and the estimated increase in the life of a black cypress pole
is 3 to 4 years. The prices of black cypress poles in Charleston
are as follows: Thirty-ft. poles with 8%-in. top, $2.50: 33-ft.
poles, $3; 40-ft. poles, $4. An untreated pole, if cut in winter
when the sap is down, will last 10 to 12 years, but if cut when
the sap is up, will last only 4 years. White cypress is not good
for more than 4 to 5 years in any event. Black cypress is very
much superior to juniper where heavy loading is required and
is also better than pine, because it is a swamp wood which
thrives on moisture even after it has been cut, whereas juniper
dry rots.

SAVANNAH, GA.

The Savannah Electric Company uses untreated Georgia black
cypress ties, of which it intends to lay about 6ooo during the
present year. These ties are 6 in. x 8 in. x 8 ft. long and cost
slightly less than 38 cents cach. The company expects that
in the sandy soil of Savannah this wood will be good for 15
years in paved and 1o years in open track. This estimate is
based on the experience with a former stcam dummy line, which
is now an interurban cxtension, where similar ties have heen
in use for 30 years. In fact, this wood is considered ideal for a
moist soil. Experiments were made at one time with long-leaf
pine tics, but they had to be taken out in less than 5 years, The
poles are also of untreated cypress and cost about $4.50 cach
for 3o-ft. lengths. Recently this company has heen treating its
poles to the extent of a coating of carbolincum over that por-
tion placed in the ground and a coating of dead oil of coal tar
has been used over the balance of the pole, hoth treatments be-
ing applicd with a brush, The company has not been treating
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poles this way long enough to have gained any reliable data as
to the results accomplished but feels that the expense undoubt-
cdly is entirely warranted by the increased life it will get from
the poles.

AUGUSTA, GA.

The Augusta-Aiken Railway & Electric Company has for its
standard untreated ties either black cypress or hard pine, 7 in.
x g in. by 8 ft. long. In paved streets, however, the company
uses a short-leaf, sap pine crecsoted tie, 6 in. x 8 in. x 7 ft.
long. These sap pines are bought for 20 cents apiece raw and
when treated cost 60 cents. In 1908, the city of Augusta paved
a street which had been macadamized about 7 years before
when the railway company had put in creosoted ties under a 7-
in. T-rail. When the ties were examined before the repaving
of the street, it was found that they were to all appearances in
exactly the same condition as when installed. The poles used
are of untreated black cypress. A 35-ft. pole with 10-in. top
cost $3.50 or 10 cents per ft., other lengths up to 65 ft. with 7-in.
top have been purchased at about the same rate.

ATLANTA, GA.

The Georgia Railway & Electric Company probably has the
most elaborate railway creosoting plant in the Southern States.
This company began creosoting ties in 1895, and an idea of the
extent of this work may be obtained when it is stated that
43.000 ties were creosoted in 1909, 26,000 in 1908 and a total of
163,000 in the last 7 years. At this time, about 50 per cent of
the entire trackage is supplied with creosoted ties and no other
kind is being used either for renewals or extensions. In 1910,
40,000 ties will be treated for new construction and 12,000 ties
for maintenance. Creosoted ties which were instalied on Peach-
tree Street in 1895 were taken out in 1908 on account of the
necessity of installing heavier ties for the increased traffic. It
was found possible to use fully 50 per cent of them elsewhere.
Few of the others were decayed, but quite a number were use-
less because of the rail wear. It is quite possible that some of
the ties which were found decayed really had dry-rot before
they were ever placed in the creosoting tank. The original in-
vestment for the creosoting plant was about $5,000, but a total
of $7,000 to $8,000 will have been expended when the present
work of increasing the daily capacity of the plant from 160 to
240 ties is completed. The treated long-leaf sap pine and oak
ties, 6 in. x 8 in. x 8 ft. in size, cost about 8o cents and go cents
each respectively. A sap pine tie requires 4 gal. and an oak tie
3 gal. of creosote. It is figured that the creosote treatment
lengthens the life of the ties to a total of 15 years in paved
track and 12 years in open track as against 7 and 5 years with
untreated ties.

The Atlanta company does not preserve poles. The principal
pole wood is chestnut, but some juniper is used. Further par-
ticulars of the pole and tie standards of this company will be
given in a later article on track standards.

The danger of using untreated ties will be understood from
the fact that about 50 per cent of the hewn oak ties which were
installed on the Atlanta Northern Railway in 1904 and 1905
are now gone, showing that this wood when not treated is
serviceable only for 5 or 6 years in interurban railway work.

MOBILE, ALA.

The Mobile Light & Railroad Company, which operites 30
miles of track, has now creosoted all but 17 miles of track and
this trackage will be creosoted as fast as the maintenance goces
on. The company has been creosoting on a large scale only for
the last 5 years, but the first creosoted ties were placed in
service about 10 years ago and arc still in service in the sandy
soil of Mobile without showing the least deterioration. Un
treated pinc ties are good only for 6 years in paved and 4
years in unpaved tracks.  Short-leaf sap pine and loblolly tics
7 i x 8 in. x 8 1t long, are purchased for 30 cents cach,
and are treated at an additional cost of 47 cents cach. The
treatment requires about 12 b, of creosote per cubic foot. In
Mobile, which is a great lumber center, untreated heart yellow
pine tics now cost 45 cents, whereas they could be bought in
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1905 for fully 10 cents less. Treated creosoted poles are pur-
chased for 20 cents per foot for lengths up to 35 ft. They have
been in use for about 7 years and are still in good condition.

ASHEVILLE, N. C.

The Asheville Electric Company installed about a year and a
half ago a C. A. wood-preserver plant. The company uses
white oak, chestnut and red oak ties, which come from within
10 to 15 miles from Asheville, and cost about 35 cents each for
the 6-in. x 8-in. x 7-ft. sizes. The cost of treating a tie, includ-
ing the labor, is 18 to 25 cents. Untreated ties of the same
woods have been found to give 7 to 10 years' service in this
territory. While it is too soon to make any estimates on the
life of the ties subjected to the superficial treatment mentioned,
it has been found that treated ties which were put in last year
show none of the signs of wear evident in similar untreated
ties alongside. The plant installed for this method of preserva-
tion is very simple, consisting principally of an 8-ft. x g-ft. iron
tank 17 in. deep. The grate and ash pit are made up of old
rails with another row of rails at right angles to the grate to
act as a baffler for the first so that the heat will be transmitted
equally to both ends of the tank. An iron stack completes
the outfit. Ties are kept in the tank for about 20 minutes, dur-
ing which period about one-third gallon is absorbed per tie.
The cross-arms receive double treatment. A six-pin arm costs
7 cents per dipping, or a total of 14 cents. The poles are given
two butt treatments with a brush.

LYNCHBURG, VA.

The Lynchburg Traction & Light Company uses chestnut and
oak ties, which cost 45 to 50 cents cach. These woods have
been found to give a life of 8 to 9 years, and the company,
therefore, has not considered that it would pay to use a pre-
servative for them.

V'S
A 4

DATA ON TIE CONSUMPTION AND PRESERVATIVE
TREATMENT

In order to present to the readers of this paper some general
data on cross tie consumption by the electric railways in the
United States a letter of inquiry containing 24 questions was
sent out to 95 representative city and interurban companies.
Replies to this inquiry were returned by 51 companies. The
questions were framed to elicit information regarding the ex-
tent to which steel ties and preservative treatments for wooden
ties are being used, the cost of ties and the cost of treatment.
The 51 roads which answered expected to use a total of 1,307,
000 ties in 1910. Based on their mileage, the total demand of all
the electric railways of the country for ties may be estimated
for the year at 7,100,000. Practically all of the wooden ties pur-
chased by electric railways are of small size, 6 in. x 8 in. x 8 ft.
or smaller. Oak, chestnut, yellow pine and cedar are the pre-
dominating varieties, oak and chestnut being preferred by com-
panies near the hard wood forests. In the South, yellow pine
and cypress are almost universally used. The prices paid for
these ties vary from 30 cents to 87 cents delivered; the average
price is between 50 and 60 cents. Prices of ties have advanced
in nearly all parts of the country during the past five years,
although a few companies report no change or even a reduc-
tion in cost. An average advance of 25 per cent in five years
is a conservative estimate. One company in Massachusetts
which bought chestnut ties in 1905 for 45 cents each is now
paying 60 cents. The price of cypress ties in Florida has in-
creased from 65 cents in 1905 to 87 cents in I9IO.

The life of untreated wooden ties is variously estimated at
from 5 to 12 years in open track and from 8 to 28 years in
paved track. The kind of ballast used in open track affects
the life of ties, the longest life being obtained where broken
stone is used.

Sixteen of the 5I companies reporting are using some form
of preservative treatment on all or part of the ties laid. A
majority of the ties treated are pine, but some companies are
also treating white, red and black oak, fir and beech. Many
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different methods are represented in the replies. The vacuum-
pressure straight creosote method is being used by nine of the
16 companies while the open tank creosote method is used by
three companies and the open tank method using some one of
the many trade preparations of antiseptic dead oils is employed
by four companies. One company is using both the vacuum-
pressure creosote treatment and the zinc chloride treatment.
The quantity of preservative injected into the ties varies with
the process used and the kind of wood being treated. For yel-
low pine ties from 10 Ib. to 12 Ib. of preservative per cubic
foot of timber is injected by the vacuum-pressure process. This
is equivalent to about 25 lb. or 214 gal. per tie. One company
uses only 6 Ib. per cubic foot for Norway pine and tamarack
ties. With the open tank processes much smaller quantities of
preservative are injected. From 14 gal. to 15 gal. is absorbed
per tie. The penetration of course is not so deep, but the
higher grade of antiseptic oils commonly used with this process
affords satisfactory protection against decay, which always be-
gins on the surface.

The cost of treated ties delivered is given at from 67 cents to
$1.20, the latter being the cost of a creosoted white oak tie.
At the plant of the Indianapolis, Columbus & Southern Trac-
tion Company, where the open tank process with low pressure
added is used, the cost per tie for 25 lb. of creosote and the
necessary labor is given as 32 cents. One company which uses
the open tank dipping process states the cost to be from 15
cents upward, depending on the preservative used.

The lowest estimate given of the life of treated ties in open
track is 15 years, and one company says 24 years is conserva-
tive. A life of from 18 to 20 years can reasonably be expected
in almost any kind of ballast and climatic conditions, provided
the tie is not disintegrated mechanically by rail cutting or con-
stant respiking. A number of companies are now using tie
plates on all wooden ties to prevent rail cutting on tangents
as well as to relieve the strain on the spikes on curves. In
paved track the life of treated ties is estimated at from 25 to
35 years. They will undoubtedly outlast the rails which are
laid on them. The use of steel ties in paved track is making
progress although only nine companies reported that they were
using them. The cost per tie is more than double that of
wooden ties preserved by the most expensive processes but the
spacing used is also more than double that used with wooden
ties. Four feet is the common spacing but one company re-
ports spacings of 5 ft. to 7 ft. The life of steel ties is esti-
mated by all companies replying to be at least 30 years when
embedded in concrete.

&

THE PHILADELPHIA STRIKE

The return to work on March 23 of all the mill and factory
operatives in Philadelphia who were on strike in sympathy
with the employees of the Philadelphia Rapid Transit Com-
pany and the deflections from the ranks of the strikers in the
building and other trades virtually forced the committee of 10-
in charge of the sympathetic strike to recommend on March
27 that the general strike end at once, and this recommenda-
tion was adopted. The sympathetic strikers, however, pledged
themselves to support the car men financially. The company
reports conditions to be virtually normal on all its lines.

OFFICIAL TICKET PAPER

The Central Electric Traffic Association has officially adopted
a safety-ticket paper on which tickets of the members of that
association will be printed in the future. This is said to be the
first use of a paper of this kind by any single electric line or
association of electric railways. The paper is manufactured in
10 different shades to cover the five standard forms of single-
trip tickets and five standard forms of round-trip tickets, and
carries as a water mark the badge of the association with the
words “electric” and “safety” above and below it. The paper is
furnished by A. A. Pugh Printing Company, Cincinnati, Ohio,
which has agreed to supply it only to members of the Central
Electric Traffic Association.
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NEW PAINT SHOP OF THE INDIANAPOLIS TRACTION &
TERMINAL COMPANY

A paint shop of interesting fireproof construction, occupying
the site of one destroyed by fire, has just been completed by
the Indianapolis Traction & Terminal Company. The new
building has a saw-tooth roof which is supported by brick
side walls and a single row of steel-concrete center columns.
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ly fireproof materials and designed for the following uses:
One room will be used for paint mixing. A window connects
this room with the paint shop and this window is provided with
double automatic fire shutters. A room for the storage of paint
is equipped with four Bowser long-distance pumps for drawing
the oil supply from large storage tanks located underground
outside the building. A door in the rear wall of this room will
facilitate the handling of paint stock from the track outside into

‘Galvanized Iron Facing

1% "Ferro-inclave Roof

Fire Wall above Roof
On End Truss Only

Electric Ry, Juurnal

Indianapolis Paint Shop—Section Through Saw-Tooth Rocf

The building is 104 ft. 6 in. wide, and encloses six tracks each
140 ft. long. All the tracks lead to the shop transfer table
which shortly is to be rebuilt so that large interurban cars
may be handled with greater facility. The new shop building
is 20 ft. longer than the one which it replaces and is built

1

the building. This room has no direct connection with the main
paint shop. A third additional room is being fitted up as an
office for the master painter.
GENERAL DESIGN
The design for the new paint shop was executed in the offices
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Indianapolis Paint Shop—Structural Details

according to a type of design which it i1s thought will be adopt-
cd when other buildings are reconstrncted. The present new
building, in event of the ercction of other new structures, prob-
ably will be used for truck repair purposes and a larger build-
ing be erected at a later date for the painting department.
Adjacent to the west side of the new paint shop structure
and opening on to it, is a row of smaller rooms built of thorough-

of the chief engincer of the Tndianapolis Traction & Terminal
Company. The building is noteworthy for the excellence of the
lighting and the freedom from roof supports. Accompanying
illustrations show the principal features of the type of saw-
tooth roof structurcs. Engravings made from photographs
taken shortly before the occupation of the building illustrate the
appearance of the roof from above and below.
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The roof structure is made up of seven saw-tooth sections
similar in design. Each of these sections extends across the
width of the building (approximately 100 ft. between side
walls) and includes a vertical skylight with a clear opening 3%

- i R e 8 e
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galvanized-iron sash enclosing wire glass. The detail con-
struction of the sash, which are reinforced with angles, is
illustrated. The lower sides of the sash rest on a brick cop-
ing supported on the lower angles of the large cross trusses.
This brickwork forms a tight wall across
the gutter at the bottom of each saw
tooth. A similar brick wall 8 in. thick
extends across the tops of the trusses and
fills in the space on either side of the
upper ends of the rafters. At the end
walls of the building this brickwork is
carried to a coping at a height 3 ft. above
the tops of the trusses.

The sash in all of the vertical sides of
the saw-tooth roof, except two, are per-
manently fixed in place. The sash in the
north and middle trusses are hinged, and
the windows may be operated by gearing
extending to the floor level. Ventilation
is provided by four large ventilator heads
in each of the seven sections of the roof.
These ventilator heads have brass-wire
gauze inserted to protect freshly painted
cars from dust.

HEATING

Provision has been made for heating
the building with live steam obtained
from the power station located on the
same property with the shops. Radiation
is had from eight wall coils mounted on
the three sides of the building, 12 over-

Indianapolis Paint Shop—Interior Just Before Completion

ft. high by 1oo ft. wide. The roof structure is supported by
cross members, which are angle-iron trusses 6 ft. in depth. The
sloping members are 9-in. I-beams. The main trusses are
spaced on zo-ft. centers and cach is a continuous structure
across the width of the building, sup-

head coils and five radiators located in
the spaces between the entrance doors.
The total radiation approximates 5000 sq.
ft. and the equipment is designed to heat the building to 70
deg. I'ahr. in zero weather, when the air is completely changed
twice an hour.

The live steam received from the power plant passes through

ported at the center by a 12-in. steel
column resting on a concrete base 4 ft.
deep. As a protection against fire these
center columns are enclosed in a square
casing of concrete 20 in. on a side. This
type of construction leaves the entire floor
area free of columns, with the exception
of the single row extending down the
middle of the building between the two
center tracks. The side walls are of
brick, 18 in. thick, carried to a height of
3 ft. above the roof trusses.
ROOF STRUCTURE
Reference to the cross-section of one
of the truss members of the roof will
show the method followed in connecting
the o-in. sloping rafters at the bottom
of one truss and at the top of the next.
The sloping rafters are spaced on 4-fit.
3¥%-in. centers across the width of the
building. The upper end of each rests
on top of the main truss and the lower
end is attached to the bottom of the next
truss. These rafters are covered with a
fireproof concrete roof, using Ferroin-
clave to support the concrete. A large
fillet of concrete is formed at the lower
side of each saw tooth. The roof is 134
m. thick and is waterproofed with tar covered with gravel.
The slope of the room at right angles to the saw teeth is 6 ft.
in 20 ft. and crosswise of the building there is a pitch of 4 in.
in 50 ft. to provide drainage away from the center.
Fach of the vertical sections of the roof is fitted with

k]

Indianapolis Paint Shop—Saw-Tooth Roof with Ventilators

a reducing valve which lowers the pressure to 20 Ib. The
radiation coils are fitted with steam and air traps manufactured
by C. A. Dunham & Company. These traps are set to release
the drips when the radiator piping reaches a temperature of
160 deg. Fahr. The loss of heat in the return pipe from the
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paint shop to the power house is about 20 deg. and thus the drip
is returned to the feed-water heater in the plant at 140 deg.

ILLUMINATION

The general illumination for this paint shop will be obtained
from Cooper Hewitt mercury vapor lamps supported 15 ft.
above the floor. Local illumination will be had from single lamp
drops with cords reaching to within 4 ft. of the floor. This
generous length of cord will permit lowering the lamps to the
bottoms of the cars without the use of extension plugs. All
the wires are enclosed in iron conduit supported from the
lower side of the roof purlins and having porcelain-protected
outlets. Mercury vapor lamps have been used in the carpenter
and older paint shop buildings at Indianapolis for about eight
months and no trouble has been experienced because of the
peculiarity of colors brought about the violet rays of this light.
It is the practice to match all colors in daylight and apply the
paint under the mercury vapor lamp, which gives a strong, well

distributed illumination.
&

ELECTRIFICATION OF THE MONT CENIS RAILWAY

According to a recent issue of Elektrische Kraftbetriebe und
Bahnen the Italian State Railways have begun to electrify the
Mont Cenis Railway between Modana and Turin. It is ex-
pected that by the spring of 1911 it will be possible to operate
electric locomotives into Turin and thereby promote the travel
to the international exposition then to be opened in that city.
Like the Simplon tunnel line, this road will be operated at 15
cycles, three-phase, with 3500-volt overhead conductors. Power
will be purchased from a hydroelectric plant in Turin and
transmitted at 50,000 volts, 50 cycles, to a converter station at
Bardonnecchia. This converter station, which is to be equipped
by the Milan branch of the Brown-Boveri Company, will be
the first European trunk line equipment embracing such large
units as 2000 kva for changing current from 50 cycles to 15
cycles. The principal apparatus will consist of the following:
One 2200-kva, s50-cycle, 483500/7000-volt oil-insulated, water-
cooled, three-phase transformer; one frequency changer made
up of one 4o-ton fly-wheel, one semi-rigid coupling, one 2000
kva, soo r.p.m. 3500-volt, 16 2/3 cycle three-phase generator,
one rigid coupling, one 2500-hp, 7000-volt, s0-cycle induction
motor, one semi-elastic coupling and one three-phase commuta-
tor motor for regulating the speed of the asynchronous motor
between 400 r.p.m. and 500 r.p.m. The use of the very heavy
fly-wheel cuts down the speed of the machines by 20 per cent
and stores large masses of kinetic energy to care for line load
fluctuations. When the speed drops from 500 r.p.m. to 400
r.p.m., the fly-wheel can give about 1000 hp for one minute.
The three-phase commutator motor permits the asynchronous
motor, with which it is connected in cascade, to approximate
unit load factor.

As the line is to be fed from both ends, thc station will also
contain a 3000-kva, 3500/3850 volt, 16 2/3 cycle auto-trans-
former with two induction regulators which will be used to
raise the potential at the Modane end by 5 per cent, namely,
from 3500 volts to 3850 volts. In addition to the apparatus
mentioned, the station will also be supplied with a 450 hp
hydroelectric turbo-exciter set, small transformers, etc. The
line equipment will be installed directly by the Italian Statc

Railways. Tt is understood that experiments are to be made
also with so cycle, threce-phasc locomotives.

-~

4

The fourth annual convention of the Missouri Electric, Gas
Strect Railway & Water Works Association will be held at
Jefferson City, Mo., April 14, 15 and 16. The program includes
the following papers: “The Luminous Arc Recttficr System,”
by Louis Fredman; “Securing Profitable Day Load,” by J. I.
Harsh; “Condensers for Small Central Stations,” by Chas. S.
Lewis; “Flecctrically Driven Water-Works Plants,” by H. W,
Clark; “The Primary Law Relating to Public Utilitics,” by
Geo, McCollum; “Data on Elcctric Plants,” by Prof. H. B
Shaw; “Power Plants in Public Service,” by Tedwin S. TTarrison.
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ECONOMY IN ELECTRIC CAR PAINTING

BY CARL F. WOODS, ARTHUR D. LITTLE LARORATORY OF ENGINEERING
CHEMISTRY

The increasing demands imposed upon electric railways and
the necessity of constantly improving the service afforded the
public, without in many cases any proportionate increase in
revenue, render it essential that the manager of such properties
obtain the maximum efficiency from every dollar expended in
maintenance. Among the problems of this nature which con-
stantly arise there are few more troublesome than that of
maintaining the appearance of the rolling stock to that degree
of excellence which the travcling public demands, without ex-
pending an amount of money out of proportion to the relative
importance of this item of maintenance. The fact that the
cost of painting the same type of car varies on different roads
from $30 to $60 and that certain companies are forced to re-
paint every two or three years while others are able to operate
cars from 10 to 12 years before complete refinishing becomes
necessary emphasizes the need of careful consideration of this
important item of maintenance.

There are several factors which render the subject of car
painting of particular and increasing importance to the man-
ager who is attempting to reduce maintenance charges. With
the advent of elevated lines and subways and the increasing
use of cars of the semi-convertible type, the intrinsic earning
power of each car and the direct financial loss for every day
that the car is out of service are greatly increased. Other
contributing causes are the inferior quality of woodwork which
is to-day used by car builders owing to the necessity of cheap
and rapid construction and the prevalence of adulterated and
inferior paints and varnishes. The use of the latter is not
due entirely to the desire of the paint manufacturer to deceive,
but is very frequently the direct result of false economy by
the purchasing department. In paint materials, as elsewhere,
the most expensive is not of necessity the best, but it is equally
true that the best is not the cheapest in first cost. The at-
tempt to economize in painting by purchasing the cheapest
materials usually results in actual extravagance, for first cost
is a small item in the actual expense of painting. The pur-
chaser who buys varnish to-day for $1.50 a gallon, when the
price of the oil and gum going into it is greatly in excess
of this figure, can only blame himself if he obtains a mixture
of rosin and benzine. Such conditions are unfortunately very
prevalent and many companies whose invoices show astonish-
ingly low prices are actually spending far greater sums in the
long run than the company which pays a price in proportion
to the grade of material it desires and obtains from it satis-
factory service.

It will be admitted by practically all railroad managers that
it is essential to run cars which present as good an appearance
as possible, but the exact meaning of this to the individual
manager differs widely. To one it implies a car of many col-
ors with ornate trimming and lettering; to another, a finish
equal to that of automobiles or carriages, while to a third it
rcpresents a car of a pleasing color, clean and well kept but
without ornamentation and unnecessary work. There is, how-
ever, a general tendency to do away with expcusive finishing
and decorating, as it becomes incrcasingly necessary to rcduce
expense, for however handsome a car may appear when fresh
from the paint shop, a few weeks of scrvice greatly impair
its appearance.

The problem of reducing expcnse in car painting may prop-
erly be divided into two classes; first, the method of applying
paints and varnish, and, second, the actual materials nsed.
Both are of importance and both present in many cases con-
siderable opportunity for economy, but the method of appli-
cation offers an opportunity for greater direct financial sav-
ings as the labor and time cost is as a rule much more than
the cost of the paint materials (hemselves.

There arc two methods of car painting, essentially differcnt
in the principles upon which they arc based, which have long
been used by painters. These methods may be properly kiown
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as the “lead and oil” process and the “surfacer” process. While
there are many other systems in use, differing in one or more
details, they all properly belong to one class or the other.
There is, however, a third method which has recently come
into considerable prominence and is sufficiently different
from either to deserve separate classification. It may be
distinguished as the “color and varnish” system.

LEAD AND OIL PROCESS

The “lead and oil” process is the oldest of car painting
methods and is the direct outgrowth of carria; e painting. The
principle of the system in brief is the priming and filling of
the wood with a white lead and linseed oil paint, 12ie building up
of a hard, smooth surface with “rough stuff,” the applicat-on of
the body color on this foundation and the final coverii.g with
varnish. The “rough stuff” coats, which are essentially a min-
eral silicate ground in varnish, dry very rapidly and can be
brought to a very hard, smooth surface by rubbing with blocks
of pumice. The color coats are ground in japan, and dry rap-
idly, presenting a “flat” color. The number of coats of each
material applied varies considerably with the individual painter,
but the principle of the process is the same in all cases.

SURFACER PROCESS

The “surfacer” process on the other hand was devised to
reduce the length of time which was consumed by the slow
drying paints of the “lead and oil” process. The fundamental
idea of this system is the rapid building up of a surface by
specially prepared paints, upon which are placed the flat color
and varnish
known as surfacers, are composed of a mixture of white lead,
ochre or some other mineral silicate ground in specially made
varnishes which dry very rapidly and thoroughly. There are
several well-known systems of this kind in general use in car
painting, all of which are essentially the same. The surfacers
are usually divided into three classes. The first serves as a
priming coat, the second as a loading material, and the third
the same purpose as the rough stuff coats of the older process.
These can be brought to a very high degree of finish with
pumice and are really very little different from rough stuff. It
will be seen that the essential difference between the surfacer
process and the lead and oil process is in the preparation of a
surface, both systems using flat color and varnish for the final
ornamentation and protection.

The special paints or, more properly, varnishes

COLOR AND VARNISH PROCESS

The color and varnish process, which as previously stated
is of rather recent origin, to a certain extent falls under the
heading of a surfacer process, but differs sufficiently to war-
rant separate consideration. The fundamental idea of this
process is that the less number of coats of paint on a given
surface, such as a car body, and the more similar these coats
are, the less liability will there be for cracking, and, conse-
quently, the more durable will be the finish. With this in
view, the system is so devised that the first application serves
as a priming coat and the second, of which several coats are
applied, depending upon the condition of the work, builds up
a surface which can be brought to a reasonably smooth finish
with pumice or with sandpaper, preferably the former, on
which is applied the body color ground in varnish instead of
japan, and followed by a final coat of finishing varnish. It
is the intention with this system to use as nearly as possible
the same varnish for all of the coats, so that each will
have practically the same coefficient of expansion and will so
far as possible blend and form an elastic and homogeneous
film. As a further economy in time and material, the prim-
ing and surfacing coats are generally colored the same as the
body color, so that less of the color and varnish is necessary,
and, as will be seen, the use of the varnish color does away
with the flat color of the other two processes.

SANDING PROCESS

A fourth process which is used to a large extent is some-
times distinguished as the sanding process, but it is really
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a modification of the lead and oil process, the underlying prin-
ciple being the sanie, This method consists in priming with
white lead and oil followed by a plaster coat of white lead
putty which affords a thick surface of lead that can be brought
to a reasonably smooth finish with sandpaper. On the surface
so prepared, the flat color and the varnish are applied as in the
other processes. This method saves considerable time by
omitting the rough stuff coats, but, aside from this and the
method of obtaining the surface, which is by sandpaper instead
of pumice, the process is really the same as the lead and oil.

MERITS AND DEMERITS OF EACH SYSTEM

It is impossible to pick out one method as being universally
better than the others and the choice must depend upon the
local conditions to a large extent. There are, however, cer-
tain inherent faults and virtues of each system which are not
generally understood, but a knowledge of them is of material
value in forming a correct idea of their relative value. It should
be stated at first that, where time and money are no considera-
tion, the lead and oil process unquestionably produces the
best appearance, but the finish obtained is very much better
than necessary or even desirable for street car work. This
process is designed to prepare a surface of great brilliancy
and smoothness and is admirably adapted to carriage and
automobile painting. Its use, however, even for this purpose
is rapidly diminishing on account of the expense necessarily
involved. The process requires time, for white lead is slow in
drying and unless allowed to set thoroughly before the next
coat is applied will cause trouble later on. Any attempt to
hasten this system by diminishing the time allowed for drying
always results in inferior work. For the proper application
of a system of this kind, from four to five weeks is necessary
in finishing a car body, and the greater part of this time is
consumed in allowing the various coats to dry. It is obvious,
therefore, that with the demand for speed and the limited
shop facilities of most railroads this process is not feasible
for street car work.

The surfacer process can be properly applied in from two
to three weeks, depending upon the facilities, the number of
coats which the work at hand requires and other conditions of
similar nature. While there is a considerable saving in time by
this process, the actual cost of finishing a car by this method
is little different from one finished by the lead and oil process,
for although less coats are required the surfacers are ex-
pensive. If proper materials are used and applied by careful
workmen, and there is sufficient time for drying, this method
produces very satisfactory resuts both in appearance and dur-
ability.

The color and varnish process was devised primarily to
shorten the time and to lessen the expense of car painting.
It has been applied in eight days with apparently successful
results, although the short length of time which it has been
used does not warrant a final conclusion regarding its relative
value. This method is beset by many dangers. The attempt
to quicken the drying of the surfacers and other coats often
results in destroying the life, and the alteration of the body
of the surfacer in order to lessen the amount of work neces-
sary in rubbing frequently results in producing a material
which is not permanent. The body colors ground in varnish
as contrasted with the flat or japan colors of the two other
processes are an excellent thing if made in a suitable manner,
but if carelessly prepared are subject to very severe cracking
which obviously destroys the appearance of the remainder
of the work, no matter how well done. The theory of this
process is, however, more rational than either of the others,
for less material is applied. The various paint films are more
nearly alike in physical qualities and the cost of application
is materially reduced. Although the finish produced is less
smooth and less brilliant than that obtained by the more ex-
pensive methods, the difference is not noticeable after the
car has been in service a short time. Too much attention has
been devoted in the past to appearance and too little to dur-
ability, and when it is realized that the use of this shorter




APRIL 2, 1910.]

method enables a saving of $20 to $30 per car, without im-
pairing the life of the finish, it is very doubtful whether the
superior appearance produced by the other processes justifies
the added expense.

The durability of car finishes depends to a large extent
upon the foundation coats, and special attention should be
devoted to this point. White lead paints are excellent but
on account of their slow drying properties are not satisfac-
tory. Properly made varnishes, which dry quickly but thor-
oughly saturate the wood and preserve their elasticity and
toughness, are the ideal materials. The same holds true with
the following coats: Rough stuff gives excellent results if
properly made and applied, but carefully prepared surfacing
coats afford an equally satisfactory surface and require far
less labor in rubbing, which is one of the most expensive parts
of car finishing. There is also no reasonable objection to col-
oring the undercoats, and in this way reducing the amount of
body color required. Japan colors present a handsome ap-
pearance after varnishing, but they involve much unnecessary
work which can be avoided by the use of varnish colors. The
latter serve their purpose equally well and at the same time
reduce the labor of applying separate varnish coats.

The employment of the shorter systems is of very recent
origin, and there are doubtless many defects which long con-
tinued service will reveal, but the common-sense principles in-
volved and the very marked financial savings possible of at-
tainment justify careful and thorough investigation of their
merits.

THE PURCHASE OF PAINTING MATERIAL

While the actual amount of money expended in the pur-
chase of material for car painting is not great on most rail-
ways, the direct financial loss produced by using inferior ma-
terials is very large proportionately. It is a safe statement that
few supplies are purchased of which the purchaser has less
knowledge than paints and varnishes and as a result the
amount of money wasted is excessive. The purchasing agent
as a rule has no specific knowledge of the various materials
and imbued as he is with a desire to economize is constantly
tempted to try the cheapest. On large railroads, experience
has proved beyond a doubt that purchase under careful speci-
fications supplemented by thorough inspection saves many
times the cost of such work. The condition of the Pennsyl-
vania Railroad system, which is an eminent example of this
sort of procedure, is a guarantee of the results possible of at-
tainment. The electric railway, however, which is not
sufficiently large to maintain a competent testing department,
can save a great deal of money by intelligent selection of
materials.

VARNISH

The two items of purchase which cause the greatest trouble
are varnishes and body colors. Railway varnishes can be
purchased from $1 to $6 a gallon, but the average price for
properly made varnish is around $3. Any company paying
materially less than this amount is not obtaining a strictly
high-grade product, at the present price of raw material.
The more expensive varnishes are generally worth the price
for certain purposes, but it is doubtful whether the demands
of street car service necessitate their use. There is, however,
no one varnish which is suitable for all parts of a car. Ex-
terior varnishes are required to withstand exposure to weather
and must be elastic and durable. They are generally com-
posed of abont 25 gal. of linseed oil to 100 1b. of gum, and dry
slowly but maintain their clasticity for a long time. Seat
varnishes on the other hand mnst dry quickly and present a
very hard, glossy surface. To obtain these characteristics the
proportion of gum is largely increased, the composition usually
being from 6 to 12 gal. of oil to 100 1b. of gum. In addition
a harder gum is desirable, in order to obtain a dense surface.
FFor finishing interior woodwork, a varnish part way between
these two should be used, as a certain amount of hardness is
requisite, but at the same time such a varnish should possess
sufficient elasticity to withstand the wrenching and twisting of
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the car body. Many of the complaints regarding poor results
are due to the employment of the wrong varnish. A number
of roads continue the use of rubbing varnish on exteriors on
account of the handsome finish which can be produced, al-
though experience has repeatedly shown its unfitness for this
purpose. This varnish is a “short oil” varnish containing
hard gum, dries quickly, and is capable of being highly pol-
ished with steel wool or powdered pumice, but from its na-
ture is non-elastic, and readily cracks when subjected to the
expansion and contraction of the car body. Other companies
employ finishing varnish for interior woodwork, on account of
its durability, but are constantly annoyed by complaints from
passengers regarding soiled clothing, for such varnish does
rot become hard for a long time, and the heat of the body is
sufficient to produce a decided “tackiness.” )

A large proportion of varnish troubles arises from using in-
ferior or adulterated material. Good varnish should contain
nothing but linseed oil, gum, turpentine and the necessary
driers, and attempts to reduce the price by substituting rosin
for gum or benzine for turpentine invariably result in short
life and consequent increase in the actual cost of painting.

SELECTION OF BODY COLOR
In selecting a body color, the first essential is to choose
a color which is composed of durable pigments and 1s suited
to the local conditions. No colors are absolutely permanent,
but certain ones are very much more so than others. As a gen-
eral rule, the darker colors are less liable to fade than the
lighter and more brilliant ones, mainly because the former are
made from natural pigments such as ochre, sienna, lamp black,
etc.. while the latter are either artificially made, or aré pro-
duced by the aid of a dye. All chemically produced pigments
and dyes are not fugitive—in fact many of the most permanent
colors ‘are of this type—but all are subject to imperfections of
manufacture which impair their usefulness. For this reason
many steam railroads and concerns like the Pullman Company
have adopted brown or olive green as the most satisfactory
colors available, and there is an increasing tendency among
street railroads to adopt the same practice. When local con-
ditions require the use of brilliant colors, as for instance in
hot climates where dark colored cars produce an unpleasant
effect, those colors should be selected which- are least subject
to imperfections of manufacture, and which can be most
readily matched when repair work becomes necessary. The
use of very light colored pigments is particularly undesirable
both on account of their inherent tendency to fade and to the
dirty appearance produced as the varnish ages. All varnish
however light originally grows dark as it dries, and conse-
quently the color seen through this yellow film appears to be
much more dingy and faded than it really is. Such a result
is produced with all colors, but it is particularly noticeable
with the lighter tints.
ORNAMENTATION

The demands of economy necessitate the reduction of ex-
pense in the striping and lettering so characteristic of the elec-
tric car of a few years ago, and unquestionably a material
saving can be properly effected along this line. The only strict-
ly nccessary ornamentation is the number in plain figures
in a conspicuous place, and in a few instances the name or
monogram of the company. [laborate striping and scroll-
work with gold leaf is a needless expense, and in many cases
detracts rather than adds to the beauty of the car. The use
of transfers for applying small signs to the windows or wood-
work offers a further opportunity for reduction of labor. A
careful study will reveal many other chances for reducing ex-
pense, such as dipping the fenders in a quick drying asphalt
paint, and spraying the trucks with a similar paint.

The progressive manager who purchases materials of good
qnality, adopts such methods of application as are based upon
sound principles, and is not afraid to try new ideas simply
heeause they are new, will find few items of maintcnance in
which greater proportionate savings can be effected than in
that of car painting,
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SOME THOUGHTS ON TRACK MAINTENANCE AND
COST DATA

ENGINEER MAINTENANCE OF WAY, UTICA
MOHAWK VALLEY RAILWAY

BY M. J. FRENCH, &

The idecal system of maintenance is that under which the
tracks are kept in good condition at all times. The old saying,
“a stitch in time saves nine,” is, in its broader meaning, true
in its application to track maintenance. It is certainly not
good practice to neglect a piece of track until cars pound at
each joint. The rails become cambered and the paving is
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same sireet in 1905, and 500 joints were welded with thermit.
About 20 joints have broken each year since then. Repairs
have been made with thermit, if the direction of the break was
vertical and close to the old weld; otherwise Continuous or
Clark joints have been used. The average cost for repairs of
these joints, including repaving, is $8. The breaks occurred
in very nearly the same places each year and if they had
not been repaired promptly there would now be sections of the
track which would require early renewal. As the repairs were
promptly made the track is in uniformly good condition. An-
other line laid with the same kind of rail, but with only two
holes at each end, located back of the usual point of breakage,
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increased expense of car maintenance, due to operation on poor
track in many cases, would pay for proper maintenance of the
track. As soon as a joint pounds under a car it should be
repaired to prevent a mashing of the receiving rail. If atten-
tion is not given promptly to such joints, the pavement becomes
loosened, the bonds broken and the joint plates destroyed. The
enmity of residents is developed by low joints as surely as by
worn pinions or flat wheels.

The cambering of girder rails as a result of low joints has
made it necessary to scrap rails before they were otherwise
worn out. In the year 1go2, in Utica, N. Y., the ends were
sawed from 9-in. girder rails that were cambered at the joints
because the rails were otherwise in good condition for use. The
rails were then relaid with patented base-plate joints on yel-
low-pine ties spaced z ft. centers, embedded in concrete. In
1906, although the rails were not worn out in the heads, it be-
came necessary to remove them on account of the flat spots that
appeared at the receiving ends of rails as a result of the
camber. We placed on the same ties new 9¢-in. girder rails
and welded the joints with thermit. As these rails had pre-

breaks occurred at defective welds, there has been only one
break in two years.

Labor for maintenance of 27.8 miles of track in the streets
of the city of Utica, consisting of joint, rail and pavement
repairs, resurfacing, repairing switches and derailers and all
minor work in connection with maintenance, costs about $560
per mile per year. Track maintenance on private right-of-way
costs about $175 per mile of track for labor. This is the cost
of work performed by the regular section gangs, such as track
walking, ditching, surfacing, lining, shimming, fence and cross-
ing repairs, etc. The estimated cost of materials per mile per
year is $468. But this information as a lump sum is of very
little value. It would be of great assistance to know the cost
for each item of work that makes up the general maintenance
schedule.

The problem of compiling accurate cost data on track
and roadway maintenance is one that should be given serious
and thorough attention. Many roads are adopting standards
of construction that differ only slightly from each other in
details, such as concrete and steel tie construction with either
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viously been drilled with six holes, 14 in. diameter, they were
not well suited for thermit welding. We have had a few
breaks on this new rail, but repairs were made promptly and
the track now rides as smoothly as when first laid. The point
which the writer wishes to make is that the original ¢-in.
girder rails might still have been in use had the joints been
properly maintained after originally installed.

The rails welded with thermit were part of an order for
rails which it was the original intention to lay with regulation
12-bolt joint plates. The rest of the rails were used on this

o-in. girder rails, high T-rails or heavy sections of the standard
steam-road rails. Another group is returning to wooden ties.
Some are using inferior ties treated with preservatives, others
are employing the best ties that can be obtained, imbedded in
concrete as a preservative. The question of the proper joint
to use is a vital one with all roads. With a standard system
of keeping track accounts, and with concerted effort, track
engineers should be able to determine within five years the type
of joint that will give best results. It should not require over
10 years to solve our tie, rail and pavement problems in a satis-
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factory and conclusive manner, if 20 or 30 of the larger sys-
tems will work in concert under some definite plan of keeping
costs.

To bring the subject to the attention of the readers of the
ELEcTRIC RAILWAY JOURNAL the writer will describe -the system
that has been in use by the Utica & Mohawk Valley Railway
Company since Jan. 1, 1910, in connection with a job-order
system.

Beginning at the Utica terminus of one of the main lines of
the system a job number is given to each piece of special
work, each piece of track between specials or certain limits,
each office building, station, car house, amusement park, bridge
or any other structure on that line. Each line is taken up in
turn as it radiates from Utica. On private right-of-way the
numbered car stop signs form the dividing points of the sec-
tions, and each section is given a job number. The plan is
that each job number will apply continually to that particular
section or object as long as the system is maintained. FEach
job number may be chargeable with work under any of the
numbered construction or maintenance accounts as established
by the Public Service Commission of New York State. For
example, the Main Street car house is designated as Job No.
6008. The track repair labor in this car house would then be
charged to Account No. 8—Job 6008; the track bonding in this
car house would be charged to Account No. 23—C—Job 6008;
the ties used in the car house would be charged to Account
No. 3—Job 6008. It will thus be seen that the job number
fixes for all time the location of the charge for either material
or labor and it is possible to determine at the end of any week,
month or year just what that part of the system has cost for
any particular kind of maintenance or for its entire mainte-
nance. To keep this record, a well-defined system of time-
keeping and storehouse and office book-keeping must be main-
tained. A brief description of this system follows:

The foreman of each gang gives the time-keeper a daily
report of the nature and amount of work performed. The
time-keeper makes a daily report of hours, rates and cost dis-
tributed according to account numbers and job numbers. A
copy of this report goes to the auditor’s office, where the charge
is made on the card bearing the job number and in the column
headed by the proper account number, the date appearing in
the first eolumn at the left. All materials must pass through
the storehouse and the stock-keeper is responsible for the re-
porting of account and job number for all materials sent out.
His detail report goes to the auditing department and each
charge is properly entered on the job card under the particular
account to which it belongs. The auditor’s clerk does not make
out a job card until he has an item to charge against that job
number. - In this way the number of job cards to be handled
is kept at a minimum. Monthly and yearly statements are
drawn off from these cards.

The total cost to date of any piece of construction or main-
tenance can be readily determined from the job card. Thus it
is possible to tell the cost of track maintenance on one type of
construction compared with the cost on another kind of con-
struction, as each type of construction on any street may be
given a job number. Some items of labor, such as track walk-
ing, cleaning and sanding tracks and removal of snow and ice
are given separate job order numbers that rcfer also to the ac-
counts. For instance, removal of snow and ice in the entire
city of Utica is charged to one job number, and the same
service in another town or track section is charged tovanother
job number. There is no need to kecp such work in greater
detail. The work of reporting by foreman and timekeeper
would also be too burdensome and would not give information
of any particular value so far as small zones arc concerned.

The time-keeper, forcmen, material clerk and auditor’s clerk
who have to use or fill out these job cards have books giving
all job order numbers arranged consecutively under alphabeti-
cally indexed headings of each particular street, linc or section.

Under the system of accounts adopted by the Public Service
Commission of New York State “additions and betterments,”
or construction worlk, is cmbraced under a separate group of
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account numbers which identify work of that character at ouce,
so that charges may be made under the job number, as already
outlined. As an example, an extension to Main Street car house
would be eharged to Account No. 431—Job 6008; new special
work for an additional track would be charged to Account No.
411—Job 6008 and new ties for this track would be charged
to Account No. 400—Job 6008 The job and account forms
shown on page 612 illustrate the method of entering the main-
tenance charges described above. If the cost of some particu-
lar section not definitely described by job orders already in
use is desired, the auditor’s clerk. will assign a job number to
the work after he has been given a proper description of it.

Another essential in the standardization of track accounts is
a standard book of rules for the maintenance of way depart-
ments, so that each section and company may base costs
upon the same practice, so far as possible. The rule book
should contain in front the general rules applicable to all em-
ployees, with the same wording used by the American Street &
Interurban Railway Transportation & Traffic Association in
its codes of interurban rules and city rules, so far as they
may affect maintenance of way employees in the discharge of
duty. Standard practice can be illustrated by drawings show-
ing track construction of the various types in streets and on
right-of-way.

COMMUTATOR SLOTTING AND ITS RELATION TO
BRUSHES AND MICA

BY C. W. SQUIER, ENGINEER IN MECHANICAL DEPARTMENT, BROOK-
LYN RAPID TRANSIT SYSTEM

For several years the subject of slotted commutators
has.been an active one at the meetings of the different elec-
tric railway associations. While it is the gcneral opinion that
the slotting of commutators, together with the use of a higher
grade brush, has reduced to a large extent the trouble due to
flashing and flat spots on commutators, there are still some
railways which find that the results obtained do not warrant
the trouble and expense necessary to keep the commutators
properly slotted. This question has been asked several times:
“Why should it be necessary to slot our commutators now
when for a good many years the very same motors have been
running all right without slotting ?”

Unless we keep an accurate record of our motor troubles for
comparison, we are quite liable to forget the troubles we have
had, and to consider only those which we are having at present.
Nevertheless, the present conditions of railway service are more
severe and the operating voltage is usually much higher than
those in vogue a few years ago. Motors which were de-
signed for 500 volts and operated at this potential in the past,
now are running at 550 volts and 600 volts. This increased
voltage and greater severity of service cause more sparking at
the brushes, thereby burning away the copper bars and dis-
integrating the mica between them. If the various motor
troubles be analyzed it will be found that about 50 per cent of
them ‘can be traced directly to the flashing from the brush-
holders or commutators to the shell or from brush-liolder to
brush-holder. These flash-overs are responsible for the car-
bonization of the motor parts, flat or rough commutators and
the grounding of brush-holders and commutators. Since the
flashing in most cases is caused by sparking at the brushes the
problem which we are endeavoring to solve by slotting commu-
tators is to reduce this sparking as much as possiblc. The
slotting of the commutators permits the use of a softer grade
of brush, which has better conducting qualities than a brush
with the cutting qualities necessary to keep down the mica in
an unslotted commutator. This treatment will reduce the spark-
ing at the brushes to some extent, We also are ablc to provide
a Dbetter contact between the brushes and the commutator by
slotting and thus reduce the sparking brought about by high
mica or improper contact. There is little to be gained by slot-
ting the commutators on roads where the brushes used lave
the cutting qualities necessary to keep the mica down as fast as
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the copper is removed without abnormal wear of the brushes
and commutator, and where it is found that such brushes have
sufficient conductivity to meet the service requirements. How-
ever, if an electric railway is troubled with high mica, leading
to rough and flat commutators, and it cannot find a brush of
proper conductivity to keep this mica down, it should resort
to slotting as a means of securing the desired results. In the
discussion of this subject at the December, 1909, quarterly
meeting of the Street Railway Association of the State of
New York (published on pages 1232 and 1233 of the ELrcTrIC
RaiLway Jourxar of Dec. 18, 1000), the point was brought
out that it might not be necessary to slot commutors if the
softest grade of amber mica was used. Soft mica is liable to
cause trouble, however, as it does not have sufficient resistance
against compression and will squeeze out and distort the shape
of the commutator. The best methods seem to be to use mica
which is hard enough to prevent the commutator from losing
its shape and then to slot out the mica to a moderate depth
wherever necessary.

For the past year and a half the Brooklyn Rapid Transit
System has been slotting the commutators of its 150-hp elevated
scrvice motors. When the commutator is slotted, there is in-
stalled a type of brush which, through service tests, has been
found to be the best for use on slotted commutators. The total
number of motor flashes for the last nine months is 30 per
cent less than for the nine months immediately preceding the
inauguration of the slotting practice. Furthermore, it is found
that the number of cases of motor troubles as a whole has been
rapidly decreasing as the number of motors with slotted com-
mutators has increased. Formerly it was found necessary to
turn these commutators every time an armature was removed;
now, it is not necessary to turn a commutator oftener than
once a year. At the present writing, 92 per cent of the
Brooklyn 150-hp motors are run with slotted commutators.
The company is also slotting as rapidly as possible the com-
mutators of all motors used on the surface lines, but this work
has not progressed far enough to allow a comparison of results.
The surface motors are from 25 hp to 6o hp capacity.

Several types of machines have been tried for slotting com-
mutators, but it has been found that those equipped with a
circular saw or milling cutter are the most efficient. Machines
of this type when mounted on a lathe and driven by a motor
or belt from the lathe, can be used to good advantage on a
road where all armatures are sent to a central point for main-
tenance. When the slotting is done at branch overhauling and
inspection shops it is more advantageous to .have a small port-
able air-driven machine. The armature can then be removed
and supported on a couple of stands or by some other conven-
ient method and the machine carried to the work. It is not
necessary to use a lathe with this portable tool, a point which
is worth noting in shops where the lathes are kept busy all the
time on other work. The saws which have been found best
are 74 in. diameter with 18 teeth, and are of the same thickness
as the mica to be removed. The average number of saws used
per commutator is 234. The slotting is 24 in. to 3/16 in. deep,
and a man with one of these air-driven machines can slot from
12 to 15 commutators in 1o hours. A great amount of this
time, of course, is consumed in changing saws, oiling the ma-
chine, etc.

After the commutator is slotted the saw leaves a slight
burr on the edge of the slot. This burr is removed and
the commutator sand-papered and polished. The slots are then
cleaned and blown out with compressed air. It is necessary
that the slots should be cleaned with great care, for if any
mica is left at the edge of the slot the desired effect of the
whole process will be lost. The motors and the commutator
slots should also be blown out with compressed air at each
inspection after the motor is placed in service, special attention
being given to see that no carbon or copper dust is allowed to
accumulate. The depth of slot that can be most satisfactorily
used will depend on the ability to keep it clean. The shallow
slot can be kept free from dirt and dust more easily, but the
work of slotting necessarily would have to be done oftener.
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MAINTENANCE PROVISIONS OF CLEVELAND ORDINANCE

BY H. J. DAVIES, SECRETARY AND TREASURER, CLEVELAND RAILWAY
COMPANY

The new franchise ordinance recently passed by the City
Council of Cleveland, granting to the Cleveland Railway
Company a renewal of its rights to operate its railroad in that
city, contains some unusual and some unique provisions, among
them provisions for the maintenance of the physical property
of the company.

According to the ordinance, the capitalization—bonds, floating
debt and stock—of the company is the value of its property as
determined by R. W. Tayler, judge of the United States Court
in the Cleveland district, sitting as an arbitrator selected by
the city and the company, and not as judge. This value is
called in the ordinance “the capital value of the company.”
Upon this value, and upon additional capital that may be in-
vested in additions, extensions and betterments, interest at
limited rates is to be paid.

The property is to be maintained in a condition that will keep
it worth at all times 70 per cent of the cost of reproducing it
new.

The ordinance provides an allowance of 1115 cents per
revenue car-mile, exclusive of car-house and car-yard miles,
for operating expenses. The surplus above this allowance, and
above the maintenance allowance, is to go into what is called
the “interest fund,” out of which all taxes, interest and divi-
dends are to be paid; and any surplus in this interest fund
above operating expenses, maintenance reserve, taxes, interest
and dividends is to be absorbed in the reduction of fare.

The specific provisions in regard to maintenance are the
following :

“In addition to the car-mile operating expense allowance,
there shall, in the following months, be deducted from the gross
receipts the following sums, to wit:

“In January, February, March, April, May and December 4
cents per car-mile, November 5 cents per car-mile and in June,
July, August, September and October 6 cents per car-mile, the
deductions being made for revenue miles, exclusive of car-house
and car-yard miles, made by cars equipped with motors, and 60
per cent of said rates for similar miles made by trailers operated
during said months.

“The sum so deducted each month shall be placed to the
credit of the maintenance, depreciation and renewal account, and
shall not thereafter be expended for any other purpose what-
ever. The sum so set aside shall, if not needed for immediate
maintenance or renewals, be accumulated, and may from time
to time be invested in the bonds of the company, or in the
payment of its floating indebtedness, to the extent that the
same form part of the capital value of the company; and, to
facilitate the investment of said fund in such bonds, the com-
pany shall, in any bonds hereafter issued by it, stipulate the call
price and conditions provided in Section 16 hereof; but if the
amount so invested or paid is at any time needed for main-
tenance and renewals, the company may, for that purpose, issue
new mortgage bonds, or incur new floating indebtedness, to the
amount of such investment or payment, with the interest that
would have accrued thereon, which new bonds or floating in-
debtedness shall become part of the capital value of the com-
pany.

“The amounts per car-mile allowed may be increased or
decreased from time to time by agreement between the city and
the company, so as to enable the company to meet the legiti-
mate expenses of operation, insurance, accident and damage
claims. and to prevent or make good any deficit on account of
such operating expenses; and also the amount required to be
set aside for maintenance, renewals -and repairs may be
similarly increased or decreased by agreement; and. in the
event of disagreement, any such increase or decrease in either
car-mile allowance shall be submitted to arbitration. Any sur-
plus in the hands of the company at the expiration of any
period of six months remaining unexpended for operating ex-
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penses, as hereinbefore provided, out of the car-mile allowance
provided by Section 19 hercof, exclusive of the amount re-
quired to be credited to the maintenance and renewal account,
shall be placed to the credit of the interest fund.

“The intent hereof with regard to the sum authorized to be
set aside for maintenance, depreciation and renewal is to enable
the company to maintain, renew, replace, preserve and keep its
railway system and property, and every part thereof, and all
extensions, betterments and permanent improvements hereafter
made pursuant hereto, in good condition, thorough repair and
working order, the standard of such condition, repair and work-
ing order being an average for the entire system of 70 per cent
of its reproduction value; and the car-mile allowance provided
for the purpose of maintenance and renewal shall not at any
time be diminished, unless the value of the property of the
company and the amount accumulated in the maintenance and
renewal fund aggregate more than 70 per cent of the reproduc-
tion value of the said entire system.”

These provisions grew out of similar provisions that were
contained in the lease that the company made of its property
to the Municipal Traction Company on April 27, 1908, and the
discussions that preceded the making of that lease. As the com-
pany, in leasing its property to the Traction company, was en-
trusting it to that company for operation and maintenance, and
as the Traction company had a capital stock of but $10,000,
only $1,000 of which had been paid in, it was important that
the lease contain provisions that would compel proper upkeep
of the property. Before the making of the lease, Tom L.
Johnson, then Mayor of the city, and F. H. Goff, the company’s
representative, as arbitrators, appraised the physical property
and franchises of the company. The value of the franchises
was determined to be the then present worth of the future
surplus earnings of the company, and in ascertaining the sur-
plus earnings it was agreed by them that the cost of repairs and
renewals of the physical property had been in the past, and
would probably be in the future, about 5.85 cents per car-mile.
In the making of the lease, the company asked that the lessee
be required to set aside as large an amount per car-mile as the
arbitrators had determined to be proper in their estimate of
franchise value, contending that the fund or reserve should be
ample to protect the company against deterioration or waste by
neglect or mismanagement at any time within the go-year term
of the lease. The Municipal Traction Company, on the other
hand, asked that the maintenance requirement be not more than
5 cents per car-mile. A compromise was agreed upon, and
was expressed in the lease in the following language: ]

“That the Traction company will, during the term of this
lease and any renewal hereof, keep an account known as ‘main-
tenance and renewal account,” and will credit to said account and
charge to operating expense account each month a sum equal to
5 cents per car-mile during the first year from the delivery of
possession hereunder, 514 cents per car-milc during the second
year, and 515 cents per car-mile during each year thereafter
until readjusted for each car-mile made in the operation of said
street railways subject to this lease; and in ascertaining the
same the mileage made by trailers not equipped with motors
shall be computed at one-half the rate of motor cars. And
against this account may be charged all expenditures and dis-
bursements made for maintenance, repairs and renewals.”

The rate was to be lower in the first two years than in sub-
sequent years; first, becausc thc Municipal Traction Company
claimed that a fund of 5 cents per car-mile would be sufficient
to enable it to keep up the property, and, secondly, to give it a
better chance to make good its promise to the people of 3-
cent fare. 2

In the discussion of last winter, preceding the passage of the
“Tayler ordinance” (the present franchise), the Cleveland
Railway Company asked that the maintenance, renewal and de-
preciation reserve account be credited with 514 cents per car-
mile, basing its request upon these provisions of the lease and the
Goft-Johnson valuation of franchises, as expressing the judg-
ment of those gentlemen, and of all concerned, as to the amount
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necessary for this purpose. As the quotations from the ordi-
nance show, however, the amount fixed is an average of substan-
tially 5 cents per revenue car-mile for the year, divided among
the months in the proportions stated, but with a proviso that,
if the allowance shall turn out to be inadequate or excessive,
it may be increased or diminished.

As the ordinance contains an option to the city to purchase
the company’s railway at a fixed price at any time that it may
have authority to own and operate street railroads, it is to the
interest of the city that the system be maintained in good condi-
tion and thorough repair, in order that it may, if it purchases,
acquire a property equal in value to the price to be paid. It is
to the interest of the company, of course, that the property be
kept up, and especially so because the ordinance reserves to the
city a right to purchase at the end of the grant—in 1934—not
at the price fixed in the ordinance for earlier purchase, but at
the value at that time of the physical property only. If the prop-
erty is permitted to depreciate, the company will receive for it
less than “the capital value of the company.”

V'S

THOUGHTS ON SHOP ORGANIZATION

e rm———
BY A MASTER MECHANIC

The shop foreman is confronted with the problem of making
good with the accepted methods of application of various kinds
of apparatus, comprising car and other equipment. Most of
these methods have been developed to a high state of efficiency
through a long and expensive experience and cannot be greatly
improved upon. Therefore, the main question with the shop
foreman is how to get the best results from them. Loose gears
and pinions are not the result of poor design. Manufacturers,
as a rule, furnish material that is correct both as to design
and detail, but error can be easily made in application. Given
an armature shaft and pinion in good condition, there still
remains the important fact that the pinion must be put on r'ght
and this applies with equal force to all other details of apparatus.
First, the items of each detail must be correct and then the de-

-tail must be correctly applied. The first must be furnished by

the manufacturer and the second by the maintenance force.

The problem is how to train that maintenance force to cor-
rect work. This is difficult because of the lack of mechanical
training generally found in the class of men available for rail-
way shop work. There are a good many of the “can-do-any-
thing” class of men, and some foremen seem to favor that sort
of an organization. The writer greatly desires to be saved from
such. In a shop of any size, specialization is the best method
to obtain results. If two or 50 pinions are replaced in a day or
week, select one man to do it, and keep him at it. If, after
being thoroughly trained, he is worth keeping employed, he
will prevent loose pinions. [f it is not possible to keep him
fully employed at special work of the same character, let him
work as helper to some one else who is a specialist in adjust-
ing brush holders or wiring the field circuits.

The gear man may be worked as helper with the wheel-press
man. He becomes skilled in replacing gears and is responsible
for all of them. He will learn to keep the bolts just below the
breaking strain, will be sure to report poor fitting keys or key-
ways, bad gears and seats to the machine shop, and, in fact, will
act as a check on the work of the lattcr.

In the armature and wheel-replacing gangs work should be
divided so that the same jobs are done day after day Dby the
same man in accordancc with the knowledge of the foreman.
One man in each gang should be held responsible for the gen-
eral inspection of trucks and motors, which should be madc
cvery time the car is over the pit. ‘The regular inspectors
should not be depended on for this. Make inspectors of the
pitmcn.  Operations such as pressing on wheels, setting gcars
and pinions, adjusting brush holders, wiring field circuits, con-
necting motor lcads, fitting bhearings, ctc., requirc skill and
should be specialized. On the other hand, such work as re-
placing worn or loose holts, hrake rigging, pins, ctc., reporting
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loose gears and pinions, wheels, armatures or any other defects,
should be regarded as within the province of every shop man.

This end, however, can be attained only when the esprit-de-
corps of the organization is of a very high order. The culti-
vation of this spirit of mutual help is the most important func-
tion the foreman can perform. He must possess very pro-
nounced characteristics for patience, courtesy and firmncss, and
be absolutely square in all his dealings with all of his men.
Patience is necessary to train those slow of comprehension
and generous sympathy must be shown with their small fail-
ures. It generally happens that the slow man is very depend-
able after he once “catches on.” Courtesy to every man, from
the lowest pitman to the highest skilled mechan‘c, pays big in
the respect awarded the foreman by all rightly constituted men.
Firmness is a quality that can be easily abused. It is not the
proper quality when exercised to push through some plan or
method after being convinced of error. Squareness must be
apparent in all the little disagreements that arise between the
men and in the allotment of work. There is then an occa-
sional man who cannot be made suitable to the environment.
That man must be discharged. Initiate a feeling among the
men that their jobs depend only on themselves and that no
one can undermine them. Eliminate petty bickerings and pro-
duce the co-operation of interest that produces success.

I have in mind a shop organization that has been very suc-
cessful in carrying out routine work. It maintains about 150
motor cars and some trailers and supplies other shops with
wheels, axles, bearings and occasional stock orders for the
general storeroom. No extensive car body repairs or painting
or winding are done at this shop, as those departments are
handled at the main shop. The foreman has charge of the
shop, the inspectors and the building. The clerk to the fore-
man is also the storekeeper. There are two carpenters, one of
whom takes care of all minor repairs, such as windows, doors,
bell ropes and fare boxes, while the other carpenter, who assists
the first when necessary, also keeps up the repairs on drip rails,
drawheads, bolsters and such vestibule and body work as does
not require a thorough painting operation. Two blacksmiths
and one helper attend to all blacksmith work required on cars,
some track department work and a considerable amount of
stock work for the main storeroom. One machinist does mis-
cellaneous jobs, such as putting keyways in axles and armature
shafts, making keys, manufacturing and keeping in repair all
jigs and tools for this shop, repairing ratchet drills, gages and
track jacks for the track department and all emergency jobs
that arise. A second machinist turns commutators, bores bear-
ings, fits all bearings to armature shafts, puts on pinions,
straightens and sleeves shafts, makes pinion nuts and oil col-
lars, etc. A third machinist turns axles and bores axle bearings
for main storeroom stock. One wheel pressman, who bores
wheels for about 325 cars, examines and tests all axles and
presses on all wheels. One helper, who assists the wheel press-
man, does all gear work and much of the drill-press work.
Two electrical and air-brake men repair and clean controllers,
circuit-breakers, automatic governors, compressors (do not oil
compressors), engineer’s valves, pipe brush holders and trolley
poles and inspect the sprinkling system daily. Four pitmen,
divided into two gangs, for motor repairs, remove and re-
place armature fields, axle bearings, gear casings and inspect
and make light repairs on trucks. Three other pitmen remove
and replace wheels, repair trucks and motor suspensions. One
working foreman oversees the armature and truck gangs and
places cars. The fireman who runs the steam plant is relieved
by the night watchman. There are three general utility men
whose time is divided between rough work in the machine shop
and pit work; they are also used to take the place of absent
men. One man is employed to clean the shop, paint fenders and
trolley poles and attend to miscellaneous matters of minor im-
portance. One man makes babbitt bearings for 325 cars and
keeps shafting, bearings, and belts in repair.

While this organization has many weak spots no doubt, it
certainly has its work well specialized and co-operative, har-
monious methods have been developed in it to a high degree.
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SPECIAL METHODS OF MAINTENANCE

BY ALBERT B. HERRICK

Your journal devotes an annual issue to maintenance, and
thus gives special recognition to the importance of this problem
for electric railways; and it is important for our industry
because the increasing cost of labor and materials against the
fixed fare is acting to produce a diminishing return on the
investment.

Other industries have studied maintenance more thoroughly
than has been the case with electric railways. The writer was
privileged recently to examine the graphical records of a steam
railroad, the records of which are carried in detail to a practical
ultimate. Taking the bridges for illustration, the record showed
graphically how much timber was put into each bridge for a
series of years past. Further, the manager was able to predi-
cate how many thousand feet of timber would be needed for
each of a certain number of future years to maintain the aver-
age condition of the bridges, and what share should go into
each particular bridge. The same railroad’s records showed
similar information for the other parts of the property. The
operating clements which were plotted even included the indi-
vidual monthly wage of many thousands of employees for
months past, and all within the most compact limits. In approv-
ing the pay-rolls the general manager merely glanced down the
charts and with the least mental effort saw how each wage
payment compared with previous months and what names had
been added and omitted, so that his approving signature became
an act of really intelligent understanding. The maintenance of
this steam railroad was guided by a master mind.

The electrical features of street railway maintenance may
seem more elusive, yet they are not beyond control by suit-
able means. In the medical field we see a great effort made for
the prevention of diseases. We see public campaigns carried on
to prevent tuberculosis and numerous sanitariums established
to avoid the necessity of resorting to hospitals. In railway
operation accidents are the parallel to human diseases. Are the
railway companies taking the same preventive measures?

The annual maintenance of our electrical railway systems is
estimated to cost about $50,000,000, of which a substantial share
is in the maintenance of the electrical equipment. Extensive
experience enables the writer to predict confidently that one-
half of this electric maintenance of cars can be saved by means
he will proceed to outline.

What are accidents? The dictionary defines them generally
as “anything that happens without design,” or as “an unfore-
seen effect,” and specifically as “an unfortunate happening,” and
finally as “non-essential.” Now, the things that happen without
design and are unforeseen and are unfortunate happen in the
majority of cases from lack of foresight, and are “non-essen-
tial.” This is particularly true of those accidents which repeat
themselves month after month, so that their recurrence in suc-
ceeding months can be predicted. Each accident should be
analyzed in all its relations, and it should be charted and com-
pared with every previous accident, and the combination of
conditions which permitted it should not be allowed to occur
again. Improvements in the method of repairs are not needed
so much as improvements in the method of prevention. Those
happenings which repeat themselves too often should be called
carelessnecss—not accidents.

Too often have breakdowns been ascribed to unavoidable
service conditions caused by heavy grades, frequent stops and
similar operating conditions. Yet it is evident that other ele-
ments control when broad investigation has proved that roads
with heavy service conditions in severe climates have the least
maintenance charges.

The general manager has records to show how many cars
broke down the preceding month and how many cars were still
out of service and undergoing repairs, but what does he have
to show the dependence to be placed on those in service? The
master mechanic may be skillful in making repairs economically
and promptly, and probably shows great industry in improving
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methods of repair, but does he spend an adequate time in pre-
cautions to avoid breakdowns? Most breakdowns occur on a
grade or other point of maximum load, and are too often
ascribed wholly to the grade. In truth, the grade has simply
been the “straw to break the camel’s back” and the equipment
was overloaded all the while by unequal fields or other mal-
adjustments. The master mechanic cannot be blamed for such
a breakdown if he does not have the means to discover the
maladjustments in advance.

Maintenance has three principal relations to operation:
namely, quality of service to the public, because breakdowns
affect quality; safety of transit, because accidents imperil the
passengers’ safety; and dividends to the stockholders, because
improper methods of maintenance diminish dividends. It is the
purpose, however, to restrict this article to the electrical main-
tenance of cars and the circumstances that have led to the
writer’s present development of special methods and apparatus.
Some 25,000 inspection tests have been made for clients by him
according to the means described.

In law suits on electrolysis, adverse witnesses would testify
to finding a few defective rail bonds and leave the impression
that all were poor. To controvert such an impression, it became
necessary to measure all the bonds. A man walking along the
track could not do it fast enough nor accurately enough, and
human elements were involved in recording the measurements.
Thus the writer was led to develop an apparatus which could
be placed on a car, and while traversing the track measure the
individual resistance of each bond and record it on paper with-
out human intervention. This apparatus has been developed so
that each bond can be measured accurately and the measure-
ment recorded autographically on paper in one-thirtieth of a
second. Track bonding of nearly 200 companies, and over 15,000
miles of track, has been thus measured. The apparatus is
adapted for measuring the ohmic resistance from the power
station to the test car of the overhead and return circuit, and
likewise to record data on physical conditions, such as gage of
track, position of trolley wire, poles, etc.

In the inspection of cars it was found necessary to provide
apparatus which would make the required tests without dis-
turbing the connections on the car, which could be used by the
class of employees available in a car house and yield correct
results and without damage to the instruments from improper
connections. Such apparatus has been sold to several clients.
For example, it is used in Philadelphia in the maintenance of
some 3000 cars; by the Public Service Railway Company of
New Jersey in the maintenance of nearly as many cars; by the
Metropolitan Street Railway Company, New York, and other
companies,

The writer has now combined these methods for the purposes
of car inspection, the apparatus producing its own record on
paper with a high degree of accuracy and at incredible speed.
A general inspection of the car can be recorded within
40 seconds in the car-house or on the road. Such apparatus
is usually set up for service on a car, and the inspection can be
made in the car-house or at the end of a line while the cars
are in service, and without delay to the schedule. If a car on
the line is found in an unreliable condition it can be turned in.

The measurement is recorded instantaneously by an electric
spark, and thc apparatus will not act to produce an incorrect
record. Each part of the apparatus is measured in terms of its
standard, and a simple inspection of the record shows the faults
without computation, comparison or other labor. The records
can be produced in duplicate, or mimeographed in any desired
number for various officials.

The general inspection shows the resistance of each rheostat
step and of the motor armatures and ficlds. The motor resist-
ances are checked by inductive measurements which are neces-
sary and highly valuable to discover unequal pairing of fields,
unecqual division of load between motors and similar causes so
prolific of breakdowns. If a magunctic joint is imperfect through
paint, shims or other causes it will be recorded. The general
inspection shows if a following detail inspection is needed
further to localize any faults. This detail inspection includes
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the compressor motor, headlight, circuit-breaker and all auxili-
ary equipment, and measures by magnetic means and records in
inches the position of armature in field to the sixteenth of an
inch. This detail inspection ordinarily requires less than two
minutes.

This apparatus has been designed to produce all needed prac-
tical measurements with laboratory accuracy and to record the
same mechanically, without human error in observation or
record, free from the illegibility of much ordinary writing. A
clever employee from the car-house force, thoroughly familiar
with all electrical connections of equipments, can operate the
apparatus readily. Three thousand cars per month can easily
be inspected with ordinary activity. The method and apparatus
are not intended primarily to locate and measure damage that has
already occurred, but to show up the maladjustments of equip-
ment for preventive treatment against damage, and thereby to
raise the condition of equipment to a higher standard and main-
tain it at a far less cost.

Any art develops along lines of specialization, and the attrac-
tiveness of maintaining the dollar invested at its highest physical
value has been the motive of producing these mechanical-electri-
cal methods of inspection with automatic features and auto-
graphic records. The master mechanic is furnished with a re-
liable foresight for the prevention of breakdowns; the general
manager receives condition reports mechanically registered with-
out human bias of every electrical equipment running or dis-
abled, and rests in the confidence of furnishing a better service

and larger dividends.
V'S

PREVENTION OF ACCIDENTS*

BY E. F. SCHNEIDER, GENERAL MANAGER, CLEVELAND, SOUTHWEST-
ERN & COLUMBUS RAILWAY

It costs the people of the United States $125,000,000 each year
for preventable accidents. According to figures which I have
recently compiled, less than 2 per cent of all accidents upon
railroads are due to hidden defects or the acts of God. About
13 per cent are due to the negligence of the public and 85 per
cent are due to the negligence of the employecs. The time has
come, therefore, when we must devise means to prevent acci-
dents because the greater number are the fault of our em-
ployees. We can no longer tolerate accidents from either
a moral or a financial standpoint. We cannot correct the
trouble, nor can we diminish the cost by the ordinary methods
which have so long been in vogue. Payments for accidents have
increased from year to year on both steam and electric roads.
The reason is that with all the safeguards used the number
has not diminished and the cost has been greatly increased.
The greater cost is reflected not only in the larger judgments
against us, but in the legal expenses, because it is a question now
when we get throngh with a case whether the victim, the ex-
pert surgeon, the expert engineer, the expert detective, or the
high-priced lawyer has received the most of our money.

T was brought up in the old school which followed the
theory that almost every claimant should be considered a fraud.
That day has gone by, but we still do too much fighting and
too little thinking. If we had spent one-half of the money pre-
venting that we did fighting, our accident account would not
have been so great. In following steam railway practice in the
claim department we have overlooked one fact, and that i3 that
the majority of accidents on steam roads happen to employees
of the road or trespassers, and the minority to passengers. On
the electric lines the conditions are reversed; the majority of
accidents happen to passengers and the lesser number to em-
ployces or trespassers. Accidents to employees or trespassers
are of course much more casily adjusted than with passengers,
but even cmployees are getting harder to deal and settle with
than formerly.

As most steam railroad accidents are made up of injnries
to employees or property damages, these companies attempted

*Abstract of paper presented at mecting of Central Elcetric Railway
Association, South Bend, March 24, 1910,
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to mitigate the accident situation by discipline and the use of
appliances designed to remove the human elcment in railroad-
ing. This latter policy I consider incorrect. We want the
human element, but that human agency should be educated in the
business to be performed. I have heard managers say that a
motorman is not a good man until he has had an accident.
That is a mistake. All he needs is to have the matter brought
to his attention in so graphic a way that it will make a lasting
impression upon him. I do not believe in discipline as it is
ordinarily meted out, 5 days, 10 days, 30 days, discharge. That
kind of discipline does not correct evils any more than a work-
house sentence reforms a criminal; it hardens him. If a
tramman is not sure of his position, if he feels that at any
time something may happen and he will get discharged, he al-
most unconsciously acquires a devil-may-care spirit which is re-
flected in his work. His idea is to kcep within the rules of
the company if he can and cover up his mistakes if possible
when trouble comes. This idea crcates the spirit which tends
toward the abuse of the machinery with which the man has to
work, so long as he can do it without being found out.

I assure our men personally that we appreciatc the old men,
their services ‘are valuable, their advice is valuable, thcir ex-
perience is valuable, the longer they stay, the better suited we
are. We do not want discipline, we do not need discipline, but
we do want every man so to do his duty toward his fellow
beings and toward his company that there will be no need of
punishing men.

Employees do not-of themselves nor among themselves take
up this question of preventing accidents further than as a mat-
ter of gossip. They seem to think it is not a question with
which they should bother very much. It is a question for the
management to solve. James O, Fagan, the signal tower man,
has said, “Railroad managers sooner or later will come to un-
derstand that the one thing needed in the railroad business at
the present day is to educate cmployees to appreciate the fact
that successful and safe railroading in the future will have to
depend, not upon the multiplication of safety devices, nor upon
the reconstruction of rules, but upon the personal effort and
conduct of conscientious, alert and careful men.”

During the year 1907 it was my unfortunate lot to pass
through a series of the most harrowing and heart-breaking ac-
cidents. T took upon myself at that time, and later. when I
had time to collect my thoughts and plan for the future, a
large share of the responsibility for those wrecks. I had
known something was wrong but did not appreciate it at the
time, and T made up my mind that T would get rid of that feel-
ing of responsibility, and would at least try to do my part.
Our road was well officered and well operated. Discipline was
carefully, judiciously and conscientiously administered. I final-
ly made the suggestion to one of our superintendents that I
would like to meet our trainmen and talk the matter of acci-
dents over with them. This was done. I had never made a
speech or talk of any kind in my life, but my mind and heart
were so full of this question that having prepared a talk for
the trainmen I was bound to give them the ideas I had col-
lected. My first idea was to impress upon their minds that we
ought to look upon this question primarily from a social, moral
and humanitarian standpoint, and secondarily from a financial
standpoint. T tried especially to have them put themselves in
the places of the victims and their families, and would ask
them their feelings toward the negligent trainmen should their
wife, sister, brother, father, mother or children be injured or
killed under such fearful circumstances. Then I would put
the financial loss into average fares, and when they found that
we had to carry not only thousands but hundreds of thousands
of passengers to pay for one wreck, they appreciated more
fully than they could otherwise, the relative cost.

I have worked for over two years, talking to the trainmen
every 6o days, giving them the best ideas and thoughts that
I could collect, illustrating them with actual cases from our
own experience when possible; when this was not practicable,
drawing conclusions and illustrations from the misfortunes of
other roads. At these meetings we try to keep out all ex-
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traneous matter, and as far as possible confine our discussions
to the sole topic of accidents and how to prevent them.

Some roads make the mistake of having the meetings which
relate to accidents held by the operating department. These
meetings should be held by the claim department in order to
exclude all operating questions unless they relate directly to
the matter at hand. I have tried to hold meetings just often
enough not to have them become irksome or burdensome and
have spent a great deal of time preparing for them. My talks
are usually about 45 minutes long and our meetings last from
2 to 234 hours. It takes eight meetings to cover our road. I
have tried to arrange for them when possible just before special
occasions when it is necessary for trainmen to be more careful
than ordinarily, such as before the Fourth of July, before fairs,
when the leaves commence to fall, before the holidays, etc. I
have also had special meetings for employees other than train-
men, namely power house and sub-station men, car barn men,
line men and track men, and I want to say, gentlemen, you
will feel proud of the men who wear overalls if you ask them
to meet with you and discuss with them the moral proposition
that they owe a duty to the public and the public is looking to
them so to do their work that it may come to no harm. You
will see these men interested, and when they promise you, as I
hope they will, and as they have promised me, that they would
co-operate with the trainmen and with each other to the end that
their road would be one without accidents either to the public
or to each other, you will feel more kindly toward them, and
when you see them shoveling coal, working in the pit, climbing
a pole or tamping ties, you will be more apt to exclaim with
Robert Burns, “A man’s a man for a’ that.”

In'making the assertion that we were eventually going to -
run the Southwestern without accidents, one of our.men said, -
“What are you going to do about the public?” “What are you
going to do if a rig drives in front of the car or school chil- -
dren run in front of the car?” My reply was, “When you take
care of your part as employees, without fault or negligence, I
will devise ways and means to take care of the public.” I won-
dered then whether T was doing my whole duty or not.

We have had several unfortunate accidents with school chil-
dren, and therc is no more distressing position to put a man
in, than to send him to a home where the only child, a little
girl of nine, lies dead, and expect him to transform that sad
picture into dollars and cents. Would it not have been better
to have prevented that accident? How could it have been done?
I don’t know, but T have gotten rid of a great responsibility. My
assistant, Mr. McKissen, or I, and, one of our superintendents,
Mr. Nester or Mr. Johnson, have visited every school house,
be it public or parochial, city or district, on our 217 miles of
road, and have talked to every grade from the kindergarten
to the high schools, making in all over 360 addresses, and
speaking to upward of 30,000 pupils. These were little talks
lasting from 10 to 30 minutes, and we did our utmost to im-
press upon the minds of all to be careful; be careful when
crossing the track. Be careful if you see a wire hanging down,
do not touch it, it may be a live wire, explaining what a live
wire is. Be careful when you get onto a car; be careful when
you get off a car, telling the girls especially how to alight
properly from a car; do not coast down hill on streets or cross
streets where cars are likely to be; do not jump cars; do not
roller skate near the cars; do not throw stones or snow balls
at the cars; do not ride on the platform; do not get onto a car
when it is moving, etc.

In one of our talks to our men, I said I was tired of hearing
the phrase which is so easily and thoughtlessly quoted, namely,
“You can’t run a railroad without accidents.” I say you can,
and that is our motto now: “The Southwestern is to be run
without accidents.” s

I have purposely put the figures last, because this to me is
more than a question of dollars and cents, to me it means -
more that I may be the means of saving a life or a limb, saving
some human being from suffering, saving some father, some
mother, some husband, some wife a heartache. Our company
during the last 10 years has paid out 6.35 per cent of the gross
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income of those years for accident claims. I have not
analyzed this by years, but have taken the gross amount for 10
years. To find out whether we were obtaining any results
from the work we had started, I have kept an accurate account
of the accidents occurring during the years 1908 and 1909, and
the cost for the two years has been less than 114 per cent of
the gross receipts after making an adequate allowance for any
unsettled claims. The largest sum paid for any one accident oc-
curring in these two years is $750. We have not had a law-
suit for damages started against our company in the last 214
years. We have no claims as far as we know in the year 1908
that are not settled, and only one claim during the year 1909
that has not been taken care of.

Before the year 1908 25 per cent of all of our accidents were
rear platform accidents and when the question was raised that
these accidents were caused by the crowding of cars I found
that less than 7 per cent of this class of accidents happened
upon cars that were crowded, and in the crowded cars I count-
ed all cars having 60 or more passengers upon them. You can
imagine my surprise when I found that 50 per cent of this class
of accidents happened upon cars that did not carry over Io
passengers, showing conclusively that they were caused by the
grossest kind of carelessness and inattention. By repeatedly
calling attention to this class of accidents, we have practically
eliminated them.

We never have received so many commendatory letters and
so many compliments as we have had during the past year, and
these are almost entirely due to the greater courtesy, the
greater watchfulness, the greater carefulness of our employees,
and the kindly feeling engendered by showing to the public
concern for the lives and the limbs of the children.

&

MARCH MEETING CENTRAL ELECTRIC RAILWAY
ASSOCIATION

A bi-monthly meeting of the Central Electric Railway As-
sociaticn was held at South Bend, Ind., on Mar. 24. George
H. Whysall, the new president, was in the chair and about
100 members and guests attended each of the two sessions.
Plans are being made for holding the next meeting in Toledo,
Ohio, on May 26.

MORNING SESSION

The first session of the meeting was called to order at 10.30
a. m., by President Whysall. The minutes of the last previous
meeting were read by A. L. Neereamer, secretary. Seven as-
sociate members wére elected.

H. H. Buckman, master mechanic, Louisville & Northern
Railway & Lighting Company, presented a report of the stand-
ardization committee. Lack of time had prevented the com-
mittee from making complete recommendations. After some
discussion the association accepted as its standards the 7-in.
91-1b. high T-rail for city use and the 70-1h. A. S. C. E. section
rail for interurban use.

The following report on “Loose Leaf Filing System,” was
presented by L. E. Gould, wesfern editor, ELECTRIC RAILWAY
JournaL, Chicago:

REPORT OF COMMITTEE ON LOOSE-LEAF FILING SYSTEM

“At the meetihg held in Indianapolis on Nov. 18, 1909, your
committee on the loose-leaf filing system presented a report
which summed up a discussion on the feasibility of changing
the form of technical publications with a view to making
them more adaptable for filing and indexing for current usc.
The chicf points considered were (1) the advisability of having
wider binding margins, and (2) a standard punching that would
be adaptable to a special set of covers for holding the leaves.
The committee recommended that the association refer its re-
port to the publishers of the tcchnical journals devoted to
electric railway work, and I was requested to consider the
subject for them.

“The publishers of the clectric railway papers arc agreed that
a proper system of filing information greatly enhances the
value of a periodical to its subscribers. Probably every one
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has had the experience of recollecting having seen an account
in a technical paper of something which he would like to copy
in his own practice, but at the time he read the article he had
no need to apply the information, and when he looked for it
later he could not find it. Again, the railway man may be con-
sidering the purchase or construction of some equipment with
which he is not fully familiar, and may be anxious to know
what has been done by other companies. Naturally, he will
wish to turn quickly to descriptions of such construction work,
and for this use a good filing or indexing system is just what
is required. As Mr. Hemming said in his paper, there is
absolutely no doubt that by the intelligent use of any periodical
a subscriber could greatly increase its value to him.

“Each of the publications devoted to the electric railway
field issues free a periodical index, with which it is possible
quickly to locate any article in a bound volume of the publica-
tion. A great many of the railway and engineering associa-
tions bind their papers each half year, and thus build up a
valuable engineering library and history of the growth of the
electric railway industry. Also, there are many readers who
clip from the papers information which they desire to keep.
These clippings are filed according to that system of indexing
with which the subscriber is most familiar,

“On examination it has been found that hardly any two of the
many readers who make their own indices follow the same
system. The scheme for filing proposed by Mr. Hemming
requires the use of a special loose-leaf book, in which the
articles to be filed are inserted. This book also includes a
number of ruled sheets on which a reference index is written,
and each article is filed according to a subject and numerical
classification.

“Undoubtedly the most common method of classifying and
indexing articles extracted from current publications is by the
use of the vertical filing system. Office practice has demon-
strated that the vertical filing system is satisfactory for a
great many uses. It is suitable for filing not only letters but
blueprints and the wvarious kinds of card records of the
operating departments of railways. The vertical filing system
can be expanded indefinitely. Its adaptability for general office
use renders it most satisfactory for filing articles taken from
technical papers. With a vertical filing system the articles can
be pasted on cards or stored in envelopes, and these cards or
envelopes can be indexed by subjects or numerically, as fre-
quently is done in office work. Thus a subscriber in looking
over his paper each week could indicate the articles which he
desired to have filed, and the routine work could be performed
by the office assistant who files the regular correspondence.

“Because the vertical system is flexible and offers great possi-
bilities for classifying and indexing various data, and because
the suggested use of wider margins and the punching of each
copy would work a hardship on the publishers, and would
be of value to but a very small percentage of the readers,
it is the opinion of the representatives of the publishers that
the association should not request a change in the present
methods of issuing publications, but preferably should appoint
a committee which would study the subject of filing and present
a report that would include a typical index suitable for elec-
tric railway use, and outline a plan for using this index in
connection with the regular vertical filing systems now used
by the electric railway companies.”

On motion, this report was accepted and the president in-
structed to appoint a committee to study the subject of fiting
information from current periodicals.

PRESIDENT'S ADDRESS

George H. Wlysall, general manager, Columbus, Marion &
Bucyrus Railway, the newly elected president, presented his
address, which was published in last weeld's issue of this paper
on page 538. The suggestions made in the address were re-
ccived with much interest, and a committee was appointed
to consider Mr. Whysall’'s recommendations in detail and re-
port later to the association how they could be best put into
effect.

Edward C. Spring, West Milton, Ohio, complimented the pres-
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ident on the firm stand he had taken to improve the programs
of the association meetings. He severely criticised several
features of railway service. During the last year he had made
an interurban trip of more than 2,000 milcs, and as an operat-
ing official had made mental notes of the character of service
and the efficiency of the employees on the lines traversed. He
fully agreed with the suggestions regarding improving service
set forth in the president’s address. He had found that many
railway employees, notably those at ticket offices, were poorly
informed as to the schedules of connecting lines, and often
they were not even courteous in answering inquiries regarding
the service of their own lines. Passengers found many incon-
veniences in riding that were not conducive to long distance
interurban travel. It should be remembered that it was neces-
sary to replenish the treasury after the ordeal of a long winter,
when operation was costly. This would require strict attention
to duty on the part of the entire organization, in order to win
the public favor.

Managers and general superintendents as a rule did not
spend enough time riding over the properties in their charge
and learning firsthand how the passengers were being treated.
On some roads he had found that no executive was available
after 6 p. m., whereas the most critical time in the day in
interurban service was from 6 to 12 p. m. Arrangements
should be made so that the manager or general superintendent
could be reached quickly during those hours,

E. B. Grimes, assistant general manager, Ohmer IFare Register
Company, Dayton, Ohio, spoke of the unreliability of many
timetables issued in connection with unofficial advertising
schemes. The merchants of Dayton, Ohio, had been solicited
so frequently for these and other advertising schemes that it
had been agreed by the merchants of Dayton that no publicity
schemes of this sort should be used unless the medium had
been endorsed by the publicity committee of the Chamber of
Commerce. Mr. Grimes thought that some of the larger roads
might find it profitable to have their own advertising agents,
and solicit advertising, which would be published in connection
with correct timetables and might more than pay the cost of
printing.

SOLICITING TRAFFIC

C. O. Warfel, general agent, traffic department, Indianapolis
& Cincinnati Traction Company, read a paper on “Soliciting
Business,” which was presented in last week’s issue of the
ELECTRIC RAILWAY JOURNAL, page 540. This paper was dis-
cussed by several traffic men.

W. S. Whitney, Ohio Electric Railway, called attention to the
need for perseverance on the part of traffic solicitors. Another
member spoke of the desirability of quick settlement of damage
claims by connecting lines. From the public viewpoint, the
electric railways were not considered separately, but the group
of roads in one district was usually known as “The Interurban.”
Thus if a shipper had been treated unfairly by one road, he
might work a hardship on all roads in the neighborhood when
discussing his grievance with other shippers.

John F. Keys, general passenger agent, Detroit United Rail-
way, spoke of thc possibility of getting passenger business in
competition with parallel steam lines. His company had secured
and handled an eight-car-load excursion in the middle of the
winter, carrying the passengers Ior miles from Saginaw to
Detroit and return in special cars. The steam railroads did not
think the electric roads capable of handling the traffic, and so
had a train in readiness, but it was not needed, because the
electric cars made the 101-mile trip in four hours. A snow-
fall of 14 in. occurred during the day, and the steam trains
on the parallel route were five hours late.

John Crall, general freight and passenger agent, Terre
Haute, Indianapolis & Eastern Traction Company, stated that
a lack of co-operation between the operating and traffic de-
partments sometimes hindered the building up of freight and
express business. The solicitor was placed in an embarrassing
position if he obtained a shipment which the operating depart-
ment could not handle, or was unable to get over the road on
time. A traffic department could not please the shippers
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fully until the road could promptly handle all the business
offered it. Mr. Crall thought favorably of Mr. Warfel’s recom-
mendation that the Central Electric Traffic Association consider
the adoption of a uniform acceptance sheet to be used by all
members of the association.

C. O. Sullivan, general passenger and freight agent, Winona
Interurban Railway, emphasized the need for the prompt settle-
ment of all claims. He knew of several cases where consider-
able amounts of business had been given to the competitive
steam roads because some small claim remained unsettled. This
was frequently the case when the loss occurred on a connecting
line.

Stephen Ridlen, general freight and passenger agent, Ben
Hur route, who had just left steam railroad service to take
up electric railway traffic work, said that formerly the steam
lines did not take electric competition seriously, but the growth
of electric railway express and freight traffic had largely
changed this attitude. Mr. Ridlen also emphasized the need
for prompt settlement of claims. He had found one un-
settled claim for $10 that was six months old and had re-
sulted in the loss of several hundred dollars’ worth of freight.
It was the duty of the traffic department to follow closely the
adjustment of claims, so that no obstacles might hinder the
possible increase of business.

H. S. Dickey, traffic manager, Chicago, South Bend &
Northern Indiana Railway, told of the success that his company
had had in using a map of the interurban lines in the C. E. R. A,
territory when soliciting freight in competition with steam
roads. A display of the map, indicating the great number of
points reached, never had failed to command the interest of
a possible shipper. Mr. Dickey said that his road operated its
freight service in connection with a line of steamers between
St. Joseph, Mich.,, and Chicago. Freight was received in
Chicago until 11 p. m. and delivered at South Bend at 7:50
the next morning. He was confident that as soon as through
service could be established with the electric lines in the
centre of Indiana, a considerable growth of traffic would follow
immediately. The possibilities of increasing this traffic would
be limited only by the ability of the roads to handle the ship-
ments.

C. E. Morgan, general manager, Indianapolis, Crawfords-
ville & Western Traction Company, emphasized the need for
harmony between the traffic and operating departments. The
latter department should make its schedules so that the trains
could be kept on time, and when a proper schedule was found
to be satisfactory, it should not be changed unless absolutely
necessary. The schedule of the freight trains should be ad-
vertised. Then the shippers on connecting lines would soon
become familiar with it, and business would grow without
solicitation if the cars were operated close to schedule.

Charles L. Henry, president, Indianapolis & Cincinnati Trac-
tion Company, spoke in complimentary t