treet Railway Journal

VoL. XXXI.

NEW YORK, SATURDAY, APRIL 4, 1908.

No 14

PuBLISHED EVERY SATURDAY BY THE

McGraw Publishing Company

James H. McGraw, President.
A, E. Clifford, 2d Vice-president.

J. M. Wakeman, 1st Vice-president.
C. E. Whittlesey, Sec. and Treas,

Henry W. Blake, Editor.

MaiNn OFFICE:
NEW YORK, 239 WEsT THIRTY-NINTH STREET.

BraNncH OFFICES:
Chicago: Old Colony Building.
Philadelphia: Real Estate Trust Building.
Cleveland: Schofield Building.
London: Hastings House, Norfolk St., Strand.

Cable Address, “Stryjourn, New York’; “Stryjourn, London”—Lieber’s
Code used.

Copyright, 1908, McGraw Publishing Company.

TERMS OF SUBSCRIPTION

In the United States, Hawaii, Puerto Rico, Philippines, Cuba, Mexico
and the Canal Zone:

Street Railway Journal (52 issues)........... veeeesss.$3.00 per annum
Single copies.......... 0056000 vl sslotetosetelehiotatel leks soers ey i ewse 10 CENts
Combination Rate, with Electric Railway Directory and

Buyer’s Manual (3 issues—Feb., Aug. and Nov.)......$4.00 per annum

Both of the above, in connection with American Street
Railway Investments (The ‘“Red Book”~—Published
annually in May; regular price, $5.00 per copy)...... $6.50 per annum

To Dominion of Canada:
Street Railway Journal (52 issues), postage prepaid.....$4.50 per annum
Single copies....... B § 5 S R 6 SR S 8 B R 8 o5 R 8 e 10 cents

To All Countries Other Than Those Mentioned Above:

Street Railway Journal (52 issues), postage prepaid........ wras v o S o $6.00
X . 25 shillings, 25 marks. 31 francs.
Single copies..... 00000000 0002500000000 TR0 I0 R 0Ca50505000 20 cents

Remittances for
European office.

foreign subscriptions may be made through our

NOTICE TO SUBSCRIBERS.

REMITTANCES.—Remittances should be made by check, New York
draft, or money order, in favor of the STREET RAILWAY JOURNAL.

CHANGE OF ADDRESS.—The old address should be given, as well
as the new, and notice should be received a week in advance of the
desired change.

BACK COPIES.—No copies of issues prior to January,
kept on sale, except in bound volumes.

DATE ON WRAPPER shows the month at the end of which the
subscription expires. The sending of remittances for renewal prior to
that date will be much appreciated by the publishers.

1907, are

During 1907 the Street Railway Journal printed and cir-
culated 427,250 copies, an average of 8216 copies per week.
Of this issue 10,000 copies are printed.

The Business Situation

The losses in gross business experienced by the steam
railroad companies during the last two or three months as
compared with the corresponding period of last year have
not been paralleled by the electric railway companies. A
few of the latter indeed have suffered considerably and
many to a less extent. On the other hand, others have
shown increases in gross business, indicatiﬁg that the ex-
tent of passenger transportation is not so dependent upon
the industrial situation as is the freight business of the
steam railroads. While this is generally true, it is impos-
sible to give an exact comparison of the earnings of

the steam and electric railroads, as very few of the
latter publish statistics of their monthly earnings, as is the
Thus, the Comn-
mercial and Financial Chronicle last week quotes the Janu-

practice of the steam railroad companies.

ary losses in gross earnings for 103 representative steam
railroads, when compared with the gross earnings of Janu-
ary, 1907, at 12.9 per cent.
same period averaged 29.9 per cent.

The losses in net during the
The corresponding
figures for December were 6.45 per cent and 25.3 per cent.
Figures on gross earnings of electric railways are published
monthly in the STREET RAatLwAy JourNAL for from thirty to
thirty-five companies, some large, some small. Conclusions
derived from these figures would not necessarily hold as an
average for the country, as the number is far too small a
proportion of the entire industry. Nevertheless, the roads
so reporting are quite widely distributed throughout the
country and the figures on this account possess some sig-
nificance. The table printed this week and that printed in
the issue of March 7 show the monthly gross earnings
for January of 29 companies. Of this number three show
a decrease for the month, as compared with January, 1907,
and 26 show an increase. The aggregate gross earn-
ings for the 29 companies during January, 1907, was
$4,629,765, or 5.3 per cent increase over that of Janu-
ary, 1907. The 14 roads which report figures for Febru-
ary have gross earnings of $3,107,147 and show a daily
increase of 0.8 per cent. These figures take no considera-
tion of difference in mileage, which is not a matter of
record, but this was also excluded in the steam railroad
figures where the increase in mileage was about 1 per cent.
Undoubtedly this had a considerable influence in some
instances, but probably not overpowering. The increases
are fairly well distributed, as will be seen by an examina-
tion of the tables. '

In the opinion of leading authorities on steam railroads
the outtook in that business appears now to be brightening.
F. K. Lane, Interstate Commerce Commissioner is even
quoted this week as saying that next October there would
be a shortage of steam railroad cars. There are indica-
tions also of an improved condition in the electric railway
industry. Not only are orders being reported for supplies
required for the maintenance of the different properties,
but our columns during the last two or three weeks have
contained statements of a number of important contracts
covering large orders for equipment. This is reflected in
the shops of such concerns as the General Electric Com-
pany and the Westinghouse Electric & Manufacturing
Company, which report greater activity than one or two
months ago and offer a very good index of the general
status of the electrical industry.

The general situation also seems to be improving. A
large number of buyers from retail houses are said to be in
New York this spring. The principal metropolitan banks
and trust companies which were forced to suspend in the
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early part of the winter have succeeded in securing addi-
tional capital and have resumed operations. There has
been a marked and seemingly well sustained advance in
prices on the Stock Exchange compared with last fall.
The United States Steel Company recently announced that
the bookings for January were 25 per cent better than for
December, that those for February were 25 per cent better
than for January, and up to the middle of March the orders
received were at least 25 per cent larger than those for
February. The political situation also seems favorable.
The latest” presidential message recommends a change in
the interstate commerce act and the anti-trust law, with
the object of lessening some of their drastic features, al-
though the suggested remedy of the exercise of federal
discretion in the enforcement of these acts may not be
generally approved. The late decisions of the Supreme
Court in the matter of railroad rate laws in Minnesota and
North Carolina should afford relief from enormous penal-
ties and confiscatory laws when applied by the State gov-
ernments.

Reviewing existing conditions broadly, therefore, and
with no intention of taking too optimistic a view, the gen-
eral situation seems improving and in this betterment the
street railway companies should secure their full share.

The Value of Keeping Maintenance Records

The data given on another page of this issue in con-
nection with the car defect record system of the Boston
Elevated Railway Company clearly show the value of
making a scientific study of operating points closely asso-
ciated with the maintenance problem, and of extending the
observations over a long period. Very small roads cannot
be expected to give to these problems the same degree of
attention in the way of record keeping as is practicable on a
larger system, but memory is treacherous as a reliance and
most companies will do well to maintain figures of the per-
formance of their rolling stock in service. This, in fact, is
one striking feature of the Boston system of maintenance
records, It is so simple in plan that it is suitable alike to
the road with a comparatively small amount and variety of
equipment and that having many hundreds of cars. perhaps
a thousand or more, in constant service. The nced of an
“easily maintained yet straightforward record system is
fundamental in either case.

It is a fair inference that the system in use in Boston has
cut down the failures of cars on the streets in the last two
or three years at least 50 per cent. Of course, the system
itself has not alone done this good work, for the removal
of trouble is quite another matter from its diagnosis. The
records as made and interpreted, however, have given the
company a detailed knowledge of the weak spots of its roll-
ing stock, and by constant effort to reduce the definite
troubles arising in the service, the results have been re-
markably gratifying. The substitution of exact informa-
tion regarding defects for general impressions, the location
of specially troublesome sections of the system and the
massing together of similar defects occurring at widely
separated points have been of the greatest value in enabling
the company to draw correct conclusions as to causes and
remedies. Not the least wise part of this program is
the clear definition of what should be classed as a defect,
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.and it is not too much to say that without an arbitrary

definition of the defect, capable of being applied at once to
all cases of trouble on the cars by the inspector and the
car house foreman, accurate conclusions would be almost
impossible.

The cost of maintaining records of this nature is a.small
matter in proportion to the value of the deductions that
are thus made possible. It is difficult to estimate the money
saving represented by a reduction of car failures in service
from 4258 in December, 1903, to 1698 in January, 1908, as
they were in Boston. The actual reduction in shop ex-
penses could probably be given a cash value. Such a fig-
ure, however, would not include the lessened inspection
costs, nor would it take into consideration the advantage
of generally safer operation and the less tangible financial
gain due to a reduction of obstructions to the flow of
travel. In these two latter improvements the public also
benefits. In fact, the keeping of records of this character
is plainly a policy which will broadly work out for the joint
benefit of a company and its patrons.

Rolling Stock Maintenance and the Operating Department

On every street railway large enough to support a care-
fully organized maintenance department, that branch of
the company’s service is rightly held responsible for the
condition of the rolling stock, but it is coming to be recog-
nized more and more that the co-operation of the car serv-
ice men, including inspectors of traffic as well as motor-
men, is a vital factor in reducing the cost of maintenance.
The electrical and mechanical troubles caused by improper
handling of cars on the streets are many, and it is just as
important to prevent them as it is not to send the cars out
upon the line in defective condition.

Careless handling of the brakes and improper feeding of
There
is nothing new in this, but it is a problem that never ends
on a road where the personnel is in part at least frequently

the controller are the two main causes of trouble.

changing. The mechanical department is constantly face
to face with the results of poor work at the controller
handle and the brake valve, and aside from any question
of increased power consumption, the need of more fre-
quent shop overhauling is a certain sequence of improper
operation. It is decidedly worth while for any company to
expend a great deal of time and trouble to bring about
better handling of its cars. It is surprising what can be
done when a constant effort is made to exact a higher
standard of work at the platform. We have known of
cases where the closer study of the methods of car opera-
tion on the street, coupled with a careful following
up of the failures in service, has greatly reduced the num-
ber of troubles occurring on the line, and decreased the
shop service correspondingly. One of the best things that
can be done on a road is for the different heads of de-
partments in the maintenance and the car service staff to
get together from time to time for informal discussions of
the service conditions. On some roads it is a lbng distance
from the master mechanic’s office to the platform of the
moving car, and unless the actual work of the motormen is
constantly before the subordinate heads of the shop.or-
ganization, there is no question that the latter will have
more than the normal amount ‘of work to do. With the im-~
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provements in equipment that are continually being made,
it is a matter of constant interest to see how the car service
men make use of new methods. Time spent on the cars in
the inspection of the handling of the control and brakes is
seldom wasted.

We mention this in the

legitimate effort to reduce operating expenses which all

matter at this time because

well operated roads are now making, there are chances for
new economies in the closer supervision of the car service.
In the matter of motor maintenance, for example, there is
little doubt that the flashing which has created trouble on
some lines can be very much cut down by proper instruc-
Tt is a
mistake to suppose that any automatic device can entirely
free a road from motor trouble due to too fast feeding of
the controller, or to movement from series to parallel at a

tion of trainmen in the handling of the controller.

time when one or more pairs of wheels are slipping on a
grade. Again, the improper handling of the air or hand
brakes, which leads directly to flat wheels, loose truck or
car body parts, excessive brake shoes and wheel wear, and
possible overheating of compressors, can be largely elimi-
‘nated with proper inspection. There are, of course, other
‘causes of motor flashes, such as grounds on the armatures
or brush holders, inadequate insulation in the commutator
and brush holders, insufficient tension in the brush springs,
too greatly worn brushes, crossed leads and even wear in
the motor suspension. In fact, cases have occurred in
which motor flashing was attributed to the wear of the sus-
pension bar on the lugs, causing the motor to lift at every
'start and tending to throw the armature out of balance.
The operating department can help in the removal of these
troubles by prompter defect reports.

Helping the Claim Department

The purpose of maintenance is to keep all equipment in
safe and serviceable condition, to prevent accidents and
to avoid breakdowns. When a car breaks down it is a
matter to be investigated and adjusted between depart-
The responsibility should be placed where it be-
longs and the proper steps should be taken to correct the
defects of equipment or discipline found to be the cause.

But when an accident happens the matter is one which con-

ments.

cerns more than the internal organization of the company.
Settlement must be made by the company, acting through its
claim department, with an outsider who appeals to a jury
frequently with manufactured and fraudulent evidence.
It 1s important, therefore, that the claim department be
supplied with full details of the condition of the equipment
involved in the accident both before and at the time of
its occurrence. Systematic records of inspection and main-
tenance, in such form that the facts are easily accessible,
afford the best evidence at the disposal of the company’s
lawyers in contesting any kind of injury claim. The
records may be kept primarily for another purpose, but
they can be modified or expanded with this idea in view
and so made doubly valuable.

A close co-operation should then be established between
the mechanical and claim departments in the system of
insi)ection and maintenance followed, and the forms should
be so arranged that they will supply, if necessary, the in-
formation required by both. In some companies it is even
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the practice to turn over to the claim department for' per-
manent filing the motormen’s defect reports, or signing-in
sheets, as well as the inspector’s reports of the condition
of cars returned to service after repairs have been made.
The claim department thus has a record of the daily con-
dition of each car and a certificate of good condition after
the last shopping. It is enabled to verify or dispute imme-
diately any claim of defective equipment made as a primary
or contributing cause of injury. With such a plan the
numerous other reports and records kept by the mechanical
department are also, of course, always at the disposal of the
claim department for corroboration or explanation, but
they are a means of last resort. The ordinary questions
of fact arising are usually answered from the records first

mentioned.

The moral effect of systematic and careful records of
maintenance and inspection when presented as evidence
before a jury is great. They are much rhore convincing
than verbal testimony of employees whose memory may be
good or bad.
records of inspection for periods before and after an acci-
dent and can back these records up with certificates of good
order immediately preceding the accident, it has established
the best part of its case. As an example of this a suit was

If the company can show daily or weekly

recently brought against a large interurban road by a fire-
man in the power house who was injured by the bursting
of a main steam pipe in the boiler room. The claim was
made that the plant was overloaded constantly and that
the boilers were being operated at excessive pressures;
furthermore, that the condition of the plant was bad and
that no repairs had been made since it was started. The
company presented to the jury copies of the daily power
station log showing the load on the engines and boilers
covering a period of two months before and after the ex-
plosion, copies of the recording gages giving the pressure
carried at the time of the accident and for several hours
preceding it, copies of the boiler inspection records indi-
cating that the boiler and connections had been cleaned
and inspected only a week before and had been in-
spected regularly every three months, and in addition
the maintenance records of the entire plant since it was
first put in operation. The jury was satisfied from these
records that the accident was unforeseen and not due to
bad maintenance or overloading and returned its verdict
accordingly. Had the company been compelled to rely on
the testimony of the plaintiff’s fellow employees or its chief
have been

engineer the would

different.

result, quite possibly,

The claim department often acts most efficiently when it
acts quickly, and there is advantage in having the required
information at hand without unraveling red tape in inter-
departmental correspondence. If it is supplied promptly
with copies of maintenance records from day to day it is
in a position to make quick decisions as to settlement or
contest of claims. It involves little or no trouble for the
mechanical department to make duplicate copies of records
for the files of the claim department or even to trust it
with the single original. The form and scope of reports
can usually be easily arranged to meet thé needs of the
latter without sacrificing any features of value to the heads

of other departments.
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THE CAR EQUIPMENT DEPARTMENT OF THE INTER-
BOROUGH RAPID TRANSIT COMPANY—METHODS
OF CAR INSPECTION, LUBRICATION PRAC-
TICE, CAR CLEANING AND
LABOR PAYMENT

Although it cannot be asserted with reason that the in-
spection and maintenance practice of all railways should
be uniform, there are certain principles which can be fol-
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tion? The knowledge of inspection costs of different kinds
of rolling stock on the ton-mile basis means as much to the
small city railway as to the large one; and the fixation of
the inspection mileage found to harmonize with the great-
est economy for local conditions should be a prime object
everywhere. For these, as well as other reasons, many of
the Interborough Rapid Transit Company’s car inspection
practices are of universal application, as they form part
of a system which catches the weak spots in men and mate-

W L0 SR

o

VIEW

OF THE 148TH STREET SUBWAY SHOPS AND

INSPECTION YARD FROM THE REAR

ELEVATED INSPECTION SHOP AND STORAGE YARD AT 15¢TH STREET AND EIGHTH AVENUE

lowed by them irrespective of size or operating conditions.
What, for instance, has the size of a road to do with the
accurate determination of the inspection®cost per ton-mile
or the comparative merits of time versus mileage inspec-

rial and points the way to betterment. The reduction ‘at-
tendant upon the adoption of a mileage inspection system
by this company was mentioned last week. It is now in
place to examine briefly the facilities for inspection and
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then to enter into the records of the department describing
the nature and value of the statistics thus derived. This
will be followed by a study of the inspection and cleaning.

THE INSPECTION DEPOTS

There are five inspection points on the Interborough
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adjoining the maintenance plant of the company at that
point. This inspection shed originally contained four
tracks about 240 ft. long, or enough to accommodate a six-
car train. The adoption of eight-car trains made it desir-
able to extend the building accordingly so that all inspec-
tion could be carried out under cover. This extension has

AN EIGIIT-CAR TRAIN IN THE 148TH STREET INSPECTION SIIOP

Rapid Transit Company’s system, two for the subway and
three for the clevated lines. The cars on the Broadway
division are cared for in an underground shop which is
formed by a widening of the subway between the 137th and
i45th Street stations to allow trackage for 150 cars. The
other subway barn is at 148th Street and Lenox Avenue

recently been completed and in construction follows the
original building, which it may be interesting to note is
one of the pioncer reinforced concrete car shops and, in
fact, was by far the largest of its kind when erected in
19o3. The inspection shop is a steel structure made up of
four rows of center columns, which consist of 16-ft. bays,
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supporting the roof trusses. The foundations for these
center columns are concrete piers mounted on piles. After
the erection of the steel skeleton the walls were constructed
by using furring channels on which expanded metal laths
were fastened as a base for the concrete covering. The
roof is of concrete slabs, reinforced with expanded metal
laths and finished with cement and mortar before water-
proofing.

The three inspection shops of the Elevated division were
built when the motive power on that line was changed from
steam to electricity. All are of the same general design,
with brick walls and saw-tooth roofs. The largest of
these installations is the structure at 159th Street and
Eighth Avenue, which contains four eight-car, three
seven-car and three six-car tracks. At 129th Street and
Second Avenue there is provision for five tracks with pits
extended outside for handling seven-car trains, while the
179th Street building holds just five seven-car trains on as
many tracks.

CAR MILEAGE RECORD

The accompanying folio from the mileage record book
is reproduced to show with what care the performance of
every car is watched and how closely the actual inspection
approaches the 1000 miles laid down as a standard. Thus,
the page illustrated shows that car No. 3342 was inspected
on Jan. 3, after making 969 miles; the second inspection
was made six days later, in which period the car had run
989 miles; the third inspection was after a run of 1020
miles, etc. Notations are also made in red ink on this re-
port to indicate when the car received a general oiling as
well as the dates it entered and left the maintenance shops.
Looking over the assembly figures for the entire year,
placed at the bottom of the record, and comparing them
with the shop notations, it will be seen that while the car
made 60,358 miles, it was in the shop just four times. As
there were 60 inspections, it follows that the average
mileage per inspection was I1000.50, which is remarkably
close to the figure set.

A daily summary of cars inspected is reproduced for each

division of the elevated and subway lines. This report is
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particularly interesting in its comparisons of the average
mileage and time intervals between motor and trail car
inspections at the different working centers besides show-
ing the amount of rolling stock handled.

The total number of cars operated during 1906 was 1392
on the elevated and 793 in the subway, the former being
subjected to 60,911 inspections and the latter to 26,349.
The elevated inspection for 1906 cost $168,111 and the
subway inspection $203,098. The comparison of inspection

CAR No. 3342,

Date | Jan.| Feb, April June Oct |

July

Tiotal mileageifon Meal s . « v s el v s vie st aores sus i En 60,358.
Total number of inspections...........ouuiivereurnn.. e 60,
Average number of miles per inspection. . 1,000,50
Maximum number of miles per inspection. . 1050.
Minimum number of miles per inspection. ........coviiiineia... 958.

CAR RECORD FOR MILEAGE BETWEEN INSPECTIONS AND
OVERHAULINGS

SUMMARY OF CARSINSPECTED MANHATTAN DIVISION.

I For ! For For
129th St. Barn |Aver- 179th St. Barn |Aver- 159th St. Barn Aver-
l age | age age
No. motorcarsinspected......covveuveeee .26| 59 |No. motorcarsinspected.. . ..voeeovensns : .34‘\ 68 |No. motor cars inspected 105
No. trailer carsinspected. .. s v s s s woms s s o 131 35 |No. trailercarsinspected.......coeveewens. 21| 60 |No. trailer cars inspected 60
No. trains throughbarn ................. 19| 15 |[Notrainsthroughbarn..........c.v.uon.. 19| 21 |No. trains through barn....... 32
Motor cars due notinspected.............. 5 ‘ Motor cars due not inspected.. ............ 12 ’ Mot_or cars due not ipspected ‘ o
Trailer cars due not inspected............. 2 Trailer cars due not inspected............. 7 Trailer cars due not inspected. ....... o wiece 0 20
MOTORS MOTORS MOTORS
o 1700(800 900 1000 800 | 900 [1000(1100(1200| 1500, 700(800( 900|100
Mileage: :s:5: 5w s esmmms 800‘900 1000 1100‘ Mileage. vu s wim s oz 1900 (1000/1109,1200|1300{ 1600 Mileage...... s e e ...1800,900(1000/1100 |
No.cars..... ...l 00 "3 '8 |10 | 5 No.cars. ......... 176 |15 6 I's | "1 |1 |No.cars..........ii.. 14020012 | 3 |
Average:.;swvis 871.11 miles Average, i wesss 999.47 miles Average...:..q- 851.75 miles
MOTORS | MOTORS MOTORS
|
Daysout....... 5 5‘7’s‘ol1o‘11|13‘14‘1m | |Daysout....... ’4‘5|f;_‘7 8‘9‘10 ‘ | ‘ | Daysout....... |5|6|7|8‘9|10‘12| | ‘ l |
No.cars....... 3{alafal2|alt|2]11] | |Nolcars....... .134\9|5 10/ 2 No.cars....... 15114(15|8 [2 [1 |1
AVerage. ;i s s s s 8.23 days AVErage. . ves s s 7.54 days Average........ 6.52 days
TRAILERS TRAILERS . TRAILERS
1400(1500/1600|2100] ’600(700%800’ 900(1000|1200{1900!2000|2 100} 800)1000]1220(1300|1400{1600(1800] 2020
Mileage.. ....cv0nunn 1500{1600 1700l2200 Mileage . 700 800‘900 1000{1100 1300‘2000 2100{2200| Mileage . . \900'1100 1320 1400 1500‘1700 1900| 2100
NO: CEHYS iz ¢ 5 5 w0 s 5 9 03 1 |5 |6 1 No.cars“ 1 \ 1121 4 2 1 2 1 1 |No.cars..| 1 1 4| 2 6 2 1 1
.Average. veee...1,627.38 miles Average........ 1,163.61 miles Average........ 1,402.25 miles
TRAILERS TRAILERS TRAILERS
Days out.. .|9|10‘11.’12‘13’14‘17!26‘27I I ‘ Daysout.. i, S 6|7 8 9|15‘17|18‘19| | | Daysout..... .I7 |9 |10I11|12‘13|14|16|20‘ i
Noiears. .« oos - BN 5 i (G o ] TRt s | No:cars. . vxees 113(4(2]2(1]2]3]3 NS carsirms 201 (5(1]3[1|3]1]1 .
’
Average........ 15.38 days Average. ....... 11.28 days Average........ 11.74 days
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cost on a ton-mile basis between the two classes of ‘service
shows clearly the harder conditions in the subway, the cost
per 1000 ton-miles being only $.123 on the Manhattan sys-
tem and $.1763 or 69 per cent more in the subway.

ORDERING CARS FOR INSPECTION

Each day the train clerks at the different terminals make
out lists of cars which have run the specified mileage as
checked from the known lengths of the trips made. A copy
of this list is given to the inspection foreman, yardmaster
and dispatcher. The Transportation Department then re-
moves from service the cars due for inspection and, when
convenient, groups them into solid inspection trains. As
soon as the cars have entered the shop, the local clerk
hangs to the truss rod of each car a metal holder which
contains a white card if only ordinary inspection is wanted
or a red card when general oiling is to be included. As
this card is the fundamental feature of the inspection sys-
tem, its uses and merits will be considered in detail.

THE INSPECTION CARD

The inspection card is divided into as many sections as
the work covers, space being left at the top for the car
number and the date of the inspection. As each man
completes his specified duties, he signs his name in the
proper section of the card, the latter remaining in the holder
until every signature has been affixed. Then every item is
checked up by two inspectors to make sure that there has
been no skipping, after which the inspection card is taken
off by the man who returns the rolling stock to the Trans-
portation Department.

The moral influence which the signature record exerts
on the men is one of the most striking advantages of the
inspection card, because it affords so sure and clear a means
of fixing the responsibility for work done. They know
that a failure of any kind will be quickly traced to its
source, and this knowledge has imbued them with a whole-
some fear of the inevitable disciplining from the foreman
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equipment through its history of failures, this simple in-
spection card has proved a most valuable aid to the Claim
Department of the company in the settlement of damage
suits. It cannot be repeated too often that the inspection
system is intimately connected with the amount spent to
fight or pay clainis. It is not enough, however, to have
efficient methods of carrying on the inspection. The work
must be backed up by a recording system that will prove
things if the Claim Department is to secure any benefit
from efficient car inspection. When the claim agent calls
for a report on the condition of a car before an accident,
the records furnished ought to show when the ¢ar was last
examined and bear the signature of every man who worked
on it. In fact, each record must be so good that it will be
acceptable evidence in law; and this can only be accom-
plished by a system of the character described, which sub-
stitutes for greasy, illegible pocket books or arbitrary check
marks without legal standing a plain card whose collec-
tion of signatures is evidence which cannot be evaded or
deprecated.

The realization of the high value of this card system by
the Car Equipment Department is evidenced by its practice
of filing every card for at least two years. If within that
period the Transportation Department sends in a report of
an accident to or on a given car, the record is taken out of
the ordinary file and placed in the special Accident file,
where it is available for the use of the Legal Depart-
ment. The Car Equipment Department also records
the last addresses of the men whose signatures are on these
cards and whether they are still in the company’s employ.

INSPECTION AND REPAIR CARD.
Car Noussie « o spimes s wem DEtE: s s simm v pmmazsn

Contactors, reversers, circuit breaker, main
fuses, bus fuses and rheostats.
- Wheels, axles, truck transoms, swing
hangers, equalizer bars, draw bars, king
pins, center plates and bolts.

when a careless job has been traced to the wrongdoer. TSI oms o o5 B 5 $50m5 4 805 65806 € 6 Hobh & K5 BG4 55
Besides forming the basis of numerous improvements in Rep
Controllers and switch-
. . boards.
SUMMARY OF CARS INSPECTED SUBWAY DIVISION. Motor repairs.
= T - = Motors inspected, arma-
For ok tures gaged.
137th St. Barn Aver 148th St. Barn Aver- Jumpers and sockets
age I"age J pers d s s. o
e === Light and heat circuits.
No. motor carsinspected................. No. motor cars inspected............. +.37| 65 Uonact device. S—
No. trailercarsinspected.......cco0eeneons No. trailer cars inspected. S| ISR Siiae fiises
l\N/[o trains t(liarough barn... 5 ‘\N/IO trains through barn. .13] 24 . b I
otor cars due not inspecte otor cars due not 1n5pect£d < R —
Trailer cars due not inspected Trailer cars due not mspectcd ..19 Control circ S ARG d. _

MOTORS

Trip device and air hose.

MOTORS — e —

Brake shoes applied and

700f800 900 (1000|1100 120011300 1400 i | 800 | 900 {1000|1100{1200| 1400 trucks inspected and
Mileage .. .[800/900[1000{1100/1200|130011400| 1500/ Mileage........... 900 IOOONI 100]1200‘1300‘ 1500 repaired.
No.cars...! 2 | 2 3 8 | 3 6 |2 2|No.cars.......... 12 7 11 2 - .
- — = == Brakes inspccted — and
* Average...... .1,106.00 miles Average........ 1,005.64 miles tested.
MOTORS MOTORS Alr compressor.
Air governor.
Daysioub.. . .cqv- 3'4‘5'6’ IBi‘) 1 |1213H4‘16‘Ddysout ....... ’5 71 1011216 | 5 S —
No.cars........ 12 3|4 2 | 1|No.cars....... 6| ‘ | J | ‘ Uj“ff‘”'m fittings.
( ar body parts.
AVerage v, s 7.14 days Average........ 8.35 days e
TRAILERS TRAILERS LUBRICATION.
) 800 | 900 [1000(1200(1300(1500, | 1900 |1000(1100(1200 1400{ 1700 Motorman’s valves.
Mxleage. Gt @ o9 o 900 11000{1100 1300{1400|1600| - el S 1000 1100}12()0 1300 1 \()()‘ 1800
NOCATS 3 were s e s 3 |1 1 2 1 | No.cars. - s s s eme - 1| 3 | 1 Triple.
Average........ 1,093.91 miles Average........ 1,185.83 miles '_\L”’Vm“}}‘ h(‘al:iﬂgv& -
TRAILERS TRAILERS Journals. ) I
Daysout.......... BEREEEEEER (Daysout...... HE |7 l ‘w’n'ls‘m' | T ) Axle bearings and gears,
NOLCATS. v viere s e 31214211 N No. cars...... .2 2_ ) I' Draft, brake rigging,
center plates and side
Average........8.16 days Average........8.58 days l)(—’aringg?
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INSPECTION OF MOTORS—SOME RESULTING IMPROVEMENTS IN
BRUSHES AND MOTORS

The general plan followed with regard to the motors is to
inspect them for every Iooo-mile run. The company was
the pioneer in working out mileage inspection and the good
results which have followed from this practice have abun-
dantly justified its departure from time-interval inspection.

The general plan followed in making these 1000-mile in-
spections is to have men clean the apparatus and adjust
parts, after which an inspector goes over each section of
the work. The inspection of a motor begins with cleaning
by compressed air. The armature clearance is measured
by the gager, who uses a l4-in. and 3/16-in. gage to slip
across the pole faces. If the smaller gage will not pass,
the waste is pulled out of the armature housings and the
bearings examined to find the cause of wear. Bolts and
nuts on the motors are tried for tightness by the truckman.
Commutators are sandpapered as follows: After the truck
has been jacked up to let the car wheels clear, the motor is
started so that the revolving commutator is smoothed by
sandpaper held on a spring block, which is kept in position
through a long lever.

One of the numerous improvements due directly to the
motor inspection has been the elimination of the motor
brush failures, which resulted in the burning of commu-
tators and brush holders, a condition which was greatly
aggravated by the unusually large currents which had to
be carried by the brushes per unit area. The number of
commutators which required sanding owing to flat spots
and high mica became so great that a special effort was
made to find a carbon brush of uniform density. The best
brush so far found to meet the conditions 1s a French
product known as Le Carbone. The records show that
during the last four months of 1907 this brush cost $.000173
per car-mile, as compared with the old brush at $.000448
per car-mile, while the average mileage per brush was
15.580.79. against the average of 3,049.15 miles secured
previous to the introduction of the improvement. The
number of sandpapered commutators was reduced to 402
during the above period, as compared with a total of 2293
for the same months of 1906.

A prime cause in expediting the advent of the commu-
tating pole motor in railway operation was the overwhelm-
ing evidence offered by this company's inspection reports
showing the straight series motor to be unequal to giving
efficient commutation with the high potential and heavy
currents of the elevated and subway service. This subject
will be taken up in greater detail in the article on the work
of this department’s engineers.

Thus the company's accurate records of its own experi-
ences have not only reduced its own commutator troubles,
but have likewise facilitated the introduction of an im-
portant advance in direct-current motor design of benefit
to many others.

+
INSPECTION OF CONTROL AND MISCELLANEOUS ELECTRICAL
APPARATUS

The cleaning and inspection of the master controllers
and switches in the cab usually require the services of two
men per inspection shop. The controllers are blown out,
defective parts removed, fingers adjusted and the segments
and bearings lubricated. One man goes over the contactors,
wipes the interlock plates and blocks, shellacking the latter
about every three months. The circuit breaker, control
rheostats and reverser are also examined. If a grid is
broken or burnt, the entire rheostat is immediately replaced.
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INSPECTION OF CONTACT SHOES—THE SHOE FUSE

The contact shoes are inspected to the extent of gaging
their height, trying all bolts and ringing out the enclosed
shoe fuse with a bell. After a periodical blow-out, the fuse-
box and part of the beam near it are painted with an insu-
lating compound.

The type of third-rail shoe fuse employed is another in-
stance of a specialty developed to meet the subway condi-
tions. It was essential that this fuse should be enclosed and
capable of opening tremendous short circuits without any
disturbance or danger to throw passengers into a panic, and
it was evident from the start that the ordinary enclosed
fuse would be unequal to this condition.

To meet these requirements the D & W Fuse Company
evolved what has since become known as the “cylinder link”
fuse, a form of fusible link in which a maximum radiating
surface is secured with a minimum volume of metal for any
This fusible link is enclosed in a
fiber tube, surrounded by porous filling, in precisely the
same manner as ordinarily employed in enclosed fuse con-
struction. The mechanical details of construction in this
fuse were likewise carefully looked after, the method of
securing the caps to the fiber tube being unique in fuse
design. This is clearly illustrated in the cut disclosing
the guide ring which acts both as a guide for the fuse

given current volume.

o —

=iy

7777,
METHOD OF SECURING CAPS TO FIBRE TUBE OF FUSE

terminals and as fastenings into which the cap screws are
set, positively prohibiting the dragging out of the screw
should the fuse be subjected to severe pressure in cases
of short circuit.

After extended investigations lasting over a year it was
demonstrated that fuses constructed with this, form of
fusible link would operate without disturbance even when
handling direct short circuits from the third-rail to the
structure where every other type of link enclosed in cas-
ings of anywhere near similar dimensions would explode
with the greatest violence. How severe these conditions
were will be better understood when it is explained that
current rushes through the fuse in excess of 18,000 amp
were observed during these investigations, while the poten-
tial drop of the circuit was practically negligible, the poten-
tial on the line being approximately 625 volts.

When it became necessary to provide equipment for the
subway division further tests were conducted on fuses of
very much larger capacity, running up to 600 and 800 amp
continuous load. Here the cylinder link again demonstrated
its superiority over all other types. The first equipment
for the subway called for fuses of 400-amp capacity and it
was supposed that these would be ample to meet the re-
quirements of the subway traffic. After being in operation
for over a year, however, it was found desirable to increase
the capacity, as the tremendously heavy traffic and rapid
acceleration of the trains frequently blew the fuses when
there was no trouble on the line. The entire equipment,
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therefore, was changed over to fuses of about 650-amp
capacity. The operation of these fuses in service has
proved most satisfactory in every way, especially on short
circuit. It costs about $0.22 each to refill the goo-amp
fuses.

Originally these fuses- were designed to be mounted on
the beam supporting the third-rail shoe. It was found,
however, that the vibration to which this beam is subjected
has a deteriorating effect upon the fuse. The shoe fuses

INTERBOROUGH RAPID TRANSIT COMPANY.

Mr. J. S. DovLE, i
Superintendent Car Equipment.

Date, January 15, '08

DEAR SIR:
LAMPS REPLACED.

|

Burned out | Broken Il\l[ssing Car No. |Burned out i Broken | Missing

Total lamps replaced in Cars on above date...7
Total lamps replaced in House on above date. 5

FOREMAN

LAMP RECORD

are now mounted on a spring supported block carried on
the shoe beam. The springs consist of two single-leaf
semi-elliptics. )

‘ LAMP PRACTICE

The car equipment department has been making a study
of the lamp question on the' car-mile basis. At present
lamps are purchased according to the company’s specifi-
cations, but it is probable that in the future they will be
bought on a manufacturer’s guarantee at so much per 1000

car-miles, thus relieving the company of all losses from
failure, broken lamps and the like.

INSPECTING TRUCKS AND WHEELS

The inspection of trucks and wheels is held to be of such
paramount importance that the work is done on a bonus
system, a reward of one or more days’ pay being given to
every man who finds such defects as a cracked equalizer
bar, a broken swing hanger, a loose wheel or a broken
spoke. The steel-tired wheel with cast-steel centers was
one of the many truck parts which proved unable to cope
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with the rigorous subway conditions, and, in fact, the axles
and forged side frame are about all that has been retained
of the original truck designs. It is noteworthy. too, that
the thorough inspection and record system of this depart-
ment was primarily responsible for the correction of early
faults before dangerous failures made such correction
obligatory.

While on the subject of wheel inspection, it may be noted
here that the company has placed Schoen solid forged and
rolled steel wheels on practically all motor trucks whereby
tire and wheel failures have been entirely eliminated.

ATR-BRAKE INSPECTION

As the acceleration and retardation of rolling stock are
complementary sides of the problem of schedule mainten-
nance, it follows that the best results are obtainable from
the motive equipment only when supplemented by an equiva-
lent braking system. In view of the quick and comfortable
braking demanded in the subway, the Interborough Rapid
Transit Company wisely decided to use the high-speed,
quick-action, graduated release system exclusively in place
of the usual quick-action automatic air-brake. The follow-
ing paragraphs will give a fair idea of the company’s in-
spection practice with regard to this important part of the
apparatus. )

Every part of the brake rigging is examined every time
a car is brought in for inspection. The piston travel is
kept at 4 in. and the brakes finally tested with 7o 1b. tra'n-
line pressure. After the oiling and inspection of air com-
pressors and governors all the cars in the train, on account
of multiple-unit operation, have their 'governors tested to -
determine the cutting in and out pressures and to insure
that all compressors are in working order when they leave
the shop. The governors are tried by using an inspector’s
test gage, connected to the main reservoir line; if out of
adjustment they are set to 85 Ib. cutting-in and 100 1b. cut-
ting-out pressures. The reservoirs of
all cars passing through the shops are
drained at every inspection, irrespective
of the nightly drainage. Motorman’s
valves are taken apart and lubricated
every 15 days. The air-hose and the
tripping device for automatically apply-
ing the brakes are also tried out at each
inspection.

Every shop has one man assigned to
the cleaning of triple valves on every
car once in 30 days. The valves are
tested monthly for leaky pistons by
setting all the brakes of a train anl
then allowing the train-line to be
charged from the reservoir line very
slowly by the portable triple-valve
tester, illustrated on this page. If the
valves are leaking madly the pressure
builds up on the auxiliary side of the
piston and the triple fails to release the brakes. The test-
ing machine is mounted on a small cart and consists mainly
of a controlling valve and a reservoir. This controlling
valve is connected through hose between the reservoir and
the train-lines at the end of the last car in the train. If a
triple valve fails to keep up to the standard it is removed and
sent to the air-brake department for thorough overhauling.

RELEASING CARS FOR SERVICE

After the completion of the different steps outlined bus
and train-line jumpers are examined for proper insertion
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and the control circuit tried by operating the controller on
the end of the train and noting on each car the pick-up of
contactors and circuit breaker as well as the throw of
the reverser. The brakes are also tried, after which the
train is reported to the yardmaster as ready for duty. Gen-
erally the inspection period ranges from 35 to 50 minutes
per train. Such cars as are found beyond the range of
the inspection work are taken out of the train and tagged
‘for the maintenance shop.

TERMINAL INSPECTION PRACTICE

The examination of cars is not confined to the shop in-
spectors, as there are men at each terminal to inspect for
troubles reported by the motormen which can be remedied
on the spot. The principal value of this practice is the
saving of delays from trifling causes. When the motorman
does not specify the right car the reported train is sent to
an inspection shop, as there is little time for inspection at
these terminals. The latter procedure also is followed when
shoe or main fuses are blown on the road. In connection
with this matter two pages are given below from the motor-
man'’s report book which contains sheets 1424 in. x 1834 in.

INTERBOROUGH RAPID TRANSIT CO.

TRAINMAN'S REPORT.

Car No. Time Name Report
|

3052 8:46A.M. Ridel. suieis s « e Dead motor
3372 9:104a.M. QUIND., . conier norni Bad order pump
3064 9:48A.M. A. O'Brien Brakes out of order
3363 Ay Path. ... Contactor trouble
3135 D. Sullivan.. Lights out of order
3537 G. Blanck.......| Dead motor
3541 D. Lenehan. ....| Bad brakes
3299 A. Rutger.......| Flat wheels
3487 E. Curretisiis - Controller trouble
3607 |12:10p.M. J. Brown.......| Bad order tripper device

in size, ruled for one line per car. One page is for the
trainman’s report of the trouble, while the opposite page
is used by the shopman to indicate the real source of trouble
and mentioning the repairs made. This scheme is of value
in educating the trainmen and showing up how much they
really know about the valuable machinery in their hands.

LUBRICATION PRACTICE

The splendid records which the Interborough Rapid Tran-
sit Company has to offer on its lubrication practice should
open the eyes of those electric railway managers who fail
to realize the importance of proper oiling in its bearing onr
power consumption and life of rolling stock irrespective of
the cost of lubrication alone. The experience of this com-
pany has shown the mileage system to be the only one
which places the cars of each class of rolling stock on a fair
footing, and by going still further in adopting the ton-mile
unit logical comparisons between different cars and differ-
ent railroads have been made practicable.

The oiling methods now applied in the Car Equipment
Department represent the united experience of the Inter-
borough Rapid Transit Company and the Galena Signal
0il Company, which has a yearly contract with the rail-
way company for lubrication of car equipment at a guar-
anteed cost per 1000 car-miles. The Galena Company does
not confine itself merely to supplying lubricants, but keeps
in constant touch with the Car Equipment Department
through a district manager. This manager keeps strict
watch of ‘the material supplied to and the costs shown by
the different divisions, summarizing his observations in a
monthly report addressed to the superintendent of car
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equipment. The letter dated Nov. 13, 1907, reproduced on
this page, is a fair example of the subjects taken up in
these monthly reports. The district manager also visits
the depots and shops from time to time, taking up with the
different barn foremen the subject of lubrication as re-
flected by their last costs as compared with the preceding
costs. This supervision extends over the mechanical con-
ditions which exist as to journals and bearings and all
other points which bear directly upon the subject he has
in hand. He also inspects the oil houses, saturating tanks
and filters with which the shops and barns are provided.
At various times trips are taken over the different routes
and notes made of the condition of the elevated and sub-
way structure, and the findings noted in a special report.
The latter investigation is made mainly to discover evi-
dence of wasteful oiling. It is also within the scope of the
lubrication expert to advise the railway company as to

INTERBOROUGH RAPID TRANSIT CO.

SHOP REPAIR REPORT.

Car No. ‘ Trouble \ Repairs Name
|

3052 |Dead motor..........s IFound circuit breaker wipe

spring broken. ......... Malloy
3372 |Pump trouble.......... Grounded Christensen pump

armature due to insula-

tion fallingdown........ |Soden
3064 |Bad order brakes....... Found brokenslackadjuster

) SCLEWar &35 5 (8 £ 5 50k o b 5 o83 ney

3363 [Contactor trouble. ..... Due to weak wipe spring... .| Murray
3135 |Lights out of order. . ... Due to 10 C.P. lamp missing Bennett
3537 |Dead mOLOr .:::swiss Due to broken circuit

breaker toggle. . .. Malloy
3541 |Bad brake.............|Due to broken brake rod... .| Alwill
3299 |Flat wheels........... Due to car having been re-|

BVC TS €/l Ry S Car sent to shop
3487 |Controller trouble. .. ... Broken flash shield No. 1

end controller.......... Hobbs
3607 |Bad order tripper devicel Broken lock washer on bolt

allowing same to becom

100SE cresiis < wwee v« rengr 21 aeiate Quinn

, Nov. 13, 1907.

J. S. DOYLE,

Supt. Car Equipment,
Interborough Rapid Transit Company:
The Manhattan Division shows a material reduction in cost per 1000
car miles for October as compared with September.

Motor * Trailer All
cars. cars. cars.
120th Street barn decreased............ ..$0.031 $0.008 $0.022
179th Street barn decreased.............. .015 .002 .010
150th Street barn decrcased............ ee 4087 .004 .043

The 150th Street barn had the opportunity and has made the greatest
decrease, and is now about 25 per 1000 car miles higher than either
120th Street or 170th Street barns. A further slight decrease in the
motor car cost at the 159th Street barn will