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HE. purpose of the annual Souvenir Issue of the ELEC-

TRIC RAILWAY JOURNAL, which for a number of years

has been published at the time of the convention of the
American Street & Interurban Railway Association and
its affiliated associations, the American Street & Interurban
Railway Engineering Association, the American Street &
Interurban Railway Accountants’ Association and the Ameri-
can Street & Interurban Railway Claim Agents’ Associa-
tion, has been to give a rather exhaustive summary of the
practice of electric railways along one or more special lines.
In 1905 the four associations were reorganized on a joint
basis, and it was decided that each association should con-
fine itself to its own particular branch of electric railway
work. The parent association, the American Street & In-
terurban Railway Association, continued for two years to
consider all subjects pertaining to public relations, general poli-
cies, traffic and transportation matters and other operating
problems not specifically covered by the work of the three
affiliated associations. Last year, however, it became evi-
dent that the growing importance of traffic and transportation
matters warranted the formation of a new affiliated associa-
tion, which should be organized along the same lines as the
three other associations previously mentioned, and should de-
vote itself solely to matters relating to the traffic and transpor-
tation departments. The convention of 1908 is the first to be
held by this new association.

In selecting the subjects to be considered in the Souvenir
Issue each year a choice has been made of the topic which
has seemed of the greatest interest at the time in electric rail-
way development. During the year which has just passed
the chief problems have been those of operation, and upon
these the activities of most companies have been directed. Tt
seemed most fitting, therefore, that the Souvenir Issue of the
ELEcTRIC RAILWAY JoURNAL in 1908 should be devoted
to the subject of operating practice.

The subjects considered in this year’s issue of the Souvenir
include Employment and Training of Trainmen; Welfare
Work, including descriptions of some typical club rooms,
benefit associations and pension schemes; Train Dispatching
Methods; Freight and Express Traffic; Passenger Traffic;
Standards of Track Construction; Standards of Overhead Line
Construction and Maintenance; the Design of Car Houses,
and the Design and Egquipment of Car Repair Shops.
The aim has been to summarize the practice of typical city,
suburban and interurban roads along these lines. In so far

as possible, the information has been gathered from roads in
large and small cities, and in every section of the country,
from Maine to the Pacific Coast, including some of the im-
portant cities in Canada, much of which is here presented for
the first time. For the sake of completeness, some facts have
been compiled from previous issues of the STREET RAILWAY
JoURNAL and the ELECTRIC RAILWAY REVIEW, when re-
cent inquiry has indicated that they are still properly descrip-
tive of the practice in the different localities mentioned.

The form in which the matter is presented gives at once a
concise but fairly complete summary of typical practice with
many features of special and unusual interest. The informa-
tion was gathered for the most part first hand through per-
sonal visits by the editors. About 20 city systems and as many
more interurban roads were visited for this purpose. These
companies were selected not with the idea of describing their
methods as examples of the best practice, but with the pri-
mary purpose of including typical methods which would
cover a wide range of local conditions and geographical loca-
tions. The publishers realize that the methods on many of
the roads not mentioned are quite as interesting as on those
discussed in the following pages, but limitations of space have
prevented the publication of accounts of all. Tt was not
even possible to include all the data on every subject con-
sidered which were received from the few roads visited by
the editors.

In some instances information was obtained by correspond-
ence. Thus it was thought the practice in train dispatching
methods and employment of trainmen could not be properly
presented with the limited amount of data obtained in person
by the editors, and circular letters on these subjects were sent
out. The letter on train dispatching methods was sent to
105 interurban roads and 70 answers were received. The
circulars of inquiry on employment of trainmen were sent to
120 city and interurban roads, of which 91 sent replies in
time to be used. In view of the well known experience of
associations and others in attempting to secure information by
correspondence and the usual paucity of replies, the results of
the inquiry were very gratifying. The number of answers is
a good indication of the interest manifested in these subjects
by operating officers.

Acknowledgments are due to all those who assisted by
furnishing the large amount of data required in the prepara-
tion of this issue.



EMPLOYMENT OF TRAINMEN

N the careful selection and training of applicants for

the positions of motorman and conductor depends to

a large extent the success or failure of the operation of
any electric railway, for the men on the cars stand between
the company and the public. The opening paragraph of the
form letter of inquiry sent out to references given by appli-
cants for employment by the Little Rock Railway & Electric
Company expresses the company’s view of the responsibility
which rests on it in employing trainmen. *‘Mr.
has applied to this company for a position as
and refers to you for testimony as to his character. If ap-
pointed to this position, human life may depend on his judg-
ment or be imperiled by his carelessness. He will, if ap-
pointed a conductor, have custody of the money of this
company and will come in daily contact with the aged and
feeble and with women and children who are entitled to the
utmost courtesy and highest degree of care. This company
feels seriously the responsibility of making such selections.
There is too much at stake to accept applicants without the
most careful inquiries.”

More care is necessary in selecting applicants for positions
in the train service on electric railways than in almost any
other industry. The instruction period is necessarily short,
and the men are put to work and given the care and respon-
sibility of a car, after having had very little experience
and only the rudiments of training in their duties. Few city
systems have any facilities for putting the men through a
long course of apprenticeship. A new man must be selected
with the view of fitting him for his position in the shortest
possible time. This condition is further complicated by the
fact that new men must work without pay during the instruc-
tion period, and then must wait sometimes two or three months
before being assigned a regular run on which they can earn
a full day’s wages. In view of these facts it is remarkable
that the standard i1s so high on most roads. The usual re-
quirements for employment on street and interurban railway
systems are quite rigid and in general they are lived up to care-
fully. Occasionally, of course, when there is a shortage of
men and it is absolutely necessary to have employees for the
cars, the bars are let down and some men not quite up to the
standard are employed. Occasionally such men turn out to
be very satisfactory, but the requirements cannot ordinarily be
made too rigid or followed too closely.

REQUIREMENTS OF AGE

The requirements as to age vary somewhat, but on a large
majority of the roads they are between a minimum of 21 years
and a maximum of 45 years. On some roads these limits
are stretched.as, for example, the Union Electric Company,
of Dubuque, la., which has a minimum limit of 18 years
and a maximum limit of 35 years. On a number of roads
the minimum limit is as high as 25 years. The Toronto
Railway Company places a minimum limit of 21 years for
conductors but raises this to 25 years for motormen. This
practice is also followed by the East St. Louis & Suburban,
which has a minimum limit of 21 years for conductors and
24 years for motormen, and by the Inter-Urban Railway of
Des Moines, Ia., which does not employ conductors under
25 or motormen under 27 years. The age limits of the
Georgia Railway & Electric Company are 21 years to 40
years for conductors and 28 years to 40 years for motormen.

There is little if any difference between the practice of city
and interurban roads in this respect. The motormen and
conductors of city cars have just as much responsibility and
the safety of the passengers and non-passengers depends as
much on their care and alertness as in the case of the motormen

and conductors on interurban cars. '

PHYSICAL REQUIREMENTS

Aside from the tests for vision and hearing, which are
usually conducted by the company surgeon, the physical re-
quirements for trainmen are seldom specifically defined. Ap-
plicants who do not appear to be in good general health or
who have any serious visible deformity or evidences of injuries
or poor health, are usually rejected in the preliminary exam-
ination by the officer in charge of the employment bureau.
Many of the application blanks used require statements as to
the general condition of the applicant’s health, any deformities
which he may have or any other physical defects which might
impair his usefulness as a trainman. Answers to these ques-
tions frequently disqualify the applicant without going so
far as subjecting him to a physical examination by the physi-
cian. Some roads, however, specifically define the general
physical requirements of, and defects which disqualify, appli-
cants for positions in the train service. The Indiana Union
Traction Company, for example, gives the following physical
disabilities which bar employment in interurban and city train
service: ‘‘Loss of one eye, arm or leg, one thumb, more than
two fingers, great toe, rupture, fits or fainting spells of any
character, varicose veins, heart disease, syphilis, tuberculosis
in any form and alcoholism.”” These are also the require-
ments of the Illinois Traction System and the Western OFlo
Railway. The Birmingham Railway, Light & Power Co1
pany, in addition to the usual vision and hearing tests, requir:
applicants to be at least 5 ft. 8 in. tall, to be free fro:
venereal disease, rupture or deformity, to show a good var
cination scar and to have heart, lungs and other organs in
good condition. The Toronto Railway Company require
trainmen to be not less than 5 ft. 6 in. or more than 6 ft. 1 in
in height; conductors to weigh not less than 140 lb. and mo-
tormen not less than 150 Ib. One of the common methods of
determining, in a general way, the applicant’s physical condi-
tion is to include on the application blank the question whether
the applicant has ever been rejected as a risk by any life or
accident insurance company. An affirmative answer to this
question at once leads to a careful physical examination.

GENERAL REQUIREMENTS

The class of men employed by electric railways depends
largely on the local labor supply and demand, and to some
extent on the ideas of the head of the transportation depart-
ment. Most of the interurban roads prefer to recruit their
men from among those who have been brought up in the
country or in small towns where they have been subjected to
clean and healthy surroundings and good moral influences.
There is no doubt that this class of men make excellent em-
ployees. In many cities of the Middle West and the South
large numbers of young men from the country drift into the
cities looking for work, and many such men are to be found
in the train service of the street railway companies of these
cities. They have no difficulty in satisfying the company as
to their characters, and they are usually in robust health with
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no scrious vices or demoralizing companions. In the larger
cities the class of applicants for employment is usually not
so desirable. They are drawn from every walk of life, and
great care must be used in examining the references and
looking into their character and habits. The *‘ringer,” or
old and experienced street railway man, who is in the business
to beat the company and who poses under an assumed name

and occupation, must always be guarded against in the large -

cities, whereas he seldom attempts to get work on smaller
roads where the opportunity for stealing is less and the chances
of detection greater.

Opinions differ as to the advisability of taking on experi-
enced street railway men who for some good reason have
left their positions in other cities. The Nashville Railway &
Light Company, for example, makes it a rule not to employ
any men who have ever had any experience on street railways,
preferring to take untrained men and teach them the rudi-
ments of their work. This company has a large number of
old employees who have been in the service for many years
and has comparatively few vacancies each year to fill. The
new man is surrounded by experienced fellow employees and
is constantly being taught what he should do and what he
should not do. On many suburban roads, however, which
put on a large number of extra crews in the summer months
and reduce their forces in the winter months, the conditions
are such that it is practically impossible to train new men in
the short time between their employment and the beginning of
heavy traffic. These roads prefer to employ only experienced
men and sometimes offer special inducements in the way of
wages and conditions of employment in order to get such
men for the temporary summer service. The Boston &
Worcester Street Railway is a road which has to meet such
conditions. It requires all applicants to have at least six
months’ experience in electric railway work, and thus avoids
the necessity of instruction in the elementary phases of the
work. New men are broken in on the road by running with
an instructor for three or four days to acquaint them with the
specia] features of the division to which they will be assigned
and the rules and details of the equipment which are special
to this road. In the fall when traffic begins to decrease the
company reduces its forces accordingly. Men are not dis-
charged at the end of the season, but are given leave of
absence for the winter. Their relative seniority is held for
them until they return to the service of the company. The
men are entitled to have this leave of absence applied to their
term of service with the company and receive the same in-
creases in pay for continuous service when laid off in this
manner as if they worked all winter. Many of the men laid
off in this way during the winter months regularly return in
the spring, taking up some other business during the winter
months. Two of the largest electric railway systems in the
Far West, the Northern Electric Company and the Spokane
& Inland Empire, make it a rule to employ only experienced
railway men. The Spokane & Inland Empire recruits its
forces largely from the experienced steam railroad men who
are conversant with the general features of the rules and
methods of handling trains. The Lackawanna & Wyoming
Valley Traction Company, which uses steam railroad meth-
ods in dispatching and other features of its practice, makes
previous steam railroad experience a requisite for employment.

ATTITUDE TOWARD UNION MEN
There are a number of electric railway companies in the
United States which are so strongly opposed to labor unions
that they make a special point of investigating an applicant’s
previous record of employment and reject any one who is in
any way affiliated with a union of street railway employees
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or other labor organization. All applicants are required to
sign an agreement similar to the following, which is quoted
from the application blank of the Birmingham Railway, Light
& Power Company: ““Will you agree not to join the Amalga-
mated Association of Street Railway Employees or any sim-
ilar orgamzation while in the employ of this company, or in-
vite any one else in the employ of this company to do so, and
will you agree that if any employee joins or agitates said
association or like organization the company may discharge
him without question?”” In some States open discrimination of
this kind is prohibited. Perhaps the most severe statute de-
signed to prevent this form of discrimination is the so-called
“black list” law passed about 18 months ago by the Texas
Legislature. This law compels a company asking an appli-
cant for references to furnish the applicant with copies of the
replies of such references who may have been communicated
with. This law has not been tested in the courts as yet. It
cannot, however, prevent an applicant signing a document
authorizing his former employers to give all information about
his past record and waiving the right to request a copy thereof,
and it is the practice of some of the railway companies to
obtain such a waiver from applicants. The text of a waiver
of this kind is as follows: *‘In order that the

Railway Company may be fully informed as to my personal
character and qualifications for the position applied for, I
refer to each of my former employers and authorize each of
them to give all the information they may have as to my per-
sonal character and qualifications and the reason why I was
discharged or quit service. Should I enter the service of
this company pending the approval of my application and said
application be not approved, I agree to be removed from the
service at once and will not expect or ask to be informed of
the nature or source of the replies received to inquiries regard-
ing my previous record.”

FORMS OF APPLICATION BLANKS

The forms of application for employment used by street
and interurban railways vary widely in the number and nature
of questions asked and the character of releases signed by the
applicant. One of the simplest forms is that shown in Fig.
I, which is used by the Berkshire Street Railway Company.
The forms used by some other roads contain as many as 50
different questions, not including those asked by the medical
examiner, and completely cover the applicant’s condition
in life, personal habits, former record, etc. Most companies
use a form approximately 8 in. x 14 in. printed on a single
or double sheet with a space on the back for the proper office
endorsements, which are folded outward to be readily visible
when the application is filed away.

Where the various questions regarding the applicant’s
former record, habits, etc., are few in number and can be
included on one page, space is often provided on the following
pages for entering the surgeon’s report of physical examina-
tion, certificates of character from applicant’s references, en-
dorsement of instructors and cashier’s receipt for badge deposit.
The advantage of this arrangement is that the entire record
of the prospective employee is put on one sheet and can be
readily filed or referred to at any time. There is also an ad-
vantage in having the applicant submit the complete form with
answers filled out successively to the surgeon, his references
and the superintendent who finally approves the application.
Other roads prefer to have the surgeon’s report and form let-
ters of recommendation made on separate sheets.

The United Railroads of San Francisco has a very com-
plete system of records and forms which is used by its em-
ployment bureau. The application blank is a four-page
folder, 8 1/2 in. x 11 in. The first page contains 35 ques-
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tions relating to the applicant’s personal history, and on the
second page are spaces for entering the names and addresses
of four references and a cautionary paragraph as to the
character of references which will be given most weight. The

190
Derkshire Strect Railway Co.,
Pitesfield, Mass:
Gentlemen:—
I destve to make application for a position with
your Company as ... TR
I have been employed by _ ... SO
- R (Llow long)
(What doing) . e

(/]ge’)
At preseut am employed by

My family cousists of .

My object 1n changing s ...

feqn Juruish vefercuces from..

Yours truly,

Address »

Fig. 1—Application Blank—Berkshire Street Railway

third page contains an agreement or release to the company
of the usual form with the addition of the following interesting
clause:

“I decline to accept the benefit of the provisions of the act

ELECTRIC RAILWAY JOURNAL.

[Vor. XXXII. No. 19.

On the back page is a space for office endorsement for
filing.

After signing the application the applicant is given an order
to the company surgeon for physical examination. This order,
Fig. 2, is signed by the applicant at the time of making
out his application, and the description at the bottom is filled
in by the clerk who makes out the order. This prevents sub-
stitution of a healthy man for an unhealthy applicant during
the physical examination. At the time of issuing this order
the applicant is also given an order to a photographer to
have taken four small photographs, 1 1/2 in. x 2 in., which
are delivered to the employment office and become the prop-
erty of the company. The applicant, however, pays the cost
of having these taken. One of these photographs is attached
to an identification card, Fig. 3, which is filled in with
a description of the applicant and sent to all division superin-

UNITED RAILROADS OF SAN FRANCISCO

Employment Department

Name .

Color Hair .-

Color Eyes .. -

Afiix .
Complexion —.. ... ...

pbotograph

‘here.

Height M ins.

Weight = 1bs.

Married.  Single.  Widower.

Born pa al

Present address .

Previous address e
Last Employer

Previous employer -

R. R. experience -

UNITED RAILROADS OF SAN FRANCISCO—Hospital Dept. Lt

ORDER FOR EXAMINATION

ToDr.  __ __, Examinerat__ P
. The bearer_.

a@ e

— _.is an applicant for position
Will you please examine hiv in mannrer

directed in Company’s instructions, advising me of result of such examination. 32 sy R . .

The Superintendent to whom this is sent will scrutinize carefally,
and, if he the party described herein, will note the fact on
the reverse hereof. 1f not, he will sign below; in either case return-~
ing to this office without delay.

Signature of Party to be examined.

ViGr-PRenioinT ane GintwaL Mawacen

Age year:. months, Nativity

Color of eyes. Color of hair. Complexion

Weight ___ ______ Height.

* Fig. 2—Order for Physical Examination

of the California Statutes of 1893 providing for a day of
rest from labor, and I request permission to work my full
time each month, being satisfied with such relief from work

as the company may allow.”

Fig. 3—Applicant’s Identification Card

tendents in order that they may identify the applicant if he
has ever before worked for the company or is known to them
In any way.

The Brooklyn Rapid Transit Company and the Coney
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Island & Brooklyn Railroad require two photographs of ap-
plicants for their permanent files. The Louisville Railway
Company requires applicants to have six photographs taken,
one of which is pasted in one corner of the original application
blank. Nearly all of the electric railway com-
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ployment, is, in some cases, very comprehensive. The simple
and usual form of this agreement is about as follows: ‘I
hereby make application for the position of ——— —,
pledging myself if appointed to faithfully and honestly dis-

panies in the State of New York place at the
head of the application blank a quotation from
Section 570 of the Penal Code as follows: “A
person who obtains employment or appointment
to any office or place of trust by color of, or aid
of any false or forged letter or certificate or
recommendation, or of any false statement in
writing as to his name, residence, previous em-
ployment or qualifications * * * % ¥
guilty of a misdemeanor and is liable to imprison-
ment for not more than one year or a fine of not
more than $500, or both.” In order to secure
conviction of fraudulent applicants under this sec-
tion of the Penal Code, all applicants are re-

Mr.

is

UNITED RAILROADS OF SAN FRANCISCO

The bearer,

appointed

accordance with the COIN])(IUI/ s instructions, sending four eopies of the same
{o this office.

NOTE.—This Company is in no wise to be res
with the cost of the above mentipned photographs,

EmvMepLovymenT DeEPARTMENT

San Francisco, 190

Jues thas day been

Yow will please photograph him in

. aoj'E r'

. Supering
nsible for or charged

quired to swear under oath before a notary that
the answers made by them are true and correct.
This practice is also followed by some roads in other
States, which have no specific statute under which a
conviction could be secured, but which are thus able to
protect themselves against perjury in swearing to false
statements. The assistant superintendent of the Louisville
Railway Company, who receives all applications for employ-
ment, is a duly authorized notary public and swears all appli-
cants in person. The Scranton (Pa.) Railway Company is
another road which requires sworn acknowledgment of the
truth of all statements contained in employment applications.

Another means of warning applicants against making false
statements is to include among the agreements concerning con-
ditions of employment a clause to the effect that if, after
employing the applicant, it is discovered by the company that
any statement made by him is false in any particular, it will

Torexa, Kansas,___ _,19_

DEar Sir:

1 have made apglication for a position in the train service of The Topeka Railway Company,
Topeka, Kansas, and desire that you furnish said company with my jull record while in your
employ, together with my reason for leaving your service; also all information which you may
have concerning me whether the same be of record or not; and 1 do hereby release you and the

company you représent from all liability or damage whatsoever for or on account of furnishing the

above-named company with such information.

1 was in your employ as e S _ at

drome_o TS

oL e

Sipped) =88 S S
Witness :

Fig. 5—Request for References and Release by Applicant
Sent to Former Employers—Topeka Railway Company

be considered by the company cause for immediate discharge.

EMPLOYMENT CONTRACTS AND RELEASES

The form of general agreement and release from liability,
which is frequently made a part of the application for em-

Fig. 4—Order for Photographs

charge the duties of the position to the best of my ability and
to strictly comply with all rules and regulations now in ex-
istence or which hereafter may be created.”” In addition to
this general agreement specific agreements are made concern-
ing badge deposits, fidelity bonds, medical examinations, rates
of wages, etc. The promise to faithfully discharge the duties
of the position and follow the rules is often enlarged to in-
clude temperate use of liquor, if any, strict moral conduct,
prompt payment of bills and other matters which the com-
pany cannot directly control. The Louisville Railway
Company, for example, exacts a promise to abstain from all
intoxicating drinks at all times. It is doubtful if the inclusion
of such special pledges does any real good, as discipline can
rarely be enforced for such breaches of faith.

One feature of the application blank of the Aurora, Elgin
& Chicago, which is of interest, is the release from liability
which is made part of the application. In the text of this
release, which is as follows, it will be noticed that specific
mention is made of the dangerous nature of the third-rail:

“I certify that I know that the railroad of the Aurora,
Elgin & Chicago Railroad Company is operated by electricity
with the use of an electric third-rail, electrical transmission
lines and other electrical appliances of a dangerous character.
I know that it is dangerous to touch, tamper with or work
around such third-rail, transmission lines and electrical appli-
ances, and agree that if I am employed by said railroad com-
pany, and as a consideration for my employment, I will and
do assume all hazards connected with working at, on or
around said electric third-rail, transmission lines and elec-
trical appliances of said railroad, and release and relinquish
said company from all claims of every kind and character to
either my person or property which may be caused by the
electric current.”

On many application forms is printed a list of the offences
which are cause for immediate dismissal, which prevents any
misunderstanding on the part of applicants who might commit
these offences later on.

The United Railways & Electric Company of Baltimore
uses a formidable legal agreement or contract which is typical
of its kind. The text in full follows:

THIS AGREEMENT Witnesseth, thate s .. sossenusseneerenessarenns
the party of the first part. having made application to Tiue Unxtrep Rarr-
ways AND ELEcTRic Comprany OF BALTIMORE, party of the second part, to
be eniployed a8 ciiusioe s smasimn g s e s e s upon its cars, and in
consideration of such employment has agreed to make application to such
corporation as may be sclected by the said Company to become his bonds-
men to the amount of five hundred dollars, said bond to be liable as sct

forth in the covenants contained in said lmml caid party of the second
part has agreed to employ him in said position, and to continue him in its
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employment during its pleasure, and no longer, and to pay him on its
regular pay day for his services in said position, the compensation which
it shall detcrmine, the same being so mucﬁ per hour or per trip, according
to the line where the same shall be made; such compensation to be fixed
by thc said Company, from time to time, by notices posted in the offices of
its different lines, but the party of the first part shall not be entitled to
pay except for the time he shall be actually engaged in running a car.

The party of the first part promises and agrees wcll, honestly and_faith-
fully, to perform tbe duties of said position for the said THE UNiTED
RaiLways anp Erectric CoMPANY OF BALTIMORE so long as he shall bc
continued in that employment, and to obey and fully comply with all
rules and regulations now existing, as well as those which may from time
to time be prescribed by the Company for said position on its cars.

The party of the first part further agrees that if, for any reason, he
sball be suspended from the employment of said Company, he shall not be
entitled to any compensation during such suspension; and he further
agrees that when his employment with said Company ceases, he will at
once return to said Company any badge, buttons or other property of said
Company in his possession, and that he will pay to said Company, during
the time he shall retain possession of any such gadge, or other property of
said Company, after he has been discharged or suspended from its em-
ploy, or his employment in any way shall cease, the sum of twenty-five
(25) cents for each day that the same, or any of them, are so retained by
him, not as a penalty, but as liquidated damages; and he further agrees
that any wages due him from the party of the second part, when his
employment under this contract shall terminate, shall be retained by said
party of the second part until all of said property is by him delivered to
said Company. .

And the said party of the first part furtber agrees to pay to said Com-
pany any damage which any car or other property of the Company shall
sustain while such property shall be in his care, custody or_ control, or
while the same may be in his charge, and also repay to the said Company
any damages to the person or property of others, resulting directly or
indirectly, by reason of his carelessness, neglect or misconduct, or the
violation of any of the rules of said Company, whether willful or other-
wise, during the time he chall remain in the employ of said Company; and
any wages which may be due to the party of the ﬁ);st part shall be applied
by the party of the second part, so far as shall be necessary, in payment
therefor, and said wages may be retained by said Company until any
claims for damages shall be determined or adjusted.

And it is furthcr agreed that any wages that may be due shall be re-
tained by said Company until any sum owing by the said party of the first
part on account of purchase of uniform, as required by the Company’s
rules, shall have been paid in full, and the balance, if any, paid over to
the said party of the first part at the termination of his services as herein-
after provided.

And it is further agreed that any Court costs, or Magistrate costs, whicb
said Company may be called upon to pay (owing to any suit that may be
brought by any one against said Company, such suit arising from damage
to pcrson or property owing to any negligence or neglect on the part of
the party of tEe first part of this agreement), shall be deducted from said
wages that may be due said party of the first part.

And upon the termination of said employment, either by the resignation
by the said party of the first part of his said employment, or upon his
discharge by the party of the second part, if, in t{;e judgment of a ma-
jority of the Board of Investigation, that shall be appointed from time to
time by the General Manager of said Company, sald party of the first
part, during his employment in said position, has not been guilty of any
neglect, carelessness, dishonesty, misconduct, unfaithfulness, incompetency
or dereliction of duty of any kind on his part in his said employment or
duty in said position, and the Company shall have suffered no loss or
damage to any property while in the charge, custody or control of the
party of the first part, the judgment of which Board shall be final and
conclusive, and shall have returned to the party of the second part all
badges or other property intrusted by said Company to him, and shall have
paid in full all sums due and owing to the said party of the first part on
account of the purchase of a uniform, whether owing to the Company or
to a contractor for supplying the same; then, and in such case, the said
Company agrees to pay to sald party of the first part any wages that may
be due him.

IN WitNEsss WHEREOF, the said party of the first part hath hereunto
subscribed his name, and the said THE Un~iTep RaiLways anp ELECTRIC
CoMPaNY oF PALTIMORE, have caused these presents to be subscribed by

their General Manager, this............... @57 (e coc o E0 000 L00EEEE oco

Qne Thousand Nine Hundred and Eight.

By oo se oy wivias ¢ 8 o ievetie ¢ § s € & § ece; & 8 g e [seAL]
General Manager.

INVESTIGATING REFERENCES

The practice in regard to the number and kind of references
required and the methods of verifying them is no more uniform
than other features of employment methods. From two to
eight references as to character are required, and usually the
applicant is also required to give the names of his previous
employers for at least the year preceding his application. Some
roads require a complete history of employment for five years
previous and attempt to get into communication with all of
the former employers named.

There are three methods in general use of verifying ref-
erences, by mail, by personal interview and by requiring the
applicant to take his application properly filled out and have
his references affix their signature to it. Verification by mail
is the commonest method, and, of course, the only one which
can be used for out of town references. It gives considerable
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opportunity for fraud, however, and such cases not infre-
quently arise; for example, the recent case of an old experi-

UNITED RAILROADS OF SAN FRANCISCO.
EMPLOYMENT BUREAU.
San Francisco, Cal,, ...oovuns & e ke & 3 o eaEely 190...

has applied to this Company for a position as.......... cerieseeriieernne
and refers to you for testimony as to his character. If appointed to this
position, human life may depend upon his judgment, or be imperiled by
his carelessness. He will, if appointed a conductor, have custody of the
money of his employer, and will besides come in daily contact with the
aged ‘and feeble and with women and children, who are entitled to the
utmost courtesy and the highest degree of care. Is the applicant, in your
judgment, fit to occupy the above position? This Company feels seriously
the responsibility of making such selections; there is too much at stake to
accept applicants without the most careful inquiry, and therefore it adopts
this means to_assist it in securing the best men available. .

Will you kindly give me, as early as possible, the information asked for
in the following questions? Your answers will, I assure you, be considered
entirely confidential and withoutyprejudice to you.

ours truly,

Vice-Pres. and Gen’l Mgr.

1. Was applicant ever in your service? 1If so, for how long? From
oieia & 3 0 Boueker 8 % eiie 8 ¥ 8 a ORI 545 e eH S B B BE S R %
. In what capacity?...........

2

3. Why did he leave your service?.

4. How long have you known him......
5

6

. Are you connected with him by relationship or otherwise? If so, in
What WY o ojoveis o o nisei e nlo wioieo o almio Lot eeeeenen sieeeiiiieia e e
. Are his habits sober and correct, and is his conduct such as to entitle
him to our confidence?....... ] creasenn
7. Have you ever heard of his having been irregular or unsteady in his
habits, or addicted to any bad habits?....covveveveviennnn.
8. Is he quick tempered?.........
9. Is he talkative or quiet?
10. Is he polite?.ouseecesonanas
12. Do you believe him thoroughly bonest?.., . Conoo o
13. Has he ever been dismissed from_any situation to your knowledge?
If so, under what circumstances?...ceouuureverensans
14. Has he ever, to your knowledge, been employed on any steam or

street railroad in any position? If so, where?................. e
15. Have you any reason to consider him incompetent to fill the positio
he seeks?........ 013 I B BLUTHS, S ety s1'e s rexvret 5 o 'oLeky

16. Has he any distinct traits of character not set out above?........

PLEASE NOTE ANY REMARKS ON THE BACK OF TH1S BLANK.
Signature: s i s s . s ShEE Qe
Address..... sLepeterone o oloinivini o ol eexe

cese s nen

Fig. 6—Form Letter Sent to References

enced man who applied for a position in Louisville, Ky.,
under an assumed name and in the guise of a green hand.

UNITED RAILROADS OF SAN FRANCISCO.
' San Francisco,

DeArR Sir: : ¢
...... Weeessseesesecesencessese..u.. has applied to this Company for
employment as ......ceeciiieiiannn ol g 5 R AR ., and I have been in-

formed that he has been in your employ. Would you kindly give me
what information may be in your possession, concerning his record witb
you, and his character and "habits? Your answer will be considered
strictly confidential. . X ] B
Below follows such information as may enable you to identify tbe
applicant.
Very truly yours,

Vice-President and General Manager.

Fall Namems s s 5 <o s o s osere ol iorons o v o S €3 s 6 hisiEnera ALe: vumvososiess
Last Address. s wwas s s e smesesoe G0U00aIn0 Street,

Previous Address........ & ¥ ¥ (880 66 8 NeSe o el o ol Street; oo e sl 5

Weighbt......
Married..........
Remarks:

Fig. 7—Form Letter Sent to Former Employers

He gave as references one man in Tampa, Fla., and another
in Springfield, IlIl, and satisfactory replies were received from



OcToBER 10, 1908.]

both. It was later discovered that the man was a fraud and
both letters of recommendation had been written by accom-
plices who had been advised beforehand of the plan. The
ideal method is practiced in Nashville, Tenn., where no ap-
plicant is accepted unless he brings in person to the office of
the superintendent of transportation some citizen who is known
to the superintendent and who will vouch for the honesty and
good character of the applicant.

The employment bureau of the United Railroads of San
Francisco has a complete follow-up system for investigating
and recording references. When an applicant’s references
or former employers are located in San Francisco, they are
called on in person by a special investigator. It has been
found that a verbal inquiry of this kind often elicits facts
which a person would hesitate to put in a letter. If the per-
son from whom the inquiry is to be made lives out of town
form letters are used, the text of which is reproduced in
Fig. 6. The letter to former employers contains a complete
physical description of the applicant which protects against
fraud. The advices received from these inquiries are all en-
tered on a single sheet, Fig. 8, which is filed with the appli-
cation blank.

The Topeka Railway Company also uses form letters to
both references and former employers. The latter letter is
sent out with a request and release from liability signed by the
applicant. The text of this document is also reproduced.

New Jersey & Hudson River Ry. & Fy. Go.

]‘f(lg‘ ewater, 190 .

MEDICAL EXAMINATION.
Nante "~ - e o T
Address
Height......

Weight

COLOR.
mDistanee...... Near....... .-

e Distance
Right Eye
Left Eye
Right Ear
Left Eanr
Forced Inspiration. ...—in.
“  Expiration
General Strength o=
Does applicaitappear older than age given
Rate of pulse SUtting .......... . Standing ...
IrregulaV e Infe;-,uz'ttenf.. sizensin SO
Islieart action uniform, free and steady ...
re calvalar sounds of eart ROy Al ...
Harve you any physical defects ...
Physieal Condition in general.....

. L ] 7R 20— —7 %
i jErpu ston i

1, the undersigned, do hereby certify that the ap-
plicant lievein nientioned i's
physieally qualified for active dity @ s ...

Fig. g—Surgeon’s Report of Examination—New Jersey
Hudson River

The Boston & Worcester Street Railway Company uses a
signed request for information and release of this kind, only
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when the previous employer was another railway company.
PHYSICAL EXAMINATIONS

Physical examinations by competent physicians are re-
quired by nearly every street and interurban raillway com-

N e~

| JAppticant.

Last Employer. = T s it vy R —
Addresa:
Employed from 190 to 90
Advises:—

i

I'reviovws Employer - N e
Address: .. 5 , St =
190

Emnployed from 190 to

Adeises:—

Reforeetesimmn - L : e
HAAFEIE s o s,

Adriges:

Reference.. -~ - - s T _—
Address e e e —

wddirses:

Remarks:

Tiaveetiaaten

Fig. 8—Summary of Investigation of References

pany, but some companies are more exacting than others in
this respect. The interurban roads generally require a careful

SURGEON’S CERTIFICATE OF EXAMINATION.

Of .

...... tanm
Occopation . ..
Viston CoLor SensE Hearne
Righteye ... ..... ... ... **|Green Rigbtear ... .o covs wusi gp
Left eye... . . 10|Red .. Left af.c..vonerercnieces gy
Combined........ veee . ¥ Purple. i s
Letters recorded when rejected. |  Numbers recorded when rejected. |  Wbisper or acoumeter.

What is rate of Pulse .. ....... wroce O RESPICALION coivais sioe sere ias o win sio/ s stovus

Nawe Dars

What diseases bas be suffered
from?

Has be ever suflered from bernia?.. ........ What form/...,.. ... I present condition

. Has he ever suffered from injury ? . 1f so what and when.........

. ....Ishethe subject of any deformity, from injury or otherwise 7

note bere and locate on skeleton blank berewith .. .

Heart
Lungs
Kidneys . .
Joints
Has he any present source of disability in. ..... Vemns {........
(Applicants should be stripped for this exam- | Feet and Legs B R
ination  Note with care varicose veins, enlarged {Hmds andRems o e

{joints and anything tending to produce or pro- Son
long disability ) pIneE e
! Urinary Organs....

Does he use intoxicating liquors ?

. Is his appearance that of a temperate man? Does
he smoke cigarettes ?.. Has he had small pox or been receotly vaccinated ? .
His heightis.... .. feet . incbes; weight.. ... .lbs ; color of eyes. .... ...... of hair.. ...
First-class
He is physically a { Average subject for positonas ... ... ... .......
Defective
(Signature). . a
Surgeon
Exacfloed . ..
Date...... oot e (9D
Signature of applicant to be taken at Surgcon's office.
(Sign here) e
Applicant.
REMARKS ;

(Anything lacking 1n spaces above should be added here.)

& Fig. 10—Surgeon’s Report of Examination—Utica & Mo-

hawk Valley

examination of vision, color sense and hearing, conducted
along the lines now standard on steam roads, and in addi-
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tion a thorough physical examination of all organs. Only
men who are free from disease’ and in sound health are ac-
cepted. Particular attention is paid to heart action, respira-
tion and condition of the kidneys and nervous system. Typi-
cal forms of surgeon’s reports are reproduced in Figs. 9
and 10. It will be noted that the examination of the New

Jersey & Hudson River emphasizes the condition of the ap-
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possible in the test room, the conditions under which trainmen
are required to distinguish signal lamp colors at night. The
room is darkened and the applicant is required to call off the
colors displayed by the examiner, who moves a disk contain-
ing from 10 to 15 various colored spectacles in front of the
opening. The Aurora, Elgin & Chicago uses an ingenious
lamp test for color sense devised by Dr. J. W. McDonald,
chief surgeon of the company. A case
containing 64 small lenses of various col-
ors 1s used and behind each lense is
mounted a small incandescent electric
lamp. These lamps are connected to a
keyboard worked by the examiner, who
can turn on any light in the case for the
applicant to name the color.

TESTS FOR HEARING

Hearing tests are conducted either by
testing with a stop watch, a ratchet acou-
meter or simply by the examiner whisper-
ing. The usual method is to place the
applicant at a distance of 20 ft. from the
examiner, who then speaks in a low
whisper, requiring the applicant to re-
peat the words spoken. If the applicant

Fig. 11—Examining for Vision—Boston Elevated

plicant’s heart action. This is considered most important
because of the danger of collapse while a car 1s descending
any of the steep hills on this road.

TESTS FOR VISION

The method of testing vision most commonly used 1s Snel-
len’s system of lettered cards. The acuteness of vision is ex-
pressed as a fraction of which the numerator is 20, or stand-
ard distance, and the denominator the arbitrary number of the
smallest line of type which can be read at 20 ft. Each eye
is tested separately and both eyes to-

Railway

cannot hear at 20 ft. the examiner slowly
moves closer until the whisper can be
heard. The distance away is then used
as the denominator of a fraction, of which the numerator is
20, or standard. Thus, 20/15 would indicate defective
hearing, while, on the other hand, 20/30 would indicate ab-
normally acute hearing. The same test is often conducted
with a standard ratchet acoumeter, which is clicked a num-
ber of times, the applicant counting each sound which can
be heard. A simpler test is to hold a stop-watch at arm’s
length and alternately stop and start it. The Ft. Wayne &
Wabash Valley tests an applicant’s hearing by watch ticks,

gether without glasses, and sometimes
with a pair of special test glasses which
accentuate any tendency toward near-
sightedness. Normal vision is 20/20
and a vision of worse than 20/30 in
both eyes is usually sufficient to dis-
qualify an applicant.

TESTS FOR COLOR SENSE

Color perception is tested either with
skeins of various colored yarns or
with colored lamps. Professor Holm-
gren’s system of yarn tests requires
three large skeins, one light green, one
rose color and one red, and about
100 small skeins of variegated colors.
These small skeins are all tagged with
numbers and are spread out upon a
table with the three large skeins. The

applicant is required to select from the
100 small skeins all colors which in
his eyes match the three large skeins
regardless of light or dark shades. A person who is color
blind can distinguish between light and dark shades, but can-
not distinguish colors. Any serious mistakes in matching red
with green or vice versa indicate lack of color sense and are
cause for rejection.

The lamp test is sometimes used in place of the yarn

test or in conjunction with it. It reproduces, as nearly as

Fig. 12—Examining for Hearing—Boston Elevated Railway

whispering and by repeating over a telephone in a low tone
letters and numbers. This test is made especially rigid, as
all dispatching is done by telephone, and it is essential that an
employee should be able to hear distinctly with the instrument.

The accompanying illustrations show the methods and ap-
paratus used by the Boston Elevated in conducting color,
vision and hearing tests. The results of these tests are re-
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corded on a small index card, shown in Fig. 13, which is
filed permanently in the office of the employment bureau.

REJECTIONS FOR PHYSICAL DEFECTS

The percentage of applicants rejected for physical defects
by the medical examiner depends largely on the care with
which the preliminary examination is conducted at the em-
ployment office and on the rigidity of the physical require-
ments prescribed. On the Springfield (Mass.) Street Rail-

RIGP(T!LEVY"BOYM READING TEST BOTH EYES
_ | EYE | EYE |EYES | OPEN WITHOUT GLASSES

’7 ACUTENESS
GLASSES A

SMALLE VISION WiTH TEST c.usszs[
| R & _ | I SATISFACTORY |
| cOLOR SENSE INS IN STAND  MOUMGREN CILOA SET SFLECTED AS SHILAR Ty TESE SKONS ~
1 Ta]s][s 785+ 3 T [ 7
A oeen | A A O K
8 RmOSE_ | | | ] | | |
TR(3R|2GJaGriR[1aw[12G6aR][an|[sR][[4a svfvwisoliartenfsnre
1 B (i 1 | { | 1l B B
1| ]| Il i | ‘ ; [ ‘,! - | I B [ ‘ I | J
6v|anfiscjirrfisrjispf7e q(,}a«"lgw‘FV_R|g ws.’zo‘[sc‘-tahwwmo
l | i
NN 1]
1R 26| 1ae 26 aR_| ‘¢ W 19 R R
LR 15 G W‘»:ﬁ ﬂ_ 7P ] 8 R 17 R 18 8 1 -96 10 W
|
WORDS REPEATED CORRECTLY - TR
HERRING IN CANVERSATIONAL TONE NO. OF FEET E———
RATCHET ACOUMETER NO. OF HEET
CORRECTLY COUNTED

EXAMINER

Fig. 13—Record Card of Physical Examination—Boston
Elevated Railway

way less than 1 per cent of the applicants sent to the ex-
amining surgeon are rejected, while on the Ft. Wayne &
Wabash Valley, which requires a thorough examination and
accepts only men who are in perfect physical condition, the
percentage is as high at 33 1/3 per cent. From 5 to 15
per cent is the average on about 20 roads from which data
were secured.

Fig. 14—Examining for Color Blindness—Boston Elevated
Railway

The Boston Elevated employment bureau keeps accurate
statistics of the number of applicants and the number of re-
jections for various causes. In the year ending Sept. 30,
1907, 8285 men filled out application cards. Of these,
5418, or 65 per cent, passed the preliminary examination on
general fitness and made formal application for employment.
Only 2267 finally reached the examining physician, who
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passed 2009 on first examination and 68 others on second
examination after six months’ trial. At the end of the in-
struction period 1212 conductors and 748 motormen sur-
vived the weeding-out process, a total of 1960 appointees
out of 8285 applications, or 23.6 per cent.

The records of the Twin City Rapid Transit Company,
of Minneapolis, are not comparable with those of the Boston
Elevated because they are calculated on a different basis,
but they are none the less interesting. About 73 per cent
of those who are tentatively accepted as students pending
physical examination and verification of references are finally
appointed to the service. Five per cent are rejected for
physical defects, 2 per cent for unsatisfactory references, 10
per cent for self-evident incompetency and 10 per cent leave
of their own accord because they do not like the work.

The proportion of accepted students whose physical con-

Student Ba%fa HNoiv. e Regular Badge No. . 14
Number Salt Lake City, . - o .. 190 |
CONDUCTOR MOTORMAN
Name.. .. . =

dddress....

Student Badga No. ... . ... Regular Badge No. . ... ..
Number Salt Lake City, . 190
CONDUCTOR MOTORMAN

P 410 08300
ASSIGNMENT ROUTES SIGNATURE
6th Ave.
3rd Ave.
S. Temple
1st South
2nd South
Wandamere |
Sugar House.
Waterloo
Ashton Ave.
Murray
Poplar Gr.
Jordan Br.
Depot
Salt Palace
| W. Temple
| N.Salt Lake
Oakley
1
Teach bearer. Mr. ... ... -
. Conductor
Datiesof: Motorman ... — . vt e SUPES
1 hereby certify that I have examined bearer and approve:
Inspector-Instructor
Master Mechanic
Claim JAgent
Superintendent
Motorman or Conductor will sign under “’Signature” when Student
i3 competent on Line instructed.
This slip to be returned to office of Superintendent for Badge.
Assignment on Road and Notification of acceptance to Dispatcher

Fig. 15—Students’ Record Card—Utah Light & Railway
Company

dition, references and general intelligence are satisfactory
which is finally appointed to the service is generally higher on
interurban roads than on city roads. The Syracuse Rapid
Transit Railway Company reports only 50 per cent finally
qualifying as conductors and motormen. The Detroit United
Railway, which operates both city and interurban lines, re-
ports 90 per cent for interurban students and 80 per cent
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for city line students. The Indiana Union Traction Com-
pany, which operates the city lines in a number of the
smaller cities which it reaches, makes a practice of promoting
the best men from the city service to the interurban service,
and less than 2 per cent fail to qualify. The Indianapolis
Traction & Terminal Company reports the highest proportion
of any of the city lines, 99 per cent for conductors and 97
per cent for motormen. A fair average for the city lines re-
porting is 85 per cent and for the interurban roads 90 per
cent.

PHYSICAL EXAMINATIONS FOR OLD EMPLOYEES

Steam road train service employees almost without excep-
tion are required to pass periodical physical examinations,
especially for defective eyesight, hearing and color sense.
This practice is by no means general on electric roads, al-
though many interurban lines, realizing the importance of
keeping old employees up to the standard set for new men in
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new men in all of the essential features of their work. The
length of the instruction period on 20 roads reporting is given
in the table on page 795. .

The system of the Memphis Street Railway for breaking
in new employees presents some features of interest. The
company employs a chief of conductors and a chief of motor-
men, who are practically foremen of the two classes of train
service employees and who are held responsible for the proper
performance of all the trainmen while on duty. Applicants
are given a student’s badge and turned over to one or the
other of these chiefs who give them preliminary instructions
and then send them out in care of an experienced trainman
who acts as instructor. Each day the chief makes out an as-
signment slip, Fig. 17, which is signed and returned by the"
instructor at the end of the day with a statement of any de-
ficiency on the part of the student. These daily assignments
are entered on a summary sheet, Fig. 16, which is signed
by the chief after he has given the student a thorough oral

this particular, have put such a rule into effect. The Spo- examination and has determined the student’s fitness and pro-
THE MEMPHIS STREET RAILWAY GO0,
THE MEMPHIS STREET RAILWAY COMPANY
—— STUDENT
INSTRUCTION ORDER STUDENT BADGE N
NO— e MemPHIS, TENN. .. 190 “Badge wvr v er Dt o .
Assigned to
IsSUED TO____ mororuan.  BADGE No.. e
Acsigned t0 . . Badge No,. ... Assigned to Badge No........
Line | AP Line . Date Sedibto
Houron ... Hour off Date. 190 Houron............ Hour off Date 150
0. Ko v L0 ) T
Sl i — —— ON DUTY OPF DUTY CAR DATE
Aesigned to . Badge No... Assigned to Badge No. ...
Line I e B e, Line . Date =4
Hour on Hour off Date 180.... | Houron Hour off Date 190 o
0K s o) W NN o o :
T —— s [ |} M.l.... J:
Ansigned to..... o -—.  Badge No. Assigned to ~-Badge No...... Neods further instructions on 1
| RSP PR ;| (" Line Date T — o =
Hour on .. Hour off .. - Date... 190FE Bouron ... . Hour off ... Date 190
ROMAPKS . iaiiiasssisiarisp ednnrors o aisssiaasss dvraiesssssansdnssbasiimmnsans
OB ssimicssiasiisisssam issivvos - st s 0. K. .. o
Examined and found 0. K. . o 190 Approved for Regulation Badge - 190
Signed ........ sessmarmns
" -, S L — — - e Badge NO, ..ccocvvevvneimien

Fig. 16—Summary of

kane & Inland Empire requires all trainmen to pass a rgid
physical examination once each year. The Fort Wayne &
Wabash Valley requires an examination every two years, the
Lackawanna & Wyoming Valley every three years, and the
Utica & Mohawk Valley every five years. The Little Rock
Railway & Electric Company is one of the two city com-
panies reporting which require regular periodical examina-
tions for old employees, its period being every three years.
The Syracuse Rapid Transit Railway examines its old
men every five years. The Milwaukee Electric Railway
& Light Company does not subject its old men in either city
or interurban service to these periodic examinations, but in
_promoting a man from city to interurban cars he is required
to pass the same physical and mental examinations as a new
man just entering the service.

BREAKING IN

The instruction period for trainmen is usually two weeks
and 'rarely longer than three weeks. Many city lines find
that a week or 10 days is sufficient time in which to train

Student’s Practice

Fig. 17—Student’s Assignment Card

ficiency. The superintendent also signs this sheet on issuing
a regular badge to the student. The summary sheet and the
daily assignment slips are filed permanently with the appli-
cation blank, references and other papers relating to the
student’s record. A service record card, Fig. 19, is then
made out, on which is kept a brief summary of the em-
ployee’s conduct and efficiency from that time forth. All
papers relating to employees’ records are of such size as to
be folded into a filing envelope 3 1/2 in. x 8 1/2 in. These
envelopes are filed by badge numbers and contain, in addition
to the application blank, references, assignment slips, sum-
mary and service record card, a card on which is entered a
record of every accident in which the employee was in any
way concerned, giving the date, class and cost to the com-
pany of each; an “off-duty”” card, showing the reason for
an employee being off duty for any cause; and the check re-
ports of secret service inspectors both when the count is
correct and when there are any discrepancies.

The Twin City Rapid Transit Company maintains its em-
ployment bureau at the Snelling Avenue shops and car house.
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Students are required to spend not less than 14 days of 10
hours each breaking in. The first 70 hours are spent on
one line with an instructing trainman learning the general
rudiments of the work. This is followed by 10 to 15 hours
on each of the other lines of the division to which the student
is expected to be assigned. One day each week all students
are required to report to the employment bureau for class
instruction. An instructor takes the class over all the com-
pany's lines and lectures while the car is being operated. The
students are required to practice punching sample transfers
and they discuss with the

instructor various phases of
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The Aurora, Elgin & Chicago uses a similar examination
book containing 193 questions. A mark of 95 per cent is
required to pass. New men are allowed 60 days for study
before taking the examination, but are not given a regular
assignment with full responsibility until they have success-
fully passed. Motormen, in addition to answering the 193
general questions, must answer 41 questions on the construc-
tion and handling of air-brake apparatus. There are no
special questions for conductors. All examination papers,
whether of passing grade or not, are filed with the employee’s

the operation of cars. On
completing the course, stu-

; Badge
dents are given an oral and

Record

Badge Record

a written examination on
the rule book, with especial

Age Employed

stress laid on handling ac-
ACCIDENT RECORD

INVESTIGATION

cidents and knowledge of

AMOUNT

oate fInumaea cCLASS

car equipment. Part of

PAID sulr

this examination consists in
requiring the student to

SCAvVICE RECOAD

properly punch transfers

for any line intersecting

with any other line running
out of the division head-

. -—"v"‘
quarters to which the stu-

dent will be assigned.
WRITTEN EXAMINATION BOOKS

The Utica & Mohawk Valley requires all student train-
men to practice under the direction of an experienced man
for from 15 to 18 days. Student motormen are then re-
quired to spend a day in the shop learning the details of the
electrical equipment of the cars under the direction of the
electrical engineer. Both conductors and motormen are then
given an oral examination on the rules and 30 days later a
written examination. This consists of answering 72 general
questions, and 30 questions exclusively for motormen or 41
questions exclusively for conductors. These questions are

Fig. 18—Accident Record Card

Fig. 1g—Service Record Card
other records. This system was tried last winter for the first
time and will be continued each year for old employees as
well as students.

The Lackawanna & Wyoming Valley is enabled to put
all candidates for the train service through a thorough ap-
prenticeship course. Student motormen, after spending four
days in the shop and 10 days on the road, are assigned to
one of the two switching crews employed. Road motormen
are drawn from these crews, and at the present rate of vacan-
cies new men have ample time to learn all the rules and be-
come proficient in handling electrical equipment and brakes
before being promoted to regular runs.

OFF DUTY RECORD Cond‘uctors are started as operators at dis-
Badge No. Day. Date 1908 patching booths, then promoted to brake-
L s :fc ,:: _ fine. men arlljdfﬁnalljl; to concluctor;J All nev(;
. . men efore being promote to roa
Q HEMARKS, 190§ Direct Ti M. o .
1{ @v\#f xf § Ol " o meen service in charge of a car, are required to
2 " pass a rigid examination on the rules con-
3 Car Cond ducted by the chief train dispatcher.
=4 e 1 | _ Register Read---In---Out School is held for old employees at irregu-
= - Tickets ol | lar intervals and all those who attend are
Cash Froe Paylog tered | Short | Missed . $ £
31 == required to pass an examination on the
Towl f rules discussed. After each case of dis-
S-Sick... . .. P-Family Stek ... HHeld Off . o EXPLANATION cipline inflicted for non-observance of rules
N e the employee is also examined by the su-

Fig. 20—Off-Duty Record Card

printed in book form on pages 8 1/2 in. x 11 in., not more
than 11 questions being printed on each page with liberal
spaces between for writing out the answers. The accom-
panying illustrations, Figs. 22 and 23, are reproductions
of sample pages from this examination book, reduced about
one half. If the student fails to pass a satisfactory examina-
tion on these questions, which is taken at 95 per cent, he is
given time for further study and one more opportunity to
pass. If he fails a second time he is discharged. Old em-
ployees are also required to take this written examination once
each year with the same penalty for failure on second trial.

Fig. 21—Incorrect Register Report

perintendent or dispatcher to make sure
that he is thoroughly familiar with the
rules and that another infraction will not occur through
ignorance.

The Denver City Tramway Company puts a student con-
ductor or motorman out for instruction in charge of an old
employee, who teaches him continuously for seven days, or
longer if necessary. When he is qualified, in the opinion of
his instructor, he is given a trial trip under the surveillance of
one of the division superintendents, and if he performs his
duties satisfactorily is sent up for a written examination on
the rules and methods of car operation before being ap-
pointed. The company pays its instructors $5 for break-
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ing in an inexperienced man and $2.50 for breaking in an ex-
perienced man. It is estimated that the annual amount of
these fees, which represents the major part of the cost of
hiring and training new employees, is less than one-tenth of
| per cent of the gross earnings. All applicants are required
to deposit $5 when beginning their instruction and they for-
feit this amount if they fail to qualify. On being appointed
to the service they are required to deposit $5 additional, mak-
ing a total of $10, which is held as a bond to cover the
value of the company’s property entrusted to them. This
preliminary deposit of $5 indemnifies the company for the
instructor’s fee in case the student leaves before actually en-
tering the service of the company.

SCHOOL ROOMS

The Chicago City Railway Company has recently fitted
up a school room for instructing trainmen at the headquarters

31. At jnaction pointe and crosaings, in Which direction are cars supericr by direction ?

35. What ie the maximuem rate of spced at which edrs should bo operated over speciul work, railroad eross-
inge snd switches ?

36, After s blockade from any cause, how ulunld ears be stasted with respect to cach otber ?

37, To whom ehall defecty in cor, t1a~k, wire or Llock siguuls, which ueed immedimtv uttention, be reported 7

48. When upy ire departmeut vebicle, putrol or smbulance s obsersed appioaching, what must be doue ?

36, Should Couductors and Motormen endeavor to keep prople fiom jumping on and off from moving cura

40. I they attempt Lo get on of off ear wlile 1t is in motion, what ehould be done ?

41, When pussengeis are alighting from car, and o car is npproaching ia on opposite direction, what should
ue ?

42, Should pusecugers be allowed to ride on eteps or buffere 7

43. Whale u car is in commission, should both Matorman und Couductor Jeavo it st one time ¥

44. When it is neceennry lor the Cunductor to Jeave the car, what shonld he do 7

45. Shontd passengers bosrd the car during the absence of the Conductor, what will the Motorman do ?
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bulletins which relate to the conduct or duties of trainmen.

The class room work is informal, the object of the instruc-
tor being to supply information on any subject when ques-
tioned by the students. New men report to the school for
preliminary instruction and explanation of their duties before
being sent out on the road in care of an instructing trainman.
This preliminary work requires about two hours. When not
out on the road practising students are frequent visitors to the
school room. The instructor is on duty from 8 a. m. to 6
p. m. and is always ready to answer any question or explain .
any points about the operation of any part of the car equip-
ment which is not clear. The wheels of the skeleton cars are
mounted free of the rails and the brakes are arranged to give
a constant drag so that the exact performance of the motors
of a car accelerating can be observed and the effect of brake
applications studied. . .

When a student has finished with the road instructor he

210. Should passengers be allowed to briug on the car sny article which is liable to damage the car, or
property or clothes of pusseogers or injure their person

211. Should the Conduetor m suy way assume respousibility for any package which s passcoger moy bring
on the car ?

212, Should trolley be yemoved from the wire at night at end of run or clscwlicre before all pussengers have
t car”

213. When niuet the Conductor watch the trolley

214, If the trolley should leave tbe wire, what should be done ?

215, After trolley lias been replaced upon the wire, what should be doue boforo giving the Motormsn the
signal to go uhead ?

215, Should Couductor requeat passengers to keep their hauds off trolley-cord aud bell-rope ?

217, What gate or door on rear platform on closed curs should be kept closed at all times ?

218.  Ou opeu care, on which side should guard rod be kept down nnd chuing hooked ?

219, On closed cars, should the rear eud doors bo kept cloved as wuch as possible in eold or stormy weather?

220. Sbonld car alwaya be kept well ventilated ?

12

Fig. 22—Sample Page of General Questions—Utica &

Mohawk Valley Examination Book

of its Second Division, Thirty-ninth Street and Wabash Ave-
nue. It occupies a floor space 60 ft. x 65 ft. and contains
an unusually complete equipment. At one end is a rostrum
and desk for the instructor facing two rows of seats for stu-
dents, and at the other end are two complete skeleton cars,
consisting of the framework and running gear, with motors,
electrical, hand and air-brake equipment, fare registers, trolley
retrievers, etc. One of these 1s a skeleton of the older type
of single-truck, two-motor car and the other is a double-
truck, 1907 type motor car. On the walls are city maps
showing all surface car and elevated lines, complete wiring
diagrams of cars, sample car house “‘directory of runs,”’ sam-
ple time tables, full set of accident report forms properly filled
out as an object lesson of how to do it, full set of signing-in
sheets, time cards, trip sheets and other forms used by the
auditing department, also properly filled out, samples of
properly punched transfers, and copies of all recent orders or

Fig. 23—Sample Page of Conductor’s Questions—Utica &
Mohawk Valley Examination Book

returns to the school room for a thorough examination by the
school instructor. The motorman’s examination requires about
five hours, and includes among other points a test on the skele-
ton cars, on finding out why the motors will not start if the
various fuses, switches, circuit-breakers, etc., are not properly
regulated. He is required to cut out motors, make emergency
stops and demonstrate how to feed the controller in ordinary
service. The conductor’s examination requires only about
2 1/2 hours and is principally confined to matters relating to
collection of fares, issuing of transfers, care of passengers,
emergency procedure and the like, but it also includes some
questions on the care and manipulation of heating and light-
ing circuits, fare registers and trolley retrievers. As a pre-
liminary to these examinations the student is given a book of
16 pages of closely printed questions without answers, which
he is expected to study and be prepared to answer any of the
questions contained therein. These questions have been se-
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lected to cover the rule book and the operation of cars, and
a student who can answer them all is well versed in his work.

The school room is used by old men, and these visits are
encouraged. The instructor keeps a record of attendance of
old employees in an alphabetical register book.

School rooms are used by most large street railway sys-
tems, and while they vary in equipment and methods, the
school in Chicago described above is in a general way typical
of them all.

TRAINMEN'’S FIDELITY BONDS

The amount of deposit or fidelity bond required of con-
ductors and motormen ranges from nothing to $500, indi-
cating a wide difference of opinion as to the necessity or value
of such a guarantee of honest and faithful performance. Out
of 80 replies received, 27 companies report no bond or de-
posit required for either conductor or motorman. Nineteen
companies require only a nominal deposit from both classes of
employees ranging from $1 to $5 to cover the value of
badges, punches, rule books and other company property
loaned to them. A substantial bond or deposit of from $15
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it. At the end of the year the balance remaining, after de-
ducting any accrued indemnities, is turned over to the Em-
ployees’ Mutual Benefit Association general fund. The
Rhode Island Company, of Providence, requires conductors
to furnish a surety bond of $500 which must be signed by
two real estate holders in the State of Rhode Island. A
similar bond is required by the Omaha & Council Bluffs
Street Railway Company. The Washington (D. C.) Rail-
way & Electric Company bonds its conductors and motor-
men’ for $500 through its Railway Employees’ Relief Asso-
ciation. A premium of $1.50 a year is charged and the
profits accruing are turned into the general fund. This, in
effect, 1s the same method as that employed by the Brooklyn
Rapid Transit Company.

Several roads which require fidelity bonds carry the pre-
miums on them free of cost to the employees. The Berk-
shire Street Railway and the Springfield (Mass.) Street Rail-
way Companies do this. The East St. Louis & Suburban
Railway Company requires conductors to pay the premium
on a $500 bond for the first year of their service, but after

| Numb. l;er Cenci. BREAKING IN
umber ejecte — S =
NAME OF ROAD References How Verified on | Shop or ,
Required Physical | School Road Days Total Days
Exam’'n ’ Days ‘

Birmingham Railway, Light & Power Co........... ... .. ... ... ... .. .. 3 Mail......... .. 5 ’ * 14 14
Boston Elevated Railway Co............... ..o ool e PP | 41010 Mail..... .. .. 9 .. 10 10
Boston & Worcester Street Railway ..... ........ ... .. .. .. ... ... | 1ormore Mail....... | 5 3f 9 12
Denver City Tramway Co....... S ¥ o £ 8 4 £ S e A a5 E LS 4108 'Mail......... . 15 2 hours 7 7
Detroit United Railway Coucv . onssmossusscsnssesos:sioessmmscsnssss 3 Mail or personally 5 5 11 113
Fort Wayne & Wabash Valley Traction Co............................ .. 3 Mail or personally 33 | 2t 10 12
Indianapolis Traction & Terminal Co................. ... ... ... .. ..... 4 Mail....... ... 10 3 14 17
Indiana Union Traction Co...ovvvin vvviniiie e 3 Mail..... ..... 4 5t 10 10 to 15
Lackawanna & Wyoming Valley Railroad Co...... .. T T S 3 ‘Mail ........... 8 4t 10 14
Littde Rock Railway & Electric Co....oovvvviniiiin coiiiiiii i 4 {Mail or personally 3 6 12 18
Memphis:Street! Rallwa e o s wver deie fos somesoumss o5 mete s uis o g s st + 4106 Mail... ... ... | e 3 10 13
Metropolitan Street Railway Co. (Kansas City, Mo.). ................... 3 IMail S .. 7 7 7
Milwaukee Electric Railway & Light Co................................ 5 Mail....... ... 20 10 10
Nashville Railway & Light Co...... ................oo oo 1 Personally.. .. 1 2 8 10
Northern Electric Co. (Chico, Cal.). ..o i lto5 Mail..... ... .. 15 7 7
Pacific Electric Railway (Los Angeles). ..............oooo oo, 3 IMails.: wooesmas ‘ 10 1 15 16
Springfield (Mass.) Street Railway Co..........................o... ... 5 111 V1 S — | 1 s 14 14
Syracuse Rapid Transit Railway..................oo.o . 2 Mail. .. ........ ‘ 3 3t 18 [ 20*

win City Rapid Transit Co. (Minneapolis). ........................... 3 Mail....... ... 2 12 14
United Railwaysof Albany ..............ooo i 2 Mail....... ... ‘ 18 7t 14 21

*]4 days on road for conductors.
tMotormen only, in shops.
130 days for interurban service.

Summary of Methods Used in Employment of Trainmen

to $500 for conductors, but only a nominal deposit or none
at all for motormen is required by 17 companies. Surety
bonds or a deposit of $15 or more for both motormen and
conductors are required by 17 companies. The companies
of each class reporting are about evenly divided between city
and interurban lines.

The Milwaukee Electric Railway & Light Company re-
quires of both motormen and conductors either a cash deposit
of $25 or a cash deposit of $5 and a surety bond for $100,
for which the employee is required to pay the annual pre-
mium of $1. The Metropolitan Street Railway Company,
of Kansas City, requires a fidelity and liability bond of $500
for both motormen and conductors, which covers property
damage caused by the employee’s negligence. In Brooklyn,
the Brooklyn Rapid Transit Company bonds its conductors
to the amount of $100 through a fidelity fund which is ap-
propriated annually from the earnings of the company. This
fund represents the annual cost of premiums on fidelity bonds
if taken out in a regular insurance company, and any breaches
of trust which cause loss to the company are recouped from

that the company assumes the cost of carrying the bonds.

The Ottawa Electric Railway Company requires the ap-
plicant to furnish as references the names of two responsible
citizens who will certify as to the applicant’s character and
agree to become security for him to the amount of $50 each.

DISCIPLINING EMPLOYEES—BROWN SYSTEM

The old method of disciplining employees by summary
dismissal, suspension without pay, or reprimand, is still prac-
tised on many roads, but it is giving way gradually to
the fairer method of cumulative efficiency and deficiency
records. Discipline by deficiency records is often referred
to as the Brown system of discipline, because it was first
used by George R. Brown while he was general superinten-
dent of the Fall Brook Railroad. Mr. Brown’s original sys-
tem of records and penalties has been changed and modified
in many of its details, but its essential principle is retained in
all of the so-called merit and demerit systems which are in
use at the present time on both steam and electric railways
and in many industrial corporations. Mr. Brown’s id=a was
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that the primary reason for discipline should be the improve-
ment of the service and not the punishment and reprimand of
the men or the giving of an object lesson to other men. He
contended that suspension without investigation and without
any fair measure of the degree of culpability is almost always
unjust and is frequently administered in the spirit of anger.
The basic idea of the Brown system is a record book in
which a page is devoted to the personal record of every em-
ployee. The book itself is never shown, but any employee
can get a copy of his own personal record at any time. In
the book is written down on the proper page a brief state-
ment of every irregularity for which a man is responsible.
These records take the place of suspension, and are dreaded
fully as much. The man is not laid off from his work, no
one but himself suffers and he only in reputation at head-
quarters. When a man begins to accumulate a number of
entries on his record he is called in and not reprimanded, but
simply reminded that if his record continues to grow he will
be considered a failure in the service and can expect noth-
ing but discharge. His weaknesses are shown to him and he
is given another chance. Another important feature of the
Brown system as originally worked out is a bulletin which is
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faithful service will be recognized and rewarded by uninter-
rupted 'emplgymcnt and, on the other hand, that reward and
promotion will not follow indifferent service.

MERIT AND DEMERIT SYSTEM

The Brown system makes no provision for rewarding spe-
cific meritorious acts nor does it give the employees a chance
to wipe out past records and irregularities by long continued
good behavior. In this one feature lies the principal differ-
ence between the Brown system and the more recently de-
vised merit and demerit system of discipline. With the merit
and demerit system, specific breaches of discipline and in-
fractions of the rules are punished with a certain number of
demerit marks entered against the record of the employee. A
maximum number of demerits is set which when reached
during a given period of time, makes the employee lLable
to discharge, subject, always, of course, to the discretion of
the officers of the company. Similarly, the employee
is entitled to a specific number of merit marks for especially
commendable acts and a clean record for from three months
to a year cancels a certain number of demerit marks which
might have accrued previously. The usual practice where

BOSTON AND WORCESTER ST. RY. CO.
Qeneral Office « South F Mass. 180.

To Cond. M'mefl— No.

To — No.

You are hersby notified of a fallure of conduct as stated on back and are cautioned to avoid its

repetition.  Sign promptly and return to Starter or Foremsn in charge,

Asst. Gen'l Superintendent

1 bave carefully read this report and
Paregraph

It'refers to Rul

or General Order or

— Cond. M'man No.

= — No.

Pull inatructions concermog the above have been given by me to

—_— No.

Foreman - Starter

When complete Foreman or Starter will return to Assistant General Superinten dent.

Memorandum Record Report.
Badge. Date e oo 1907
Namme oo e e e Car.No._____  Time_ M
Place
Inefficient.  Speed, Signals, Switches, Not Reporting.- Efficiency,
Accidents, Responsible, Us idable, Ps ing. Register.
P. Reg d Dif Badges
Actlon taken
Signed.

Fig. 24—Warning Card—Boston & Worcester

publicly posted and gives a record of every irregularity en-
tered in the books. No names are given or other means of
identifying the particular employee at fault. The bulletin
simply describes the accident and irregularity and then com-
ments on it briefly from the company’s point of view and
suggests how it was injurious to the interests of the company.
Mr. Brown summarizes the objects of his method as follows:

First, to secure a higher state of efficiency.

Second, to avoid the loss of time and wages of employees
which result in possible suffering on the part of those de-
pendent upon the employee’s earnings. There is also a grave
chance of demoralization during enforced idleness.

Third, to avoid unnecessary severity in the dismissal of an
employee or in requiring him to serve a suspension for a
single offense that does not reflect upon his reputation, con-
duct or capacity for future usefulness.

Fourth, to remove the false but common impression in the
minds of the employees that the amount lost by them in wages
during their suspension is payment for the loss and trouble
caused the company.

Fifth, to avoid frequent changes in the personnel of the
company’s force.

Sixth, to educate employees through the medium of the
bulletin notes, which enable them to avoid the mistakes made

by others. . )
Seventh, to insure a feeling of security and confidence that

Fig. 25—Inspectors’ Discipline Report—New Jersey &
Hudson River

such a system is used is to begin a new set of records once
a year, starting each man with a clean sheet. In some cases,
however, the record is made continuous and the best em-
ployees have to their credit a large excess of merit marks to
wipe out any possible demerit marks which they might re-
ceive. This method of discipline is eminently fair and just to
the company and to the employees alike, and in most cases
where it has been tried it has proved markedly successful.

The system as worked out in Rochester, N. Y., is typical
and will be described briefly here. A different scale of marks
is provided for the city lines and for the interurban lines. For
the city lines, 60 demerit marks after deducting any credit
marks will result in dismissal. The scale of credit marks has
been worked out in as much detail as the scale of demerit
marks. The employee who has had no demerit marks against
his name for six consecutive months is given 10 credit marks
and for each succeeding six months is given 15 credit marks.
The maximum number of credit marks for a specific meritori-
ous act is five and the minimum is three. Certain infractions
of the rules are not punished on the first offense, but a warn-
ing is given. Demerit marks then accumulate for the second
and subsequent repetitions of this infraction. The demerit
marks imposed vary from one for minor offenses to 40 for
rear-end collisions. A list of 26 offenses has been made up
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which are cause for immediate dismissal regardless of the
working of the merit system. A written notice is sent to an
employee on which the merit and demerit marks affecting him
are recorded. This notice shows the number of credits or
demerits entered for the specific offense and the balance
standing against the employee’s name on the record book.
The receipt of this notice must be acknowledged in writing
by the employee. Employees may appeal from the marking
of the division superintendent, who has charge of the discip-
line records, to the general superintendent, who makes a com-
plete investigation of the circumstances and affirms or modifies
the marking of the division superintendent. Employees may
also make application to the division superintendent for merit
marks, stating the circumstances of the meritorious conduct
which in their opinion entitles them to special commendation.
If approved by the division superintendent, the proper num-
ber of credit marks are allowed. Bulletins are issued each
month and posted at the different car houses showing the num-

EiGHTEEN CREDITS.
Three motormen and two conductors—Clear record past year and
neatness of person and car past six months.
THIRTEEN CREDITS.
Seven motormen and three conductors—Clear record and neatness
of person and car past six months.
Five CrepITs.
Five motormen and four conductors—Tying up trolley wires.
Two motormen and one conductor—Helping tie up trolley wires.
Four conductors—Securing information valuable to claim department.
THREE CREDITS.
Seven motormen and seven conductors—Neatness of person and car
past six months.
Two motormen—Watching broken trolley wires.
Seventeen motormen and two conductors—Finding and turning in
company’s property.
One motorman—Changing route of car and filling in gap.
Two motormen and one conductor—Helping remove horse from track.
One motorman and one conductor—Helping place car on track.
One motorman and two conductors—Lighting switch lamp at Glen
Haven Junction.
One motorman—Couplmg cars togethcr, avoiding blockade.
Two motormen— c{)llcmg ground wire.
One motorman and conductor—Helping remove wagon from track.
One motorman—1J}Ielping crew get car to start when grounded.
One motorman—Pushing crippled car to barn.
One motorman—Repairing motor wire.
One motorman—Connecting feed wire.
One conductor—Removing obstruction from track.
OxEe DEMERIT.
Eleven motormen and 3o conductors—Failing to report for run on
time.
Six conductors—Turning car over to relief with fire out.
Six conductors—Allowmg fire to go out.
Three conductors—Not having car properly ventilated.
Two motormen—Not making junction stop.
One motorman—Not sounding gong when passing streets.
One motorman—Running 1nto open switch.
Two DEMERITS.
One conductor—Not having car properly ventilated.
Five motormen—Not having car properly signed. |
Twelve motormen—Running ahead of schedule time. |
One motorman—Running fast over special work. ‘

Rochester Merit and Demerit System—Sample Page of
Monthly Bulletin

ber of acts and the number of employees participating there-
in on account of which merits or demerits were given. No
names, however, are divulged or other circumstances stated
in such detail as would make it possible to identify any
specific act.

The merit and demerit system in some modified form is
used on 20 of the 80 companies from which replies were re-
ceived. Among these roads may be mentioned:

Fort Wayne & Wabash Valley Traction Company; Seat-
tle Electric Company; Wheeling Traction Company; Capitol
Traction Company; Tri-City Railway Company; Georgia
Railway & Electric Company; Scranton Railway Company;
Brooklyn Rapid Transit Company; Portland (Ore.) Rail-
way, Light & Power Company.

OTHER METHODS

The practice of the New Jersey & Hudson River Railway
& Ferry Company is particularly worthy of mention in this
connection, because this road was one of the first to establish
a merit and demerit system and, as a result of an experience of
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nearly nine years, has introduced important modifications in
the original plan. The system as put into effect in February,
1900, was an elaborate one. Schedules were prepared of 39
degrees of merits for motormen and 41 degrees of merits for
conductors.  On the demerit schedule, there were 62 degrees
for conductors and 57 for motormen, and in the ledger in
which these records were kept two pages were devoted to
each man. On the left-hand page the merits and demerits
were posted, while the right-hand page was devoted to ex-
planatory notes. When a man had a clean record for a
month, he was credited with 10 merit marks. The chief
objection to the system was the time required for keeping it
up. Again, it was found that a purely numerical system of
discipline, with no penalty except final dismissal, was not en-
tirely effective. In consequence, the company on Jan. I,
1907, discontinued the system for one in which there are
but eight entries as follows:
Inefficient performance. ............cooieiiiiiil. | Demerit

Excessive speed or running by signalsor switches. ... | Demerit
No reports on subjects required by the management | Dement

Efficient performance..... .....ooviivuninenn.n.. | Merit
Accidents for which the employee is responsible. ... 2 Merits
Unavoidable accidents in which the employee is in-

e L e | Demerit
Preventing accidents,. oo ..o ool 2 Merits
Errors in registering fares. .. .................... | Dement

The reports on which the marks are awarded are re-
ceived from the outside inspectors and are submitted to the
manager on the blanks, one of which is reproduced in Fig.
25. They are then filed with the other records of the em-
ployee under the man’s name in a manila filing folio, 9 in. x
14 in. Every employee who has a clean record for a month
is given | merit. The front of the filing folio contains blanks
for summarizing the number of merits and demerits received
each month, the cause of each, the action taken by the man-
agement, etc. Punishment is regulated to a considerable
extent by the previous record of the man and usually con-
sists in a reduction in his seniority standing. To avoid any
misunderstanding on the part of the employees as to the in-
tention of the company to rate a man in accordance with his
standing with the company, the following clauses are printed
on the application for employment which each applicant is
obliged to fill out before taking service with the company:

+ Do you know that your employment, retention or promotion will be based
upon your relative standing, according to Competitive Civil Service Methods?

Do you know that you wil. not be promoted according to the position of

your name on the list, but according to the value of your services to the com-
pany, regardless of the time of your employment?

Most of the reports mentioned above are submitted by uni-
formed inspectors, who board the cars at frequent intervals
and otherwise keep in close touch with the performance of the
men. The arrangement of the company’s lines is such as
to permit this kind of inspection, as a large proportion of the
passengers travel either to the ferry to New York, or through
the junction at Hackensack. The daily car-miles run are
3500 to 3600; the car-hours average about 325, and six
inspectors, working 10 hours a day, have no difficulty in in-
specting 60 to 70 per cent of the gross receipts. The man-
agement is very careful about the selection of its men and
most of the motormen employed have been honorably dis-
charged from other lines. Owing to their experience, the
management believes the most likely cause for accident on the
part of the motorman is not ignorance, but neglect on his
part to keep his mind on his work. Every man is told, there-
fore, that if he has business or social troubles when he reports
for work, he is to apply to the dispatcher for relief from duty
that day. This point is emphasized by the general manager
in regular talks which he gives for two hours each month to
the men when he goes over the rules with them. Attendance
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at these meetings is voluntary, but a record is kept of those
present. '

The Duluth Street Railway Company has worked out a
merit and demerit system which has been found to be very
satisfactory. The company has not altogether done away
with suspension, but seldom suspends men for more than one
day pending investigation. For the most part discipline is
confined to giving demerits and rewards for clear records or
meritorious acts are given in the shape of the first choice in
selecting runs. The runs are assigned by choice in the order
of the standing of the trainmen under the merit and demerit
system. Seniority does not govern.

A common method of inflicting discipline for minor in-
fractions of the rules is to assign the disobedient employee
to the less desirable runs and place him on the extra list, some-
times at the top, and for more serious offenses at the foot, for
a period of from | to 10 days. This is in effect partial sus-
pension. In many cases, especially during the busy season,
when every man available is needed, some trainmen would
like suspension from duty. The assignment to undesirable
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runs which require men to report as usual is found in most
cases to be quite as efficient as actual suspension. It has,
however, the element of humiliation to the trainman and pub-
licly records the discipline which is one of the disadvantageous
features overcome by the merit and demerit system.

When it becomes necessary to discharge an employee for
a serious breach of discipline, many companies allow the
offender the right of appeal to some officer higher in the or-
ganization than the one who inflicts the penalty. This policy
is defended on the ground that the subordinate officer is some-
times liable to err on the side of the company and to mete
out unjust punishment in a spirit of anger on slight provoca-
tion. On the other hand, if the superior officer too often
reverses the verdict of his subordinates, the men lose respect
for the entire organization and discipline becomes demoralized.
If the responsibility of employing men is placed on a subordi-
nate officer, it would seem fair to give him also the unre-
stricted right of discharging men who proved incompetent or
unruly and to hold him to account for the efficiency and
esprit du corps of the entire force under him.




TRAINMEN’S CLUB ROOMS, BENEFIT ASSOCIATIONS,
PENSION SCHEMES AND OTHER WELFARE WORK

HE social betterment of employees and the promotion of
) friendly relations between them and their superior ofhi-

cers has, in recent years, come to be an important part
of electric railway management. Where a few years ago
trainmen’s clubs, benefit associations and other social and
educational organizations were the exception rather than the
rule, they are to-day to be found as an essential factor in
the relations between employer and employee on nearly every
important street railway system and on many of the interur-
ban roads. Almost invariably where any welfare work of
this kind has been carried on intelligently and tactfully it has
been highly successful in cultivating a spirit of loyalty and
esteem among the men and has more than repaid the money
and effort spent in starting it. Opposition on the part of
certain disturbing elements among the employees sometimes
develops and threatens to disrupt the work, but usually the
more intelligent class of men .who realize the benefits which
they themselves derive from clubs and relief associations and
other betterment schemes, can be relied upon to give them
their hearty support. In only one case reported has opposi-
tion to the establishment of trainmen’s clubs or benefit asso-
ciations developed to such an extent as to warrant abandoning
the plan. In one large city in the Middle West the employees’
association discouraged the street rallway company in its
effort to establish a benefit association, preferring to carry
out the relief work independently of the company. Without
the support of the men the company realized that welfare
work would be of little or no real value and consequently
abandoned any idea of undertaking it. This case is excep-
tional and it is possible that if the company had quietly en-
deavored to interest the men individually in the plan and
made a point of explaining the advantages to them of club
rooms and other features and that there was involved no
obligation of any sort on their part, sufficient support would
have been received to insure the success of the plan without
antagonizing any element among the men.

CLUB ROOMS

That the men use and appreciate club rooms where they
have been established is beyond question. That the com-
pany benefits directly and indirectly has also been the gen-
eral experience. Opinions differ somewhat as to the exact
manner in which the companies benefit, but among the ad-
vantages which have been cited are the following:

Trainmen’s clubs promote social intercourse among the
men and assist in welding them together with bonds of friendly
feeling toward each other which is an essential foundation for
esprit du corps. They instill in the men a spirit of pride in
the possession of a place all their own, which gradually grows
to include pride in the company by which they are employed.
Teaching the men to take care of their own club rooms teaches
them to take care of the company’s property entrusted to them.
The men and officers have an opportunity to meet on some
other ground than the *“‘green carpet.” A place is provided
where the men can spend the time waiting for their runs
among clean and moral surroundings. Where baths and
barber shops are included as part of the club equipment,
an improvement in the personal appearance and cleanliness
of the men is always noticeable. These are some of the in-
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direct benefits. The direct benefits vary largely, of course,
with local conditions. There are usually enough men using
the club rooms at any hour of the day to supply an extra
crew In an emergency and where night schools and similar
educational work are carried on in connection with the clubs,
the company is the direct beneficiary. If the car houses are
located at isolated points the club rooms afford an incentive
for the men to report a little ahead of time, a condition which
often aids materially in getting cars out on time.

Y. M. C. A. STREET RAILWAY BRANCHES

Before describing some of the typical club rooms of street
railway employees a brief reference should be made to the
work of the Young Men’s Christian Association through its
street raillway branches in Rochester, N. Y.; Memphis,
Tenn.; Nashville, Tenn.; Richmond, Va., and Birming-
ham, Ala. In other cities the methods of the Y. M. C. A.
have frequently been followed in conducting trainmen’s clubs
without, however, actual afhliation with that organization. In
the cities mentioned the clubs are conducted as Y. M. C. A.
branches, are under the direction of a paid secretary and
embody all of the moral and religious influences that have
been so successfully made a part of the work of the general
assoclation.

The Young Men’s Christian Association began its work
among steam railway employees 36 years ago. It has built
or helped build and maintain 170 buildings for its several
branches, besides furnishing quarters in buildings not owned
for 67 other branches. These 170 buildings, of which 120
are owned outright by the Association and 50 are owned by
the railway companies, represent a total investment of more:

than $3,600,000. The street railway department of the Y.
M. C. A. is only about six years old. In the spring of 1902,
the Rochester Railway Company decided to establish club
rooms for its employees to be maintained and directed by
the company. At a very large cost the company fitted
up one of its car houses with rooms for games, reading, bath-
ing and bowling alleys. The secretary of the Rochester
central branch of the Y. M. C. A. became interested in this
welfare work and conceived the idea of organizing a street
railway branch of the Y. M. C. A. Together with one of
the international secretaries of the steam raillway department
he called on the Rochester Railway Company and
placed before the management a statement of the work which
the railway department of the Y. M. C. A. had accomplished
among steam railway employees and asked to be allowed to
organize a street railway branch on similar lines. The com-
pany approved the plan, and in a short time an Association
was orgamzed and occupied the commodious quarters already
provided.

The first branch of the Y. M. C. A. in Rochester proved
so successful that the company decided to extend its work
in this direction by establishing a second branch in the car
house of the Eastern Division at Federal Street. The com-
pany is now planning to open a third branch at its Portland -
Avenue car house. The work of fitting up the club rooms at
this car house is well under way, and it is expected that they
will be ready for use in a short time. The accompanying
llustrations, from photographs, show the equipment of the
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rooms in both the Eastern and Western Division branches.
The Western Division rooms include a library, containing a
large number of the best books and current files of maga-
zines and technical publications, a pool and billiard room,
containing three pool tables and one billiard table, two bowl-
ing alleys, a barber shop, bathrooms, and a dormitory contain-
ing 16 beds. The pool and billiard room is used as a gen-

Rochester Y. M. C. A.—Game Room

eral recreation room and contains, in addition to the four large
tables, a piano, and a number of smaller tables with chairs
for playing games of checkers and chess. There are two
regulation bowling alleys with a full equipment of pins and
balls. In this room are the trainmen’s lockers, shown in the
right of the illustration. The charge made for the use of the

Rochester Y. M. C. A.—Lunch Room

pool tables is only 2 cents per cue. A charge of 5 cents per
man per game is made for the use of the bowling alleys;
games of checkers and chess are free. The dormitory of the
Western Division branch contains 16 beds in single and
double rooms. A charge of 15 cents per night is made for
the use of these rooms, and they are usually well patronized.
The rooms are steam heated and lighted with electricity, and
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contain one or two single beds, chairs and a bureau. The
barber shop is equipped with two chairs and all of the latest
and most sanitary devices. The usual prices are charged for
shaving and hair cutting. The dining room has a seating

capacity of between 35 and 40 at the tables, and a course
dinner is served at noon for which the small sum of 20 cents
1s charged.

A large assortment of short order dishes is

Rochester Y. M. C. A.—Bowling Alleys

The lunch room is always open. The
equipment of the bath rooms is very complete. They are
lined with marble and have shower and tub baths. A charge
of 5 cents is made for taking a bath, and this includes clean
towels and soap.

The Eastern Division branch equipment consists of a

served at other hours.

Rochester Y. M. C. A.—Bath Room

library, recreation room containing pool and game tables, bar-
ber shop and bath rooms. The company is contemplating
putting in a dining room at this car house which will be run
on the same plan as the restaurant in the Western Division car
house.

The Rochester Railway Company gives the use of these
club rooms to all of its employees without cost of any kind,
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and in this respect the rooms are conducted along the same
lines as in other cities which have no affiliation with the
Y. M. C. A. The rooms are under the direction and super-
vision of a paid secretary of the Y. M. C. A., however, and
the company encourages the religious and moral influence of
the Association in every possible way. It is contemplating
reorganizing the clubs and charging the employees nominal

Rochester Y. M. C. A—Bed Room

dues which will entitle them to full membership in the Y. M.
C. A. The company contributes a fixed sum of $1,500 for
the secretary’s salary, maintains the rooms and contributes
funds from time to time for other purposes. The secretary
has two paid assistants, whose salaries are met from the reve-
nues derived from the use of the games and the restaurant.

Rochester Y. M. C. A—Barber Shop

The rooms are used by 95 per cent of the employees. With
the exception of the lunch rooms, which are open 24 hours
a day, the other departments at both clubs are open only
from 7 a. m. to 11 p. m.

The Rochester Railway Company states that the principal
value which it has derived from the club rooms is, first, that
the men make the club rooms their headquarters and can be
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readily called when needed; second, that the moral tone which
pervades the club rooms has an uplifting influence on the
men and tends to inculcate principles of honesty and courtesy;
and third, that the sociable character of the club rooms
tends to make the men congregate there instead of in the
saloons near the car houses. A short time ago one em-
ployee went to the secretary of the Y. M. C. A. in Rochester
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Rochester Y. M. C. A—Secretary’s Office

and said that through the influence of the club rooms he had
given up the use of liquor and had saved money during the
last two years, and that he knew that he was a much better
man In every way.

In 1904 the Virginia Passenger & Power Company, of
Richmond, Va., was approached by H. O. Williams, one

Rochester Y. M. C. A.—Reading Room

of the international secretaries of the railway department of
the Y. M. C. A,, and a plan was laid before it for establish-
ing a street railway branch in that city. The good work
already accomplished in Rochester proved a strong argument,
and the street raillway company was induced to appropriate
$15,000 for a building and its equipment. This building is
equipped with a large library, pool tables and tables for
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other games, reading and writing rooms, a rest room, shower
baths, a barber shop, a phonograph, music box and piano and
a large auditorium for social and religious gatherings. In the
last four years this branch of the Association has grown rapidly
and at the present time it has 707 members. Smaller branches

Nashville Y. M. C. A.—Billiard Room

have been established in the outlying villages of Petersburg
and Manchester, at the main power house and in a rented
building on Broad Street, Richmond. These serve the men
who are not able to reach the main building.

On Aug. 26, 1905, the third street railway branch of
the Y. M. C. A. was opened in Memphis, Tenn. The
Memphis Street Railway Company appropriated $1,800 for
furnishing quarters for the Association on the ground floor of
its main car house and shop building. This branch started
with a membership of 300. In two years it increased its
membership to 475, and at the present time 85 per cent of
the white employees of the company are members. The origi-
nal quarters have been outgrown, and it is probable that pro-
vision will have to be made in the future for more room. The
company has contributed the use of the space occupied by the
Association rooms, light, heat, hot and cold water and $100
a month toward the salaries of the secretary and assistant

Nashville Y. M. C. A.—Shower Baths

secretary. The rooms occupied by the Association contain
two pool tables, a number of small game tables, a good organ
with 100 song books and a number of bibles, a library of
952 volumes, many of which deal with etectrical and other
engineering subjects of interest to street railway men, writing
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tables, current files of a number of magazines, technical publi-
cations and weekly and daily papers. A few figures with
reference to the work of this branch of the Association are
of Jinterest. The present membership is 476. During the
past 12 months 8269 baths have been taken by the men,

Nashville Y. M. C. A.—Restaurant

and 21,644 games of pool and 7563 games of checkers have
been played in the rooms. The secretary estimates that
463 books and 12,775 magazines were read by the members
during the year. The number of letters written in the Asso-
clation rooms 1s estimated at 15,595 and the number of letters
delivered to members at 7382. Eighty-one social and religious
meetings were held for members and the secretary made 54
visits to the sick. The sum of $404.25 was raised among
the members by voluntary contribution for the relief of the
sick. The total attendance at the department for the year
was 176,538, a daily average of 484. The rooms are open
from 9 a. m. to 10 p. m. Any white employee is eligible
for membership and the annual dues are $3.

In May, 1906, the Birmingham (Ala.) Railway, Light &
Power Company organized a street railway branch of the Y.
M. C. A. among its employees, after having carefully investi-
gated the work of the branches in Rochester, Richmond

Nashville Y. M. C. A.—Barber Shop
and Memphis. The second floor of the shop building which

adjoins the main car house was turned over to the Association,
and the company contributed a sum sufficient to completely
equip and furnish the rooms. The quarters consist of a read-
ing room, game room containing pool tables, card and game
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tables, lunch room, bath room containing shower and tub
baths and two large dormitories or sleeping rooms. The ac-
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The restaurant is equipped with a range, coffee urn and
other facilities for preparing any kind of food. It is run on

Nashville Y. M. C. A.—Reading Room

companying illustrations show the equipment of some of these
rooms. The dormitories contain about 50 beds and a charge
of 10 cents per night is made for the use of these beds.

Birmingham Y. M. C. A.—Restaurant

These rooms are in constant use by trainmen who have late
runs or who are required to report early in the morning. A
number of employees sleep here every night, having no other

Birmingham Y. M. C. A—Dormitory

boarding place. The charge for the use of the beds is merely
nominal and barely covers the cost of laundry and attendance.
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Birmingham Y. M. C. A.—Reading Room

a cost basis and no attempt is made to conduct it at a profit.
Good meals can be obtained for from 15 to 25 cents. The
equipment of the restaurant includes tables and chairs, In
addition to stools in front of the lunch counter along one side
of the room. The company pays the salary of the Association
secretary and furnishes heat, gas for cooking, electricity, water
and ice, free of charge. The dues are the same as in other
cities, $3 per year. On account of the fact that sleeping
qguarters are provided at this branch, the rooms are open at

“ all hours, although the secretary is in attendance only during

the day. ‘

The street railway branch of the Nashville Railway &
Light Company was organized Jan. I, 1908. Its rooms,
which were provided by the railway company, were opened
on June 15, 1908. The company purchased a large office
building adjoining its central transfer station in the center of
the city and remodeled the second floor for the Y. M. C. A.
quarters. The equipment includes tub and shower baths, a
barber shop, reading room and library, writing room, game
room, restaurant and rest room. In the reading room 27
magazines and other periodicals are kept on file. The library
has been started with about 100 volumes,
and a substantial fund is now being raised
with which books of the best fiction, history
and biography and technical works on the
construction and operation of street rail-
way systems will be purchased. In the
writing room free stationery is provided.
The rest room is a large, airy room,
isolated from the other rooms and contain-
ing comfortable chairs and reclining
lounges. The restaurant is in charge of a
competent chef and meals are served at
all hours at practically cost price. The
religious work of this branch is especially
Services are held every Sunday
morning at 11:15, which are regularly
attended by from 20 to 40 members.
Bible classes are conducted every-Thurs-
day evening, and from time to time noon
prayer meetings are held by the secretary
in the shops and car houses. The dues are $3 and about 80

per cent of the employees are members. The company pays

active.
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the salary of the secretary, furnishes free the building, light, 1n separate buildings near the car house or in rented quarters in
heat and water, and, in addition, guarantees to make up any the downtown section. The trainmen’s club rooms in Brook-
deficit which may accrue. lyn are especially well equipped. The Brooklyn Rapid
Transit Company has provided 11 club
rooms at terminal depots and in addi-
tion erected, in 1903, a large building
adjoining the East New York shops and
terminal, which is used exclusively for
an employees’ club house. The build-
ing is of frame construction except the
" front walls, which are of brick. It
covers an area 60 ft. x 170 ft. and
is three stories high in front and two
stories in the rear. On the ground floor
are four regulation bowling alleys and
a large locker room with lavatories, tubs
and shower baths. On the second floor,
in front, is the office of the secretary, who
has charge of the club rooms all over
the system, a library and reading room.
Back of this is a billiard room and game
room extending the entire width of the
building. Adjoining the billiard roon
and separated from it by folding parti-
One rule only governs all those who come within the tions is the gymnasium. An instruction room is beyond the
quarters of the Association branches. This rule, which is gymnasium and is separated from it by another set of folding
prominently displayed on the walls,
reads as follows: ‘“‘Ladies may not be
present; gentlemen are. Act accord-
ingly or move on.”” The Association
aims to teach the men to have a high
opinion of right and truth, manly respect
for the rights of the public and of the
company, and always to practice the
theory of a square deal. Some years
ago one of the higher officers of the
Rochester Railway Company, in address-
ing the Eleventh International Conven-
tion of the Railroad Branch of the Y.
M. C. A,, at Topeka, Kan., said:
" 1 heartily endorse the work of the Y. M. C. A.

and earnestly recommend to the companies and the
managers of street railways the necessity of their
joining in this work From a financial standpoint,
I am quite sure that it will pay them, for we all
want moral and religious men and I know of no East New York Club House—Game Room
better means of bringing this about than to organize a

branch of this Association, provided the company will give itthe proper support.  partitions. Along one end of the instruction room is a plat-

The moral standard of our men is, conservatively speaking, at least 50 per form or stage, 8 ft. x 30 ft. The instruction room, gymnasium
cent. better than it was nine months ago, before the work was inaugurated.

Birmingham Y. M. C. A—Dormitory

East New York Club House—Reading Room East New York Club House—Locker Room

The usual location of trainmen’s club rooms is at terminal and billiard room can be thrown together by folding back the
car houses, but in some cities club rooms have been provided separating partitions and when so arranged the entire room
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can be used as an auditorium seating more than 1000 persons.

The building, which cost nearly $40,000, was donated
for the use of its employees by the company. In addition
the company furnishes light and heat. The club is directed
by the secretary of the Employees’ Benefit Association, but it
is open to all employees regardless of membership in that asso-
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for food are as low as can be made with a nominal proft,
which goes into the treasury of the club fund. The restau-
rant at the East New York club house has been in operation
about a year and a half. The restaurant and kitchen
are located on the ground floor in the space for-
The dining room

merly occupied by the reading room.

East New York Club

ciation. This club house, like all of the other club houses
in Brooklyn, is self-supporting, revenues being obtained by
nominal charges for playing pool, billiards, bowling, etc. The
various clubs had a total balance at the end of December,

1907, of $12,596, which is available for purchasing new

equipment and maintaining that already owned.

House—Bowling Alleys

has an equipment of chairs and tables seating 150 persons at
one time and there is also a special lunch counter 22 ft. long,
where sandwiches and other similar dishes are served. Be-
tween |l a. m. and 2 p. m. a regular dinner of five courses
is served for 25 cents. The dining room is convenient of
access to the East New York shops, the elevated structure
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East New York Club House—Auditorium

The other club rooms of the Brooklyn Rapid Transit
Company are equally as comfortable and as well equipped
on a somewhat smaller scale as the main club house in East
New York. Some of them are kept open the entire 24 hours
of the day, while others are closed after midnmght. At five
of these clubs lunch rooms are maintained where the charges

and the street and a large number of the employees patronize
the restaurant at noon. All of the table linen and the sil-
ver is marked with the emblem of the Employees’ Benefit
Association.

Outside interests of the Employees’ Benefit Association of
the Brooklyn Rapid Transit Company are numerous and
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varied. Aside from the benefit association fund, which is
used for no other purposes than for sick and death benefits,

East New York Club House—Gymnasium

and the club house fund, which is used only for the up-
keep of the various club houses, the association has’ what is
called a “‘Special Luna Park and Rockaway Fund.” Under
an arrangement with the proprietors of
Luna Park, which is one of the largest
amusement centers in Coney Island, the
employees of the Brooklyn Rapid Tran-
sit Company are allowed to sell a combi-
nation ticket giving $1 worth of attrac-
tions for 50 cents wherever they can do
so. The proprietors allow the employees
a liberal percentage on the sales of these
tickets, and the profit is applied to this spe-
cial fund. During 1907 nearly $7,000
was realized from the sales of these
tickets. This money is used for charitable
purposes among destitute members and
also provides free educational classes dur-
ing the winter months, in the East New
York club house. The expenses of semi-
monthly vaudeville entertainments which
are held from October to April each year
in the auditorium in the East New York
club house are also met from this fund. These entertainments
are free to members of the association and their families. Once
each year the employees have an outing at Rockaway Beach.
The employees are charged 60 cents per ticket for the excur-
sion, which includes their railroad transportation and dinner at
Rockaway Beach. The railroad company donates the train
service and the amount received from the sale of the tickets
over and above the expenses of the day is applied to this
special fund as well.

Employees’ clubs with headquarters in the various terminals
of the Chicago City Railway have been in existence for a num-
ber of years. The two newest car houses of this company, at
Seventy-seventh Street and Vincennes Road and at Cottage
Grove Avenue and Thirty-ninth Street, were designed to pro-
vide commodious and attractive quarters for the employees’
clubs of these two divisions. At the Cottage Grove car house
the club quarters consist of a billiard, lounging and game
room, 81 ft. x 46 ft., with a stage at one end; a cloak and
reading room, 14 ft. 6 in. x 22 ft.; a large toilet room and a
barber shop containing two chairs and a bootblack stand.
The main club room contains a billiard and two pool tables,
a number of game tables and some light gymnasium ap-
paratus. It has a hardwood floor, so that it can be used for
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dancing, and also has an equipment of folding chairs which
are used for vaudeville performances and other entertain-
ments on the stage. The club room and
reading room are open, without charge
to all employees of the company, in-
cluding the shop men, and track and
line employees, as well as the trainmen.
The railway company furnishes the
building as well as the light, heat and
janitor's service free. While the club
rooms are open to all employees, the fur-
nishings are the sole property of the Em-
ployees’ Club, the membership dues of
which are 25 cents a month. All ex-
penses of the special entertainments and
the purchase of furnishings for the club
rooms are met out of the fund obtained
from these membership dues. Non-
members have no rights or privileges in
the club to the exclusion of members, nor
are they admitted free to the periodical
entertainments given by the club, which include dances, lec-
tures and vaudeville performances. The barber shop is run
by a barber, who has a concession from the company for this

East New York Club House—Class Room

privilege. The company furnishes the room and light and heat
and charges the concessionaire nothing for the privilege, placing
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Brooklyn Rapid Transit Employees’ Band

on him only the restriction that not more than 10 cents be
charged for shaving. The club is managed entirely by the
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men, who elect their own officers. The division superin-
tendent, whose offices are in the same building adjoining the
club rooms, of course, maintains a supervision over the men,
but seldom, if ever, has occasion to exercise his authority.
Out of the total of nearly 800 trainmen who make this car
house their headquarters the Employees’ Club has a mem-
bership of over 500 and is rapidly growing. The club rooms
are open from 5 a. m. to | a. m., including Sundays.

The Roanoke (Va.) Railway & Electric Company has
begun the construction of a general office building in the center
of the business district of Roanoke at the corner of Campbell
Avenue and Randolph Street, in which provision has been
made for elaborate trainmen’s club rooms. The accompany-
ing illustration from the architect’s drawing shows the hand-
some exterior of the new building. The offices and waiting
room are on the first floor and the entire second floor is used
for the club rooms, which consist of a library and reading
room, pool room, writing room and bathroom. The third
floor will be used as a storeroom.

One of the most elaborate club houses for street railway
employees, which is run entirely by the company, is that of
the United Railways of St. Louis. In November, 1907, the
company purchased a large old-fashioned brick residence,
situated about two blocks from the company’s main offices
and shops. The building was remodeled and in the rear
an auditorium seating 2000 people was bwlt. This addition
is 100 ft. square, and with the exception of the brick work
was erected by the employees of the company. The roof

United Railways of St. Louis—Employees’ Club House

1s supported by steel trusses and the floor is entirely clear of
posts and other obstructions. It is laid with hard maple on
cement and is used for dances and receptions. On the
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United Railways of St. Louis—Auditorium in Club House

ground floor of the original building a reading room and a
reception room have been fitted up in front and a number of
tubs and shower baths have been put in the rear. On the
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second floor is a billiard and pool room and a room for other
games. One-half of the third floor is set apart as a billiard
room for the department heads exclusively. The women and

Roanoke (Va.) Office and Club Building

girls employed in the office of the company are eligible for
membership and accommodations have been provided for
them in the way of toilet and check rooms, basket ball and
other amusements. Three basket ball teams have been or-
ganized among the girls employed, and they play regular
games between themselves and outside teams. The auditorium
has a stage 33 ft. wide by 30 ft. deep, with dressing rooms,
scenery and all the equipment of a regular theater. The stage
is separated from the auditorium by a heavy fireproof brick
wall and a thick asbestos fireproof drop-curtain. The hall has
an equipment of 1600 opera chairs and special means are pro-
vided for quickly clearing the floor and storing the chairs in the
basement when it is desired to use the floor for dancing after
entertainments. The hall is brilliantly lighted by 3500 incan-
descent lights and when decorated for special occasions, pre-
sents a remarkable picture. Any white employee of the com-
pany is eligible to use the club rooms without restrictions and
without cost between the hours of 7 a. m. and midnight. The
entire cost of running the club is assumed by the railway
company and its operation is under the personal supervision
of the general manager. The division superintendent is
directly responsible for keeping order in the club house and
supervising its care and maintenance. No barber shop or
restaurant has been provided because it was not desired
that any employee should be charged for anything in the
club house. Some time ago the company ftted up a lunch
car, which was stationed near the shops, and which served
food to employees at exact cost, and gave excellent service.
The car was not well patronized and is now no longer used.

While the United Railways Company has no formal
benefit association, the company maintains a medical depart-
ment which supplies free medical attendance to all employces.
In addition to this, the company has an annual picnic given
for the employees and their families, at which time the
entertainment and food are supplied free by the company.
Among the outside organizations of the employees of this
company is the baseball league, consisting of nine teams from
the different departments. These teams play a regular
schedule through the summer months for three prize cups,
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contributed by the company and valued at $100, $50 and
$25 respectively. A band of 62 pieces has been organized
among the employees, for which the company furnishes free
the uniforms, music and instruments and a conductor who is
paid a salary of $100 a month. This band gives concerts
twice a month in the auditorium. A moving picture machine
with frequent changes of films is part of the equipment of the
auditorium and free performances are given at frequent in-
tervals through the winter months for the employees and their
families.

Springfield (Ill.)—Game Room of Employees’ Club
The Springfield (IIl.) Consolidated Railway, in building

its new car house and shop, completed this year, made pro-
vision for employees’ club rooms on the second floor over the
offices. The rooms have not yet been completely furnished,
but will eventually contain a library, game and pool tables
and plenty of comfortable chairs. There are no charges ‘and
no restrictions placed on the use of these rooms by all em-
ployees.

Probably one of the best appointed club houses in the

Grand Rapids Railway—Library

United States is that of the employees of the Grand Rapids
Railway Company at the new central car house of that com-
pany on Wealthy Avenue. Down stairs and just back of the
general offices is a lunch room and opening off it the reading
room. In the second story, immediately over the offices, is
the club room, 20 ft. x 40 ft, a toilet room with shower
baths and six sleeping rooms which contain two single beds
each. The lunch room is fitted with a lunch counter, a coffee
urn and range, and light meals may be obtained here prac-
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tically at cost. The lunch counter is especially popular with the
night men who come in late and who would have difficulty in
getting food at such a late hour in the part of the city in
which the barn is located. The reading room is furnished °
in Mission style, with a number of tables and comfortable
chairs. The walls are hung with well chosen pictures and
in the library are a number of the best books, together with
current magazines and technical periodicals. The billiard

room on the second floor is also furnished in Mission style
and is tastefully decorated,

the accompanying illustration

Grand Rapids Railway—Billiard Room

giving an idea of its appearance. The walls are finished
with a board wainscot about 4 ft. high, and above this is
a plate shelf. The walls are hung with a number of cheerful
but artistic pictures. The six bed rooms are furnished with
white iron beds, bureaus, rugs, pictures and curtains, pre-
senting a most attractive appearance. All of the privileges
of the club are accorded to any trainmen employed by the
company. The rooms are kept open all night and are usually

well filled.

Grand Rapids Railway—Lunch Room

The Interurban Club, of Springfield, Ill., composed of the
employees of the Illinois Traction System, is a unique organi-
zation in some ways. [he club is run independently of the
company and was organized by employees making their
headquarters Springfield, with the object of promoting a closer
feeling of fellowship between themselves as well as to provide
a place where they might meet and spend their time pleasantly
and profitably. The club maintains four rooms which it rents
in an office building near the interurban station. These rooms
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consist of a parlor, reception room, billiard room, game and
card room, and are nicely furnished in Mission style. The
parlor contains a piano and music box and the reception room
has a large library of books and magazines. The dues are
$1 per month, and the payment of each month’s dues is re-
corded on the back of a membership card, which thus indi-
cates whether the member is in good standing. Branch clubs
have been, or will be, established in Decatur, Champaign,
Danville, East St. Louis and other cities reached by the
Hlinois Traction System, and members of any of these clubs
will, on presentation of their membership cards, be accorded
the privileges of any of the other clubs. Most of the officers
of the company are members of the club, which also includes
in its membership a large number of the trainmen running into
Springfield.

When The Milwaukee Railway & Light Company de-
signed its fine Public Service Building and interurban ter-
minal station in Milwaukee, it made provision for elaborate
and commodious rooms for its employees. The ground floor
of this building, which is adjacent to the passenger station of
the Chicago, Milwaukee & St. Paul Railway and only one
block from the main business street of the city, is used as an
interurban terminal station and as a depot for a number of
the city street car lines. The building has a storage capacity
for 80 cars on the ground floor and on the second, third and
fourth floors are located the general offices of the company,
so that a large part of the office and train service forces have
convenient access to the club quarters which have been pro-
vided. The club rooms are on the second floor of the build-
ing; an auditorium, occupying one wing, has a floor space
65 ft. x 155 ft., and in the adjoining wing and connected
with the auditorium across the intervening court by two
bridges, are the library and billiard room, restaurant, card
room, barber shop and toilet room. The auditorium has a
seating capacity of 1100 persons and the chairs are remov-
able so that the floor can be cleared for dancing. On each

e RC R

Grand Rapids Railway—Sleeping Room

side of the main entrance to the auditorium are small rooms
which may be used as reception and committee rooms. The
stage at the end of the auditorium 1s 65 ft. wide and 30 ft.
deep. It is completely equipped with scenery and stage fit-
tings so that any kind of an entertainment can be given. The
library and reading room in the adjoining section of the build-
ing is furnished with a number of tables and comfortable
chairs, and all of the books are kept in steel book racks ar-
ranged in two tiers. The upper tier is reached by an orna-
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mental stairway leading to a mezzanine floor. The kitchen
1s equipped with gas and electric ranges and all of the neces-
sary cooking utensils for preparing elaborate meals. The
main dining room for employees is at one side of the kitchen,
and on the other side is a smaller private dining room for
officers and heads of departments. These departments have
not yet been put into use. The billiard and pool room has
a stone floor and is furnished with six tables made of curly
birch to match the handsome interior decorations of the room.

Milwaukee Public Service Building—Auditorium

A nominal charge is made for the use of the billiard tables
and the bowling alleys in the basement of the building. Space
has been provided for a barber shop and bathrooms in con-
nection with the club rooms, but the fittings have not been
installed. The rooms are open from 10 a. m. to midnight
and are in constant use during these hours. There are no
membership dues or any kind of expense, the maintenance
and operation of the club rooms being borne by the com-
pany. In connection with the club, the company supports a
large band, for which it furmishes instruments, music and a
paid instructor.

The Electric Railway Club, of Utica, N. Y., composed
of the employees of the Utica & Mohawk Valley Railway
Company and the Oneida Railway Company, has leased
rooms in one of the upper floors in a downtown lodge build-
ing in Utica. The rooms have been furnished with a library
of books and magazines, pool and billiard tables and card and
game tables and some light gymnasium apparatus, together
with baths and toilet facilities. While the club is not finan-
cially connected with the mutual benefit association of the
two companies, one of the conditions of membership is that
the applicant shall be a member of the benefit association or
shall have made application for membership. Those em-
ployees who, in good faith, make application to the associa-
tion for membership and who have been rejected on account
of physical disqualifications, are still eligible for membership
in the Electric Railway Club. The club is purely social,
but the company feels that it has such a value in bringing the
employees into closer relations with each other and in pro-
moting a feeling of good will between the officers and men,
that it pays the major part of the cost of maintaining the
club. It contributes a fixed sum of about $1,850 a year,
which covers the cost of renting the rooms, light, heat and
janitor’s services, and also makes a further contribution of
$1 for every $1 in dues collected from the members. The
annual dues of the club are only $1, payable quarterly. About
85 per cent of the employees of these two companies in Utica
and the vicinity are members of this club. Similar clubs are
in existence at other terminals of the two companies. The
club rooms are open from 9 a. m. to 11:30 p. m., and are
well patronized by the men. About half of the members
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use the club from three to four times a week. The club is
managed entirely by the men.

The United Railways & Electric Company, of Baltimore,
in planning all of its seven new car houses and in remodeling
an eighth, has made liberal provision for trainmen’s club
rooms in each. In the new car houses, a large assembly
room containing pool tables, game and reading tables and a
number of comfortable chairs has been built in the rear of
the division offices and toilet and locker rooms. This as-
sembly room is intended for recreation’ purposes only, a gen-
eral room where motormen and conductors can make out
reports and attend to any other business being provided, ad-
joining the cashier’s and dispatcher’s offices in front. At the
remodeled Light Street car house a separate brick building for
trainmen’s quarters was erected on an adjoining lot. The
entire second floor of this building, 71 ft. x 29 ft., is de-
voted to an assembly room similar to those in the new car
houses. In addition to these rooms at car houses, the com-
pany has secured the two lower floors of an office building
35 ft. x 100 ft. at the corner of Franklin and Howard
Streets, in the heart of the shopping and business district.
The lower floor is used as a waiting room for suburban pas-
sengers, a parcel check room and the company’s lost and
found department. The second floor is divided into two
large club rooms for employees and a small office for the use
of division superintendents. One of the club rooms contains
two pool tables and the other is equipped with checker and
other game tables, and at one end a reading table and library
of magazines and books. This central club room affords a
convenient lounging room for the men when off duty down-
town, and has proved to be a big success from the standpoint
of attendance. Conductors and motormen are given tickets
which admit them to this central club room when not in uni-
form, so that there is no danger of the privileges of the club
being abused. This room and the rooms at car houses are
furnished and maintained by the company at no expense to
the men and are open to all trainmen. No charge is made
for the use of the pool tables, and practically the only restric-
tion which is placed on the use of the rooms is that no card
playing of any kind is allowed.

EMPLOYEES' MUTUAL BENEFIT AND RELIEF ASSOCIATIONS

Closely associated with the movement toward providing
comfortable and attractive quarters for the use of employees
during their hours off duty is the organization of mutual bene-
fit and relief associations, which insure the members for small
amounts in case of sickness, injury or death. The object of
these associations is twofold—to promote a friendly and fra-
ternal spirit among employees and to provide relief benefits
at a low annual cost. In some cases, as in Brooklyn, the
employees’ benefit association is conducted as a club, in every
sense of the word, its members having the use of the commo-
dious club rooms provided by the Brooklyn Rapid Transit
Company in most of the terminal car houses. In other cases,
as for example, the Northwestern Mutual Benefit Association,
made up of employees of the Terre Haute, Indianapolis &
Eastern, the organization has no connection whatever with
the employing company, has no social features and receives
no financial support of any kind from the company. Usually,
however, the railway company interests itself in the affairs of
the organization to the extent of aiding it when necessary in
a financial way and having a voice in the conduct of its affairs
through one or more representatives on the board of managers.

Relief associations have been in existence among the em-
ployees of several of the companies in the larger Eastern cities
for 15 years or longer, but not until recently have they become
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common on the smaller roads. The following paragraphs
summarize the methods employed on a number of the roads
visited :
. LOUISVILLE
One of the earliest of these associations to be organized in

the Middle West is the Louisville Railway Relief Associa-
tion. This association was organized and duly incorporated
under the laws of the State of Kentucky on Feb. 10, 1900.
The following paragraph, taken from the articles of incorpora-
tion, states the object for which it was formed: “We (the 11
incorporators) associate ourselves together for the purpose
of incorporating a benevolent charitable association to be
known and called the Louisville Railway Relief Association.
The object of said association is for the benefit and protec-
tion of its members from funds collected from its members,
by assisting members who, by sickness or other disability, may
become incapacitated from attending to their occupation or
business, and by the payment of death benefits to deceased
member’s next of kin or to such other person or persons as
may be designated in an application for membership.”” The
articles of incorporation also specify that the highest amount
of indebtedness that shall be contracted by the corporation is
$1,000; that the corporation shall have the power to sue
and be sued in its corporate name and to hold any property
which may come to it by donation or devise or in any other
manner. The private property of the members of the cor-
poration is exempt from the corporate indebtedness. The
life of the corporation is 25 years from the time it com-
mences business.

Any white employee in any department of the Louisville
Railway Company who is over 16 years of age and under
45 years of age is eligible for membership, provided, how-
ever, that the employee’s wages are at least $1.50 per day.
Membership ceases when the member for any cause ceases to
remain an employee of the Louisville Railway Company.
The monthly dues of each member are 50 cents. Under the
constitution, special assessments on the members can only be
ordered when there is less than $500 on hand to meet the
obligations of the association, and such special assessments
cannot exceed 50 cents in any one month. Members are
allowed 30 days in which to pay any extra assessment with-
out forfeiture of any of their rights to benefits.

The association is governed by a president, vice-president,
recording secretary, financial secretary, treasurer and a board
of managers consisting of 18 members of the association,
selected as follows: Seven members from Division |; six
members from Division 2 and five members from Division 3.
The board of managers is charged with the general super-
vision of the association and the members of the board from
each division constitute the visiting committee for that divi-
sion. These visiting committees are required to visit their
sick or disabled members within 48 hours after receiving no-
tice of any sickness or disability, and at least once a week
thereafter. They have power to order warrants for relief
payments which, however, must be properly attested by the
recording secretary and the medical examiner. The limits
of the visiting committee are confined to within a radius of
5 miles from the center of the city. Sick or disabled mem-
bers residing beyond the visiting limits and desirous of claim-
ing weekly benefits, must present to the board of managers
within two weeks after the sickness or disability shall arise
a written application, together with a certificate from the at-
tending physician, stating the time of attendance and the
nature of the diseass or disability. Such applications must
be sworn to before a notary public and approved by the as-
sociation’s physician.
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The benefit paid by the association for sickness or injury
wholly preventing the member from following his regular oc-
cupation, is the sum of 90 cents per day for every day after
the first seven days. If the sickness and disability continues
for six months, this payment is reduced to 50 cents per day.
If the member’s disability is local and apparently permanent,
but his general health such as not to disqualify him from
following some occupation, he ceases to become entitled to
continued benefits.  Any member who is receiving sick bene-
fits 1s absolutely forbidden to frequent saloons or be seen in
or about them or to use liquor in any form unless prescribed
by the medical examiner of the association or by the attend-
ing physician. Any member who violates these provisions
or feigns sickness in order to fraudulently obtain benefits is
liable to expulsion. Benefits are not paid for disability aris-
ing from sickness contracted or injuries received while engaged

o

APPLICATION FOR MEMBERSHIP

CLASS A

LOUISVILLE, KY., . 190

Sec. 1.—1,
the LOUISVILLE RAILWAY RELIEF ASSOCIATION for membersbip.

. bereby petition
I pledge
myself to comply in every way with the Constitution and By-Laws. I am a
believer in the Supreme Being. My ageis - Date of birth
e oy e 18
Report =S -

Street

years.
Occupation

Residence No..

Sec. IL—I am, my wife is, and my children, under fourteen years of age,
are of sound bodily health.

Notz—{Words in this section relating to wife and children do not, of course, apply when the upplicant 1s
unmarried. ]

Sec. III.—I direct; 1. That my benefit be paid to

(Nume or Nemes] [Retuuonship to Applicsnt]

" [Residencel
2. That the benefit be paid to me in case of the deatb of my wife or any of
my children under fourteen years of age.

We, the Investigating Committee on the application of Mr

—for membership under Class

A. report..—. favorably.

NOTE—USE INK IN FILLING OUT THIS FORM IComamitiec]

Application Blank—Louisville Railway Relief Association

in unlawful acts or death resulting from 1mmoral or intem-
perate use of stimulants and narcotics or death by the hand
of justice.

On the death of a member, the sum of $150 is paid to
the beneficiary named in the application for membership.
The sum of $50 is paid to members in the event of the death
of their wives and $25 on the death of any member’s child
under the age of 14 years.

The association now has a membership of about 600.
During the year ending Jan. 1, 1907, which is the last re-
port available, the sum of $1,925.10 was paid out to mem-
bers in sick benefits, the sum of $1,000 was paid for death
benefits and $419.64 was paid out for general expenses,
making a total of $3,334.74. Total receipts were $4,-
465.27, which included a donation of $1,000 from A. H.
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Davis, one of the directors of the Louisville Railway Com-
pany, and $148.77 received as interest on the funds of the
association deposited in the bank. The balance on hand on
Jan. 1, 1907, was $6,519.31, which is a good indication of
the prosperous condition of the association after seven years
of existence. The largest amount paid out to any member
for sick benefits was $147.60; the smallest payment was 90
cents. During the year, $450 in death benefits was paid on
the death of three members; $150 was paid on the death
of the wives of three members and $400 was paid on the
death of 16 children of members under 14 years of age.

BIRMINGHAM

The benefit association of the Birmingham (Ala.) Rail-
way, Light & Power Company is conducted along slightly
different lines and is more comprehensive in the charac-
ter of the benefits paid. Any white male employeé of the
Birmingham Railway, Light & Power Company between the
ages of 21 and 50 is eligible, provided he is able to pass a
medical examination corresponding to that required by the
company for motormen and conductors. These requirements
are a minimum height of 5 ft. 8 in., ability to read 1/2-in.
letters with each eye at a distance of 10 ft., and ability to
hear a standard watch tick at arm’s length with each ear, free-
dom from chronic or venereal diseases and deformities, good
condition of all organs, satisfactory vaccination scar and free-
dom from color blindness.

For the several benefits paid by the association, each mem-
ber is required to pay $1 per month in advance on the first
day of each month. This entitles the member to a certificate
of membership. The member paying proportionate dues may
carry two or three certificates, entitling him to two or three
times the benefits of the single certificates. In addition, any
member who so desires, by a regular payment of 15 cents
per month, may secure a benefit of $50 on the death of his
wife, and by the regular additional monthly payment of 10
cents may secure a benefit of $15 on the death of any one
of his children. The following benefits are paid to the hold-
ers of each certificate, provided, however, that death or dis-
ability is not due to intemperate or immoral conduct:

(a) Sickness or Accident Benefit.—For disability by rea-
son of sickness or accident exceeding five days, a benefit of
$1 per day. This benefit ceases after 60 days’ continuous
disability, and the limit of benefits to which any member is
entitled by reason of sickness or accident is $100 in one cal-
endar year. New members are not entitled to secure acci-
dent benefits until two months after their application has been
accepted.

(b) Death Benefits.—Death benefits are paid on an in-
creasing scale as follows: If a member dies during his first
year of membership the benefit is $100; second year, $200;
third year, $300; fourth year, $400; fifth year and thereafter,
$500.

(c) In case of an accident, by reason of which a member
suffers the total loss of sight, the loss of both feet, the loss of
both hands, or the loss of one hand and one foot, a payment
of $1,000 is made, and for the loss of one hand or one foot,
a payment of $333.33 is made. For the loss of sight of
one eye, $200 is paid.

In addition to these benefits, members are entitled to the
attendance upon themselves of the physicians of the associa-
tion at the following rates: Office and hospital visits, 25 cents;
residence calls, for the first three visits, 50 cents; residence
calls after the first three, 25 cents. Members are also en-
titled to free use of beds for themselves at the hospitals desig-
nated by the association.
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When a member retires from the service of the company,
after 20 years’ membership in the association, he will be
entitled to one of the following benefits, which he may choose:
$500 in cash or an annuity of $72, payable in monthly in-
stallments of $6 each for the remainder of his life.  Charter
members of the association who may retire from the service
of the company before 20 years’ membership in the associa-
tion, but after 20 years’ service with the company, will re-
ceive one of the above benefits out of a special fund provided
by the company. Charter members who retire at the age of
50 years, after a service of less than 20 years but more than
10 years with the company, will receive of the annuity bene-
fit a proportion based on the ratio of their term of service to
the full 20-year term of service.

The association is governed by a board of seven directors.
Two directors are chosen each year by ballot from among
the members, serving three years, but the seventh director is
appointed by the president of the Birmingham Railway, Light
& Power Company, which is thus represented by one mem-
ber on the board.

The association has been so conducted that it has been
entirely self-supporting.  The only contribution which the
company makes toward its support is furnishing the service
of its clerical force in keeping the books and accounts of the
association free of charge. The annual dues of $12 are
higher than those ordinarily charged by similar organizations,
and in order to prevent any injustice to members who for any
reason terminate their service with the company, the constitu-
tion provides for a graded rebate of the dues as follows:
When membership in the association terminates for any rea-
son except death, all money which has been paid in by the
retired member during his term of membership, less the bene-
fits which he has drawn from time to time, and less the
amount which would have been charged by standard insur-
ance companies for life, accident and health insurance pre-
miums, during his term of membership, will be deposited in a
savings bank subject to his order after one year. If a mem-
ber fails to draw such sum within one year after the date on
which it is payable the money is returned to the treasury of
the association. The constitution contains the accompanying
schedule of life insurance premiums which are deducted.

For accident and health insurance, a deduction at the rate
of $9 per year is made. As will be seen from the table, a
member 21 years of age at the time of his enrollment who re-
tires at the end of the first year, will have deducted from the
$12 paid in as dues the sum of $1.60 for life insurance and
$9 for accident and health insurance, making a total rebate of
$1.40. A member 50 years old at the time of his enroll-
ment is entitled to no rebate whatever, according to the
schedule.

SPRINGFIELD, ILL.

The Springfield Consolidated Railway Relief Association,
of Springfield, Ill., was organized in March, 1905, and has
a constitution very similar to that of the Louisville Relief
Association. Any employee of the company between the
ages of 16 and 45 whose wages are at least $40 per month
is eligible for membership. The board of directors consists
of four officers and six additional members elected by the as-
sociation, of whom three must be trainmen and one employed
in the track department. The president of the association
has power to appoint a visiting committee of four members.
The city is divided into four districts and each member of
this visiting committee is assigned one of these districts. He
must visit any sick or disabled member who resides in his dis-
trict within 48 hours after receiving notice from the secretary,
and must approve all the warrants for relief.
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fee of $1 is charged any new member and the monthly dues
are 50 cents.

The sum of $1 per day is paid to members who are wholly
unable to follow their occupation on account of sickness or
injuries. No benefits are paid for disability of less than
seven days. After 26 weeks of total disability all payments
cease. Death benefits are paid as follows: On the death of
any member of the association in good financial standing, $75
is paid to the beneficiaries named in the application for mem-
bership. The sum of $50 is paid to any member on the
death of his wife, provided the member at the time of making
the application for membership in the association presents a
certificate from a reputable physician, stating that his wife is
not at that time afflicted with Bright’s disease or any other
incurable form of kidney trouble or tuberculosis.

At the time of the organization of the relief association of
the Springfield Consolidated Railway Company the company
guaranteed the payment of benefits by the association until

Age at Time For Membership of

of Enrollment —

in Assoc'aton | Year 2 Years 3 Years 4 Years 5 Years
3] e o5 masee $160  $320  $480  $640  $8.00
22 e 1.65 3.30 4.95 6.60 8.25
23 e 1.70 340 5.10 6.80 8.50
24 " L 1.75 3.50 5.25 7.00 8.75
25 " L 1.80 3.60 5.40 7.20 9.00
26 Y L smeiss 1.80 3.60 5.40 7.30 9.10
27 ' sissswmenis 1.85 3.70 5.55 7.40 9.25
28 ¢ 1.90 3.80 5.70 7.60 9.50
29 7 gegenve 1.95 3.90 5.85 780 9.75
30 ¢ 2.00 4.00 6.00 8.00 10.00
310" 2.05 4.10 6.15 8.20 10.25
32 0" 2.10 4.20 6.30 8.40 10.50
33 . amens 2.15 4.30 6.45 8.60 10.75
34 " saessmrien 2.20 4.40 6.60 8.80 11.00
B35 e arsmaares 2.25 4.50 6.75 9.00 11.25
36 " . 2.30 4.60 6.90 9.20 11.50
37 " 2.35 4.70 7.05 9.40 11.75
38 , 240 4.80 7.20 9.60 12.00
B e i 245 4.90 7.35 9.80 12.25
40 Y Lisewmiies 2.50 5.00 7.50 10.00 1251
| 2.55 5.10 7.65 10.20 12.75
42 °° iisseazees 2.60 5.20 7.80 10.40 13.00
43 2.65 5.30 7.95 10.60 13.25
44 " ... 2.70 5.40 8.10 10.80 13.50
45 2.75 5.50 8.25 11.00 13.75
46 2.80 5.60 8.40 11.20 14.00
47 ' saismiias 2.85 5.70 8.55 11.40 14.25
R 2.90 5.80 8.70 11.60 14.50
49 L. 2.95 5.90 8.85 11.80 14.75
50 " ...l 3.00 6.00 9.00 12.00 15.00

Table of Life Insurance Premiums—Birmingham Relief
Association

such time as sufficient funds were accumulated to meet any
demand for benefit payments. The company has continued
to contribute to the treasury of the association the sum of

$25 a month.
INDIANAPOLIS & CINCINNATI TRACTION COMPANY

The employees of the Indianapolis & Cincinnati Traction
Company organized a voluntary relief association on Jan. 16,
1906. This is known as the Red Line Relief Association,
and now has about 60 members. Nearly all trainmen are
members, but comparatively few shopmen and trackmen have
joined. No especial solicitation has been made to get new
members, but the association has been prosperous and self-
supporting from the beginning. Any regular employee of
the Indianapolis & Cincinnati Traction Company is eligible,
but his written application must be accompanied by a certifi-
cate from some reputable physician to the effect that the ap-
plicant is in good health. The officers of the association con-
sist of a president, vice-president, secretary, treasurer and a
board of six directors, one each being chosen from the track
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department, line department, car service department, shop de-
partment, office department and power station department.
Applications for membership must be made to the director of
the department in which the applicant is employed, accom-
panied by an initiation fee of $1. The names of applicants
are posted on the bulletin board for 10 days, and if at the
end of that time no objection is made by any member of the
association the application is accepted.

The dues are 50 cents per month and in return the mem-
bers receive disability benefits at the rate of $6 per week.
No payment is made, however, for disability covering a
period of less than six consecutive days and more than 20
consecutive weeks. A benefit of $75 is paid to beneficiaries
named in the application for membership on the death of any
member in good standing. Where no person is designated
in the application as a beneficiary, the association applies the
amount of the benefit to the payment of funeral expenses. If,
as a result of sickness or accident, a member is unable to
return to his regular employment, the sum of $50 is paid
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in the train service are obliged to become association members
as one of the conditions of accepting employment with the
railroad company. The association has a social and educa-
tional side as well as being a charitable and benevolent in-
stitution. The Brooklyn Rapid Transit Company has pro-
vided and furnished club rooms at 11 depots. These club
rooms are open to all employees in the train service, whether
members of the benefit association or not, but they are run as
an adjunct to the benefit association primarily and are under
the supervision of the secretary of the association. Any male
employee in any branch of the service between the ages of 21
and 50 is eligible to membership. The initiation fee is $1
and the dues are 50 cents per month. This amount is de-
ducted from the pay check of each employee, so that there is
no difficulty in collecting dues each month. The medical
examination of applicants for employment is relied upon to
protect the association against the acceptance, as members, of
persons who are in poor health.

The benefits paid are as follows: A death benefit of $150

AGE LIMITS WEEKLY BENEFITS
FOR FOR SICKNESS OR DEATH BENEFITS
MEMBERS ACCIDENT
NAME OF ROAD ——— Initiation Apnwal — - REMARKS
. Fee Dues L
| Rate Limit | Total Al
Min. | Max. per o lowedin| Mem- = Wives = Chil-
Week | Time ‘ | Year | bers dren
Birm'gham Ry., Lt. & Pr.Co. 21 50 | None $15.00 $7.00 '60days| $100 | $100 to
| $500 $50 $15 ‘Accidentinsurance also.
18 45 | None 6.00 7.00 10 wks. | 70 ' 1000  None | None
Boston Elevated......... N se None 6.00 7.00 | 12 wks | 84  None None = None
" .. None 6.00 500 |.......fieennn See Note. None = None Note.—$I for each member.
Brooklyn Rapid Transit. .. .. 21 50 | $1.00 6.00  7.00 | 90days 90 | 150 | None | None Free medical attendance also.
Ft. Wayne & Wabash Valley., 16 45 None 6.00 - 3.50 120 days 60| 100 None None Weeklyaccidentbenefit, $5.25.
Indianapolis & Cincinnati.. .. o 1.00 6.00 6.00 | 26 wks. | R 75 | None | None $75 for total disability.
Little Rock Ry. & Elec. Co. .. .. | None 6.00 600 | 6wks.| ...... | 100 None | None $100 for total disability.
Louisville Ry. Co........... 16 45 None 6.00 630  6mos.| ...... [ 150 50 | 25 Benefit reduced to $3.50
| I after 6 months.
Met. St. Ry. Co., KansasCity 21 None 100 1260 10.50 80 days 120 |See Note 50 | 35 Note.—Extra assessment, net-
{ ‘ ting about $750.
Nashville Ry. & Light Co.. .. 0.25 5.20 5.00 = 8 wks. 40 | None = None | None
1200 12.00 | 5
Terre Haute, Ind. & East.. . . . None { 9.60 10.00 |} 26 wks 100 ' None = None Three classes of members.
'L 720 8.00
Springfield (Ill.) Cons. Ry.. 16 45 1.00 6.00 700 26wks. ...... 75 50 None
Springfield (Mass.) StRy.Co. 21 .. None 6.00 7.00 60 days 60 None None  None
Syracuse Rapid Transit .... .. i None = 6.00 7.00 90 days 90 | 150  None  None
tica & Mohawk Valley. . ... 21 45 1.00 6.00 7.00 90days 90 300 None  None $1 fee for medical examination.
| None 5.20 4.00  None 208 500 None None Dues based on wages receiv’d
Rhode Island Co., Prov.,R. L., 35 { None 7.80 6.00 None 312 750 None  None } Disability benefits continue
‘ None 10.40 8.00 None 416 | 1000 None | None | to 70 yrs. of age, when pen-
| sion begins.

Electric Railway Employees’ Mutual Benefit and Relief Associations

to such member as full settlement of claims on the associa-
tion on account of that disability. If the accident or sick-
ness results in death, the sum of $75 is paid in full settlement.
No member is entitled to benefits whose sickness or disability
or death is the direct result of debauchery, illegal practices or
self-inflicted injuries. The Indianapolis & Cincinnati Trac-
tion Company contributed $1 for every charter member of
the association at the time of its organization, but has made
no contribution since. No special assessments have been
levied on members since the association started.

BROOKLYN

The Employees’ Benefit Association of the Brooklyn Rap-
id Transit Company is probably the largest organization of
its kind in the country among street railway employees. On
Dec. 31, 1907, this association had a membership of 6500.
It was organized in May, 1902, and previous to July 1,
1904, the membership was not obligatory, nor is it now
among employees who were in the company’s service prior to
that time. Since July 1, 1904, however, all new employees

to beneficiaries of deceased members and a disability benefit
of $1 per day paid for complete disability by reason of sick-
ness or injury. Disability benefits are limited to $90 in any
one year. Membership in the association brings with it free
medical attendance by the association’s physician and a con-
stderable reduction in the price of medicines purchased from
certain druggists throughout the city with whom the associa-
tion has agreements.

The railroad company has a deciding voice in the manage-
ment of the affairs of the association. The officers of the
organization are a president, who is always the head of the
operating department of the railroad company; a vice-presi-
dent, selected from among the members; a treasurer, who 1s
always the secretary and treasurer of the railroad company,
and a board of six trustees. Three of these trustees are
appointed annually by the president of the railroad company
and the remaining three are selected annually by the mem-
bers. The secretary is appointed by the board of trustees,
which also selects the association’s physician and assistant
physician.  The association physician is paid a salary at the
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rate of 90 cents per year per member, and both he and his
assistant are required to give their immediate attention to
members whenever called upon.

The association i1s in a very prosperous condition. Dur-
ing the year ending Dec. 31, 1907, it paid out for sick bene-
fits $25,300; for death benefits, $10,245; for medical
service and salaries, $10,344.38; for miscellaneous expenses,
$3,041.40, making a total of $48,930.78. The receipts
for the year, including a balance from the previous year car-
ried over, were $70,146.38. These receipts were made up
of initiation fees and dues, together with a large donation
from the company. This donation, which is the annual con-
tribution to the treasury of the association by the company,
consists of the interest received on badge deposit money, re-
ceipts from the sale of unclaimed lost property and the bal-
ance of the conductors’ fidelity fund. The Brooklyn Rapid
Transit Company does its own bonding of conductors, and
the unexpended balance of the fund appropriated for this
purpose is annually turned over to the benefit association.

BOSTON

The Boston Elevated Railway Company fosters three
mutual benefit associations among the employees of its elevated
and surface divisions. The oldest of these is the Metropoli-
tan Mutual Aid Association, organized in 1882. This is
the largest as well as the oldest organization of the three.
Membership in it is open to male employees of the company
between the ages of 18 and 45 who have been certified as to
the condition of their health by the medical examiner of the
company. The yearly dues are $6, payable in monthly in-
stallments of 50 cents each. The sum of $7 per week is
paid to members wholly disabled by sickness or injury for
more than one week. No member is allowed to receive more
than $70 in sick benefits in any consecutive 12 months. A
death benefit of $1,000 is paid unless the membership in the
association falls below 1000, in which case the beneficiaries
receive as many dollars as there are members in good stand-
ing. The rallway company contributes the actual cost of
the clerical work necessary to keep the books of the organiza-
tion and pays its current running expenses, which are quite
small.

The second of these associations is the Boston Elevated
Mutual Aid Association, organized in 1907. It is a sick
benefit association solely, having no death benefit feature.
Its dues are 50 cents per month and it pays a benefit of $7
a week for sickness, with a ljmit of $84 in any consecutive 12
months.  The third of these associations is the Mutual Bene-
fit Association of Division 3, which was organized among the
employees of the Third Division of the system. It pays a sick
benefit of $5 per week and a death benefit of as many dol-
lars as there are members in good standing. Its dues are
also 50 cents per month.

TERRE HAUTE, INDIANAPOLIS & EASTERN
In 1904, the employees of the Indianapolis & North-

western Traction Company organized the Northwestern Mu-
tual Relief Association. After the consolidation of this rail-
way with several other interurban lines into the system now
known as the Terre Haute, Indianapolis & Eastern, the by-
laws of the association were amended so as to include the
employees of all the branches of the Terre Haute, Indianapo-
lis & Eastern system. Any employee in good physical condi-
tion is eligible for membership. There are three classes of
membership, based on the amount of dues paid per month,
and the amount of weekly benefit to which each member is
entitled in case of disability is proportional to the dues which
he pays. Members paying $1 per month receive $12 per
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week benefits, members paying 80 cents per month receive
$10 per week benefits and members paying 60 cents per
month receive $8 per week benefis. No member, however, is
allowed to draw benefits as great as his weekly salary as
shown upon the payrolls of the company. The association
also pays a death benefit of $100. All of the officers of
the association are chosen by vote of the members and the
association 1s entirely independent of the railroad company in
its support and management. It has never received a dona-
tion from any source except such money as has been derived
from entertainments given by the members for the purpose
of raising extra funds.
KANSAS CITY

The Fraternal Aid and Protective Association of the
Street Railway Employees of Kansas City is an organization
similar to the benefit association of the Brooklyn Rapid Tran-
sit Company in that it has a social and educational side com-
bined with the benevolent features. The following is quoted
from Article 2 of the constitution and sets forth the purposes
of the association: ‘“The purposes of this association are to
aid its members while they are disabled by reason of sickness
or injury and at their death to contribute aid to their bene-
ficiaries; to promote the interests and elevate the standard of
street raillway employees; to provide and maintain a place of
meeting for the use of members and their families; to en-
courage and promote a spirit of friendliness and good-fellow-
ship among its members; to educate its members to a higher
standard of efficiency; to study, investigate, discuss, debate
and encourage its members in the study, investigation and
discussion of matters and questions pertaining to street rail-
way operation; to inculcate just and equitable principles of
dealing in all matters pertaining to the welfare of this asso-
ciation or its members.”’

Membership in this association is open only to employees
of the train service of the Metropolitan Street Railway and
allied companies. No maximum limit of age is placed, but
the minimum age limit is 21 years.

The Metropolitan Street Railway Company has equipped
comfortable club rooms in the main office building, which are
open to members and non-members alike, but the secretary
of the benefit association is in charge. Aside from furnish-
ing such a meeting place, the company does not contribute
directly to the financial support of the association.

The regular dues are 80 cents per month with a member-
ship fee of $1, and an additional fee of 15 cents per month
if an employee wishes to insure his wife against death. Upon
the payment of 10 cents per month for each of his children,
a member may also insure them against death. Members
are also assessed 50 cents on the death of each member and
the entire amount raised by such assessments is paid as a death
benefit. At the present time this would be about $750, as
the association has about 1500 members.

The sick benefits for members are $1.50 per day for each
day of total disability after the first five days and for a period
not exceeding 80 days. No member is entitled to receive
more than $120 in any one year in sick benefits. The amount
paid for the death of a child is $35, and for the death of a
member’s wife, $50.

The president and vice-president of the benefit association
are selected from among the higher officers of the Metropoli-
tan Street Railway Company. The affairs of the association
are managed by a board of 12 directors selected from among
the train service men.

The by-laws of the association contain one or two some-
what unusual provisions.  Article 18, for example, reads as
follows: ‘““No political or religious question of any kind that
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will conflict with the interests of the Metropolitan Street Rail-
way shall be discussed at any of the meetings of the associa-
tion.”” Article 10 states that “the president shall appoint a
committee of six, to be chosen from the members, to act as
pall-bearers, to wear full uniform and attend all funerals of
members in Kansas City unless the beneficiaries wish other-
wise.”’
FORT WAYNE & WABASH VALLEY

The Employees’ Mutual Benefit Association of the Fort
Wayne & Wabash Valley is one of the newest organizations
of this kind, having been started on Oct. 1, 1907. Its con-
stitution was drawn up by a committee of the officers’ asso-
ciation of the company after a careful study of all of the
street raillway and steam road employees’ benefit associations
in the country. The association is governed by a board of
seven trustees, the chairman of which is the general manager
of the company. Three trustees are appointed by him from
among the members of the officers’ association; the other
three are elected by the employees. This board is soon to be
increased to 11 members in order to give the employees of
each department a representative on it.

The dues are 50 cents a month, and all employees of the

company between the ages of 16 and 45 years who are in

good physical condition are eligible for membership. When
a member is disabled by injuries received in an accident he
receives 75 cents a day after the first seven days, but if the
disability is caused by sickness the benefit is only 50 cents a
day. Payment of sick or accident benefits is limited to 120
days in any one year. The death benefit is $100.

The association started with 340 members and now has
over 500 employees enrolled. In the first eight months of
its existence it paid out more than $900 in sick, accident and
death benefits. The company contributed a generous sum on
the organization of the association and signified its intention
of making further contributions whenever necessary. It also
contributes the services of the clerical force in the auditor’s
office to keep the books and records of the association and
pays the wages of employees relieved from duty to attend the
meetings or other business connected with the association’s
affairs. In connection with the association the company has
provided club rooms for the members at four division points.

The employees of the Nashville Railway & Light Com-
pany have a small sick benefit association which is conducted
without much formality. All white employees in good health
are eligible, and an initiation fee of 25 cents is charged each
member. The dues are 10 cents per week and $5 a week
is paid in benefits for a period not longer than eight weeks.
The company’s paymaster is the treasurer of the organization,
and has authority to deduct the weekly dues from the pay
envelopes of the members.

OTHER CITIES

There are a number of other benefit associations in other
cities more or less like those already described. The details
of these are given in the accompanying table.

In addition to the roads mentioned in the table, the follow-
ing companies, among others, have some form of benefit asso-
ciation for their employees: Cincinnati Traction Company;
San Bernardino Valley Traction Company; Portland (Ore.)
Railway, Light & Power Company; Capital Traction Com-
pany (Washington, D. C.); Central Pennsylvania Traction
Company; Washington (D. C.) Railway & Electric Com-
pany; Syracuse Rapid Transit Company; Montreal Street
Railway Company; Pittsburg Railways Company; Auburn

& Syracuse; Metropolitan Street Railway Company, of New
York.
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The Union Electric Company, of Dubuque, Ia., does not
have a benefit association among its employees, but one of
the conditions of employment is that applicants agree to carry
an accident insurance policy for a reasonable amount, in order
to protect themselves and their families against accidents
caused by or through the negligence of the employer, em-
ployee, or otherwise during the time they are in the service of
the company.

PENSIONS FOR OLD EMPLOYEES

The plan of pensioning superannuated and disabled em-
ployees has been adopted by only a few electric railway
companies in this country, although it is quite general abroad.
An account of the methods employed is added here in the
chapter on Welfare Work for the sake of completeness.

There are two plans for establishing pension systems. One
is for the company to bear the entire cost and to retain the
right at any time, if circumstances warrant, to cease payment
of the pensions. The other plan is to incorporate the pension
scheme as one of the features of the employees’ mutual bene-
fit association. The former is in many ways to be preferred,
because when a man leaves the service of a company he loses
all rights which he may have had to participate in the pen-
sion plan. He has paid nothing for its support and has no
equity in the pension fund or any cause for claims against it.
The provisions of the pension schemes of a number of street
railways in the United States are given below.

The Union Railroad Company, of Providence, R. 1., now
the Rhode Island Company, was the first road in the United
States to inaugurate a regular pension scheme for its old em-
ployees, in October, 1901. At the present time seven men
are on the pension list. The pension scheme supplements the
work of the employees’ mutual benefit association, started
about the same time. Pensions begin at age 70, and are
based on a graded percentage of wages received for the 10
years before retirement. If the employment has continued for
more than 35 years, the pension is 2 per cent of the average
weekly wages for each year of such employment, the total,
however, not to exceed 100 per cent. If between 30 and 35
years, | 3/4 per cent; if between 25 and 30 years, 1 1/2
per cent; if between 20 and 25 years, 1 1/4 per cent, and if
less than 20 years, 1 per cent. Under this plan, if an em-
ployee has served 35 years and had average weekly wages of
$15, his pension on reaching the age of 70 years is 70 per
cent of $15, or $10.50 per week, which is equivalent to
$546 per annum. The entire cost of these pensions is borne
by the company. The weekly payments for total disability
provided for under the mutual benefit plan continue until the
age of 70 years is reached, if the disability is permanent, and
then the pension payment is begun. Employees having wives
dependent on them and receiving pensions may carry $1,000
life insurance by having 20 cents each week deducted from
the pension. )

The second pension scheme for street railway employees to
be put into effect was that begun by President Vreeland, of
the Metropolitan Street Railway Company, of New York, in
1902, and it is still in force in spite of the financial and other
difficulties in which the Metropolitan has been involved in
recent years. This pension scheme was the culmination of
the welfare work among employees which was so strongly en-
couraged and supported by Mr. Vreeland during his connec-
tion with the company. The plan provides for voluntary
and involuntary retirement of all employees between the ages
of 65 and 70 whose annual maximum wages have not ex-
ceeded $1,200 per annum, and who have had 25 years or
more of service with the Metropolitan Street Railway or any
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of its constituent companies. Employees to receive pensions
are divided into two classes: First—All employees who have
reached the age of 70 years, who have been continuously in
such service for 25 years or more preceding such date of
maturity ; and, Second—All employees from 65 to 69 years,
who have been 25 years or more in such service, who, in the
opinion of the trustees of the pension fund, have become physi-
cally disqualified for active service. All employees of 70
years of age are considered to have attained a maximum age
allowed for active service and are retired by age limit, while
those whose ages are between 65 and 70 may be retired on
pension if found on examination to be physically incapable.

The pension allowance is based on the following scale:

(a) If service has been continuous for 35 years or more,
40 per cent of the average annual wages for the previous
10 years.

(b) If the service has been continuous for 30 years, 30
per cent.

(c) If the service has been continuous for 25 years, 25
per cent.

The fund from which these payments are made is con-
tributed annually by the company and no expenses of any
kind are placed upon the trainmen who are the beneficiaries.
The only restriction of any kind placed on the payment of
pensions is that the beneficiary must be a member of the Met-
ropolitan Street Railway Association, which is the mutual
benefit association of the company’s employees.

The Boston Elevated established a pension scheme in
1903. Any car service employee who, in the judgment of
the management, has satisfactorily performed his duties in the
service of the company continuously for 25 years, or who has
reached the age of 60 and been continuously employed by
the company for at least 15 years, may be retired from the
service of the company at his own or the company’s option.
A retired employee receives a sum not exceeding $25 per
month during the rest of his life.  This pension system is en-
tirely independent of the benefit associations organized among
the employees and the entire cost is borne by the company.

On the Louisville Railway Company pensions ranging
from $16 to $18 per month are paid to about a dozen old
employees. Two years ago the directors of the company
appointed a committee of three of their number with the
authority to retire any long-service employees who had then
reached the age of 60 years. 'The selection of the benefi-
ciaries and the amount of the pension paid rests entirely with
this committee of three directors. The company has never
made any formal announcement of its intentions in this direc-
tion and the pension scheme is not based on any specific re-
quirements of age or length of service.

One of the provisions in the constitution of the Birming-
ham Railway, Light & Power Company Benefit Association
is for the payment of an annuity to members of the associa-
tion after 20 years of membership. The amount of this en-
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dowment or annuity is $500 in cash or $72 a year for the
remainder of a member’s life.  The association has only been °
organized about three years so no employees have yet come
under this provision. The railway company, however, has
agreed to provide a special fund for the payment of these
endowments to charter members of the association, who may
retire from the service of the company before 20 years’ mem-
bership in the association, but after 20 years’ service with
the company.

In Brooklyn, there are about 20 old employees of the
Brooklyn Rapid Transit Company to whom gratuities of $20
are paid monthly by the company. There is no formal agree-
ment or specific pension scheme, but the men are cared for
from month to month. It is the practice of the company to
care for men who have grown old in the service by placing
them in positions where the work is easy, such as watchmen,
gate tenders, door tenders, hall men, etc.

On Jan. 1, 1907, the Washington (D. C.) Railway
& Electric Company established a new pension system, in
which employees who have attained the age of 70 years and
those who have worked continuously for 20 years or more,
in the service of the company, and who have become physi-
cally disqualified by reason of injuries received in the service
will be benefited. Employees participating in the pension
benefits must be members of the Washington Railway Relief
Association.  The allowances to retired employees are as
follows: If the service with the company has been continuous
for 35 years, the sum of 40 per cent per annum in equal
monthly installments on the average annual wages for the 10
years preceding the retirement; if the service has been con-
tinuous for 30 and less than 35 years, 30 per cent per an-
num; if the service has been continuous for 25 years and
less than 30 years, 25 per cent per annum; if the service has
been continuous for 20 years and less than 25 years, 20
per cent per annum. The railway company has appropriated
the sum of $5,000 annually to defray the expenses incurred
in paying these pensions. Pension allowances may be re-
voked by the pension board appointed by the president of the
railway company upon conclusive proof that the recipient has
been guilty of misconduct, of which the board is the judge.

The Denver City Tramway Company established a pen-
sion system in 1903, under which old employees who have
been retired after reaching an age of 65 years and after
having had 25 years of ‘continuous service with the company,
receive pensions ranging from $15 to $25 a month. Uni-
formed employees in regular train service receive $25 a
month on retirement. = Employees in other branches of the
service who have received average monthly wages of $80 or
more for 10 years preceding retirement also receive pensions
of $25 a month. Employees receiving average monthly
wages of $60 to $80 get $20 a month, and employees whose
wages were less than $60 get $15 a month. At the present
time only two old employees are on the pension list.




TRAIN DISPATCHING METHODS AND FORMS
OF TRAIN ORDERS

HE safe and prompt movement of cars is the first con-

sideration of the operating department of an electric

railway, whether it be city, suburban or interurban.
Normal operation can be sufficiently well covered by the time-
table and a few simple rules, but when there are delays or
heavy travel requiring extra cars to be run, an elaborate system
of directing the movements of cars from point to point under
the direction of one responsible head becomes necessary. The
degree of elaboration with which the details of such a system
needs to be worked out depends largely on local conditions. A
few safeguards are sufficient in one situation; all of the safe-
guards considered necessary by steam roads, as outlined in
the Standard Code of the American Railway Association,
are not thought sufficiently complete by other companies and
are supplemented by additional rules and precautions.

CITY LINES

City lines, of course, present the simplest methods of train
dispatching, for cars are run at comparatively slow speeds,
and turnouts in single track are usually spaced so closely
together that no long delays are occasioned by failure to
make scheduled meeting points on time. An inspector at
the busy downtown junctions, who directs the movements of
cars past one point, is frequently the only dispatching system
employed and is all that is required to handle cars safely and
on schedule time. On the other hand, where traffic is very
heavy, as in the congested districts of large cities, a central
dispatchine system, intended more to preserve the proper in-
tervals between cars than for any other purpose, has been
found of great value. Such a system has been completely
developed in Denver. Similar large telephone systems have
been installed in Eastern cities, but primarily for inter-
corr{munication.

SUBURBAN LINES

Suburban roads are an intermediate development between
the high-speed interurban roads and the city roads. The
speed is not so high as on the interurban roads, but at the
same time is great enough to require precautions not necessary
on city lines. Turnouts on single track are farther apart
and there are more chances for long delays. The density
of traffic is often as great as on city lines during the summer
and in many places during the commuting hours. The prin-
cipal field of development in dispatching systems for such
roads has been some form of block signals at turnouts, oper-
ated either manually by the train crew or automatically by
the passage of the trolley wheel under a contact switch. The
telephone, as a supplementary aid in moving trains over the
road, is used to some extent by suburban roads, but not often
with the adjunct of written train orders, which require some
time in transmission and delivery.

INTERURBAN LINES

High-speed interurban roads require the most safeguards
and have naturally developed the most complex systems of
train dispatching. Most of these are based on the general
method outlined in the Standard Code of the American Rail-
way Association, but considerably modified to meet the con-
ditions peculiar to electric railway operation, and particularly
the use of telephones in transmitting orders from dispatcher
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to train crew. With few exceptions the telephone is uni-
versally used for train dispatching on interurban electric roads
throughout the country. Most of the interurban mileage is
single track and automatic block signals have not yet been
adopted to any great extent for long stretches, although they
have proved valuable at many points of special danger or
congestion. A few double-track roads have installed auto-
matic block signals, using track circuits, but the expense of
equipping a road with signals of this type close. enough to-
gether to permit handling cars at short intervals is so great
that the benefits derived in the way of safety and expediting
the movement of cars are hardly enough to warrant the invest-
ment. Train order signals operated automatically from the
dispatcher’s office and designed to stop a car for the purpose
of getting into communication with the crew are, however, be-
ing installed in large numbers, as they have proved a valuable
adjunct to the ordinary dispatching system.

ADHERENCE TO STANDARD CODES

There are five standard codes of train rules in existence
which include instructions for issuing, receiving and carrying
out written train orders. The rule books of nearly all of the
interurban roads in the country which operate high-speed
cars contain instructions regarding train orders, which are
either copied verbatim from one of these five standard codes
or are modeled closely along the same lines. The changes
made are usually the omission of certain clauses which do
not apply on account of local conditions or the addition of
others to cover special cases. These five standard codes are
those adopted by the American Railway Association (steam),
American Street & Interurban Railway Association, Cen-
tral Electric Railway Association, Street Railway Associa-
tion of the State of New York and the Indiana State Railroad

Commission.
AMERICAN RAILWAY ASSOCIATION CODE

The American Railway Association (steam) code is the
oldest of these and covers the contingencies of railroad oper-
ation in a complete way. But it is not altogether perfect,
and from the standpoint of the electric roads does not in
its entirety meet the conditions of interurban operation as sat-
isfactorily as some of the other codes based on it in a general
way but considerably modified. The principal objection urged
against the method of train dispatching outlined in it is that
it i1s too cumbersome, and hence does not readily adapt itself
to the quick movement of frequent trains which prevails on
interurban roads. It assumes the presence of an operator at
train order stations, who acts as an intermediary between the
dispatcher and the train crews. Ordinarily the exigencies
of traffic require means whereby every siding becomes a train
order station, and this the telephone provides for. With
train crews in direct communication by telephone with the
dispatcher, many of the clauses in the American Railway As-
sociation code become meaningless and of no practical use
to many roads. There are, however, a number of electric
roads which cling to the provisions of this code as regards
train orders, and see no reason for departing from it in any
essential respect. Among these may be noted the Toledo &
Indiana Railway Company, Scioto Valley Traction Com-
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pany, Toledo & Western Railroad Company, Waterloo,
Cedar Falls & Northern Railway Company, Inter-Urban
Railway of Des Moines, Ia., Philadelphia & Western Rail-
way Company, Quebec Railway, Light & Power Company,
Spokane & Inland Empire Railroad Company, Northern
Electric Railway Company, of Sacramento, Cal., and the
Albany & Hudson Railroad Company.

NEW YORK STREET RAILWAY ASSOCIATION CODE

The code of the New York Street Railway Association
adopted in September, 1907, is very neatly like that of the

Albany & Hudson Railroad Co. IT«T
3l

3| Order No.

Received from Supt's Office, Renssetacr,

oo = '

190 .

At. Station

CONDUCTOR AND MOTORMAN MUST EACH HAVE A COPY OF THIS ORDER.

Fime rearrved M. -

COHDUCTOR MOTORMAN AN MADE AT

Fig. 1—Standard Form “31” Train Order Blank

American Railway Association as regards the rules relating
to train orders. A number of roads in the State of New
York have adopted these rules, among them being the Inter-
national Railway Company, of Buffalo, on its interurban
divisions, the Fonda, Johnstown
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phone in transmitting train orders and provide a different pro-
cedure when train orders are delivered at stations - where
agents or operators are on duty and at sidings where there is
no operator. The Utica & Mohawk Valley Railway Com-
pany, Northern Texas Traction Company, DeKalb-Syca-
more & Interurban Traction Company and the New Jersey &
Hudson River Railway & Ferry Company are among the
roads which use this code and the method of train dispatching
outlined by it.

CENTRAL ELECTRIC RAILWAY ASSOCIATION AND INDIANA
COMMISSION CODES

The rules of the Central Electric Railway Association,
which, so far as train dispatching is concerned, are almost
identical with those approved by the Indiana State Railroad
Commission, have been adopted by most of the roads in the
Middle West. The following is a representative list of roads
in Indiana, Ohio and Michigan which employ the method
outlined by these two codes: Fort Wayne & Wabash Valley
Traction Company; Cleveland, Southwestern & Columbus
Railway Company; Terre Haute, Indianapolis & Eastern
Traction Company ; Indianapolis & Cincinnati Traction Com-
pany; Evansville & Southern Indiana Traction Company;
Toledo Urban & Interurban Railroad Company; Louisville
& Northern Railway & Lighting Company; Detroit United
Railway System; Kokomo, Marion & Western Traction
Company; Michigan United Railways Company; Western
Ohio Railway Company; Pittsburg & Butler Street Railway
Company.

The principal point which distinguishes the practice laid
down by these rules from the practice elsewhere is that in all
cases one member of the train crew calls the dispatcher and
writes the order as received over the telephone. The other
member of the crew is then required to repeat the order as

& Gloversville, the Oneonta &
Mohawk Valley Railroad Com-
pany, the Rochester & Sodus
Bay Railway Company and the
Rochester & Eastern Rapid Rail-
way Company. The only essen-
tial difference between the rules

INTERNATIONAL RaiLway CompPaNny.

BUFFALO & LOCKPORT AND LOCKPORT & OLCOTT DIVISIONS.
TELEGRAPIC TRAIN ORDER NO.. ...

Superintendent’s Office,

190

given in the American Railway FORM
Association code and in the New I 9
York Street Railway Association

code 1s the inclusion of a rule,
217A, in the New York code,
providing for train crews receiv-
ing orders by telephone at remote

For

CONDUCTOR AND MOTORMAN (OR ENQGINEER) MUST EACH HAVE A COPY OF THIS ORDER.

lo of

FORM

sidings direct from the dispatcher.
This rule reads as follows:

Rec’d

M. Made at M.

Rec'd by op’r.

“217A. When necessary for

train crews to receive train orders

by telephone, the conductors
must receive and make a written
record of the order. The motorman must repeat it back
from the record made by the conductor. The order must not
be acted upon until ‘complete’ is given by the train dispatcher
to motorman and acknowledged by the conductor.”

AMERICAN STREET & INTERURBAN RAILWAY ASSOCIATION
CODE

The American Street & Interurban Railway Association

rules for train dispatching have not been widely adopted,

although they more nearly fulfil the requirements of electric

roads in many important respects than the rules of the Ameri-

«can Railway Association. They assume the use of the tele-

Fig. 2—Standard Form “19” Train Order Blank

written to the dispatcher, and both must sign it before the
“complete” is given and the order is in force. At stations
where operators are on duty the sole function of the opera-
tor is to set the train order signal to stop on receiving instruc-
tions from the dispatcher, and the train crew, on arriving,
call the dispatcher and receive their orders in the same way
as at an outlying siding without involving the operator in any
way.
MISCELLANEOUS CODES

There are, of course, a number of roads which do not use
any of the codes previously mentioned, but have their own
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specially worded rules and individual methods of train dis-
patching. These roads are mostly confined to the New
England States and the far West. The New FEngland
roads which are included in this class operate interurban lines
which more nearly resemble suburban roads, running as they
do for long distances through thickly populated districts at
moderate speeds. On the Boston & Worcester, for example,
regular trains are run on a |5-minute headway and extras
are frequently run in between regular trains. The double
order system of train dispatching, as laid down in all of the
standard codes, would hardly be practicable to use under
such conditions, as too much time is required to receive and
complete an order under this system. With a [5-minute
headway the delays incident to communicating with the dis-
patcher after the manner prescribed in any of the standard
codes would soon result in every train on the road being off

schedule.

USE OF THE TELEGRAPH FOR TRAIN DISPATCHING

While the telephone is almost universally used in trans-
mitting train orders on interurban electric roads, some few
companies still cling -to the telegraph, using the telephone
occasionally in emergencies. The use of the telegraph is
confined in most cases to those roads which follow the pro-
cedure of the American Railway Association Standard Code,
which is based on the assumption of having an operator act as
an agent between the train dispatcher and the train crews in
.the transmittal of orders.

The Quebec Railway, Light & Power Company has 11
telegraph stations on its Montmorency division, 25 miles long,
and has no telephone line. The Toledo & Western Rail-
road Company ; the Waterloo, Cedar Falls & Northern Rail-
road; the Northern Electric Railway Company, of
Sacramento, Cal.; the International Railway Company, of
Buffalo, and the Spokane & Inland Empire Railroad Com-

pany all use the telegraph in transmitting orders to stations

THE TOLEDO & INDIANA RAILWAY

TRAIN ORDER BLANK

Order No. ...... Date e 190 ...

AL v toC. & M.of .. . ...

Conductor ‘Train OK'd by Time

Dispatener.

Fig. 3—Train Order Blank—Toledo & Indiana

where operators are on duty, but also have telephone lines
which can be used by train crews at sidings or at stations
when the operator is not on duty.

USE OF TELEPHONES FOR TRAIN DISPATCHING

On a line of any considerable length there is usually enough
telephone communication between departments to keep a
single private telephone circuit so busy as to interfere with the

ELECTRIC RAILWAY JOURNAL.

819

free and prompt use of the line for dispatching purposes.
Many of the more important interurban roads have therefore
installed an entirely separate line for the dispatcher’s use, con-
nected to all stations, substations and jack boxes or booths at
sidings. The general line, which connects the ticket offices,
substations and power house, can be used in an emergency
when the dispatcher’s line fails. Twenty-two out of 35 roads
from which answers were received state that they use a separate

SCHENECTADY RAILWAY COMPANY
Train Order No.....____

Super *s Office. 190_

To of at
—— ]

MOTORMAN

CONDUCTOR

Fig. 4—Train Order Blank—Schenectady Railway Company

line exclusively for dispatching. The other 13 roads, most
of which are comparatively short or which use the telegraph
as well as the telephone, use only one general line for all
company business. One of these, the Pittsburg & Butler
Street Railway Company, is fortunate in having parallel long-
distance telephone lines which are connected to all stations
and which can be used in case the company’s private line
fails.

TELEPHONE EQUIPMENT AND CONNECTIONS

Three forms of telephone instruments are in general use,
wall sets permanently mounted in stations and in locked
booths at sidings, portable telephones carried on every car,
and stationary telephones permanently mounted in the front
vestibules of cars. The portable sets are hung in the front
vestibule and are commonly used without taking them down.
It is convenient, however, to have them removable in case a
car breaks down at some distance from a jack box, and it is
necessary to call for assistance or to notify the dispatcher in
order to protect the car. Some roads have telephones in
booths and also provide portable sets on cars as a double
convenience. QOut of 37 roads from which answers were
received, 20 reported that they used only fixed telephones in
booths at sidings and stations and did not equip their cars
with telephones or their line with jack boxes. The Waterloo,
Cedar Falls & Northern originally had its cars equipped with
telephones and placed jack boxes every 2 miles. The car
telephones were later taken out and the jack boxes abandoned.
On the Cleveland, Southwestern & Columbus, only work
cars are equipped with portable telephones and poles for
making connection with the telephone line overhead. No jack
boxes are provided.

Eight roads report that they use no booths at sidings, but
have all cars equipped with telephones. Nine roads report-
ing have both telephones on cars and booths at sidings. The
location of telephone jack boxes at sidings and their spacirg
between sidings vary widely on different roads. On the
Rochester & Sodus Bay a single box is provided in the center
of the siding and none at all between sidings. The Roches-
ter, Syracuse & Eastern, which is double tracked, locates a
box on every 25th pole, or at intervals of about 2000 ft.
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The Rochester & Eastern Rapid Railway places boxes in the
center of short sidings, and at each end opposite the switch-
stands of long sidings. Cars are equipped with a bamboo
pole, by means of which the telephone line can be reached at
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kinds of blanks for this purpose. A *‘31”" order is given to
the operator but is not made complete until the operator has
repeated the order back, has secured the signature of the con-
ductor and engineman of the train to which it is addressed
and repeated their signatures with

his own back to the dispatcher.

General Superintendent’'s Office
Train Order No .. To C. and M. or E. of Train.

Engine No. Car No... . At

Received by Repeated by

Made at M

PHILADELPHIA & WESTERN RaiLwAY COMPANY

This is a precaution whereby the
dispatcher has positive assurance
that the order has been delivered
to the train crew. Form 31, ac-
cordingly, has spaces provided
for the address at the top, a blank
space for the order itself and
spaces below for the signatures of
the conductor, engineman, op-

erator and dispatcher’s ‘‘com-
l plete.” A ““19” order is made
“complete” without the signa-
tures of the conductor or engine-
| man of the train addressed, and
i1s a more convenient, but not so
l safe, method of transmitting or-

ders. Form 19, on which such
an order is received, contains no
spaces for the train crew’s signa-

..190

General Superintendent. |

CONDUCTOR AND MOTORMAN (OR ENGINEMAN) MUST EACH HAVE A COPY OF THIS ORDER

tures, and in this respect only

differs from Form 31. As al-

Fig. s—Form “31” Train Order Blank—Philadelphia & Western

any point in emergency, and no jack boxes are provided be-
tween sidings. The Utica & Mohawk Valley Railway, also
a double-track line, has jack boxes mounted every half-mile.
On the Fort Wayne & Wabash Valley jack boxes are

mounted on poles 500 ft. away from the siding in each direc-

ready mentioned, the New York
Street Railway Association code
is substantially the same as that of the American Rail-
way Association, and specifies the same form for record-
ing “31” and “19” orders. A standard ‘31" order
form as used by the Albany & Hudson is shown in
Fig. 1, and a standard “19” order form as used by the

tion. Between sidings they are

spaced half a mile apart. The

Exansville & Southern Indiama The Cleveland, Southwestern & Columbus R’y Co.

Traction Company has. a jaCk Train Order N oo O 190 ....... \

box located at each switchstand

but none between sidings, as cars To Conductor and Motorman:

are equipped with poles with TrA NG .. oo cummssmersamesensnnont Car Nowuvueneeeeeneeennnn. Y IR . .00

which the telephone line can be A Meet Train Nou..veerveernsinnnnns Car Nowwereeuraeerevenees Abeveaaeueserteseseesesessessasaes s eeses s e

reached. Some of the other B Meet Train Nowoweoneererieesensenns Car No. Alueeiis vreeeseseseseststessensontsreeseseseesssesesssseseees

distances between jaCk boxes re- € Meéet Train No...ccoueeuereernieiinennens Car NOveeeeenneenennnans At

ported are: British Columbia D Meet Train No.....ccoomvemmmssesoisens CariNg:-..cosvewmmvmsmeninss 7 e o i

Electric  Railway, 1200 s [ e e

BOSton & Northern' l I /2 ................................................................

miles; Pittsburg & Budler Street | g T

Railway, 500 ft.; New Jersey . ;

& Pudéon River Railway & F' Proceed 10....vovmvmevceenness S e s against Train No....pweeosssvsosesssssese and report.

Ferry Company, 1000 ft. [ oz 30 E-CRu——— Seckion Traln Moo FIOM s sivsis osperr osiopmssisnss £0, 550 smssssssssssmses R AR

H Train No...oooeeneenns is annulled between.....cccouiecrniareriassnnsonncnen. 1 B TP P S e o0

FORMS OF TRAIN ORDERS I Car NO-.weoervenssmmovanens T R S S A I T R o)1 | A P PR S e oo s
The printed wain arder blanks BOuereeueeeeeine wereteteseseeseueseasaeae st st eresebeneesaenens

on which tralnmen or operators Complete ab wews-ssevmmmmumsmmmnsens M eeinieecusnieneesnsessaasessseessissabssasasasians Dispatcher.

record orders received from the | o, MOotorman;  ceeseasssssnssesseansoss SRR N , Conductor.

train dispatcher reveal a wide

variation in form and text. A
few typical ones are reproduced
herewith. Each of the five standard codes already referred
to prescribes a standard form for train order blanks, but, with
few exceptions, these standard forms have not been closely
followed, even where the other parts of the codes are used
without change.

The American Railway Association distinguishes between
“Form 31" orders and ‘“‘Form 19" orders and provides two

Fig. 6—Central Electric Railway Association Standard Train Order Blank

International Railway Company, of Buffalo, on its interurban
divisions where telegraph stations are maintained is shown in
Fig. 2. These forms are printed on thin tissue paper bound
in pads of 300 leaves. Form 31, Fig. 1, is 6 3/4 in. x
91/4 in.; Form 19, Fig. 2, 1s 6 3/4 in. x 6 in. As many
as nine duplicate copies can be made at one writing with
double carbon paper placed between the tissue sheets.
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A plain form of train order blank used by the Schenectady
Railway Company for work trains and extras only is shown
in Fig. 4. This is a “31"" order blank requiring the signa-
tures of motorman and conductor, and their acknowledgment
of its receipt by placing their signature at the bottom. It is

iﬁllSVILLE & NORTHERN RAILWAY & LIGHTING CO.

OrdecNo Dat 190
To M. & C. Traln Ro.. Fx. No, At Siding
Meet Train Ro.. Extra No. At Siding
Meet TrainNo._ Exira No. At Siding
Meet Traln No. Extra No. At Siding
aad report at Siding

Rua Extra to and Report

Runas__ Section to Train Ro. From

To

Garry Signalsfor______ Section From To.

Time M. Order Taken By
Order Read By

Change of Crews and [
Order Completed by |

17506

Condactar

Fig. 7—Manifold Train Order Blank—Louisville &
Northern

delivered in person by the superintendent to the crew. Neo
train orders are issued to regular trains on this road, which
is doubled-tracked throughout.

Fig. 3 shows the blank form used by the Toledo & Indiana

Railway. It is filled out by the conductor and repeated by
TS e LU VNN e mars o iam ey
B. C. Electric Railway Co., Ltd.
Running Orders.
ConducCtor eeeee ceveeerenirneinns ceennnn CAR
No..

Motorman ..c.c.... ceveeeveecenrvennnnn - ’
T.eave Westminster at ...oooeeeveeeneereion corevnnes M
CrO8Ssssssssaiiansss oraavinseones ..Cars at Orphanage
GTOSS weenionm naneits nanmisiee s 55 Cars at Burnaby
CroOSSeesceeeennrennanesveveneenn Cars at Central Park
and report for orders. Be cauliots— Run po chances
Cross...............Cars at Park Drive:
Received,

Y. e s e

Fig. g—Running Order Blank— British Columbia Electric
Railway

him, and is in effect therefore a ‘31" order. Ruled lines
are provideds which, it is claimed, prevent confusion in read-
ing carelessly written orders.

Fig. 5 shows the ““31”’ train order form used by the Phila-
delphia & Western Railway. This may be received by an
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agent, but must be repeated and made ‘‘correct’” by the con-
ductor, who must sign it.

The standard form of train order given in the code of the
Central Electric Railway Association is shown in Fig. 6.
The usual instructions to train crews are printed in blank,
to be filled in on receipt of orders. The standard
form given in the new code approved by the Indiana State
Railroad Commission does not contain the printed lines
F, G, H and I, shown in Fig. 6, but instead has three
skeleton lines for entering orders to report and two skeleton
lines for entering changes in meeting points previously ordered.

Fig. 7 shows the manifold skeleton train order blank used
by the Lowsville & Northern, which in general resembles the
standard form of the Central Electric Railway Association.
The simplest form of train order blank is that shown in Fig.
8, which is used by the Boston & Worcester Street Railway
Company.

The British Columbia Electric Railway Company, which
operates a | 3-mile interurban road between Westminster and
Vancouver, issues to train crews what are termed running

Boston & Worcester St. Ry. Co.

Tramn Order No._____

Correct
190____ at_ 00 M.

Date.

N¢ 44206

- Motorman.

Conductor. Dispatcher.

Fig. 8—Train Order Blank—Boston & Worcester

orders on the triplicate blank form shown in Fig. 9. There
are four meeting points and the orders give the number of
cars to be passed at each point. This is train dispatching
reduced to its simplest form.

CLEARANCE CARDS

Train clearance cards are used on some roads as an addi-
tional precaution that train orders are not overlooked. These
cards are issued at regular train order stations by the operator
on duty. The clearance card of the Rochester & Eastern
Rapid Railway, shown in Fig. 10, is issued to every train
on leaving the stations printed on the bottom margin. In
effect this provides a block system between stations. The
clearance card of the Michigan United Railways Company
is used for another purpose. When orders are received at a
train order station for a train which has not arrived the oper-
ator must display the train order signal in the stop position.
If a train for which there are no orders arrives ahead of the
train for which orders have been received, it must not pass
the stop signal without a clearance card, as shown.

CAUTION CARDS

Caution cards are used on the Albany & Hudson when-
ever circumstances require an extra degree of caution. The



822

card is a reminder to the motorman of the following car that
another car is ahead and may be encountered anywhere.
These cards are not often used.

RECEIVING TRAIN ORDERS
The codes of both the American Railway Association and

ROCHESTER AND EASTERN RAPID RAILWAY CO.
TRAIN CLEARANCE ORDER.

Order No. e StatioN e s n o Daterce oo 190 -
To Conductor and Motorman of Train No.. . Car: No! couccs
Have no orders for you.
Receved by . _Time oo | Train
Operator. Conductor. Time...
O.Ked by.. R —
Despatcher,

This order must always be obtained by all train crews at following stations: ROCHESTER,
PITTSFORD. VICTOR, CANANDAIGUA. GATES SUBSTATION and GENEVA.

Fig. 10—Train Clearance Order Form

the American Street & Interurban Railway Association have
been criticised because they do not specifically provide that
an order received by one member of the train crew shall be

Michigan United Railways Company
CLEARANCE CARD

Conductor and Motorman.......cceeee veseveiaeranesanee

[ bave no............ wteeersnaec0rders for your train

Signals are out Tor........oovceee v

This does not interfers with or countermand any orders you may have received

[}
veeeennenan Agent

Conductor and motorman must eachk haye a copy and see that their train is
properly designated in the above form.

Fig. 11—Clearance Card

repeated back to the dispatcher by the other member of the
crew, as do the codes of the New York Street Railway As-
sociation, the Central Electric Railway Association and that

Albany & Hudson Railroad Co.
CAUTION CARD.

.................. Station.........190......M
oM et orman O S o o e s s o e rat e
Train No...:...
i } left this Station at. . .. .. .. M.
Extra..........

PROCEED WITH CAUTION

This does not Interfere with or countermand any orders
you may have received.

Operator,
NOTE-=-The Motorman receiving this card, duly dated
timed and signed, will run wlth train under control, to the
next Statlon at which there is an operator on duty, and on
completion of the day’s work will send this card to Office of
Train Master.

Fig. 12—Caution Card

approved by the Indiana State Railroad Commission. That
this omission is not considered vitally important is shown by
the replies received from 30 roads. Of this number, repre-
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senting practically every operating condition, 18 do not re-
quire the second member of the crew to communicate in any
way with the dispatcher in receiving a train order. The other
12 roads require the second member of the crew to repeat
the order as written by the first member before the “‘com-
plete” is given. Four of these roads handle a large part of
their orders through station agents, and in such cases the
conductor alone repeats the order as received by the agent.
Where the order is received by one member of the crew
and repeated back by the other member the responsibility is
constructively and actually divided. Where only one mem-
ber of the crew handles the order, either from an agent or
from the dispatcher, the rules generally require the order to
be read and thoroughly understood by the other member, and
thus the responsibility is placed equally on both. The one
who first receives the order, however, is likely to be more
impressed with its importance, and it is of interest, therefore,
to note the number of roads which delegate this duty to the
conductor and those which require the motorman to take the

% Ty
" il
£ = S S
#n'c.ﬁ e
x W
W Bl e
N o -

Fig. 13—Dispatching Telephone Box—Milwaukee Electric
Railway & Light Company

orders. Thirteen roads require the conductor to receive orders
from the dispatcher or agent and get the “‘complete.”” Five
reverse this and require the motorman to take orders and
transmit them to the conductor.

REPORTING TO DISPATCHER

The frequency with which train crews are required to
report to the dispatcher during a run from terminal to terminal
varies, of course, with local conditions. The Berkshire Street
Railway, for example, requires all interurban crews to report
at each siding, and it is the practice on many roads to re-
quire the crew of the first car arriving at a regular or special
meeting point to call the dispatcher for orders relating to
either or both cars making the meet. In this connection the
practice of the Iowa & Illinois Railway is interesting. This
is a high-speed interurban road, 36 miles long, between
Davenport and Clinton, Ia. The run from terminal to
terminal is made in 1 hr. 30 min., and during the day cars
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leave each end every hour. This schedule requires two meets
with regular passenger cars on each trip, and in addition one
or more meets with express cars which are run as regulare
trains. Under the rules of this road, train crews are not re-
quired to obtain clearance orders or to report at any particular
sidings or stations. The departure of trains from the terminals
is promptly reported to the dispatcher by the station agent,
as Is the time of passing a substation, which is a regular meet-
ing point. These reports, together with his own record of
time of passing his office, about midway between terminals,
enable the dispatcher to keep a close check on train move-
ments without having the train crews report. The company

claims that with frequent and regular train movements there
I1s no necessity for regular trains to report unless they lose
time and fail to meet regular cars at regular meeting points.
The absence of requests for orders from trainmen permits
the dispatcher to operate extra trains and work trains with
With this system issu-

safety under proper time limitations.
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ing a train order is an unusual rather than a usual occurrence,
consequently, it is claimed, a train order when issued has
more significance to a train crew receiving it than it would
have if orders of one kind or another were being received
on an average of, say, every 30 or 45 minutes during the
run from terminal to terminal. Receiving clearance cards
and train orders so frequently soon robs them of any im-
portance in the minds of the trainmen, and as a result they
are sometimes forgotten or disregarded. Disobeying or
forgetting orders is what causes most accidents.

Another peculiar feature of the practice of this road in
the movement of trains is the method of holding back a train
which has lost time. When a train becomes seven minutes
or more late, it loses its rights and is held back, as an extra
would be, in favor of regular trains. Another car is substi-
tuted at terminals on its return trip when necessary. This
prevents every car on the road from losing time waiting at
regular meeting points for the single delayed car.




FREIGHT AND EXPRESS TRAFFIC

NTERURBAN railways have realized during the last

three or four years that freight and express traffic can be

handled at a profit, and that its development opens up
possibilities of largely increasing gross earnings without in-
terfering seriously with the passenger service and without an
excessively large increase in investment in special plant and
equipment. The growth of this class of traffic on electric
railways generally throughout the country has been little short
of phenomenal and, with few exceptions, has far exceeded
the expectations of the companies when the service was first
inaugurated in a small way. A few years ago package
freight was carried by some of the interurban roads more as
an accommodation to merchants along their lines than as a
money making branch of the business. None of the pioneer
roads were built or financed on the basis of combined passen-
ger and freight traffic, but most of the newer lines have made
provision at the start for handling freight as well as passen-
gers, and the estimated revenue from this source has played
no small part as an argument for selling the company’s securi-
ties.

Interurban roads are well adapted for handling less
than carload lots of small package freight, but many com-
panies have gone farther than this and are prepared to carry
any kind of bulk freight, coal, stone, brick, lumber, grain or
live stock, in their own cars at regular steam road rates. On
account of the short average haul the revenue per ton per
mile from this class of traffic is higher than the average reve-
nue of the steam roads on merchandise and other high-class
freight on longer hauls. Carload business, however, involves
an investment in equipment and tracks which is out of pro-
portion to the occasional revenue derived on most roads. This
equipment on most roads cannot be kept in service continuously
as can the motor and trailer package freight cars which con-
tribute the bulk of the revenue.

COST OF OPERATION OF FREIGHT DEPARTMENT

The cost of operating freight cars has only been estimated
roughly by most electric roads, for the service is so compara-
tively new that the accounting systems have not always been
modified so as to segregate the various operating expenses into
charges against the freight and passenger departments. Fx-
penses on account of freight service have been estimated at
between 30 per cent and 100 per cent of the gross freight
revenue. Some of these estimates include proportionate
charges for taxes and interest on funded debt, while others do
not. Some are based on arbitrary divisions of maintenance
costs, general superintendance, etc., plus actual wages of
trainmen, maintenance of freight cars and power consumption.
These estimates are obviously crude approximations, and
there is need for more accurate methods of analyzing the ex-
penses of the freight department. Perhaps the most accurate
estimates so far made are those contained in the report of the
committee on freight and express of the Street Railway Asso-
ciation of the State of New York at the Niagara Falls meeting
last July. This report presented statistics of nine companies
in New York which do a freight and express business. The
lowest ratio of operating expenses to gross income was that
of the Rochester & Eastern Rapid Railway, which showed
31 per cent on a gross of $20,792 for 10 months. This
company maintains a wagon collection and delivery, partly
with its own teams and partly by contract with truckmen, this

service costing $1,900. The Syracuse Rapid Transit Com-
pany, which does a suburban business only, showed an actual
loss, its ratio being 100.72 per cent on the small gross earn-
ings of $4,596 for 10 months. The average for the nine
roads reporting, which include the Auburn & Syracuse, Hud-
son Valley, International Railway, Rochester & Eastern
Rapid Railway, Rochester & Sodus Bay, Electric Express
Company of Schenectady, Syracuse Rapid Transit Company,
United Traction Company of Albany and the Utica & Mo-
hawk Valley, was 70.74 per cent on 10 months’ gross of
$350,148. The cost of conducting transportation for all
of these companies was $176,235, and general expenses
were $63,278, while maintenance was charged $8,189, which

is less than 1.5 cents per car-mile.
GROSS EARNINGS FROM FREIGHT

The ratio of gross earnings from freight to total gross
earnings on interurban roads has not yet approached the aver-
age of steam roads, nor is it probable that it will in years to
come, at least not until belt lines on private rights of way are
built around cities and towns and freight traffic removed from
the streets. The average ratio of freight revenue to total
revenue on steam roads is between 60 and 70 per cent. The
highest ratio of the electric lines reporting is 20 per cent, on
the Grand Rapids, Holland & Chicago. This company
operates a double-track road between Grand Rapids and
Holland on Lake Michigan, traversing a rich fruit and agri-
cultural country. A line of steamers runs between Holland
and Chicago, and during the summer months large daily ship-
ments of produce and garden truck are made to Chicago, the
electric line having direct tracks to the boat wharves. The
daily freight receipts from this source during the season are
in excess of $250 and the annual receipts are about $50,000.
The Illinois Traction System, which operated last year 325
miles, had freight earnings of $191,000. This is about 6
per cent of the gross earnings, but freight traffic has been in-
creasing at the rate of 65 per cent over last year and promises
to continue to grow. The estimated net earnings last year from
this source were $102,012, which gives an operating ratio of
46 per cent. The Indiana Union Traction Company, operat-
ing a slightly smaller mileage, now has freight earnings of
$150,000, which is 7 per cent of the gross. The average
ratio of freight earnings to gross earnings for 20 roads re-
porting is between 5 per cent and 10 per cent.

FREIGHT RATES

The rates charged by interurban roads are far from being
uniform and comparisons are difficult to make. Much the
largest part of the freight traffic is single package shipments
with a short haul, seldom averaging over 20 miles. Where
wagon collection and delivery is maintained, as on a number
of the roads in the Eastern States, the total charges of these
roads are equal to or only slightly less than those charged
by regular express companies for the same service. In the
Middle West, wagon collection and delivery has not found
general favor, and the service given, as far as collection
and delivery are concerned, is the same as that of the
steam roads. The rates are generally as nearly as practicable
the same as those charged by competing steam roads between
the same points. In Illinois, local freight rates are regulated
by a maximum tanff issued by the Illinois Railroad & Ware-
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house Commission, which contains graded distance tariffs for
five classifications of less than carload freight. The com-
mission has specified all of the important steam roads operat-
ing within the State as Class A roads and all other steam and
electric railways are included under Class B. Roads in
Class B are permitted to charge 10 per cent excess over the
maximum rates allowed to be charged by Class A roads.
Some of the electric lines take advantage of this 10 per cent
excess in their tariffs, but the Illinois Traction System, which
is the largest interurban electric railway system in Illinois and
comes into direct competition with parallel steam roads of
Class A for practically its entire length, bases its tariff on
Class A rates, and furthermore bills freight at the short line
mileage of the steam roads. Its minimum short haul rate is
17.5 cents per 100 Ib. on first-class freight for a nine-mile
haul. The fifth-class rate for the same distance is 8 cents.
The average rate per ton per mile, which is the basis of
all comparisons of rates, is kept by but few roads. To ar-
rive at this figure requires an analysis of every way bill to
determine the product of weight by distance. The freight
accounting methods on most roads have not progressed thus
far, and the only figures which might be obtained for com-
parison are the published tariffs for similar commodities for
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low-grade to high-grade freight was, of course, much lower
than on the steam roads, and this accounts for the high aver-
age revenue per ton per mile. The cost of transporting
freight for short distances is greater per mile than for long
distances, due to the fixed cost of handling at terminals which
must be pro-rated over the entire haul, but there can be no
doubt that an average ton-mile rate of 4.25 cents for miscel-
laneous traffic of all kinds is a profitable one for this road.

FREIGHT AND EXPRESS ROLLING STOCK

The rolling stock used for freight service on electric roads is
built primarily for hard service, but more attention is given to
exterior finish and appearance than in standard steam freight
cars. Many city ordinances prohibit companies from run-
ning over city streets any but so-called “‘standard express
cars,” which are closed box cars with side doors and glazed
windows.

These cars are usually finished outside in conformity with
the standard body color of passenger cars and do not pre-
sent an objectionable appearance. Motor and trailer cars
are generally similar in size and construction, except that trail
cars do not have vestibules in the ends.

A typical motor express car of the latest type is shown here-

with.  The car has just been com-

pleted by the Wason Manufacturing
Company for the Electric Express Com-
pany, of Massachusetts. It is 45 ft.
long over all and is mounted on two
type “‘C-60"" Standard trucks. The ex-
terior is finished according to Pullman
standard. It is equipped with Allis-
Chalmers air brakes and wheel hand
brakes The electrical
equipment consists of four General Elec-
tric 40-hp 80-A4 motors, geared for a
maximum speed of 33 m.p.h. The car
is heated with Consolidated electric
heaters, so as to prevent damage to per-
ishable goods in cold weather.

Only a few roads have invested in
standard steam freight equipment except

in each end.

Electric Express Company—Motor Express

similar distances. The committee report of the Street Rail-
way Association of the State of New York contains a sum-
mary of this kind which was tabulated from the tariffs of 14
roads operating in the State of New York. This shows
average ton-mile rates for five commodities as high as 96
cents for hauls between | and 5 miles and as low as 25.6
cents for the same distance and same commodities. The
lowest rates are 8 cents for a haul of from 5 to 10 miles.
Average ton-mile rates for all lengths of haul vary from 48
cents to 12.6 cents, and an average of the averages for the
14 roads is 24.1 cents. The steam road tariffs for the same
commodities used in compiling the figures for electric roads
average 18 cents for hauls from 1 to 10 miles, 5.6 cents for
50 miles, 3.8 cents for 100 miles and 2 cents for 200 miles.
It will be seen from this that even on the basis of the same
length of haul the electric roads included in the summary ob-
tain much higher rates than the steam roads. One of the large
interurban roads in the Middle West which handles much
low-grade freight in carload lots at correspondingly low
rates and which has a comparatively long haul for much of
its high-class freight, averages 4.25 cents per ton-mile, which
is more than four times as great as the average revenue of
steam roads of corresponding mileage. The proportion of

perhaps a few flat and gondola cars used
chiefly in construction work and ballast-
ing. The interurban roads of the Far West and a
few of the longer lines in the Middle Western States
have purchased large numbers of such cars equipped
with air brakes and automatic couplers. They have
a capacity of 40,000 Ib. to 60,000 Ib. and can
be hauled in steam trains interchangeably with other cars.
The Spokane & Inland Empire with 200 miles of line has
over 500 such cars. The Illinois Traction System owns
360 coal cars and 40 flat cars, and last year hauled 150,000
tons of coal in them over its own lines from mines which it
reaches to the larger cities. This company also owns |5
electric locomotives having a tractive effort of 16,800 Ib.,
which are used to haul these cars in trains of from four to
eight cars. [ts high-class freight is handled in standard ex-
press cars, of which it has 15 equipped with motors and 40
trailers. Four of these trailers are refrigerator cars and are
used for carrying fresh meat, beer, ice, fruit and other perish-
able freight. The express cars have a capacity of 50,000
Ib. The motor cars have multiple unit control and may be
used in trains. Ordinarily one motor car hauls from one to
three trail cars. These express cars are not equipped with
automatic couplers, and are not used for hauling standard
freight cars except in emergencies.
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The motor express cars used on most roads are equipped
with two motors of moderate capacity, but where {reight is
handled in"the daytime it is sometimes necessary to run an
express car on a limited train schedule. The Indiana Union
Traction Company has a number of motor express cars
equipped with four motors and geared to a speed of 55
m.p.h. These cars can equal or exceed the running time of
the fastest limiteds, and enable the company to provide a fast
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fused after 2:30 p. m., which is too early for afternoon de-
liveries from the wholesale houses. To overcome this a
trall car loaded with transfer freight only is attached to the
regular passenger car leaving Davenport at 3 p. m., and is
hauled through to Clinton 36 miles in time for the steam
road connections. The local motor express car follows 30
minutes later and makes all stops, loading and unloading
freight and arriving in Clinton one hour after the trail car.
This schedule saves one trip and makes it

Pacific Electric Railway—Freight Locomotive

day freight service without interfering with the passenger
service.
OPERATION OF TRAIL CARS
Where trail cars are used they are ordinarily hauled be-

hind motor express cars, but in the case of one or two roads
reporting, trailers are hauled behind regular passenger cars.

possible to handle all of the through and
local business with only one motor ex-
press car.

The Western Ohio has a somewhat
stmilar condition to meet. All freight be-
tween Toledo and Dayton received in the
afternoon for delivery the following morn-
ing is hauled to the distributing depot
at Wapakoneta, where it is sorted and
loaded on north and south bound cars,
which leave early in the morning, making
deliveries. Freight from Dayton is loaded
in a trail car, which is attached to the last
passenger train leaving Dayton in the
evening north bound. This car is hauled
through to Wapakoneta and cut off at the
distributing depot, where its contents are
sorted and reloaded for delivery the next
morning. This arrangement saves motor
freight car-mileage and other expenses.

CARRYING FREIGHT ON PASSENGER CARS

Where the volume of f)feight does not warrant running a
special freight car, a number of roads carry it in the baggage
compartment of passenger cars. The Illinois Traction Sys-
tem and the Indiana Union Traction Company do this on
some of their branch lines. Those companies which have

Motor Freight Car and Train in Birmingham, Ala.

The lowa & Illinois does a large transfer business between
Davenport, la., and points on the Chicago & Northwestern
Railway wvia Clinton, its northern terminal. In order to
make the connection at Clinton by 5 p. m. it is necessary to
have a car leave Davenport at 3 p. m., reaching Clinton at
4:30 p. m. The local motor express car requires two hours
to make the run, and if the transfer freight was loaded on it,
both local freight and transfer freight would have to be re-

made contracts with old line express companies usually carry
express matter on regular passenger cars which have a bag-
gage compartment. This practice, however, has the disad-
vantage of incurring chances of delay to passenger cars when
an unusual amount of freight has to be loaded or unloaded
at way stations. It also burdens the trainmen with the freight
messenger’s work and takes their time and attention from their
own more important duties.



OcTOBER 10, 1908.|

HOURS OF FREIGHT TRAFFIC

When neither the passenger nor freight traffic is very heavy,
freight cars can be run during the daytime without seriously
interfering with the movement of passenger cars, but on the
other hand, where passenger traffic is extremely heavy the
operation of freight cars on more or less irregular schedules
causes such frequent delays that as much of the freight traffic
as possible is handled at night. On the Illinois Traction
System, for example, the passenger
schedule calls for 15 limited trains cach
way a day between Springfield and East
St. Louis and a number of local trains
also. It is necessary to handle most of
the freight between these two points after
9 p. m. The residents along streets in
cities which are used by interurban roads
also raise objections to the running of
frequent freight cars during the daytime,
especially if such cars are run in trains.
The Pacific Electric Railway is permit-

*ted by its city franchise in Los Angeles
to run single express cars during the day,
but standard freight cars in trains can
be moved through the streets only at
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or more cars during the day to handle rush shipments when
necessary.
milk, empty cases, etc., which are wanted early in the morn-
ing, and most of this freight is handled between 6 a. m. and
10 a. m. Inbound cars leave the outlying terminals between

Inbound freight to such cities consists of produce,

4 a. m. and 6 a. m. collecting freight on the way.
The freight business of the Illinois Traction System out
of East St. Louis presents some novel features.

This com-

night.  The Northern Electric Rail-
way, which uses nothing but standard
freight cars hauled by electric loco-
motives, moves all of its freight through cities during the night.
" The requirements of shippers and consignees, however, are
usually the controlling factors in determining the schedule of
freight and express cars. The outbound shipments of freight
from large terminal cities consist mostly of merchandise con-
signed to merchants in the smaller outlying towns. Rush
orders for delivery the same day require a service during the

Louisville Interurban Station—Freight Platform

pany runs a through car every night from East St. Louis to
Danville, Ill., 225 miles, and also one to Peoria, 175 miles.
Freight received up to 6 p. m. at the transfer freight house in
St. Louis is loaded on these cars, which leave East St. Louis
at 9 p. m., arriving at Springfield at 12:40 a. m., Danville
7:30 a. m. and Peoria at 7:30 a. m. Danville and Peoria

have always been in the Chicago territory, but with this serv-
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Pacific Electric Railway—Standard Concrete Freight and Passenger Station

daytime which will insure delivery before the close of business,
but these shipments constitute but a small part of the total
for which delivery on the morning of the day following re-
ceipt of the order is usually sufficiently quick. Indianapolis,
Ind., which is the largest interurban center in the country, is
typical of this class of terminal cities. From 80 per cent to
90 per cent of the outbound freight leaves the freight houses
between 6 p. m. and 9 p. m. All of the roads run one

ice, shipments made from St. Louis are received from 24 to 48
hours earlier than from Chicago. These are the longest in-
terurban freight runs in the country.

Summarizing the practice in the matter of freight schedules,
of the 23 roads from which replies were obtained, 11 run
freight cars mostly during the day and only occasionally at
night, while the other 12 roads run cars during the day and
night. On five of these roads, the Terre Haute, Indianapolis
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& Eastern, Utica & Mohawk Valley, Northern Electric,
Pacific Electric and Illinois Traction System, most of the
freight 1s handled at night, the day service being confined
largely to short haul local freight.

i WAGON COLLECTION AND DELIVERY

Wagon collection and delivery service is given on all or
part of the freight handled by 10 of the 23 companies visited.
With the exception of the Lake Shore Electric and the
Cleveland, Southwestern & Columbus, over which the Electric
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less than 35 miles. In general, its rates are about equal to
those charged by the regular express companies. It does a
large interline business with the boat lines on Lake Ere and
with some of the connecting electric roads.

The Utica & Mohawk Valley does an express business
only, its expenses for cartage aggregating nearly 25 per cent
of the total operating expenses. Its rates are about the same
as those charged by the regular express companies. Its gross

income from this source last year was $66,000 and its oper-
ating expenses estimated at 80 per cent.

Rockford & Interurban—Freight House at Rockford, Ill.

Package Company operates, the Utica & Mohawk Valley is
the only company visited which collects and delivers all freight
and express matter. The Electric Package Company of
Cleveland is not a corporation but an association of the four
interurban roads entering Cleveland, Ohio, formed to take
entire charge of the freight and express business of these com-
panies as well as baggage. Each road furnishes its own
train crews, power and freight equipment, and the Electric
Package Company furnishes the train messengers and de-
livery trucks in the various cities and towns in Northern Ohio
reached by these roads. The association i1s managed by a
committee of representatives of the roads and is operated

Pacific Electric Railway—Los Angeles Freight House

by a superintendent. The company receives 10 cents for
handling each piece of baggage, which, however, is not de-
livered in cities, and its rates on produce, merchandise, milk
and other package freight are correspondingly higher than
steam road rates on account of its delivery service. The
gross express earnings last year on the Cleveland, Southwest-
ern & Columbus, one of the member companies, were $50,-
000, and the earnings of the other companies in the associa-
tion are proportionately as large. The minimum rates of the
Package Company are 30 cents per 100 Ib. for distances of

The Detroit United has made a contract with a trucking
company in Detroit for delivery and collection of freight when
desired by the shipper or consignee. The charge for this
service varies with the character of the shipment and the dis-
tance hauled, but averages about 2 cents per 100 Ib.

The Indiana Union Traction Company makes no charge
for transfer of shipments at junction points, where the freight
houses of its own and the connecting line are some distance
away from each other. It does not, however, attempt to
collect or deliver freight in cities and towns.

The Birmingham Railway, Light & Power Company
maintains wagon delivery service at only two of its stations,

Freight House and Team Tracks in Birmingham

for which no extra charge is made. Its rates in general are
about the same as those of the steam roads. The Southern
standard commodity classification is used, and the rates are
the same from any point on the system to any other point.

The freight and express business of the Springfield (Mass.)
Street Railway Company is handled by a subsidiary company
of the New England Investment & Securities Company,
known as the Electric Express Company, which operates on
all lines in Massachusetts controlled by the New York, New
Haven & Hartford Railroad. This company uses a single one-
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horse wagon in Springfield for collecting light express matter,
for which a small extra charge is made. This wagon also does
some delivering when through delivery charges are paid.

The Illinois Traction system is compelled to provide a
wagon transfer on all shipments into and out of St. Louis,
pending the completion of its bridge and entrance into that
city. At the present time its terminal is in East St. Louis,
across the Mississippi River, and freight is hauled on trucks,
either over the Eads bridge or by ferry from the freight ware-
house of the transfer company in St. Louis. An average

Birmingham Railway, Light & Power Company—Freight
Depot at Ensley, Ala.

charge of 5 cents per 100 Ib. is made by the transfer com-
pany for this service, but this charge is absorbed in the pub-
lished rates from St. Louis. Six to eight two- and three-horse
trucks with a capacity of 10,000 Ib. to 15,000 Ib. are used
for this transfer service. Single shipments from one con-
signor in St. Louis exceeding 10,000 Ib. in weight are loaded
direct from the consignor’s warehouse without extra charge
by the transfer company, thus saving cartage to the transfer
freight house.
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other shipper, the goods being consigned to the company’s
agents. The Pacific Express Company operates on the West-
ern Ohio. In the Far West the Wells-Fargo Express Com-
pany has a virtual monopoly of the express business on the
steam roads, and has also made contracts with some of the
electric interurban roads, including the Pacific Electric and
the Northern Electric. On the Lackawanna & Wyoming
Valley the Adams Express Company operates. The Albany
& Hudson has a contract with the American Express Com-
pany.

Toledo Urban & Interurban—Interior of Freight House
in Toledo

The contracts which are made with electric roads by the
express companies are generally similar to the contracts made
with the steam roads, except in cases where the railway com-
pany maintains an express business of its own, which it is
obliged to protect by restricting the right of the express com-
pany to do strictly local business on its lines. Railways which
handle freight at close to steam road rates have nothing to
fear from the competition of an express company operating
over their lines, as the difference in rates is so great as to
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Toledo Urban & Interurban—Freight House in Toledo

CONTRACTS WITH EXPRESS COMPANIES preclude the possibility of suffering a loss. The express com-

The old line express companies have recently extended
their operations to include many of the longer interurban roads
as well as the steam roads. The United States Express
Company has been most active in this field, and now operates
over the Illinois Traction System, the Ft. Wayne & Wabash
Valley, the Ohio Electric and a number of other roads in the
Middle West. It has no contract with the Terre Haute,
Indianapolis & Eastern, but ships large quantities of express
matter on the cars of that company on the same basis as any

panies ordinarily agree to divide the gross revenue on a basis
of from 40 per cent to 50 per cent for the railway company
and guarantee a fixed monthly payment. In return, the rail-
way company furnishes the necessary cars or space in regular
passenger cars and storage facilities at stations for express
matter. With this form of contract the railway company
earns as much, or sometimes even more, on express shipments
as it would if it carried the shipments at its regular freight
rates, which are usually one-third to one-half of the express
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companies’ rates. The volume of express business is seldom
large enough to require a special car to be run, although on
the Illinois Traction System this is done. One of the com-
pany’s standard motor freight cars is used and the express
company furnishes a special messenger. This car makes a
daily round trip between East St. Louis and Danville, 225
miles, and handles the majority of the express matter carried
between those points. The local passenger cars pick up and
deliver packages at the smaller towns and country stops, as
the through car runs on a limited schedule and stops only in
the larger cities. The station agents of the railway company
act as agents for the express company also, receiving a com-
mission on the gross revenue derived from their station in addi-
tion to their regular salary as agents.

The Detroit United has a contract with the express com-
pany which operates over its lines under which it receives
a flat rate per 100 Ib. carried, with a fixed guarantee per
month. The Grand Rapids, Holland & Chicago and the
Birmingham Railway, Light & Power Company have a
similar form of contract.

MAIL CONTRACTS

United States mail is carried on nearly all of the interurban
roads and by many of the city lines. The interurban roads
do not, as a rule, run special cars for this purpose, their con-
tracts usually covering only the transportation of sealed
pouches between towns. These are carried on regular passen-
ger cars. The Spokane & Inland Empire runs some regular
mail cars on which only malil is carried, and the Pacific Elec-
tric has In service some combination cars with a postal com-
partment in one end.

The rates received from the Government on mail are not
high enough to make this class of business particularly profit-
able, although the cost of handling mail is small, as the train-
men are entrusted with the mail sacks and receive no extra
compensation for their services. The frequent service offered
by the interurban roads is a great convenience in handling
mail from town to town, and the companies have no difficulty
in getting the contracts if they want them, at rates at least
equal to those charged by the steam roads. Carrying the
mail adds some prestige, and is a protection against inter-
ference with service during strikes or other disturbances.

CARRYING MAIL ON CITY LINES

Among the city lines which operate separate cars for the
collection and delivery of mail are the Chicago City Railway
Company, Chicago Railways Company, Philadelphia Rapid
Transit Company, Springfield (Mass.) Street Railway Com-
pany, Third Avenue (New York) Railroad Company, Pitts-
burg Railways Company, United Railroads of San Francisco,
United Railways of St. Louis, Boston Elevated Railway,
Detroit United Railway, Municipal Traction Company of
Cleveland and the Capitol Traction Company of Washington,
D. C. These companies furnish the cars and car crews, but
the mail is in charge of a regular postal clerk who is respon-
sible for it. :

MILK TRAFFIC

Carrying milk in cans from the country districts to the
cities is a traffic for which the interurban roads are peculiarly
adapted by reason of their location and the kind of service
which they can give. With three exceptions, the 23 roads
visited carry large quantities of milk in cans, the revenue from
this source being from $500 to $48,000 annually. The
Western Ohio turns all of this business over to the Pacific
Express Company which operates on its lines. The rates on
milk show wide variations on different roads. In many cases
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they are apparently based on what the traffic will bear and
not on what the service costs. The Auburn & Syracuse is
one of the few roads which puts milk on the same basis as any
other commodity. It carries milk at first-class rates on a
straight distance tariff.

The Electric Express Company, which operates on the
trolley lines of the New York, New Haven & Hartford in
Massachusetts, has a graded tariff for milk, which is shown
in the table below: :
20 to 49

Less than 20 50 t0 99 100 Miles or
Daily Miles Miles Miles More, Cents
Quantities Cents per Can  Cents per Can  Cents per Can  per Can
1-20 cans 6 7 8 .
2130 434 534 6 3-4 734 .
3140 412 512 6 1-2 712
41-50 * 4 1-4 5 1-4 6 14 714..
51-75 * 4 5 6 7
76-99 * 312 412 512 612 -
100 or over 3 4 5 6

All cans are figured at 8.5 gts. capacity, or a trifle more
than 2 gal. Empty cans are returned free, but icing of milk
in transit is charged for extra. This company handles into
Springfield, Mass., alone, more than 10,000 cans a year,
from which it derives a revenue of $3,600.

The Birmingham Railway, Light & Power Company
makes a flat rate of 2 cents per gallon for any distance, with a
minimum of 5 gal., or 10 cents for each can. The Albany &
Hudson makes a flat rate of 12 1/2 cents for a 10-gal. can
or less from any point to Albany, which includes the return
of the empty can. This company has a maximum one-way

haul of 35 miles.
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Pacific Electric Railway—Milk Ticket

The Cleveland, Southwestern & Columbus does a large
milk business, its revenue from this source amounting to

" $48,000, or $3,000 in excess of the revenue from all other

freight and express. Its regular freight and express business
is handled by the Electric Package Company, but it conducts
its own milk business and appropriates the entire revenue. Its
rates are 7 1/2 cents, 10 cents and 12 1/2 cents per 10 gal.
can, according to the distance carried, but an extra charge is
made for returning the cans. Last year this company carried
292,000 cans into Cleveland.

The Indiana Union Traction Company bases its rates on
distance with a minimum of 1 1/2 cents a gallon for dis-
tances of less than 30 miles. The rate for 100 miles is only
2 1/2 cents a gallon as against a rate of 3 cents a gallon for
any distance on the Ft. Wayne & Wabash Valley, a connect-
ing road. This indicates the variation in practice to be found
in all parts of the country.

NEWSPAPER TRAFFIC

The same variation in rates which is characteristic of milk
traffic is found in the charges made for carrying newspapers
in bundles, which is a small but profitable branch of the
freight and express business on many interurban lines. In
the Middle West, where the average haul is between 25 and
50 miles, the rate generally charged is 50 cents per 100 lb.
with a minimum of 5 cents per bundle. This is the rate on
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the Terre Haute, Indianapolis & Eastern, the Indiana Union
Traction Company, the Ft. Wayne & Wabash Valley and
the Indianapolis & Cincinnati. The Terre Haute, Indianap-
olis & Eastern sells to the newspaper publishers books of
coupons from 5 cents to 25 cents in value, which have muci-
laged backs and are pasted on the bundles before delivery to
the cars. The trainmen throw off the bundles, but the cem-
pany does not assume any liability for wrong delivery or non-
delivery. One local car on the Richmond Division leaving
Indianapolis at 4 p. m. carries a newspaper messenger, who
rides in the baggage compartment and while the car is run-
ning throws off single papers to subscribers who live on the
line or who make arrangements to have their papers thrown off
at a certain point.

The Pacific Electric Company uses newspaper tickets of
the form shown in the accompanying engraving. These tickets
are printed in denominations of from 5 to 100 and each
ticket is good for the transportation of the number of papers
printed in large type on its face for any distance.  The tickets
are printed and bound in book form and the back of the large
section is mucilaged to be attached to the cover on the bundle.
The conductor’s small coupon is not pasted down and is de-
tached by the conductor when the papers are thrown off.
Conductors are required to turn in these coupons at the end
of each trip with their cash and other tickets so that a com-
plete check is kept on the newspaper bundles handled by each

car. The tickets are sold on the basis of 1,000 papers
for $1.
:
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Pacific Electric Railway—Newspaper Ticket

The newspaper rates charged by the interurban companies
in New York are comparatively low. The Utica & Mohawk
Valley and the Syracuse Rapid Transit Company charge
only 10 cents per 100 Ib., while the Auburn & Syracuse
charges 25 cents per 100 Ib. The Hudson Valley Railway
carries papers as package freight at regular rates, while the
Albany & Hudson turns all this business over to the American
Express Company which operates over its lines.  The rate of
the Electric Express Company in Massachusetts is 50 cents
per 100 Ib. for any distance.

The Louisville Railway Company makes no charge what-
ever for carrying papers, in this way reciprocating the good
will of the newspaper publishers.

SOLICITING FREIGHT TRAFFIC

The success of the freight department depends to a large
extent on the energy and personality of the trafiic solicitors
employed. New business does not come in without expend-
ing some effort to get it, and where a steam road competes
for freight it is not always easy to overcome the advantage
of the large organization and long experience of its traffic
department. The head of the freight trafic department of an
interurban road is often also the head of the passenger trafhc
department, or even is burdened with the entire management
of the transportation department. He seldom has time to
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get out of the office to visit and cultivate the friendship and
confidence of large shippers, adjust complaints, and in other
ways lay the foundation for future growth of the freight
business. One or more good outside solicitors, who do
nothing else but visit shippers and advertise the service by
personal interviews, can secure business which can be obtained
in no other way. Most of the large interurban roads in the
Middle West employ such men, and the steady growth of
the freight traffic attests the value of their services.

ORGANIZATION OF FREIGHT TRAFFIC DEPARTMENT

The Illinois Traction System has the largest organization
of this kind of any road visited. The freight and passenger
trafic department is headed by a general trafic manager
with offices in Springfield, which is about the geographical
center of the system. District traffic managers are located at
Champaign, Peoria, Bloomington, East St. Louis and two
at Springfield. These district managers have general super-
vision over the freight and passenger business of their re-
spective territories and do some outside soliciting as well.
One or two freight solicitors who devote all their time to visit-
ing the merchants and shippers on the company’s lines and in-
duce them to ship or order their shipments routed over the
electric line are employed in each district office.  That this
organization is effective in getting business is shown by the
increase in traffic over last year of 65 per cent. This increase
has been maintained in spite of the business depression and
other local causes tending to reduce rather than increase the
normal amounts of shipments moving.

The Terre Haute, Indianapolis & Eastern has a general
passenger and freight agent, who is assisted by a district agent
located at Indianapolis. Two, and, at times, three outside
solicitors are employed. A similar organization is maintained
by the Indiana Union Traction Company which has two
division agents. The Detroit United employs two outside
solicitors and the Western Ohio one. The Electric Package
Company of Cleveland employs a number of so-called route
agents, who solicit business on all of the lines over which the
company operates. [he Pacific Electric has an outside
solicitor who 1s given the title of traveling freight agent.

COMMISSIONS FOR LOCAL AGENTS

A plan which is in use on a few roads for increasing the
efficiency of agents in small towns as traffic solicitors is to
put them on a commission basis or pay them a small com-
mission on all business originating from their station in addi-
tion to their regular salary. This is the practice of the Detroit
United; Indianapolis & Cincinnati; Indiana Union Traction
Company; Birmingham Railway, Light & Power Company;
Electric Express Company and the Lake Shore Electric. The
Terre Haute, Indianapolis & Eastern and the Western Ohio
pay some agents in small towns a commission on both freight
and passenger receipts. he Ft. Wayne & Wabash Valley
pays its agents straight salaries, but depends on them almost
entirely for soliciting business in their towns, having no regu-
larly organized traffic department.

ROUTING CARDS

Another plan which has been productive of good results
where tried, is to distribute routing cards among merchants and
buyers, with the request that they be attached to orders sent
in to jobbers in terminal cities. One of these cards is shown
on the following page. The Western Ohio, whose card is re-
produced, makes a practice of obtaining signatures to these
cards from small merchants in the cities and towns on its
lines. The company’s general freight agent, about once a
month, takes a package of these signed slips and calls on the
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wholesale dealers in Lima, Toledo, Dayton or Cincinnati to
whom they are addressed. The signatures from customers
obtain for the company’s agent an interview with the whole-
sale dealer, during which arguments can be presented in favor
of shipping all the merchandise possible over the electric road
in preference to the competing steam road. This company’s
experience has been that routing cards are of little value
when simply attached to orders, as shippers seldom pay any
attention to such instructions if not insisted upon by the
consignee.

The Illinois Traction System uses these cards but in a
slightly different way. They are put up in pads and dis-
tributed to agents, solicitors and trainmen on both express
and passenger cars. hey are placed with merchants, farm-
ers and other persons who ride over the company’s lines and
good results have been obtained from their use. Among other
roads which reported using such cards are the Lake Shore
Electric; Electric Express Company; Spokane & Inland Em-
pire; Grand Rapids, Holland & Chicago; Pacific Electric;
Indiana Union Traction Company; Ft. Wayne & Wabash
Valley; Detroit United and Cleveland, Southwestern &
Columbus.

Freight solicitors for electric roads have a number of
strong arguments to bring to bear on shippers and consignees
in order to divert business from the steam roads. The
most important, of course, 1s quick delivery. The package

Please marlk and ship our freight via

THE WESTERN OHIO RAILWAY

regardless of previous instructions.

Western Ohio Railway—Routing Card

freight service of the average electric railway is 50 per cent
quicker than that of the steam roads, and in many cases an
even greater saving in time can be shown. The leaving and
arriving time of express cars is usually arranged to best meet
the convenience of shippers in delivering rush or late orders,
and of the consignee in receiving his shipment on the same or
following day in time to effect a sale before the close of
business. The freight terminals of the electric roads in cities
are usually more conveniently located for receiving and de-
livering shipments than the steam road freight depots. On
account of the quick service there is seldom any congestion
in the freight depots, and consequently less chance for loss
and damage to shipments held over in the house. With these
strong arguments in favor of the electric road the question of
rates plays little or no part. None of the roads visited re-
ported lower rates to be a factor in soliciting business.

INTERCHANGE OF FREIGHT TRAFFIC WITH STEAM ROADS

The passenger and freight traffic of electric raillways has
not been built up entirely at the expense of competing steam
roads, but the latter have undoubtedly felt the effect of the
diversion of no inconsiderable a part of their former revenue.
For this reason they have not as a rule been willing to volun-
tarily enter into traffic agreements which might prove more
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profitable in the long run to the electric roads than to them-
selves. Such traffic agreements open up to the eiectric lines the
entire transportation network of the continent, while they in-
crease the joint territory of the steam roads only by a small
amount. The electric road with its possibilities for originating
traffic would receive as the originating road a disproportionate
share of the joint rate. These considerations have been largely
responsible for the steam roads refusing to arrange joint traffic
agreements with connecting electric lines. The non-inter-
changeability of equipment has also been a deterring factor.

Of the 21 roads from which answers were received only
six have joint freight traffic arrangements with connecting steam
roads. Two of these, the Pacific Electric and the Spokane
& Inland Empire, are in the Far West where competition of
parallel electric lines has not been keen. Two others, the
Albany & Hudson and Lackawanna & Wyoming Valley, are
in the East, and the fifth, the Birmingham Railway, Light &
Power Company, is in the South. Only one interurban road
in the Middle West which was visited has such an arrange-
ment, although a few other roads, which were not visited, in-
terchange freight with steam roads. The Aurora, Elgin &
Chicago, which is referred to, has an arrangement for the
interchange of car load freight with a number of con-
necting steam roads, under which freight cars consigned
to its line are billed to the junction point and then
handled by the electric road on an arbitrary switching charge.
It also has a traffic agreement with the Illinois Central under
which it issues joint tariffs. A division of revenue has been
agreed upon which differs from that used by two connecting
steam roads, being especially adapted to the class of freight
commonly interchanged.

The Spokane & Inland Empire interchanges freight with
all of the steam roads entering Spokane under a joint tariff
arrangement exactly similar to those drawn up between two
steam-roads. The cars of the electric road, however, are
never allowed to leave its own rails except in cases of emer-
gency. All equipment for foreign shipments is furnished by
the connecting steam roads.

The Albany & Hudson handles cars of connecting steam
roads over its line on the basis of local rates. Shipments are
billed to the junction point at the local rate from origin to
junction, and then the local rate of the Albany & Hudson
is added from the junction joint to destination.

INTERCHANGE OF FREIGHT WITH ELECTRIC ROADS

The organization of the Central Electric Traffic Associa-
tion promises to extend very largely the practice of inter-
changing freight between connecting electric roads in the
Middle West. Most of the roads entering Indianapolis now
interchange freight in less than carload lots, billing it through
and transferring it from car to car at the junction point. The
division of revenue is usually made on a straight mileage basis,
the proportion of the through rate for each road being deter-
mined by its haul. The Central Electric Traffic Association
proposes to attempt to standardize the practice in this regard,
to issue in the name of the association joint tariffs from any
point on one road to any point on any other road based on
the sum of the minimum local rates of each connecting road,
and to bring about a uniform method of division of revenue
based on pro rates per rate.

A number of roads in this territory which have through
traffic arrangements divide the revenue on a mileage group
basis. The accompanying table shows the division percentages
agreed to by three connecting roads, the Western Ohio,
Lima & Toledo division of the Ohio Electric Railway, and
the Ft. Wayne & Wabash Valley. Shipments originating
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on the Western Ohio and consigned to points on the Ft.
Wayne & Wabash Valley are routed as follows: Western
Ohio, north or south to Lima; Ohio Electric, from Lima
to Ft. Wayne; Ft. Wayne & Wabash Valley, from Ft.

THE WESTERN OHIO RAILWAY CO.

PERCENTAGES APPLYING BETWEEN Points ox THE WESTERN OHIO
RAILWAY axp I'T. WAYNE & WABASH VALLEY TRACTION CO.
Via Lima anp I't, WAYNE

W. O. Sramions | W, O. STATIONS
NoRTH OF Lima | Sours oF Lima

TO 10 P1oua, CELINA
Fr. W. & W. V. PoinTs| Roads FINDLAY, INC. |AND MINSTER, INC.
\

Miles PerCent. Miles DPerCent.
West of Ft. Wayne to W, O.. A "33 23 49 31
Wabash, inclusive, ... L. & T 35 45 65 41
Ft.W.&W.V, 40 32 45 28
West of Wabash to Lo- W. O........ 33 *20 | 49 26
gansport, inclusive.. ST 65 37 65 34
Pt W.&W.V, 76 43 76 40
West of Logansport toW. O........ 33 *20 | 49 21
Lafayette, inclusive.. L. & i 65 30 | 65 29
l4 t.W.&W.V. 114 50 114 50
South of Ft. Wayne to W.0........ 33 27 | 49 34
Blufiton, Ind ., inelu- L & T.oweas | 65 53 65 46
SiVe.. oo viiinnn, Ft.W.&W, ¥ 25 20 { *25 20

*Minimum,

Wayne to destination. The haul on the Western Ohio
is averaged at 33 miles for the group of stations between
Lima and Findlay, and 49 miles for the group be-
tween Lima and Piqua, Celina or Minster. The haul on
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the Ohio Electric is the same in all cases, 65 miles from
Lima to Ft. Wayne. The haul on the Ft. Wayne & Wabash
Valley is again averaged for stations between Ft. Wayne and
Wabash at 45 miles, Wabash to Logansport 76 miles, etc.
The revenue is divided on percentages represented by the
average haul in any group. Thus on a shipment from
Findlay to Wabash the Western Ohio receives 23 per cent
of the through rate, the Ohio Electric 45 per cent and the
Ft. Wayne & Wabash Valley 32 per cent. This method
simplifies the work of the accounting department in auditing
through way bills for joint settlement and is probably suffh-
ciently accurate. )

The Grand Rapids, Holland & Chicago interchanges
freight with other electric lines only occasionally and divides
the revenue on an arbitrary basis of 50 per cent to each
road. The Detroit United also has interchange agreements
with connecting lines which are based on a purely arbitrary
division of revenue.

INTERCHANGE OF FREIGHT EQUIPMENT
The Fort Wayne & Wabash Valley and the Indiana

Union Traction Company have an arrangement for inter-
changing freight equipment for carload shipments, as do the
Western Ohio, Ohio Electric, and the Dayton & Troy.
With these exceptions, however, none of the roads visited has
made a practice of interchanging freight cars with connecting
lines. Through shipments of this kind are loaded in trailers
which are turned over to the connecting line at the junction
without unloading.




PASSENGER TICKETS AND FARES

T is to the interest of interurban railway companies, for
a number of reasons, to collect as large a part of the
passenger revenue as possible before passengers board the

cars. Even on short suburban lines where the zone fare
system is in effect, tickets of some form are usually provided
for the convenience of passengers and the protection of the
company. The use of tickets facilitates the collection of
fares on cars, is a convenience to passengers who are enabled
to purchase their transportation in advance, is a protection
against theft of cash fares by dishonest conductors and assists
the auditing department in the compilation of traffic statis-
tics and accounts.

stations. The Western Ohio Railway on July 1, 1908,
issued an order that a uniform excess fare of 10 cents over
one-way local ticket rates would be charged all passengers not
holding tickets who board cars in towns where ticket offices
are maintained, during such hours as the ticket offices are
open. This rule does not apply, however, in the case of
passengers boarding cars inside the limits of cities or towns
where the company’s cars make more than one stop at the
ticket office. No rebate is allowed on this excess fare. The
Northern Electric Company, of Chico, Cal., charges 10
cents excess for fares paid on cars, but this excess is returned
to passengers on the presentation of the cash fare receipt issued
by the conductor to the ticket agent at the destina-

. tion. The Lackawanna & Wyoming Valley

INDIAA UNION TRACTION 0. : || & INDIANAZUNION_ TRACTIONGC, charges 5 cents excess, which is also returned on

A??NT’S s-ru?.. e = presentation of Fhe cash fare receipt. The Albany

NINGLE TRIP TICKET. 50 & Hudson Railway also charges 5 cents excess

Fom Lhel . with a rebate of 5 cents. The Grand Rapids,

: D oo o || Holland & Chicago Railway has its cash fare

To _ Al I | rates between towns fixed by its local franchises.
: NOT GOOD ON LIMITED CARS EXCEPT UPON PAYMENT OF . .

.. . AOOITIONAL FARE TO CONDUCTOR. Its established ticket rates, however, between towns

@ T - I —

e : L _ MO STOP-OVER ALLOWED. are 5 cents less than the cash fare rates and a 10

"”’;frm T : ’ l Forms.T., 77 utco per cent reduction is given on round trips. The

= e | — s unique ticket system of the Indianapolis & Cincin-

Fig. 1—Skeleton Single-Trip Ticket

PROPORTION OF TICKET SALES

One of the subjects in connection with passenger fares and
tickets on which data were secured from the several interur-
ban roads visited was the percentage of total passenger rev-
enue derived from the sale of tickets and the percentage of
cash fares paid. The percentages of ticket sales range from
15 per cent to 90 per cent. The character of the traffic,
whether largely local, or having a preponderance of trips from
town to town, the convenient location of ticket offices in cities
and towns and the reductions offered on ticket fares over cash
fares, all affect this ratio. On the four divisions of the
Detroit United interurban lines the percentages of ticket sales
are as follows: Detroit, Utica & Romeo, 16 per cent; Rapid
Railway System, 23 per cent; Detroit,

nati Traction Company, which will be described

later, provides for the sale of tickets of all denomi-
nations at a uniform reduction of 10 per cent on their
face value. Its published tariffs are based on cash
fares and the face value of the tickets is equivalent to
cash. This, in effect, provides for a 10 per cent reduction
on tickets over cash fare rates. The Oneida Railway charges
a cash fare excess of from 5 to 10 cents, depending upon the
amount of fare paid. It makes no rebate.

FORMS OF TICKETS

The forms of tickets used by interurban railways show
wide variation. Some companies have adopted, practically
entire, the standard forms of tickets used by steam roads, in-
cluding one way and round trip card tickets, coupon inter-
line tickets, mileage strips and ticket books for commutation

Monroe & Toledo Short Line, 52 per
cent; Detroit, Jackson & Chicago, 31 per

1HDIANA UKION TRACTION CO,

INDIANA UNION TRACTION  CO.

cent. The Ft. Wayne & Wabash Valley INTER-OIVISION 5. 7. TICKET.
obtains from ticket sales 54 per cent of its | From
revenue. The Boston & Worcester also [*Za..

has a low ratio of 40 per cent. The high- 5= X
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Railway Company, 87 per cent. The
average of six of the largest interurban

roads in the Middle West is 72 per cent.
CASH FARE EXCESS RATES

One method of discouraging payment of cash fares on cars
from points where tickets are sold is to charge cash fares from
such points in excess of the one-way ticket rates. This prac-
tice has been borrowed from the steam roads, which have
found it a successful means of preventing, to a large extent,
the boarding of cars by passengers without buying tickets at

Fig. 2—Skeleton Interdivision Single-Trip Ticket ’

and special school and other reduced rates of transportation.
The Indiana Union Traction Company uses a complete set of
such tickets and forms, some of which are reproduced here-
with. Fig. | shows a skeleton one-way trip ticket with

* agent’s stub attached. Fig. 2 shows a skeleton interdivision

single-trip ticket with agent’s stub attached. Fig. 3 shows
the standard coupon interline ticket sold from points on the
Indiana Union Traction Company’s lines to points on the Fort
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Wayne & Wabash Valley Traction Company. This ticket
has three coupons, the audit stub, a coupon lifted by the In-
diana Union Traction Company conductor, and the coupon
with the contract stub retained by the conductor of the Fort
Wayne & Wabash Valley Traction Company. Fig. 4 shows
a similar ticket in skeleton form which can be made out for
passengers destined to points on any line with which the com-

[“voio |
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Fig. 4—Skeleton Interline
One-Way Coupon Ticket

Fig. 3—Interline One-Way
Coupon Ticket

pany has traffic agreements. Fig. 6 shows a skeleton inter-
line ticket used in connection with the Toledo, St. Louis &
Western Railroad between towns on the Indiana Union Trac-
tion Company’s lines and Toledo, which must be validated
by the agent of the Toledo, St. Louis & Western in Toledo
in order to make it good returning. Fig. 5 shows a skeleton
interline coupon ticket issued in connection with the Chicago,
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Cincinnati & Lousville Railroad.  This is the form of ticket
which is now being used for through traffic between Indian-
apolis and Chicago. The Indiana Union Traction Company
turns over its through passengers to Chicago to the Chicago,
Cincinnati & Louisville Railway at Peru. It has an arrange-
ment whereby its agents sell space in Pullman cars, and spe-
cial night train service has been put on between Indianapolis
and Peru, making connections with the sleeping car leaving
Peru at 2 a. m. and arriving in Chicago at 6:30 a. m

A round trip card ticket is shown in Fig. 7. The going
coupon is printed in one color and the returning coupon
in another color so as to make it easy for the conductor to dis-
tinguish between the two in lifting the going coupon. It will
be noted that the contract on the return coupon of this ticket
makes no provision for the expiration of the transportation
within time limits.  This clause is sometimes included.

The Auburn & Syracuse issues a one-way card ticket with
auditor’s stub attached, shown in Fig. 9. The stub bears
the same consecutive number as the ticket and is detached by
the agent when the ticket is sold. It also bears identification
letters, indicating the destination and from what station sold.

The Ilinois Traction System and the Detroit United Rail-
ways, among others, use duplex agents tickets which are simi-
lar to the duplex cash fare receipts commonly used. The
passenger’s stub and the auditor’s stub have printed on them
the names of the principal stations, and the agent punches in
one column the station from and in the other column the station
to. The date of sale and station from which sold is stamped
on the back of each stub. This gives a complete audit
check and saves a large investment in special ticket forms for
each selling office.

The Boston & Worcester uses special forms of tickets on
account of its zone system of fares. Fig. 8 shows part of
a round trip ticket between Westboro and Chestnut Hill.
Each of the coupons is good for a ride within one 5-cent zone
and one coupon is lifted by the conductor when passing from
one zone to another. This ticket, which has in all 14 cou-
pons répresenting 70 cents in fares, Is sold for 65 cents, or
5 cents less than the face value of the several coupons. Simi-
lar coupon tickets of this type are issued in book form, two
or more coupons forming one page of the book. These books
are sold at considerable reductions over the cash fares repre-
sented by the coupons contained therein.

The ticket system of the Indianapolis & Cincinnati Trac-
tion Company, which has been in use about a year, is based
upon the principle that a ticket sold by the company should
be honored for passage between any points where the pub-
lished tariffs are equal to the price paid for the ticket. In
other words, a 20-cent ticket should be good between any
two stations where the published tariff is 20 cents. Small
card tickets are used bearing, in prominent figures, the face
value of the ticket instead of the names of the stations to and
from. These tickets are issued in denominations of from 5
cents to $1.10, which is the maximum limited train fare on
this line, and can be bought at any station in any denomina-
tions and in unlimited numbers. Tickets are sold at the uni-
form reduction of 10 per cent on their face value and the dis-
counts are figured to even cents. Two 5-cent tickets printed
on one card can be purchased for 9 cents, so that the passen-
ger paying a low fare saves as large a percentage as the pas-
senger buying a ticket of the largest denomination, or $1.10,
the price of which is 99 cents. No difficulty is experienced
by the company in making the change to even pennies at
ticket offices, and a large saving in investment in tickets has
been made. Only 23 forms of tickets are required, as
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against more than 2000 before the introduction of this sys-

tem.

CASH FARE RECEIPTS

The forms of cash fare receipts used by interurban roads
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do not show such wide varia-
tions as the forms of tickets
used. In general, three forms
of cash fare receipts are used:
Duplex punched receipts for
single-trip cash fares paid;
duplex punched cash fare re-
ceipts for round-trip fares, the
duplex stub issued to the pas-
senger being good for the re-
turn trip, and single sheet
double indication fare receipts,
torn in such a way as to leave

INDIARA UNION TRIG‘[ID.N.‘GD.

AGENT'S O sv\'uh' $
rlnsr Cn:.nétf

A typical duplex fare receipt is shown in Fig. 10. This
receipt contains spaces for indicating the station to and the
station from, the month and the day of the month, the amount

" of the cash fare paid, and whether paid for express charges

or for excess baggage charges.

Fig. 11 shows a simple cash fare receipt used by the
Aurora, Elgin & Chicago Railroad.  This receipt, when
printed on yellow paper, is used on southbound cars, and
when printed on blue paper is used on northbound cars.
Fig. 12 shows another form of cash fare receipt used by this
company which is torn with a special notched straight edge.
The lower half is retained by the conductor and the upper
half issued to the passenger. Fig. 19 shows a round trip
duplex fare receipt issued by the Iowa & Illinois Railway
Company. This company issues this form of tickets printed
in two colors. Those printed on pink paper with blue type

FormBRC X4

Geoeral Maosger

Thisisa Full-Fars Ticket unless | HALF
canceled In One Half spaceon| O ||

&
i~
[a]
tickets beck Py gotpedi = ¥ HALF ||
u|;:ammeor chec Jgo yvm rhv‘ o such reg. —%I I‘EDO Oh:l.o eaoh Coupon
No Agent or Emp'(uﬁ- Ima power to| 5 . ,AND RETURN. p—
modify this Lommey._uny_,.-unm ;’ et INDIANA UNION TRACTION CO.
vis — Good for Dne Continuous Passage =
Forni B.S. "2p . ‘g {UTCo. TSILEW. NAOLF ;g
KIS = r cm
| To be detached when Tlcket {s sokd,
o‘eTfr;'lguﬁing = HALE: ~10— : g
]
Thl-hlsnIFulI-qureTlcketunles; -""“_ usn‘ﬁﬂgl'flosn];‘ﬂ&g E.N‘.&AEIEL ;'o
punched In I- space on eac| z
9 FIRST CLASS | HALF | %
Coupon. HALF INDIANR UNION TRACTION NL- Form BR 6 X 4| youip i pevichee | o >
AUDITOR'S STUR *e, A -
CHICAGO, GINGINNATI & LOUISVILLERR, | SR Fara—
PERU Ind. g _°§ i .:'. .
= % -
Oestination Wnﬂen in Margfn, ° f o TNiON TRACTION PO: %"
st fr Ore Sl e - LED oo INDIANA UNION TRACTION-$0: *
Ob Conditlone named In Contract, i TO Q TOLEOD, ST. umns&wzsv{m,!.a >
FORM 1!!1;1[2!\.:;5%%»:;:0 u:)u ‘ AND nt‘ruml v Good for Dne connénghganae :'O_
B8, vt o Ly A ToLgbY. om Fig. 7—Round-Trip Twin
2nd | via o o — e EQ :
"IOIA\},UIWN THAOTIOH €0, |rncic tUTCmWLaW. HALF ot 29 Card Ticket
Wt e, coat, s To be detuth‘d.wbvn CPaket Is sold. MAOLF On Cooditivor ihargfdh Contret__| % @
v * RGA 2 Esa’cuss HALF) 3
R impae i Form B R 6X% A7 Wi 5
INOIANA UHlU{ TMFUQH COMPANY, g 18SUED BY VI;.IU{QW:Isd.&w.
Ll LR INDIANA UNION TRACTION &0. =  {Boston & Worcester Street R'y Go; 7
. -
PERYU, Ipd. " E s cuL 'ROUND-TRIP TICKET 2
AL EXCURSION TICKET, IMPORTANT NOTICE. T UOXE e
__On Cooditlons uf, "L.ru.'(_.mw | This Ticket will bo honored for WEoTata » -
FORM | FIRST ctasdjm Fo ’nm ASSAGE e GV a0d Ghegtact Rill, Hewton-Broskiiza Lize 2
85120, NS |8 CHE BEESE BRERSt Purchaser of Ticket will St
T e n vROYM ! " Ko it ) @ 1h " reokilae Ifne, ¥ hen) uped 107 oot &
URIO) | notice that to make & ride Do
INOIANA UHIOH TMGTIOH co. Fu‘ﬁi-ﬂf please w:: 2 e it
Ty S vaild for returning, it mustbe | | | [=wesere GO s
DO, Oh - Buston & Woreester Strest R'y Co:
: E io it 2 >
1%9, ‘ezt mA DI TOL 2 Unlon Statlon, Toledo, Ohio SPECIAL Rouno.mw ncxsf w
*oBuaseg 10j pooy JoN— " 415 S.u0Liay | @ | £ AND RETUR! Pwike o g . e
ZILLI UPON THE FOLLOWING CONDITIONS: on ) FTaTReRs z
‘00 NOILIVHL NOINN VNVIONI g On scconnt nf reduced fare at which tieket Ia ——— anyjggestazt Eill, Nowton-Breoklias Lize | W
= - - sold : bo stop-over will be sllowed op either goiug of INDIANA UNION TRACTION CO. > Fiond Maxk ““";h:x‘m HIDK on e csrt =
Peolliey @]1iAsino B Heuuidul9 ‘odeajyy " nd GOING TRIP from IUNCTION PDINT must oo 4 1"'3". o e B e e, Gt bopie L T
uopwupseq 03 Mojeg ouly TOLEOO, ST.LOUIS & WESTERN R. R. ° =) it o 1z
commenced on T.St.L.&W.R f. tryln No. 2 Good for Dna Continuous Passage. ;r. me Mnu named ﬁw}%‘m: 3
‘PUI ‘OAE I ., °m e
5 =0 ey .
oo BIA 19 . "0 1, i *?
LE anusmm B HIOKID 91K B and ticket used through to destinatigeun hia trin o 3 Boston &Wnrcester Street R'y Go  ‘
e .. M and On Conditlona o-m;d r-(u'ﬂr‘ﬂ- 20 P CIAL RDUND—TRIP T v o
| ard: TM@;;?M,”* Ielui manL of ‘.':’Ta".f"éi il FomBREY4 Fd ’35 'nm 23 E Mt
SR heorlEaa s e i E
‘qd..'f.'s.'a wiog ‘ e El’l&?nﬁ%ﬂl s Euzl:’nl‘g‘:;:ull;nz‘:v:;ﬂ: (4 bame oo W g AlD. ) < WESTRORC et g
Rieata iy 8O i s Vi UG T La 8 G il ot iy i
b T R AR ped LRI W
4 3IVH ! =] and dret conpecting 4 e o . =i :\ 1 -~ 2
atesna 1o png eneri e Jaxroy |0 4 : I = . flas i
S 4K H to stanting polot, eavin@T QLEDD o traio No. —_— o naraed ahar \) AN
M‘o f | £ A INCIANA uwummu . : 5
B3 NOHLIVEL NEFEN V)Wl("" E N .". o =il Ghed tor Dng*Tonlinuous Passage. 3 - Stl’ tR Cﬁ‘ -‘
ey ISIOT 5 1NN YR s That o ot e Tl e o lines the STama-STampeD o eack | 2 v Bostog &_w_orqestet et Ry G0 g’
uoneunseq o modgsuri LS S e R S s 2 © | specitL RouNDTRIP TickET | %
. O L e e RS WEST30R0 o
"Pax Pmd :J:'::.E’-{;Faﬂ'i‘ﬁﬁm,fau‘aa.md.mfam clauten two = TGt 5' QI 524 Chestost Bill, Nowton- B-ea'kL:n Liss | &
— 2) a1 Toe - f o B Cootract. -
U TTASIND) B WO | 252 S T Tk s o it o B RGY 4l FIRST LRSS W | £ 2 Sl i W E
{4 ne s ihe Boesinemeaiin palle) dcii ey onisnptos FomBREX4| ¥ i | "o | > SO g A R,
\ i e B Noiagesgeiwillfieclsckat onibla FRE iU oW, BT A £ ST «‘3’3‘“’ Iy
azccl’s g wiog 8th. No Agentor employe bas power to modify ibls f oA %" e e A
comieact in auv pariicnlar =
Fig. 5—C., C. & L. Interline Fig. 6—Upper and Lower Halves of Special Fig. 8—Part of Coupon Strip
One-Way Coupon Ticket T., St. L. & W. Interline Excursion Ticket Ticket—Boston & Worcester

one stub for the passenger and one for the conductor, both
indicating the amount paid and the stations between which
the fare is collected.

are issued on northbound cars and the return stub is good

only on southbound cars.

The round trip duplex tickets is-

sued on southbound cars and good returning on northbound
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cars are printed with red letters on white paper. This color
scheme of paper and type to distinguish between north and
southbound passage characterizes all forms of tickets used by
this company.

Fig. 14 shows the continuous train check used by the In-
diana Union Traction Company which is of the same form
as the duplex cash fare receipt used by this road. This con-
tinuous check is issued by the conductor in place of a ticket
taken up or cash fare paid to a point beyond the run of his

train. The conductor punches the station to and from as
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, : < QEZEE
Good for one continuous passage within 30 days t o o 'r'nf'E
from date of sale ) m }l -, 5; o
ARCELLUS * ) to #sgf
Wop® A7-0
To ' 0L SR,
-— ' - ® o o
SPLIT ROCK ! 428 iy
Not good unless stamped on the back by com. [ -5 A
pany's authorized agent.. , B5 i,z $es3
D € e 0%
I P Theas, 1 LI & EEwe
10 &tsht ¢J=/< rs & ¢
1
Fig. g9—One-Way Card Ticket with Audit Stub

shown on the ticket lifted, and also the junction point where
the passenger makes the connection for his destination. The
ticket, in place of which the continuing check is issued, is
attached to the audit stub and turned in with the train report.
On reaching the junction point, the passenger’s continuing
check, when presented to the conductor of the connecting car,
is taken up in place of the original ticket purchased and en-
titles the passenger to continue on to his destination.

The Pacific Electric Railway Company issues a triplex
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Fig. 10—Typical Duplex Cash Fare Receipt

cash fare receipt which is shown in Fig. 13. This check
contains three coupons. The going coupon is a cash fare
receipt for a continuous trip on the car on which the fare is
paid. The return coupon is issued when a round trip fare is
paid, and it is handed to the passenger, together with the
going coupon. The auditor’s stub, which forms the central
portion of the ticket, must be turned in at the end of the day
whether the receipt is issued in payment of a one-way f{are or
a round trip. If the ticket is issued for a one-way fare only,
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the return coupon is left attached to and returned to the
auditor with the auditor’s stub.

HAT CHECKS

On roads where traffic is heavy and where there are mixed
local and through passengers, it is difficult for the conductor
to identify every passenger who has paid his fare without
issuing some form of receipt. Some companies have adopted
for this purpose plain hat checks. These afford only a small
degree of protection against passengers deceiving the con-
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Fig. 11—Two Halves of Duplex Cash Fare Receipt—

Aurora, Elgin & Chicago

ductor, however, and on a number of roads special forms of
hat checks have been devised.

The Springfield Street Railway Company issues a duplex
hat check which serves both as a cash fare receipt and as a
method of identification for the conductor that the fare has
been paid. One half of this receipt is shown in Fig. 15. It
is printed on stiff yellow card and spaces are provided for in-
dicating stations to and from, the amount of fare paid and

the date.
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Fig. 12—Cash Fare Receipt—Aurora, Elgin & Chicago

The Boston & Worcester issues on its main lines a form
of hat check shown in Fig. 16. These checks are issued to
all through passengers when single coupon through tickets
are presented. The hat checks are dated by punching at
the office of the company each morning, and all used or un-
used checks are turned in at the end of the day. Each
check has attached to it a conductor’s stub which bears the
same consecutive number as the check, and conductors are
required to account for all stubs and checks issued by them
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Fig. 15—Half of Duplex Hat Check Fare Receipt

Fig.

One-Way and Round Trip Cash Fare
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during the day. On westbound trains, the hat checks used
are printed on pink paper, and on the eastbound trains they
are printed on blue paper.

The Fort Wayne & Wabash Valley Traction Company
issues a hat check on which are printed four rows of num-
bers and letters. In issuing these checks, each number rep-
resents a station eastbound or westbound, as the case may
be. The indications of these numbers and letters are
changed at frequent intervals and are arranged according to
a secret code which is known only to the conductors and au-
diting department. For example, the figure 4 may indicate
Logansport, eastbound, one week, and Huntington, westbound,
the following week. This plan makes it practically impos-
sible for passengers to defraud the conductors by displaying a
hat check which was not issued to them.

The Indianapolis & Cincinnati Traction Company issues
duplex fare receipts to every passenger, regardless of whether
the fare was paid in cash or by ticket or pass. This receipt
is punched in the same manner as an ordinary duplex cash
fare receipt, with some additional punching designed to give
the auditor’s office a large amount of detail information about
the traffic returns. It is reproduced in Fig. 20.

The Twin City Rapid Transit Company on its suburban
line to Lake Minnetonka uses a simple form of cash fare re-
ceipt or hat check consisting of small tickets | in. x 2 in.,
issued in different denominations of from 5 cents to 25 cents,
printed on different colored papers and bearing in prominent

Pacific Electric—Scenic Route

type figures showing the amount of fare paid and the point
from and to. These packets of tickets are carried in a
holder and are issued for each fare paid. The conductor
also rings up the fares as collected.
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RATES OF FARE

The basic rates for one-way local fares on interurban roads
vary from 1 1/4 cents per mile to 2 1/2 cents, and in general
are fractionally lower than the rates of competing steam roads
between the same points. In States which have enacted 2-
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Fig. 20—Duplex Cash and Ticket Fare Receipt

cents a mile fare laws, including Indiana, Ohio and Illinois,
the basic rates are, of course, not over the legal limit, but in
the Far West, where steam road rates have always been
high, basic rates of 2 1/2 cents and even higher are in force.
The Spokane & Inland Empire has a rate of 2 1/2 cents per
mile on its Spokane & Inland division. On the Coeur
d’Alene division of this company, however, the basic rate is
reduced to 2 cents a mile. This company makes no extra
charge for riding in the coaches of limited trains, but it runs
chair cars on these trains for which an extra charge of 25
cents a seat between terminals is made. On round trip tickets
it makes a reduction of 5 per cent. It sells a book contain-
ing coupons representing $20 worth of one-way fares for
$16 and also books of commutation and school tickets at
the rate of 1 1/4 cents per mile.

The Pacific Electric, on some of its scenic routes, charges
as high as 8 cents per mile. The reason for this apparently
excessive charge can be appreciated when the cost of con-
struction and operation of these lines is taken into account.
The accompanying illustration shows a section of the Alpine
division of this company, which reaches the top of Mt. Lowe,
21.3 miles back from Los Angeles. The one-way fare for
this distance is $1.75 and the round-trip fare is $2.50. The
rates on some of the other lines of this company, as for exam-
ple between Los Angeles and Pasadena, are as low as | 1/4
cents per mile.

The 5-cent fare zones of the Boston & Worcester, of
which there are nine on the main line, average 3 miles in
length, which gives a basic rate of 1 2/3 cents per mile, or
only slightly less than the average of the longer interurban
lines of the Middle West. This company sells round trip
tickets at a reduction of about 11 per cent. Ten-ride book
tickets are sold at a reduction of 12 1/2 per cent and 20-ride
book tickets at a reduction of 25 per cent. Student’s zone
coupon tickets are sold in strips of 10 for 25 cents, or a reduc-
tion of 50 per cent. This reduction is required by law to
be given to students in public or private schools on presenta-
tion of a certificate from the school principal. Workingmen'’s
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tickets, good only in one town, between the hours of 5:30
a.m.and 7 a.m., 11:30 a. m. and | p. m. and 5:30 p. m.
and 6:30 p. m., are sold in books of 30 for $1. These tickets
are not good on Sundays and holidays and transfers are not
issued on them.

The Ft. Wayne & Wabash Valley uses 2 cents a mile as

o
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Aurora, Elgin & Chicago—Interior of Parlor-Buffet Car

its basic rate in fixing its local one-way fares, keeping them
just below the limit allowed by law in Indiana. An excess
fare of 5 cents is charged on limited trains between county
seats which average about 20 miles apart. In order to meet
the twin-ticket competition of the parallel steam road a re-
duction of 25 per cent is made on round trip tickets. Com-
mutation tickets average about 1 cent per mile. This company

ELECTRIC RAILWAY JOURNAL.

[Vor. XXXII. No. 109.

tion on round trip tickets is only 10 per cent on twice the one-
way rate. Commutation tickets are sold at the rate of
one fare plus 10 per cent for the round trip, or 45 per cent
reduction. This company is also a member of the Central
Electric Traffic Association and honors the new interchange-
able mileage ticket sold for 1 3/4 cents per mile.

The basic rates of the Lake Shore Electric are 1.8 cents
for local one-way fares, 10 per cent reduction on round trips
and 1 1/4 cents for commutation tickets. Its mileage book
sells at 1.6 cents per mile. No excess is charged on limited
trains.

The Cleveland, Southwestern & Columbus uses 2 cents as
its basic rate and allows the small reduction of 8 per cent on
round tiip tickets. Commutation rates are 1 and 1 1/4 cents
and mileage 1 1/2 cents.

The Detroit United is limited by its local franchise agree-
ments in fixing fares, and has the low average of 1 1/4 cents
for local one-way fares. In addition to this low basic rate it
allows 12 per cent reduction on round trip tickets and sells
mileage for 1 cent a mile. No excess is charged on limited
trains.

The Indiana Union Traction Company bases its local
fares on a rate of 1 3/4 cents per mile, adding an excess fare
of 1/4 cent per mile for limited cars. A reduction of 10
per cent on the local one-way fares is given on round trip
tickets.

On the Terre Haute, Indianapolis & Eastern the average
of one-way local fares is 1.7 cents per mile, and the average
of round trip fares is 1.6 cents. The excess charged on lim-
ited trains is 5 cents for each 20 miles or fraction thereof.

The Aurora, Elgin & Chicago charges no excess fares on
limited trains, but in several of these trains between Chicago

o Aurora, Elgin & Chicago—Parlor-Buffet Car

formerly sold mileage for 1 1/2 cents per mile, but has sub-
scribed to the mileage book agreement of the Central Electric
Traffic Association, which makes the interchangeable mileage
book rate 1 3/4 cents per mile.

The Western Ohio uses 2 cents as its basic local rate and
makes no extra charge for riding on limited trains. Its reduc-

and Aurora it runs parlor-buffet cars, one of which is shown
in the accompanying illustrations. An excess fare of 15
cents is charged for riding in these cars, but this amount is
credited on the purchase of any food, cigars or liquor pur-
chased on the car by the passenger. Light buffet meals and
drinks are served.
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The basic rates of the interurban companies operating in
New York and Pennsylvania are generally lower than those
used by the interurban roads in the Middle West. The
Utica & Mohawk Valley, the Auburn & Syracuse and the
Oneida Railway all use 1 1/2 cents as a basis for one-way
local fares, as does also the Lackawanna & Wyoming Valley.
The Rochester, Syracuse & Eastern and the Albany & Hud-
son, however, use 2 cents. None of these roads charges excess
fare on any trains. The interchangeable mileage book used by
the companies named which operate in the State of New
York contains coupons for 500 miles and is sold for $6.25.
The Lackawanna & Wyoming Valley sells a mileage book
at the same rate. The Auburn & Syracuse and the Rochester,
Syracuse & Eastern sell commutation tickets at rates as low
as 2/3 cent per mile.

REGISTERING FARES

The practice of interurban roads in registering tickets and
cash fares presents some features of interest. Eight out of
18 companies use an indicating and recording register and
ring up all cash and ticket fares collected, including mileage.
Seven companies use a register for city fares only. The
Western Ohio uses an indicating and recording register on
its local cars, but on its limited cars uses no register of any
kind. The Terre Haute, Indianapolis & Eastern uses registers
on some divisions, but on other divisions has its conductors
make up their trip reports from tickets collected and the stubs
of the duplex cash fare receipts issued.

The Boston & Worcester uses two single registers in each
car. On branch lines one register is used for recording cash
fares collected in each zone and the other register is used for
recording tickets’ and transfers received. On the main line
one register is used for recording all through tickets reading
between Boston and Worcester to the value of 45 cents, and
the other register records cash and ticket local fares between
intermediate zones.

INTERCHANGE OF PASSENGER TRAFFIC WITH STEAM
’ ROADS

Only three of the interurban roads from which data on
passenger traffic were obtained reported that they had inter-
change agreements covering passenger business with connect-
ing steam roads. These were the Lake Shore Electric, the
Indiana Union Traction Company and the Spokane & In-
land Empire. The Indiana Union Traction has a joint pas-
senger traffic agreement with the Chicago, Cincinnati & Louis-
ville Railroad which is identical in its provision with the
agreements drawn up between two connecting steam roads.
Joint tariffs are published naming rates from any point on the
Indiana Union Traction Company’s lines to any point on the
Chicago, Cincinnati & Louisville, and each company binds
itself to divert all possible interline traffic to the lines of the
other. The lines of the two companies cross each other at
Peru, Marion and Muncie, and passenger traffic is inter-
changed at all of these points. The form of interline cou-
pon ticket sold by the Indiana Union Traction Company in
connection with the Chicago, Cincinnati & Louisville is shown
on page 836.

This company also has an agreement with the Toledo, St.’

Louis & Western for interchange of passenger traffic, but only
to the extent of honoring tickets sold at regular rates, the
division of revenue being based on the proportion which the
local rate of each road bears to the total price of the ticket.
This practice is followed in occasional instances by a number
of other interurban lines in this territory which connect with
steam roads not members of the Central Passenger Associa-
tion.
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The Spokane & Inland Empire has joint passenger traffic
arrangements with all of the steam roads entering Spokane.
Its agreements are similar in every respect to those in effect
between the several steam roads in that territory and provide
for reciprocal interchange between all points on its own and
connecting lines.

Interchange of passenger traffic between connecting electric
roads is quite general in the Middle West and in Central
New York. The member roads of the Central Electric
Trafhic Association have in use an interchangeable mileage
book and most of them have interchange agreements with each
other covering the sale of interline coupon tickets, the revenue
from which is decided either on a straight mileage proportion
or is prorated from the local rates of each road. In the case
of most of the interurban roads in the State of New York
which interchange passenger traffic, the through rate is made
up of the sum of the local rates of each company and the
revenue is divided so that each company receives its regular
local fare. The joint passenger tariffs of the Detroit United
Railways and its connecting lines are divided on a purely ar-
bitrary basis determined by the companies interested.

INTERCHANGE OF PASSENGER EQUIPMENT
The Fort Wayne & Wabash Valley and the Indiana

Union Traction Company have an agreement covering the in-
terchange of limited passenger cars on the through runs from
Fort Wayne to Indianapolis. Each company furnishes its
share of the equipment required for this service and the crews
are changed off at the junction point. A similar arrangement
is in effect on the through service of the Toledo Urban &
Interurban System, the Western Ohio and the Dayton &
Troy. Special through excursion trafic is occasionally
handled by interchanging equipment between other roads than
those mentioned, but the practice is not general.

TICKETS AND FARES ON CITY LINES

The standard practice on the city street railway systems in
the United States is to charge 5 cents as a cash fare for a
continuous ride within the corporate limits of any city or
town regardless of the length of ride. A few companies in
Massachusetts charge 6 cents. The local system in Cleve-
land is now leased by the Municipal Traction Company,
which is allowed by ordinance to charge 5 cents per ride, but
is operated at present, as an experiment, on a 3-cent cash fare
basis. In order to effect a reduction in operating expenses
somewhat commensurate with the decline in revenues which
this step has produced, this company has made many changes
in routeing and has decreased the total car-miles run.

Many city systems, by the sale of tickets or tokens at re-
duced prices when bought in quantities reduce the rate to as low
as 4 cents. The Indianapolis Traction & Terminal Company
and the Milwaukee Electric Railway & Light Company, for
example, sell six tickets for 25 cents and 25 tickets for $1.
Conductors are supplied with strips of both kinds of tickets.
The Springfield (Ill.) Consolidated Railway sells six tickets
for 25 cents on cars and books of 25 tickets for $1 are sold
at the company’s general office. These ticket books are
purchased in moderately large quantities by merchants and
others who sell them to customers at cost as an inducement for
trade. In Indianapolis 85 per cent of the gross passenger
revenue is derived from ticket sales, the sales of 25-cent strips
being largely in excess of the sales of the $1 strips. In Mil-
waukee the percentage of ticket sales is almost as large, being
approximately 80 per cent. Ticket sales in Springheld, 1.,
aggregate 25 per cent of the total revenue.

The Albany & Hudson sells 24 tickets for $1, good on

the city lines in Hudson, but the sales are very small. In
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Spokane, Wash., the Spokane & Inland Empire, which op-
erates the city lines, sells 22 tickets for $1 and school tickets
for 2 1/2 cents each. Only about 6 per cent of the city line
revenue 1s derived from this source. In Auburn, N. Y., the
Auburn & Syracuse also sells 22 tickets for $1, the receipts
being about 5 per cent of the total. .

The Utica & Mohawk Valley issues a book of 20 tickets
which is sold for $1 and is merely a convenience to passen-
gers. About 4 per cent of its revenue is obtained from the
sale of these books. The Syracuse Rapid Transit Railway
also sells 20 tickets for $1. The Springfield (Mass.) Street
Railway sells a 100-ride ticket for $5 and a 20-ride ticket
for $1. The proceeds from the sale of these tickets repre-
sent only 6 per cent of the total passenger revenue.

The Philadelphia Rapid Transit Company sells six tickets
for 25 cents and also sells exchange tickets for 8 cents, good
for continuing trips from cars of one division to cars of an-
other division between which free transfers are not issued. In
1907, 54 per cent of the gross passenger revenue was de-
rived from the sale of the 4 1/6-cent tickets and 14 per cent
from the sale of exchange tickets.

TRANSFER TRAFFIC

Statistics of transfer travel were obtained from a number of
cities.  The highest percentage of transfer passengers to total
passengers carried reported from any city visited was 50 per
cent in Nashville. The conditions in that city are peculiar
in that all cars run into a central transfer station, which is a
little out of the business center of the city. A large part of
the transfer passengers are passengers from the lines which do
not pass through the business district in entering the transfer
station. They transfer to continue their trip to the business
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district and only ride two or three blocks. In New York
City, where the transfer situation has reached an acute stage,
the roads show a ratio of 36.1 per cent. The ratios in some
other cities from which replies were received are as follows:
Auburn, N. Y., 12 per cent; Detroit, Mich., 30 per cent;
Indianapolis, Ind., 23 per cent; Kansas City, Mo., 43 per
cent; Louisville, Ky., 30 per cent; Milwaukee, Wis., 28
per cent; Minneapolis, 23 per cent; Philadelphia, Pa., 16
per cent; Springfield, Ill., 20 per cent; Syracuse, N. Y.,
25 per cent; Spokane, Wash.,, 10 per cent; Springfield,
Mass., 14 per cent, and Utica, N. Y., 25 per cent. These
figures convey only a general idea of the extent of transfer
travel in cities of large and small size. The local traffic con-
ditions and restrictions placed on the issuing of transfers are
different in every city, and comparisons are of small value
without going into details of traffic, which would be out of
place here.

REGISTERING TRANSFERS

The practice in regard to registering transfers on cars was
also investigated in this connection. Eleven of the 17 com-
panies reporting register all transfers collected as well as
tickets and cash fares, while six companies do not register
transfers. The companies which register transfers and also
sell tickets usually register cash fares on one dial and all
tickets on another dial. Among the larger city systems which
register transfers may be mentioned the Indianapolis Traction
& Terminal Company, Detroit United Railways, Twin City
Rapid Transit Company and the United Railways of St.
Louis. The Brooklyn Rapid Transit Company registers
transfers, while its neighbor, the New York City Railway
Company, does not.




STANDARDS OF TRACK CONSTRUCTION

In the effort to design a satisfactory and durable track con-
struction for paved streets a large number of methods have
been tried. The illustrations on the following pages and the
accompanying brief descriptions of methods and materials used
summarize the standard practice in a number of cities visited.
While T-rail is being used in increasing quantities, especially
for tracks over which interurban cars are operated, a number
of large city systems are laying heavy girder rail. A recent
section has a groove deep enough to accommodate an M. C. B.
wheel flange. A number of designs of both types are shown.

INDIANAPOLIS

Two types of construction used in Indianapolis, Ind., are

2 -
i
\

Tie Plate

structure. The rails are 91-lb. Lorain Steel Company’s sec-
tion No. 375, and are laid on the ties with special brace tie
plates. Between each pair of ties two of these tie plates are
attached to the flange of the rail, and 3/4-in. anchor bolts
10 in. long are placed in the three spike holes with washers.
These bolts are bedded in the continuous supporting beam
and hold the rail down firmly on the concrete. No tie rods
are used. The brick paving is laid on a 3-in. sand cushion.
A flange groove is formed by dropping the brick next to the
inside of the rail, | 1/4 in. and placing next to it a beveled
stretcher brick. This construction requires 528 ties and
1036 cubic yards of concrete per mile of single track.

The construction shown in Fig. | spaces the ties every

. st A )
Nelsonvllle B e ———8, =
Stretcher Brick

6"x 8"x 8"Oak Tte
Spaced 2°C.L, to C,L.

Eleetrie Ry, Jewrnal

Fig. 1—Indianapolis Traction & Terminal Company—Standard Construction on Gravel Ballast in Brick Pavement

shown in Figs. 1 and 2. The concrete beam construction
shown in Fig. 2 is employed on Illinois Street, from Ohio
to Washington Streets. The 6-in. x 8-in. x 8-ft. white oak
ties are spaced every 10 ft., and a continuous beam of con-

Section A-B 1‘\

orgh L e - W o ,J;’s,n;,"_f

i |
1 v Dry Grout 1

Nelsonville <« 182
Stretcher Brick

2 ft. and supports them on a 6-in. bed of gravel ballast. The
same 91-1b. T-rail section is used, and brace tie plates are
put in on every fourth tie under each rail in place of tie rods.
The concrete paving foundation completely covers the ties and

Section C-D

Asphalt 27

Center Line of Street

Blectric Ry. Jowrnal

Fig. 2—Indianapolis Traction & Terminal Company—Concrete Beam Construction

crete 10 in. deep is carried under each rail. The ties are also
bedded in lateral beams of concrete 16 in. deep and 24 in.
wide, and a slab of concrete 6 in. thick is carried across be-
tween the longitudinal beams, the whole forming a monolithic

the flanges of the rails, reducing the thickness of the sand
cushion under the paving to 1 1/2 in.
quires 1336 cubic yards of concrete per mile of single track.

This construction re-

The Indianapolis Traction & Terminal Company uses
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Continuous rail joints and hardened center special work. All under the ties. The main body of the concrete foundation is
rail joints are staggered on both straight and curved track. put in over the tops of the ties, but a space is left under the
It uses the proportions of | cement, 3 sand and 6 gravel for rails for grouting up after the concrete has set, in order to

concrete foundations and both hand and machine mixing. insure a firm and continuous bearing on the concrete. The
Clark Joint, 2 Steetchers with 3 Whole Dlocks alternuting
: [ x"\\xcn. Dolts, with 2- 1% Blocks and 4 Whole.
T O I REES RS 1) L = 5 ol &
| 21, Paving Blucks, 5 Paving Blucks witl ‘\munl Blocks for Flungeways) 3 L 14 Cronn 1 1. 4 Cement Grouting
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Fig. 3—Utica & Mohawk Valley—Standard T-Rail Construction with Steel Ties

UTICA, N. Y. brick pavement, 4 in. thick, is laid on 1/2 in. of sand and

The Utica & Mohawk Valley for its reconstructed track is crowned slightly between the rails. Special flangeway
in the paved streets of Utica has used two types of construc- bricks are used, forming a triangular groove 3 in. wide and
tion, one of which employs 9-in., 95-lb. girder rails, and the 1 1/4 in. deep below the head of the rail. Clark rail joints are
other employs 100-1b. A. S. C. E. T-rail. Both sections of used, and in all cases are staggered except one stretch of new
Tl 00%AS CE Floil
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Fig. 5—Standard T-Rail Construction in Kansas City

rail are laid on Carnegie steel ties. Fig. 3 shows the latest 9-in. girder rail, which has been laid with jeints opposite.
construction, using 100-Ib. T-rail. The 4 1/4-in., 14 1/2-

. 5 KANSAS CITY
Ib. steel ties are spaced 4 ft. center to center, except at joints,

where two ties are bunched to 2-ft. centers. Tie rods 2 in. x The Metropolitan Street Railway Company, of Kansas
Grout Joints, 14" Gement Mortar Bed. 1/ Cement Mortar Bed. Grout Joints.
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Fig. 6—Boston Elevated Railway—Concrete Beam Con- Fig. 7—Boston Elevated Railway—Concrete Beam Con-
struction for Heavy Traffic struction for Moderate Traffic

3/8 in. are spaced 8 ft. apart over alternate ties. In pre- City, Mo., uses 80-Ib. and 100-b. A. S. C. E. T-rail sec-
paring the subgrade for concreting, cross trenches 18 in. wide tions, the construction being shown in Figs. 4 and 5. In recon-
and 4 in. deep are dug under each tie so as to give a structing old cable track the cable conduit and cast-iron yokes
uniform depth of 8 in. of concrete under the rails and also are leveled off 13 3/4 in. below the surface of the pavement
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and the cable trough is filled with boulders and broken
stone. Broken stone ballast is deposited to a depth of 8 in.
in the trench and the ties are bedded in this ballast to a
depth of 2 in. The rails are then laid down and fastened

Lail 847, High
95 Lbs, per Yard
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bedded in 8 in. of gravel ballast, leaving 2 in. of ballast
under them. The top filling is 8 in. of loam which is sodded.
Tie rods 1-in. in diameter are spaced every 5 ft.

Fig. 8 shows the standard girder rail construction used

31" 12-Hole Joint

Tie Rod ¥y x 93"
ez

Sl

e
R

Llectrie Ry. Journal

Fig. 8—Boston Elevated Railway—Gravel Ballast Constructicn in Paved Streets

and the track tamped to surface and aligned. Concrete is
deposited on top of the ballast to a depth of 5 1/2 in., com-
pletely embedding the ties. For asphalt paving a row of
paving bricks is set in this concrete bed along the outer edge

'Tee Rail
70 Lbs. per Yd

in paved streets. A 2-in. bed of gravel is placed on
the sub-grade on which the 6-in. x 8-in. chestnut ties are laid,
2 ft. 6 in., center to center. The ties are embedded in 6 in.
of concrete laid on top of the gravel and brought up flush with

S-Gravel—>e-—S—Loam~-->
]

S
&
},__?Y._.

" Lictric Ry. Juurnal

Fig. g—Boston Elevated Railway—High T-Rail Construction in Parked Streets

of the rail head and a row of special molded nose bricks
along the gage line. The paving consists of a | 1/2-in. layer
of asphalt binder and a 1 1/2-in. top layer of asphalt wearing

the top of the ties. On this a 2-in. sand cushion is laid for the
granite paving blocks used between the tracks. The rails are
a grooved section 8 25/32 in. high weighing 95 lb. per yd.

surface. No tie rods are used in this construction. The con- and are supported on tie plates 1 7/32 in. thick, which raise
Mortar,
Y < Curnegie Steel Tie under
Special Grout : 1P, Cem. 01d Rail Wood
Mortar, Nose Block Filler 5% Bail~ 3 D.Saud g Qowhalt  Gross Tie Cross Tie Stilpurted Sutas Joluy
b - L 2

FRER D AT e R e O
Wood Ties 6'x 8% 7'

Fig.

struction for new track is the same as for reconsiructed cable
track above the ballast. This company uses *“100 per cent”
rail joints staggered in all cases. The concrete used in the
track foundation is hand mixed in the proportions of | cement,
31/2 sand and 6 stone. Manganese steel special work is
being used in new construction.

&ﬂ

¥ y
Rubble Concrete. From Old Boulder Paving, Flectric Ry Trural

10—Ft. Wayne & Wabash Valley—Standard Rubble Concrete Foundation Construction

them above the top of the concrete bed which surrounds
the ties. This construction permits the use of 8-in. gran-
ite paving blocks, which are laid flush with the tread of
the rail.

Figs. 6 and 7 show two forms of concrete beam con-

struction for extra heavy and moderately heavy traffic. Fig.

Block laid Parallel
with Rails iy l
T

Side Elevation
11—Ft. Wayne & Wabash Valley—Proposed Standard Reinforced Concrete Construction with Steel Ties

Fig.
BOSTON

The track construction for the surface lines of the Boston

Elevated Railway Company is shown in Figs. 6-9. Fig. 9

is the standard construction in parked streets. A 7-in.

70-1b. T-rail is used, laid with 1-in. tie plates on 6-in. x 8-in.

chestnut ties, spaced 2 ft. apart center to center. The ties are

Beam Av. 14"x 30"

Fall 1 in 30 Vi

3{"x 2 8"tein: :
3 Drain Tile

3" Drain File
3 Drain ‘Tile 10! tag Rods

Section
Eleetric Ry, Journa:

6 1s the construction used in Washington Street between
Milk and Essex Streets. The ties are chestnut, 6 in. x 8 in.
x 7 ft. spaced 2 ft. 6 in. center to center. The founda-
tion consists of two continuous concrete beams 12 in. deep,
20 in. wide at the bottom and 28 in. wide at the top. The
ties are embedded in these beams flush with the top surface.
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This work is done in advance of the street paving, and the
surface between the rails is leveled off and thoroughly tamped.
The rails, which are 9 in. high and weigh 125 1b. per yd.,
are laid on 1/2-in. tie plates, and the cavity along the inner
side of the web under the head is filled with a cement mortar,
consisting of one part cement and three parts sand. The

'
7103
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with boulders, and in the reconstruction these stones were util-
ized in making rubble concrete for the foundation. At least 33
per cent of the whole mass is boulders. This effected a
saving in the cost of the concrete of about 45 per cent. The
proportions of the concrete mixture used by this company are
| cement, 5 sand and fine gravel and 4 stone.
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Fig. 12—Slag Ballast Construction for Paved Streets in Birmingham, Alabama

5 1/2-in. concrete paving foundation between rails i1s laid on
top of the ties at the time the roadway foundation is put
down, and is covered with a 1:4 cement mortar bed 1/2 in.
thick on which the wood paving blocks are placed and grouted
between joints. Fig. 7 shows a somewhat similar construc-

BIRMINGHAM. ALA.

The Birmingham Railway, Light & Power Company
makes use of blast furnace slag in place of gravel or broken
stone for track foundations and in concrete. In paved streets
it uses a 9-in. girder rail weighing 89 Ib. per yard, but in

|
1
|

Eteotrie By, Jowrnal

S
1
'

Fig. 13—Slab Ballast Construction for Unpaved Streets in Birmingham, Alabama

tion for lighter traffic using a 95-lb. grooved rail. In the

second section of this issue is shown the latest standard con-
struction in parked streets.

The Weber and Continuous types of rail joints are used
in Boston, and all joints are spaced opposite except on curves
radius.

The concrete used in track

of less than 1000 ft.

70" Lee Rail

Eleetric Ry. Journal

Fig. 14—Private Right of Way Construction in Birming-
ham, Alabama

foundations is mixed in the proportions of | cement, 3 sand
and 7 stone.

FT. WAYNE & WABASH VALLEY

The Ft. Wayne & Wabash Valley Traction Company
operates the city lines in Ft. Wayne, Logansport and Lafay-
ette, Ind., and has to maintain track in paved streets in a

' Teilby Rail 5"Granite Block

Conurcte

Bitumen

Concrete

ml/‘;;g Stone

"luycdm 10
Electric Ry, Journal
16—Construction in Block Pavement in Nashville,

Tennessee

Fig.

number of other cities and towns through which its interur-
ban lines pass. Fig. 10 shows a cross-section of track rebuilt
in Ft. Wayne last year. The rail used had been in service in
this track for nearly 14 years and was worn somewhat, but the
rails were reversed so as to bring the gage line outside and were
relaid. The space between the tracks had formerly been paved

unpaved streets it uses a 7-in. 80-lb. T-rail. The founda-
tion consists of 10 in. of broken slag under the ties. All
ties are 6 in. x 8 in. x 8 ft. of loblolly or other pine treated
with creosote by the vacuum process. The ties are impreg-
nated with 10 lb. of creosote per cubic foot. Above the ties,
6 in. of concrete, mixed in the proportion of 1 cement, 2

Block Bricks

Llutvwl{y Juu::::v
15—Illinois Traction System—Standard T-Rail Con-
struction in Brick Pavement

W

Fig.

sand and 3 slag, i1s placed on the slag foundation, and on this
the brick pavement between tracks is laid. This company
uses Continuous rail joints, staggered in all cases, and for new
work is putting in manganese steel special work.

NASHVILLE
The Nashville Railway & Light Company uses 70-lb.

J/Top Dressing, 1'Crusher
Dust Wet & Rolled

T0 LY, T. Ra’ll\

Stope 3"1a 10

Slope 3”in 10
Electric Ry. Journal

Construction in Macadam Streets in
Nashville, Tennessee

Fig. 17—T-Rail

A. S. C. E. T-rail for tracks laid in dirt or macadam streets.
In macadam streets the layer of bedding stone used under the
roadway is replaced by 8 in. of 2-in. broken limestone ballast
under the ties. The pavement above the top of the ties is laid
and rolled in the same manner as the surface of the roadway,
leaving a groove or trough inside the rail heads. In streets
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paved with stone block 80-1b., 96-lb. and 109-Ib. Trilby rail
is used. The same sub-base for the roadway is used in Nash-
ville for stone block paving as for macadam, consisting of
broken stone on 8-in. bedding stone. Under the tracks this
bedding stone is replaced by 8 in. of broken stone ballast under
the ties. On top of this a layer of concrete 6 in. thick 1s
deposited between ties and for a distance of 8 in. beyond the
ends of the ties. This concrete bed is covered with 2 in. of
sand on which the paving blocks are bedded. The space
under the head of the rail is filled with bitumen and the paving
blocks are pitched in. Continuous rail joints are used, stag-
gered on both stralght and curved track. The concrete is
mixed by hand in the proportions of | cement, 3 sand and
6 stone.
BUFFALO, N. Y.

The International Railway Company, in paved streets in
Buffalo, uses a Lorain No. 402, 140-lb. grooved girder rail
laid on Carnegie steel ties 6 ft. long and spaced 5 ft. apart.
A continuous concrete beam 10 in. deep and 12 in. wide is

Melina
Sandstone Block .
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Fig. 18—Standard Construction in Paved Streets in Buffalo

built under each rail, and the ties are embedded in the center
connecting slab of concrete, which is carried down 5 in. be-
low the bottom flange. Between ties this center slab is reduced
in thickness to 6 in. On top of the concrete is a 2-in. sand
cushion on which the Medina sandstone paving blocks are
laid. The paving is crowned between rails, and on the outside
alternate header and stretcher blocks are laid into which the
roadway pavement is worked. Tie rods, 2 in. x 3/8 in., are
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head. Both steel and wooden ties are used. The steel ties
are Carnegie 4 1/2-in. girder section spaced 5 ft. apart center
to center, and the wooden ties are sawed pine, untreated,
6 in. x 8 in. x 7 ft. long spaced 4 ft. apart center to center.

Much of the reconstruction work has involved tearing out
the old cable slot and conduit which was embedded in con-
crete. The cast-iron yokes, which formerly carried the cable
sheaves, are broken off with battering rams handled by six
men and the cable trough completely uncovered, although the
concrete below the top surface of the trough is not disturbed.
Multiple duct feeder cable conduit is laid in the old cable
trough and covered over with earth which is thoroughly
tamped. The ties are then distributed and the rails laid down
and fastened to the ties with bolted clips for the steel ties and
screw spikes for the wooden ties. The track is then brought
to surface and alignment by temporarily blocking up the ties
in the trench, leaving a space of about 6 in. under them.
Concrete is deposited in the trench and thoroughly tamped
under the ties and to a depth of T 1/2 in. over them. The
Chicago City Railway Company has used for this concreting
a continuous pug mill type of mixer, mounted on a motor flat
car, running on the blocked-up track ahead of the concreting.
The Chicago Railways Company is mixing by hand part of

Fig. 21—Cross-Section of T-Rail Construction in Syracuse

the concrete used and is also using a motor-driven machine
mixer of the batch type, mounted on a flat car, which i1s moved
forward by a motor car. The continuous mixer of the Chicago
City Railway Company is fed by a conveyor on to which the
ingredients of the concrete, sand, stone and cement are shoveled
by a gang of laborers. The sand and stone are distributed
along the track and shoveled into a continuous pile of pre-
determined cross-section, after which the proper quantity of

Clark Jont
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spaced 5 ft. apart between ties and embedded in the concrete
paving foundation. Both hand and machine mixed concrete
in the proportions of | cement, 3 sand and 6 stone is used.
The Clark thermit welded plate joint is used for all new
track construction, the joints being staggered in all cases. All
special work is manganese steel construction.

CHICAGO

The extensive track reconstruction now being carried out

. 19—T-Rail Constructlon w1th Steel Ties in Syracuse

i of

202 Concrefe

S
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cement is placed in a layer on top. The aggregate is shoveled
continuously onto the conveyor of the mixer as the car is
moved ahead. The batch mixer used by the Chicago Rail-
ways Company is charged by a skip bucket holding the exact
quantity of the aggregate for one batch of 1/3 cu. yd. of
concrete. The sand and stone are shoveled into wheel
barrows, which are dumped into the skip bucket and raised
to the charging spout of the mixer. Both of these types of
machines have a-capacity of between 20 and 25 cu. yd. an

{ Starndord 100161 Fail_© [coolooo] o 5]
173) Corcrefe h L L I
#(‘;) Old Broker Store o be left in ; n

Fig. 20—T-Rail Construction with Steel Ties on Old Stone Ballast in Syracuse

in Chicago by the Chicago City Railway Company and the
Chicago Railways Company under the specifications of the
Board of Superwsmg Engineers has been fully described.
The rail section used is a special design of grooved rail 8 in.
high and weighing 129 Ib. per yard, rolled by the Lorain
Steel Company. It closely resembles the section used in Phila-
delphia, except for the reinforcement under the outside of the

hour. As the amount of concrete to be laid averages about
1650 cu. yd. per mile for each track, one of these machines
can cover between 600 and 700 lin. ft. per day of 10 hr.

The stone block paving follows the concrete by about two
days in order to protect the exposed rails. After the concrete
has set seven days welding is begun. The track of the Chi-
cago Railways Company is being electrically welded with a
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Lorain outht. An interval of seven days is allowed after the
welding before traffic is opened on the new track. The paving
1s left open at the joints, which are placed opposite each other,
and 1s not completed until after the grinding car has passed.

SYRACUSE, N. Y.

The track construction of the Syracuse Rapid Transit Rail-
way Company resembles closely the construction used in Ultica,

Fig. 22—7-in. T-Rail Construction in South Salina Street,
Syracuse

with the exception that 7-in. T-rail weighing 95 lb. per yd.
1s being used in place of 100-b. A. S. C. E. rail on most of
the new work. A trial stretch of track on North Salina
Street has been laid with the latter section, however. This
piece of track has been put in with Clark joints and steel ties
and is identical with the latest construction in Utica, except
that the thickness of the concrete under the rails and ties has

Fig. 23—100-1b. T-Rail Construction in North Salina Street,
Syracuse

been reduced from 8 in. to 6 in. The 7-in. T-rail construc-
tion put in this year is jointed partly with thermit welds and
partly with Clark joints.

LOUISVILLE, KY.

The Louisville Raillway Company has a 5-ft. gage and
uses a Lorain No. 374, 104-lb. grooved girder rail. In
reconstructing track in streets about to be paved the railway
company blocks up its track to grade and surface and allows
the municipal contractor to place the concrete for the track
foundation. The trench 1s excavated to give 6 in. of concrete
under the ties and the concrete is deposited to a depth sufhicient
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to entirely cover the tops of the ties. White oak ties, 5 1/2 in.
x 8 in. x 7 ft. 6 in. and spaced 24 in. center to center, are
used. Tie rods, 3/8 in. x | 3/4 in., are put in every 10 ft.
The rails are connected with Continuous rail joints. Where
new track is laid in unpaved streets it is also placed on a
concrete foundation extending 6 in. below the ties, after first
ascertaining from the city authorities the exact street grade.
This work is done by the company’s own forces. All con-

Fig. 24—7-in. T-Rail Construction in South Salina Street,
Syracuse

crete is mixed by hand in the proportion of | cement, 2 sand
and 5 washed gravel. The company is using manganese steel
special work.

DENVER

Concrete beam construction with 72-lb. high T-rail is
used by the Denver City Tramway Company for track in

Fig. 25—Jones Beveled Rail Joint Used in Denver

paved streets. As will be seen from Fig. 26, the foundation
is a 10-in. bed of gravel or broken stone on which the ties are
laid. A concrete beam 5 in. thick is carried under each rail
and extending beyond the ends of the ties.  The ties used are

r~-»- - =79 ---

i

>EENN\ 2

Fig. 26—Denver City Tramway Company—Standard T-Rail
Construction in Paved Streets

of Texas pine treated with carbolineum. The Jones b‘eyéleé_g!
rail joint is used. In this joint the plane of the bevel is at
right angles to the plane of the web and forms an angle of
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78 deg. with the base of the rail. The bevel is inclined
toward the on-coming wheels. Two four-bolt angle bars are

used with this joint. All joints are staggered. In unpaved
streets this company uses 65-1b. A. S. C. E. T-rail.

MILWAUKEE, WIS.
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PHILADELPHIA

The Philadelphia Rapid Transit Company uses a special
137-Ib. 9-in. girder rail rolled by the Lorain Steel Company
for all new track construction in streets.

The general design

Two forms of T-rail track and pave-
ment construction used by The Milwaukee
Electric Railway & Light Company are R
shown in Figs. 27 and 28. Fig. 27

TS

T TS
[NV AN 6

shows the method of laying brick pave- : - ;T:
ment, and Fig. 28 shows the surface H‘r‘f—r—:—r ‘I]II{I
construction for asphalt roadway and LI L]
devil strip pavement with granite block %Jijl

between the rails of each track. The
substructure and track construction are
the same in both types. A trench 7 ft.
6 in. wide is excavated under each track

to a depth of 6 in. below the bottom of
the ties. The track is then laid and
blocked up to surface in the trench and
concreting begun. For this purpose a
machine mixer, motor driven and mounted
on a four-wheel truck, is used. The
truck is fitted with a trolley and is self-
propelling. The discharge spout of the
mixer discharges the concrete onto a belt
conveyor mounted on a long swinging arm. This arm is long
enough to reach across the entire width of the roadway, so
that the concrete foundation for the track and roadway pave-
ment can be put in at one time with this machine if desired. A
mixture of 1:2 1/2:5 concrete is used for track foundations.

It will be seen from the drawing that the ties are only 6 ft.
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Fig. 28—T-Rail Construction for Asphalt Paving in Milwaukee

of the section is shown in the track cross-section Fig. 30.
This is practically a center bearing rail with a 3-in. tread.
The gage line is moved in 3/4 in. from the center of the web

-and the rail can withstand prolonged side wear before being

weakened materially. The groove is self-cleaning, offers little
obstruction to vehicle travel, and at the same time is made
deep enough to allow for an extra amount

of top wear on the rail head.

Two forms of construction are used for
the track substructure. For tracks sub-
jected to moderate traffic yellow pine ties,
5 in. x 9 in. x 8 ft. and spaced from 24
in. to 26 in. apart center to center, are
laid on broken stone ballast. The rails
are fastened to the ties by special bolted
braces, as shown in Fig. 30. These
braces are made of malleable iron and
are fastened to the top of the ties by
three 5/8-in. lag screws before the ties
are laid. The vertical leg is drilled for
two 7/8-in. bolts, one of the holes being
tapped with standard threads. The rails
are placed on the ties and adjusted to
slightly wide gage. Bolts A are then
passed through holes in the web of the
rail and the vertical leg of the braces and
by tightening on the nuts the rails are
brought to exact gage. The set screws, B,
are then put in the threaded holes of the
braces and tightened up against the web

Fig. 20—Motor-Driven Concrete Mixer with Swinging
Delivery Spout Used in Milwaukee

The rail used is a 95-1b.

section T section, 7 in. high, joined with cast welds which are

6 in. long. They are not treated.
spaced opposite to each other on straight track. In both the
brick and asphalt paving constructions the surface between the
rails is crowned and the paving blocks fitted in square under
the head of the rail. The stretchers on the outside are put
in flush with the top of the rail.

of the rail. This holds the rail firmly in
place to exact gage. The advantage
claimed for this construction is that the
rails can be adjusted to exact gage when first laid, and the
gage can be varied from time to time to compensate for side
wear by adjusting the bolts and without disturbing the tie
fastenings. :

Concrete beam construction is used for tracks which carry
very heavy traffic in the center of the city. Fig. 31 shows
the details of this construction. The rails rest on continuous
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concrete beams 18 in. wide and 14 1/4 in. deep, which are
joined between the rails by a slab of concrete 6 1/2 in. deep.
The whole forms a monolithic substructure, which is rein-
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Philadelphia
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the beams at intervals of 5 ft. This attachment consists of
two clips bolted down on the base of the rail with 3/4-in.
bolts working in transverse slots in the top of the yoke. Two
set screws bearing on these clips are used for adjusting the
position of the rail laterally in bringing the track to gage.
The clips hold the rail down firmly on the top surface of the
concrete beams and prevent heaving. The purpose of the
yokes is not to carry the rail but simply to anchor it down.

The concrete used in this construction is mixed in the pro-
portion of | cement, 3 sand and 6 stone for the lower part,
and | cement, | sand and 2 stone for the final tamping. Both
hand and machine mixing methods are used.

All rail joints used in Philadelphia are of the Nichols-
Voynow composite or zinc type, which has been described
frequently in the technical press. Briefly, this joint consists
of two special fish plates with 12 rivet holes, which are riveted
up, and the interstices between plates and rail filled with
molten zinc after preheating to a temperature of 350 deg. A
high electrical corrductivity and mechanical strength is claimed

Spaceil 5 apart
¥ beiween Chairs

karth (NoL Excavated)

Chairs Spuced 5 Centers

Fig. 31—Philadelphia
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Rapid Transit Company—Concrete Beam and Chair Construction
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Fig. 32—Aurora, Elgin & Chicago—Double-Track Third-Rail Roadbed, with Stone Ballast

forced at intervals by cross rods embedded in the center slab
and bent down in the side beams. The rails are anchored to
the concrete by attachment to cast-iron yokes embedded in

for this joint. All joints in both straight and curved track
are staggered.

Both manganese steel and chrome steel special work is
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used, and some manganese rails have been laid on curves sub-
jected to heavy traffic, notably at the Camden Ferry terminal.

MINNEAPOLIS, MINN.

The Twin City Rapid Transit Company uses a 7-in. 91-Ib.
: R
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Fig. 33—Twin City Rapid Transit Company—Standard
T-Rail Construction

T-rail section on all new construction in paved streets and a

5-in. 80-1b. A. S. C. E. section in unpaved streets and private

right of way. The joints in the 7-in. rail are cast welded,
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of broken stone or gravel tamped under the ties. On top of
this 6 in. of 1:2:4 1/2 concrete, hand mixed, is deposited
flush with the top surface of the ties. The 6-in. granite blocks
with which the space between tracks is paved are then laid on
a sand cushion | in. thick on top of the ties and concrete. The

Samd Cushion

Concrete

Fig. 34—Standard Track Construction in Sprmgﬁeld Mass.

blocks on the inside of the rail heads are chipped out to fit
under the rail and form a flange-way. This company spaces
rail joints opposite each other on straight track and staggers
them on curves. With the exception of a small amount of
built-up special work made at the company’s shops all special
work used is solid manganese steel.

TABLE 1-STANDARDS OF TRACK CONSTRUCTION IN PAVED STREETS

and Weber joints have all been used. Sawed white pine and
sawed or hewn white oak ties, 6 in. x 8 in. x 8 ft. and spaced
2 ft. center to center, are standard for both classes of track.
About 35,000 of the ties recently laid have been creosoted.
In paved streets the foundation consists of from 4 in. to 6 in.

RAIL TIES RAIL JOINTS CONCRETE
NAME OF ROAD \ | [ Method
Weight, | Type Size i Matenal Spacing Make .| Spaced @ Mixture of
Lbs. | Mixing
| — | |
Birmingham Ry., Lt. & Pwr. Co. 89 ;Grooved. | 67x8"x8/ 'Pme, Creosoted t 24” |Continuous. .. .|Staggered 123 Hand
Boston Elevated Ry. Co.. .. ...... 125 |Grooved . .| 6”x8"x7’ [Chestnut ....... \ 30” |Continuous. .. .|Opposite... | | 3 7 Hand
Chicago Railways Co............. 127 | Grooved . .| 6"x8"x8’ 'Oak.. ...l 48" |Elec. Weld... . .|Opposite.... 13 6 Machine
Detroit United Railway. . . 91 |Tee.... .. 6"x10"x7 Oak........... ‘ 30”7 |AngleBar.. .. Staggered 136 Machine
Ft. Wayne & Wabash Va]ley 72 |Tee.... .. 6"x8"x8’ ;Oak.. PP |Conunuous . .‘Staggered SRIR5A5 Hand
llinois %‘racnon Systemis asiegns 70 'Tee.... Sl Oakwe:: covaved 36”7 'fAngleBar.... {Opposite:... 41 3 7 Hand
"Indianapolis Traction & Ter. Co.. .. 91 Tee.... .. 6"x8"x8 Oak. 24" !Contmuous. ...|Staggered 136 Machine
Internaiional Ry. Co. (Buffalo). . 140 (Grooved . . 4}". [Steel.. . ... ... .. 60” |Clark. |Staggered .. 13 6 Machine
Louisville Ry. Co.... . 104 | Grooved . . 5“’x8”x7’6” [Oak.. 24" |Continuous. ... Staggered . | 1 25 Hand
Metropolitan St. Ry (Kansas Cny). 100 ‘Tee. Y A O {Oak.. 24" |100%. . . .. .. Staggered... 1| 316 Hand
The Milwaukee Elec. Ry. & Lt.Co.| 95 |Tee......  6"x8"x8 Cedar 24" |Cast Welded . |Opposite.... | | 215 Machine
Nashville Ry. & Lt. Co.. ........ [ 109 [Trilby... . 6"x8"x8 10ak . 24" |Continuous. .. .|Staggered.. | 1 3 6 and
Pacific Electric Railway .......... 72 Girder.... . ©"x"8x7’ Reslwondl. ;< s 24” | Thermit.. .. . .|Opposite.. . . i
Portland (Me.) R. R. Co.. : 90 Girder.... . 6"x8"x8 Cedar .......... 24" | Weber.... .... Opposite.. ..
Syracuse Rapid Transit Ry ....... 100 Tee.. 44" Steel 48" Clark. . . Staggered 135 | Hand
Twin City Rp. Tr. Co. (’\/I'n polls). 91  Tee.. 6”x8"x8’ ;Creosotec[ Pine. 24" Caleeld Opposite. . 12 44| Hand
Utica & Mohawk Va]ley . 100 \Tee 41 Stee'........... 48” Clark . . Staggered . |13 6 Hand
TABLE 11-STANDARDS OF TRACK CONSTRUCTION ON PRIVATE RIGHT-OF-WAY
: : — -
\ | TIES JOINTS
Weight Kind
NAME OF ROAD of of
Rail Ballast Size Matenal I Spacmg Type I Spacing
Birmingham Railway, Light & Power Co ...... 70 !Slag. e era8s8 [Creosoted Pine . . ! 24 |Conhnuous ISlaggered
Boston & Worcester . R S o Lk 75 Gravel ... .. .. | 6"x8"x8 Chestnut. . \ 22" |Weber.. {Staggered
Fort W]lne & Wabash Valley ................... 70 Gravel. . L. 6"x8"x8"  Oak . 24" |Conbinucus. —.. {Staggered
linois Traction System ... ................... .. 70 Gravel and Chats.| 6"x8"x8'  Oak.. 24” Continuous. .. |Staggered
[nternational Railway Co. ........ e s R R 85 Stone.. ; | 6”x8"x8 Oak..... . ..., 24" \Angle Bars.... | Staggered
Lake Shore Electric................. ...... ... 70 el e 6"x8"x8"  Oak...... . . ’[ 24" ‘Contmuousv | Staggered
Lackawanna & Wyoming Valley.......... ... ... 90 Stone.. e OOXBIXBE N BIes L 24" Angle Bars.. Staggered
Louisville Railway Co.......................... 70  Stone.. 6”x8”x8”  {Oak.... 24”  Continuous. . . Staggered
The Milwaukee Electric Railway & Light Co. . ... . 80 Gravel. . ] 6”x8"x8”  [Cedar.. 24 'Weber ... . | Staggered
Northern Electric Cou...oo. oo oo 60 | Stone.. - 6”x8"x8"  |Pine. . | 24" Angle Bars. lStaggered
Springfield Street Railway Co.. ok s 80 Gravel | 6"x8"x8 [Chestnut . . .| 24" Weber ... Staggered
Twin City Rapid Transit Co. . 80 Cravel . 6"x8"x8"  [Pine. .. “ 24"  Continuous {Opposite
| ]
but in the 80-1b. A. S. C. E. rail, Continuous, Wolhaupter DETROIT

The latest standard track construction of the Detroit United
Railway, which will be used for all new work in Detroit,
employs a Lorain No. 375, 7-in., 91-lb. T-rail. The sub-
structure consists of a bed of concrete 8 in. deep and 7 ft.
6 in. wide which is deposited in the excavated trench. The
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concrete 1s mixed in the proportion of five sacks or 1 1/4
barrels of Portland cement, 1/2 cubic yard of sand and |1
cubic yard of stone. A motor-driven machine mixer mounted
on a flat car is used, and each batch is deposited in dump
buckets handled by a crane car, both cars running on the
adjoining track. The concrete is mixed wet and thoroughly
tamped. After the lower bed of concrete has been allowed
to set for 6 to 10 days, a layer of clean, sharp sand | in.
thick is deposited, and on this the 6-in. x 10-in. x 7-ft. oak
ties are laid to 24-in. centers. The rails are then laid, spiked
and surfaced by tamping the sand under the ties, after which
concrete is deposited to a depth 2 in. above the top of the
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ties, completely embedding them and the sand cushion under
them. The paving brick used between and outside the rails
i1s laidd on a l-in. sand cushion. A granite nose block is
preferred for forming the groove inside the rail.

INTERURBAN TRACK
The construction of interurban track does not present so
many opportunities for modifications. Steam road standards
have in general been closely followed. The principal features
of the design of some of the interurban roads visited are given
in Table II. Table I summarizes the practice of city com-
panies and includes data from a number of lines whose con-

struction has not been described in detail.




OVERHEAD LINE CONSTRUCTION AND MAINTENANCE

XPERIENCE has taught electric railways that the
overhead line cannot be made too strong and substan-
tial and that its proper maintenance is essential to the

uninterrupted operation of cars. The standards of construc-
tion for both city and interurban lines have tended toward
heavier trolley wire and more substantial fittings, with the aim
of reducing failures'and prolonging the life of the overhead
structure. The general increase in speed on interurban roads
has developed the many weaknesses of the older forms of
construction. High speed is just as destructive on the over-
head system as on the track, and the aim in designing recent
overhead constructions for high speed lines has been to secure
as nearly as possible perfect alignment of the trolley wire, and
at the same time to provide some degree of elasticity or yield-
ing to absorb the unavoidable blows of the trolley wheel or
contact bar due to oscillation of the car or irregularities in the
track. The catenary form of construction is now being used
for direct current systems as well as alternating current sys-
tems to which it was originally applied.

In cities, the old type of center pole bracket construction is
being generally discarded in favor of span-wire construc-
tion, which is less unsightly and less expensive to maintain on
account of its greater flexibility. The use of 0000 trolley
wire for city lines is now quite general, although 00 wire re-
mains the standard on a large number of roads. Among the
features of overhead construction and maintenance for city
lines, which were investigated especially for this issue, were
the size and section of trolley wire, size of span wire, spac-
ing of poles, preservative treatment for poles, location of
lightning arresters, use of span-wire and bracket construction

Boston Elevated Railway—Ornamental Bracket Pole Con-
struction at Dudley Street Terminal

and the organization and equipment of the overhead main-
tenance force. The following paragraphs summarize the
practice of a number of city systems in these respects:

BOSTON, MASS.

The surface lines of the Boston Elevated Railway Com-
pany comprise a total of 442 miles of track and its main-

tenance methods are particularly interesting. It uses 00 round
trolley wire and 5/16-in. 7-strand galvanized span wire on
the 417 miles of track over which this construction is used.
Little trouble is experienced from lightning on the trolley wires,
and lightning arresters are put in only at junctions of under-
ground and overhead feeders and at the power station
terminals.

Boston Elevated Railway—Center Pole Bracket Construc-
tion on Commonwealth Avenue

The overhead maintenance force is under the direct charge
of the superintendent and assistant superintendent of wires and
conduits. The regular maintenance and repair work is divided
among a day force working on overhead feeders and under-
ground conduits, a day force working on pole line and trolley
repairs and a night force working on trolley repairs only.
Each of these forces is directed by a foreman, who has from
four to five sub-foremen under him. The day foreman of
feeder and conduit repairs has five crews under him, the day
foreman of pole line and trolley repairs has two pole line re-
pair crews and two trolley repair crews under him, and the
night foreman of trolley maintenance is in charge of four tower
wagon crews. | his combined night and day force maintains
18,894 poles, 214 miles of underground feed cables, 147
miles of underground return cable, 549 miles of overhead
feeders, 92 miles of overhead return cables and 442 miles
of trolley wire.

The accompanying illustrations show two of the overhead
work cars used by this company. One of these cars is used
for stringing trolley wire. A rack on which a reel of wire
can be carried is mounted in the center of the car floor under
the tower. The wire is run over a large sheave on one end
of the roof and back over another sheave mounted on a boom
attached to the tower. When the car is pushed by a motor
car behind the wire is reeled out. The other car is a plat-
form trail car with a fixed platform mounted on the roof. A
cluster of incandescent lamps with a reflector is fixed on the
roof to throw light upward on the wires which are being re-
paired. Two views are also shown of ornamental bracket
construction at Dudley Street Terminal and on Commonwealth
Avenue, which is a parked street.

The emergency crews of this company comprise 32 men
stationed at seven points as follows: Portland Street, Camden
Street, Bartlett Street, Dorchester Avenue, Sullivan Square,
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Harvard Square and Washington Street, Brighton. Each
station cares for about 65 miles of line. Crews are on duty
at only four of these stations at night, one crew being off duty
and two crews working each night on regular maintenance
under the direction of the night foreman of trolley repairs.
The crews rotate on regular maintenance work. Fach crew

Notc: - T =
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The work of the emergency crews is systematically organ-
ized. The company’s lines are divided into seven districts,
and the district of each emergency station is shown on a special
map hung in the station. Each crew is in charge of a head
lineman who apportions the regular work among the other men,
makes daily reports of all calls answered and signs all requ- ,
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Boston Elevated Railway—Line Construction Car for Stringing Trolley Wire

Boston Elevated Railway—Line Construction Car for Stringing Trolley Wire 2

works two nights a week, 1s on watch four nights and off duty
one night. The emergency stations are equipped with a line
wagon, which carries a light extension ladder, and a wreck
wagon together with four horses. The horses are not kept in
harness, but a quick-hitch type of harness is used, as shown in |
the illustration herewith.

sitions for material and supplies. The superintendent of the
division in which the station is located has general supervision
over the conduct of the men and the condition of the equip-
ment. The day crew is on duty from 7 a. m. to 6:30 p. m.
and the night shift for the remaining portion of the 24 hours.
The stations are equipped with fire department instruments,
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which show the location of every fire alarm turned in in any
part of the city, and a schedule has been prepared showing
the fire alarm boxes which, when rung, must be responded to
by each station.

The emergency crews are called on for repairs to over-
head lines, relief of broken down or obstructed cars, and to
answer fire alarms when the fire is in a
district which might interfere with the reg-
ular operation of the company’s cars.
Strict discipline is enforced among the
members of the crews, who are required
to respond promptly to calls for assist-
ance. They are not allowed to leave the
station and must always wear the pre-
scribed uniform while on duty. This
consists of a single-breasted corduroy coat,
vest, trousers and cap. The coat buttons
are of gilt of the company’s standard de-
sign.  Service stripes of scarlet cloth for
each five years of service are worn on
each coat sleeve and a line department
employee’s badge is worn on the cap.

Three of the seven crews are specially
assigned to trouble in the Subway. Any
crew responding to a call in another
crew’s district is required to notify the
crew into whose district they go before
proceeding. In the event of a general alarm
of fire, the crews which may be called on
to respoad are required to hold themselves
in readiness to start at once if a telephone
message comes from the men on the ground
stating that their presence is needed at the fire. On a general or
second fire alarm the outside crews summoned must execute
the orders of the head lineman of the district in which the
fire occurs. If a fire alarm call is given in a district in which
the crew is out on some other call, the division superintendent’s
office notifies the nearest available crew which responds at
once. The crew missing the call, on returning to headquarters
holds itself in readiness to answer the calls of the crew which
has responded to its call. The head lineman in charge of a
crew responding to a fire alarm upon his arrival notifies the
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station and emergency station. hese diagrams show the num-
bers of all feeders, with poles, street and switch numbers, the
sizes of trolley wires and cables, location of section insulators,
section switches and conduits. The location of all pole

switches is expressed as a fraction, of which the numerator is

By

the street number and the denominator the pole number.

Boston Elevated Railway—Emergency Station

referring to these diagrams the superintendent of power dis-
tribution can order any changes made in the switches which
may be necessary to meet the power requirements. The work
of changing over is usually done by the emergency crews.

LOS ANGELES, CAL.

The Pacific Electric Company, of Los Angeles, operates
100 miles of city street car lines in Los Angeles and about
400 miles of interurban lines. The city lines are largely
bracket construction and are strung with 0000 figure 8 trol-

Boston Elevated Railway—Tower Line Car

Fire Marshal of his presence and the point where his crew
1s stationed. The care and protection of the company’s prop-
erty is his first consideration, but he is required to assist the
Fire Marshal in any way possible.

The entire feeder system of the company is divided into
sections which are drawn as diagrams and hung in each power

Pacific Electric Railway—Auto Emergency Wagon

ley wire. Where span wire construction is used, 3/8 in.
and 5/16-in. cable is used. The butts of all wooden poles
are impregnated with crude oil as a preservative. Poles are
spaced 115 ft. apart. This company reports that it uses no
lightning arresters.

The maintenance of city overhead lines requires a force
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of 12 men and a foreman. Two tower wagons, a tower car
and a gasoline auto tower wagon are used. Emergency calls
are answered by the tower car or the auto car, which is an

&‘,

FUiMT B Y

Philadelphia Rapid Transit Company—Extension Tower
Wagon .

Oldsmobile 30-hp commercial truck, rebuilt and strengthened.
It is shown in the accompanying illustration. At the rear
of the driver’s seat is a large tool box, with a second seat on
top of it. In this box are kept all the tools necessary for
making ordinary emergency repairs. A material box is
mounted on each side of the tower and a fourth box, under
the rear of the car, is used for storing rope and tackle. This
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Philadelphia Rapid Transit Company—Emergency Station

auto car has performed the service of two horse-drawn tower
wagons.
’ PHILADELPHIA
Span wire construction is the standard of the Philadelphia
Rapid Transit Company, which uses 0000 grooved trolley

[Vor. XXXII. No. 19.

and 5/16-in. 7-strand span wire. The pole spacing is 100
ft. and the spacing of lightning arresters 1000 ft. The
maintenance department is divided into regular maintenance
crews and emergency crews and a pole gang, which are un-
der separate foremen. The regular maintenance foreman has
two crews consisting of two linemen, one helper and a driver,
and the pole gang consists of the foreman and five helpers.
The emergency foreman is in charge of seven emergency
stations in winter and eight in summer. The crews in these
stations consist of two linemen, two helpers and two drivers,
divided into day and night shifts on duty 12 hours each. The
eight stations care for approximately 75 miles of line each,

7
‘What feeds 20th Street, Balnbridge to Catharine Street?

32
‘What Cables join on Pulaski Ave, North of Erie Ave.?

Philadelphia Rapid Transit Company—Sample Pages from
Lineman’s Examination Book

although when necessary the crews answer calls outside of
their own districts. The equipment of the stations consists
of one two-horse telescopic tower wagon and four horses. In
addition, three of the stations are equipped with telescopic
tower cars for heavy work. The accompanying illustrations

Emergency Station in Nashville, Tenn.

show the interior of one of the emergency stations and one of
the tower wagons in use.

The tower wagon horses are not kept harnessed, but quick-
hitch harness is used and fast time is made in leaving the
house after a call is sent in.  Great rivalry exists between the
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16 crews of the eight stations in establishing records for quick
work in this respect, and the company encourages this rivalry
by holding periodic competitions and offering two prizes of $10
and $5 to the crews making the best

time in leaving the house after receiving .

a call. The best record is 55 3/5 sec-
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and St. IPaul, uses span wire construction on all of its 354
miles of city and suburban lines. The trolley wire is 00
figure 8 and the span wire is 3-strand No. 11. Poles are

:

onds. During the past year the eight

------

stations answered an average of 1048

emergency calls of all kinds per month. |
The company requires all members
of the emergency crews to have an ac-
curate knowledge of all feeder and
return-circuit cables on the system, and

o o
0 i Drrving
H i it here ~, _

to aid them in this a book has been pre-

pared showing the feeder layouts, with
all junctions, switches and the 22 dis-
tribution points on the system. Once
every six months the crews are subjected
to a written examination. For this pur-

49
W

pose a small book containing 50 pages ree w5
with one question and space for the "0 6 &-Bores’
answer printed on each page is used. Tk bo i Fbrolis

Two sample pages, somewhat reduced,
are reproduced herewith. The men are

required to answer these 50 questions in one hour. A prize

Twin City Rapid Transit Company—Standard Trolley Hanger

spaced from 100 to 110 ft. apart, and the butts are treated
with creosote for 3 ft. of their length at the ground
line. Lightning arresters are put in only at junctions
with underground feeder cables.

The trolley wire on the Twin City lines is sup-
ported by hangers of a simple design, which are
shown in the accompanying illustration. The in-
sulation comprises a piece of maple 12 in. long and
square in section. Before mounting, this wood is
thoroughly boiled in parafin. On the piece of

3= e ot
Plun.b to Midile of
/ Switeh Touzue

wood are mounted two bronze hanger castings and
a malleable-iron sister hook. The hanger castings
are designed for a driving fit over the ends of the

BOTTOM PLAN

Twin City Rapid Transit Company—Standard Trolley Frog

Louisville Railway Company—Tower Line Wagon

of $10 is given to the man who correctly answers every
question within the time limit.
MINNEAPOLIS, MINN.
The Twin City Rapid Transit Company, of Minneapolis

maple insulating stick. When so placed the cast-
ings are secured by split cotter pins. The sister
hook, which slips over the wooden piece, is held
near the middle by inserting two cotter pins, one
on either side, through 1/4-in. holes in the stick.

Louisville Railway Company—Emergency Wagon

As assembled, this hanger has a total depth of
73/32 in. and provides two ears 11 1/2 in. be-
tween centers for attaching to the trolley wire. The hanger is
comparatively light, is a good insulator and may be assembled
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or have the damaged parts replaced with simple hand tools.

An overhead trolley frog designed for an angle of 12 1/2
deg. is also illustrated. The engineers of the Twin City
Rapid Transit Company, in designing this trolley frog, have
given especial attention to the arrangement of the three points
under the pan. It will be noted that the point from which
the turnout wire leads has been made longer than usual. This
point also is so shaped that under normal conditions the trol-
ley wheel must take the proper lead.

The maintenance of overhead lines is in charge of a line

United Railways of St. Louis—Line Car

superintendent, who has two foremen for the city lines in
Minneapolis and St. Paul and two foremen for the Minne-
tonka and Stillwater interurban lines. The day emergency
crews in Minneapolis and St. Paul are kept on regular mainte-
nance work, but are in touch with headquarters by telephone
at frequent intervals and can usually be reached promptly for
emergency calls, which do not average over four or five a day.
One night emergency crew, consisting of two men, responds
to all calls in both cities, using a tower car. This crew re-
mains at its station until midnight, and then, unless required
for emergency service, goes out on regular maintenance work
for the remaining six hours of the night.

The emergency tower wagons and cars of a number of
other city systems are shown in the accompanying illustrations.

DETROIT, MICH.

All of the city lines of the Detroit United Railway have
span construction with 00 round trolley wire and 5/16-in.
7-strand span wire. Poles are spaced 110 ft. apart. Some
experiments have been made with preservative methods of
treatment for the butts of poles and are being closely watched,
but the poles so treated have not been in long enough to de-
termine the value of the treatment. Lightning arresters are
spaced at intervals of about one-third of a mile, but near sub-
stations the spacing is reduced to seven per mile.

The maintenance force of this company consists of 23
men under the direction of a city line foreman reporting to the
superintendent of power. Three construction tower wagons
are kept on regular maintenance work, and for heavy emer-
gency work two tower line cars are used. These cars dis-
tribute line supplies and material and are called on to aid in
moving disabled cars or other heavy work. The crews of these
cars consist of a motorman and two linemen, one of which
acts as conductor.

One emergency station in the center of the city serves 186
miles of city lines. Its equipment includes two one-horse, ball-
bearing, light tower wagons, a hose jumper wagon, wreck
wagon and four horses. Two men are on duty night and
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day, and in addition the two line cars and their crews are
stationed in the same building when not engaged in outside
work. This emergency station answers approximately 300
calls a month for trolley wire breakdowns. The horses are
not kept harnessed, but the wagons have quick-hitch harness.

DENVER, COL.

The Denver City Tramway Company is now using on all
new construction 0000 grooved trolley wire. For carrying
single 00 trolley on old construction 1/4-in., 7-strand span
wire is used, but for single or double 0000 trolley or double
00 trolley 5/16-in. 7-strand wire is used. Poles are spaced
100 ft. apart wherever possible on both bracket and span
wire construction. Poles are painted with carbolineum pre-
servative compound commencing 3 ft. from the butt and con-
tinuing up for 4 ft. to protect that part of the poles exposed
at the surface of the ground where decay is most active.
Lightning arresters of various standard types are put in at in-
tervals of from one-fifth to one-tenth miles, according to the
location of the line and the trouble experienced with lightning.
Span-wire construction is standard on all new work, and only
a small fraction of the companies’ lines is equipped with
bracket construction.

The overhead maintenance force consists of two day crews
of three men each and a night crew of two men, which is
on duty from 5:30 p. m. until 7 a. m. These crews are under
a general foremen who reports to the superintendent of over-
head lines. One emergency station serves the entire city sys-
tem of 210 miles. Its equipment consists of one light tower
wagon and two horses which are not kept harnessed. One
day crew is engaged on regular maintenance work, while the
other crew is always within call for emergency service, al-
though usually occupied with regular maintenance near the

emergency station. The station crews answer approximately

Brooklyn Rapid Transit Company—Auto Emergency Wagon

125 emergency calls a month, which includes replacement of
burned-out lamps in marker clusters, signal failures and trolley
wire breakdowns.

LITTLE ROCK, ARK.

The Little Rock Railway & Electric Company uses both
round and grooved 00 trolley wire and 1/4-in. 7-strand
galvanized span wire. All wooden poles are impregnated
with creosote. The 31 1/2 miles of line are maintained by
one lineman, a helper and a driver, who also respond to any
emergency calls. The equipment of the line department in-
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cludes a tower wagon and two horses and an electric auto-
mobile emergency wagon.

MILWAUKEE, WIS.

The Milwaukee Electric Railway & Light Company is
another city system which uses 0000 trolley wire of grooved
section. Its pole spacing is 110 ft. and span wire construc-
tion used throughout on the 123 miles of this company’s sys-
From 8 to 10 lightning arresters per mile of track
are put in. The city is divided into three districts for
emergency line repair work and a station is located in each
district, serving about 40 miles of line. The city stations
answer between 30 and 40 calls. a month.

tem.

BIRMINGHAM, ALA.

The Birmingham Railway, Light & Power Company oper-
ates 130 miles of city and suburban lines running heavy cars
at fairly high speed. It uses span-wire construction on |15
miles of its system and bracket construction on 15 miles. The
standard trolley wire used is 000 grooved, supported by 3/8-
in., 7-strand, extra galvanized span wire for double trolley
and 5/16-in. or 1/4-in. span wire for single trolley. Poles
are spaced 100 ft. apart. The entire length of the poles is
treated by the vacuum creosote process, 10 lb. of creosote per
cu.ft. being injected. Lightning arresters are spaced seven to
the mile.

The maintenance force for the overhead lines consists of
two foremen and 12 men, who are under the superintendent
of the electric department. Only one emergency station is
used for the entire system. Its equipment includes one two-
horse tower wagon, one one-horse buggy on which a ladder is
carried and one motor tower car for heavy repairs and emer-
gency work on the suburban lines. This station answers as
many as 350 calls a month for all kinds of emergency repairs.

LOUISVILLE, KY.

The Louisville Railway Company uses 00 round trolley
wire and 1/4-in. span-wire cable. No center pole bracket
construction is used. Poles are spaced 100 ft. apart and the
butts are painted with crude oil to prevent decay. Lightning
arresters are spaced to five to the mile.

The overhead maintenance force consists of two day
emergency crews of one driver and one lineman each, who are
on duty from 7 a. m. to 6 p. m, and a night crew of two
men. In addition to these men two regular maintenance gangs
of four men each are employed for general repair work on the
overhead cables and trolley lines. Only one emergency sta-
tion is maintained near the center of the city, the equipment
consisting of a light two-horse tower wagon for odinary use,
a heavy spare repair wagon and ten mules. A team of mules
is kept hitched to the tower wagan at all times and these
teams are relieved every 6 hours. The accompanying illustra-
tions show the type of emergency wagon used and also a
heavy tower wagon built to carry a reel of trolley wire when
making extraordinary repairs. The emergency station serves
the entire city system of 150 miles, and during 1907 answered
an average of 280 emergency calls a month, of which half
were answered by the day crews and half by the night crew.

INDIANAPOLIS, IND.

The Indianapolis Traction & Terminal Company uses 00
round trolley wire and 3/8-in., 7-strand cable for span wires.
It spaces poles 100 ft. apart on both bracket and span-wire
construction. Wooden poles are not treated with any pre-
servative compound. An average of five lightning arresters
per mile are used. The maintenance force consists of two
repair gangs of four men each and two emergency crews of
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two men each. Both emergency crews have headquarters at
one station, which is equipped with two one-horse ladder
wagons, two horses and a one-horse hose bridge wagon. This
station serves the whole city system consisting of 136 miles of
line. It answers an average of 36 calls a month, and on
account of the infrequent calls the horses are not kept har-
nessed.

INTERURBAN LINE CONSTRUCTION

The most interesting feature of recent overhead line con-
struction for high-speed interurban railways is the increasing
use of catenary construction for both a.c. and d.c. systems.
Catenary construction was originally developed in the United
States for single-phase alternating-current lines, but its numer-
ous mechanical advantages over the older type of single-sup-
port construction have caused it to be adopted by a number of
roads using direct current. These mechanical advantages are
longer pole spacing and flatter trolley wire; flexibility and over-
coming the effects of hammer blow of the collector at suspen-
sion points, and a reduction in mechanical breakage of the
trolley wire under the strain of supporting the weight of the
entire span from pole to pole. For high-tension a.c. and d.c.
trolley the insulation possible with the old form of construc-
tion is insufficient, while with catenary construction the mes-
senger cable can be insulated for any trolley line voltage yet
proposed. In the following paragraphs the construction fea-
tures of a number of recent catenary installations, including
the latest type used by the New York, New Haven & Hart-
ford, are briefly described. The construction and mainte-
nance methods of a number of high-speed interurban lines
which do not employ catenary trolley are also summarized.

NEW YORK, NEW HAVEN & HARTFORD

The original catenary construction of the New York, New
Haven & Hartford Railroad is familiar through descriptions
which have been published in this and other journals and in
papers which have been read before engineering societies. In
it the working conductor was suspended from two messenger
cables by triangular supports or hangers. In a paper pre-
sented Jan. 10, 1908, at a meeting of the American Institute
of Electrical Engineers, and reprinted in abstract in the
STREET RAILWAY JOURNAL of Jan. 18, W. S. Murray,
electrical engineer of the New Haven Company, explained
that, on certain later sections of the line, a more flexible con-
struction had been adopted by supporting the catenary from
span wires instead of from bridges, and that on still other sec-
tions, the New Canaan division, for example, a single catenary
had been employed. The results of this form of catenary
construction proved so satisfactory that during the last six
months the New York, New Haven & Hartford Railroad
Company has made an important change in its main line .
catenary construction by suspending below its former working
conductor a new working conductor in a manner somewhat
similar to that employed on the Blankenese-Ohlsdorf single-
phase line at Hamburg, and described in the STREET RAIL-
WAY JOURNAL of April 6, 1907. Instead of looping the
auxiliary or working conductor to the upper wire, however, as
in the German road, it is attached in the New Haven work to
the former working conductor by short clips which are located
midway between the triangular hangers on the messenger cables,
or at distances of 10 ft. apart, so that each clip has a flexible
support. Where the line passes under very low highway
bridges, this form of construction is modified by substituting

for the single clip and single working conductor a double-arm

clip which supports two working conductors in the same hori-
zontal plane. This permits the trolley bow to make two
contacts. The -new working conductor is of steel and No.
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0000 in size. The former working conductor, which now
acts simply as a support, is of copper.

In discussing the new form of construction, Mr. Murray
said in a recent interview: ‘‘Very soon after the commercial
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extreme roughness of the copper wire, due to kinking, the loco-
motive shoe was copstantly interrupted in its contact with the
trolley, delivering, and in turn receiving, hard blows in its
uneven progress along the line and causing excessive sparking.

P -

service was put on an electric basis it was found that the cur-
rent-collecting device on the electric locomotive, commonly
known as the shoe, was producing two very serious effects on

New York, New Haven & Hartford—Improved Catenary Construction on Main Line

The fourth wire has proved the panacea of all of these
troubles. During the past three months of operation upon it
absolutely no kinking has been noted and the wear is inappre-
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New York, New Haven & Hartford—Improved Catenary Construction Adjacent to Low Highway Bridges

the copper wire: (1) Reducing its cross section by wear, and
(2) kinking it badly at the point of suspension. The result
of the combination brought about fractures of the trolley (the
messengers never breaking). Moreover, on account of the

ciable. In the original form of construction where the loco-
motive shoe made contact with the copper wire, it was found
that on account of the high expansion properties of copper
wire, changes in temperature lengthened considerably the span
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between the hanger points, and because of the ductility of the
copper the passage of the shoe at high speed, with some con-
siderable upward pressure, gathered up the slack in the form
of a kink at the hanger point. Steel does not possess this
disadvantage, as it has a much lower expansion coefficient than
copper, 1s not ductile and has no tendency to kink.”

TEXAS TRACTION COMPANY

The Texas Traction Company commenced operation on
July 1, 1908, between Dallas and Sherman, Tex., 60 miles.
It is a good example of the latest construction for a high-speed,
600-volt, direct-current interurban line. The overhead line
is three-point catenary suspension with bracket construction.
Idaho cedar poles 40 ft. long with 7-in. tops and set 7 ft.
6 in. in the ground are used. They are spaced 150 ft. apart
on tangents and curves not exceeding 3 deg.; on sharper curves
the span is reduced proportionately, being only 55 ft. on a
20-deg. curve. The trolley wire is 000 grooved copper, and
1s carried 19 ft. above the rails. The messenger wire is a
3/8-in. 7-strand steel cable. Steady braces on the trolley
wire are located at each feeder tap and half way between taps,
averaging about 500 ft. apart. They are also used on each
bracket on curves in connection with bridle pull-offs. The
trolley and messenger wires are anchored every half mile on
tangents and at the ends of curves. All catenary wiring is
insulated with 9-in. wood strain insulators. Lightning ar-
resters are located every 2000 ft. at alternate feeder taps.
In cities and towns span-wire catenary construction is used.

THE MILWAUKEE ELECTRIC RAILWAY & LIGHT COMPANY

The accompanying illustrations show the latest type of cate-
nary center pole bracket construction on the a.c suburban lines

of The Milwaukee Electric Railway & Light Company. The

Milwaukee Interurban Lines—Catenary Construction on

Curves

trolley wire is 0000 grooved copper carried by a 9/16-in.
messenger wire. On tangents the poles are spaced 110 ft.
apart, but this spacing is reduced somewhat on curves. Typi-
cal curve construction is shown in one of the illustrations.
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Steady braces are used on both the inside and outside trolley
wires and the bracket arms are extended on the outside far
enough to permit stringing a strain wire to which the bridle
pull-offs between brackets are attached. It will be noticed

Milwaukee Interurban Lines—High Tension Wire
Protection

that the steady brace on the outside trolley wire is placed out-
side the wire.

This company has recently had in experimental use a gaso-
line motor line inspection or patrol car, which is shown on the
following page. The peculiar feature of this car is the means
provided for quickly removing the car from the track at road
crossings to allow a regular car to pass. Below the body is
mounted a swivel turn-table with shoes fitting over the rails.
This can be lowered from the driver’s seat and the car raised
so that the wheels clear the rails. The car is then turned
90 deg., lowered again and run off.

WASHINGTON, BALTIMORE & ANNAPOLIS

The single-phase alternating-current sections of this line
have single catenary overhead construction throughout. The
trolley wire carries 6000-volt current and is 0000 hard-
drawn copper. Although the poles along the double-track
portion of the road are placed in pairs on opposite sides of the
roadbed, side bracket construction has been employed. The
bracket arms are of T-section, 2 1/4 in. x 2 1/4 in. x 11 ft.
long. They are secured in lugs on the poles and are held
in position by a single iron rod brace attached near the top
of the pole. The brackets on opposite poles are tied together
with an iron wire cable containing a 24-in. wooden strain
insulator at the center, which is inserted to Insure safety to
linemen working with the wire over one track while current
1s on the other wire. All poles are guyed back with 24-in.
wooden strain insulators and Miller anchors, so that the pole
line and messenger cable structure possess great stability.
The poles are spaced 150 ft. apart, except on curves of more
than 6 deg., and are painted with carbolineum as a preserva-
tive. The messenger cable is 3/8-in. high-strength steel wire.
On straight track, hangers are spaced 16 ft. 8 in. apart, or
nine to the span of 150 ft. The messenger wire insulators are of
the double-cloaked type, made of brown porcelain. On
curves two forms of construction are employed, both of which
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are shown in the accompanying engravings. The steady brace of this road run over the Columbia line of the Washington
construction is used on curves of large radius, but on sharper Railway & Electric Company. This in an overhead, 600-
curves the back-bone construction is used. The connecting volt direct-current system using a double trolley return circuit.
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Milwaukee Interurban Lines—Span Wire Construction on Curves

The accompanying engraving shows the
overhead construction on this section, and
1s reproduced principally on account of
the fact that Washington, D. C., and
Cincinnati, Ohio, are the only two cities
in the United States which require the use
of a trolley return circuit. Span wire con-
struction 1s used, and the opposite poles
are braced at the top by an iron pipe.
The left-hand wire carries the positive cur-
rent and the right-hand wire carries the
negative current. ‘

SYRACUSE, LAKE SHORE & NORTHERN

The direct current catenary overhead
line of the Syracuse, Lake Shore & North-
ern presents some interesting features. On
the latest construction between Baldwins-
ville and Fulton, N. Y., 222 steel cate-
nary bridges are being put in to carry the
double track overhead line. These bridges
are made up of two A-frame side towers
and a connecting truss, built of light angles
and channels. Each foot of the A-frames
is mounted on a concrete foundation pier

2 ft. x 2 ft. and of varying depth. The

strain wires between messenger cables are all insulated, and cross truss is 30 ft. long and its top chord is approximately
the guy wires on each side of the brackets are attached to an 25 ft. above the rails. These bridges are spaced 300 ft.

insulator on the outside pole. The pull-off wire at the center

Auto Line Patrol Car—Moving Off Track Auto Line Patrol Car—Inspecting Trolley Wire

of the span is attached with an insulator to a strain cable con- apart on tangents, but on curves this spacing is reduced to a

necting the two posts.  Both the trolley wire and the messen- minimum of 70 ft.

ger cable are braced in this construction. The messenger cable is 7/16-in. in diameter, stranded and
" For 4 miles in the outskirts of Washington, D. C., the cars galvanized and supports a 0000 copper trolley wire. In the
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original construction the 5/8-in. steel rod hangers were spaced
10 ft. apart or 30 to the span, but on the latest construction
this spacing has been increased to 30 ft. or 10 to the span

if N e Ry o

Washington, Baltimore & Annapolis—Backbone Catenary
Construction on Curves

in order to give greater flexibility to the trolley wire. The
longest hanger is 77 1/2 in. in length. The line is electrically
insulated for 6600 volts, A. C., which may be employed
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BOSTON & WORCESTER STREET RAILWAY
The Boston & Worcester Street Railway Company is now

tion with Steady Braces on Curves

using 0000 round trolley wire. Grooved wire was tried, but
trouble was experienced with the wire breaking near the hang-
ers when subjected to the repeated blows of trolley wheels.

Double Trolley Construction on*Columbia Line of Washington Railway & Electric Company

The round wire, hammered into |15-in. ears, gives more flexi-

some time in the future. It is claimed that these catenary
bridges provide much greater stability to the overhead line,
and that they cost only $800 per mile more than standard
double-track wooden pole bracket or span-wire construction.

bility and longer life. The double-track mileage of this
company is about equally divided between span wire construc-
tion and center pole bracket construction, there being 16
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miles of bracket and 15 miles of span wire. In both types
the pole spacing is 100 ft. The poles are not treated with
any preservative compound, but the company is replacing some
of the hard pine poles put in six years ago with chestnut poles.
No chestnut poles which were put in at the same time have
yet shown signs of decay.

The maintenance of all of the overhead trolley feeder,
13,200-volt transmission, telephone, signal and lighting wires
along the company’s 46 miles of line is in charge of one line
foreman, who has six helpers in the summer and four in the
winter. The headquarters of the line maintenance force are
the Framingham car house, about midway between terminals.
Its equipment consists of one tower wagon and an emergency
car, which is used for all serious emergency calls more than
2 miles from the car house where the wagon is kept. For
minor emergency repairs linemen are sent out on regular cars
with tools and a ladder, and they make repairs from the roof
of the regular car when possible.

INDIANAPOLIS & CINCINNATI

The Indianapolis & Cincinnati Traction Company operates
two divisions, 49 miles and 58 miles long, respectively, with
single-phase alternating current at 3300 volts. Catenary sus-
pension from bracket poles is employed, the poles being spaced
120 ft. apart. Lightning arresters are put in one-third of a
mile apart. One chief lineman has charge of a maintenance
crew on each division, consisting of two linemen and a ground-
man. FEach division crew, in addition to maintaining the
wires along the raillway right of way, cares for half of the
20-mile cross-country transmission line between the Rushville
power station and Shelbyville. Each crew is furnished with
a tower push car and a hand car and, when necessary, a
motor work car is placed at their disposal.

ILLINOIS TRACTION SYSTEM

The Illinois Traction System has adopted the three-point
catenary suspension with bracket construction for all new con-
struction on both a.c. and d.c. lines. On tangents the poles
are spaced 140 ft. apart, but on curves this spacing is re-
duced somewhat. All poles are treated for their entire length
with the creosote process. Between substations lightning ar-
resters are put in at intervals of one-third of a mile, but near
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district reports to a superintendent of overhead lines, who in
turn reports to the electrical and mechanical engineer. In
addition to this force, a telephone line repairman is assigned
to each division dispatcher’s office to maintain all the telephone
lines and instruments as well as the signal system. These men
report to a superintendent of telephones and signals.

FT. WAYNE & WABASH VALLEY
The Ft. Wayne & Wabash Valley has about 115 miles

e

Cleveland, Southwestern & Columbus—Line Car

of bracket construction and 20 miles of span construction,
which occurs mostly on sharp curves and in cities and towns.
A 000 round trolley wire is used, and in span construction
the trolley is hung from 3/8-in. stranded span wires. Poles
are spaced 100 ft. apart and are not treated. The line is
divided into sections averaging 30 miles long, and the mainte-
nance of the overhead lines and transmission system of each
section is cared for by a crew of two men with a line car.

SPOKANE & INLAND EMPIRE

The system of the Spokane & Inland Empire comprises
42 1/2 miles of 600-volt d.c. span wire construction and
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Syracuse, Lake Shore & Northern—Catenary Construction with Steel Bridges

substations the number per mile is increased to from five to
seven.

The line is divided, for overhead maintenance purposes, into
districts averaging 90 miles in length. A line foreman and
three helpers are assigned to each district and are given a tower
line car with a regular crew. The members of the crew act
as groundmen on heavy repair work. The foreman of each

129 miles of a.c. catenary bracket pole construction. On
the d.c. lines 0000 figure 8 trolley wire supported by 5/16-in.
7-strand span wire is used. On the a.c. lines the trolley wire
is 000 grooved. Poles are spaced 100 ft. apart in both
types of construction. The maintenance of the d.c. lines is
in charge of a foreman who has two helpers, and a similar
crew maintains the entire 129 miles of a.c. catenary line.

.
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UTICA & MOHAWK VALLEY

This company employs 0000 round trolley with span wire
construction for the most part, the poles being spaced only
80 ft. apart. The butts of all wooden poles for 7 ft. from
the end are painted with three coats of carbolineum. Light-
ning arresters are spaced |/2 mile apart. The Auburn &
Syracuse has practically the same standards of construction.

CLEVELAND, SOUTHWESTERN & COLUMBUS
The Cleveland, Southwestern & Columbus has 195 miles

of bracket pole construction and uses span wire only in cities
and towns. The poles are not treated and are spaced 100 ft.
apart. The overhead lines on each division, averaging 70
miles of track, are maintained by a crew of three men, who
are furnished with the type of line car shown in the accom-
panying illustration. These crews keep in communication with
the dispatcher at frequent intervals by telephone when working
on regular maintenance so as to be prepared to answer an
emergency call.  Only about four calls a month are sent in,
however, for emergency repairs.

DETROIT UNITED RAILWAY
The interurban lines of the Detroit United Railway, com-
prising nearly 540 miles of track, are built with 00 figure 8
trolley wire suspended from pole brackets on tangents and
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from span wires on curves. With bracket construction the
poles are spaced |10 ft. apart. Lightning arresters are
spaced one-third of a mile apart, except near substations,
where from six to seven per mile are put in. The overhead
maintenance force consists of nine crews of three men each,
covering about 50 miles of line with a double-truck line car.
The foremen of these division crews report to an interurban
line foreman attached to the office of the superintendent of
power.

INDIANA UNION TRACTION COMPANY

The older lines of this company, comprising about 200
miles, are built with span wire construction, but bracket con-
struction has been used on the 165 miles of lines built more
recently. All trolley wire is 000 figure 8. Poles are spaced
100 ft. apart on both span and bracket construction and are
untreated. The maintenance force consists of nine crews of
two men each, who cover about 40 miles of track. Each
crew is supplied with a light, single-truck tower car and a
tower push car. When engaged in repair work they are re-
quired to report to the dispatcher once each hour for instruc-
tions and orders in case they are wanted for emergency re-
pairs. Ordinary repairs to the high-tension lines are made

between 2 a. m. and 5 a. m., when the power house is shut
down.




CAR HOUSE DESIGN

HERE are usually many local conditions affecting the

general design of terminal car houses for city street rail-

way systems. The size and shape of the available
ground area, topography and nature of the soil, climate, loca-
tion of running tracks with respect to the building, character
of neighboring buildings and surroundings, type of rolling
stock to be housed, location of main repair shops and numer-
ous other considerations are involved. For this reason it 1s
difficult to draw any conclusions as to the relative merits of
various general types. A through track arrangement is best
in some locations and a stub track layout is the only one that
can be used in other places. Transfer tables offer some ad-
vantages in one type of house and elaborate special-work con-

reprinted in the STREET RAILWAY JOoURNAL of Oct. 26,
1907, was prepared in connection with a committee of the
National Fire Protection Association, and embodies the latest
and most approved recommendations of the fire underwriters.
Among the general requirements are the following: That
sectional fire areas should be not greater than 20,000 sq. ft.,
or of such size as to confine the loss on equipment stored in
any one area to $200,000, or should not contain to exceed
1800 lin. ft. of interior trackage. The report also recom-
mends the use of ceiling curtains and both aisle and ceiling
sprinklers. None of the houses described in the following
pages have been built strictly in accordance with these recom-
mendations, but none are lacking in fire protection features.
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= S e = —— — - 4
Sy N — — A , 4
e
Barn No. i pe—40——>1
0 O R N e v . D T v . O N R N R
Barmn No-b
0 T e e e D T e v s % D DO O D s
=
s 2
2 =
LA = =
& e — z
‘,‘l &' = >
> Barn No=-1 = | p— U] =
_3:: I R R R R ) ..;5:.—&?5}:.—5_
2 L ey K=
= = L8 r"l
oo i )l -3
g2l= ’:::é‘f‘ar—‘——t (-
| e I |'E
= e 1 LI
2| Barn Nosg S5 | I
o5 | ) i s W T s g S T ;T.e._,f;t--i =
iE i -
3] [ =
R =
il T
- i T
o0
3arn-N.o- il i
= = = - . 5 O - D T T T S 0
_T T
= i I
=3
8 Ui I
v
T T
10 il
Barn No. -y —IT
. e e = =+« e . .« .« . ©  + .+ =+ = .
Bl I
i I
T m
R Hii [
38 =
Tweuty Sixth Street

Philadelphia Rapid Transit Company—Plan of Allegheny

nections are, in the end, more economical in others. In the
following pages a number of modern city car houses of differ-
ent types are illustrated and briefly described. These include
houses designed to accommodate from 25 to 250 cars, lo-
cated in cities of large and small size. One or two houses
designed especially for interurban cars are also shown.
Fireproof construction and protection against the spread of
fires are most important considerations in the design of car
houses, and current practice in these matters as shown in the
designs illustrated is of interest, in view of the fact that at the
1907 convention of the American Street & Interurban Rail-
way Association, the structural requirements of car houses for
fire protection purposes as outlined in a committee report were
formally adopted by the association. This report, which was

Avenue Car House

PHILADELPHIA

The new concrete operating car house of the Philadelphia
Rapid Transit Company, at Twenty-sixth Street and Alle-
gheny Avenue, is a stub-end house in which both transfer table
and special work entrances are combined. This company
prefers the transfer table arrangement for handling light, single-
truck cars, of which it has a large number still in service, but
for its standard double-truck, semi-convertible cars it uses
special-work layouts in front of the building. As shown on the
plan, the Allegheny Avenue car house consists of six bays, two
of which have track entrances while the other four are entered
over a transfer table. At the present time bays No. 5 and 6
have not been erected, but the tracks have been laid and some
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cars are stored on them outside of the partially completed
building. All bays are of a uniform width of 61 ft. 4 in.
and contain two groups of three tracks each which are sepa-
rated by a central row of roof columns. The 12 tracks in
Nos. 1 and 2 bays are 440 ft. long and will hold 11 each of
the standard 38-ft. double-truck cars, or a total of 132 cars.
The four bays entered over the transfer table will hold 360
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roof, although the switch points are outside. There are two
tracks leading into the front section of bays Nos. 5 and 6 and
thence to the transfer table.

The outside walls of the car house are plain concrete but
the interior partition walls are hollow tile.  All walls are car-
ried up as roof parapets for a height of 18 in. The roof is
built of reinforced concrete slabs and cross girders supported

Philadelphia Rapid Transit Company—Exterior of Allegheny Avenue Car House

single-truck closed cars, or 240 single-truck open cars, or 192
standard double-truck cars in the rear portion, and 30 single-
truck closed cars, or 18 single-truck open cars, or 12 standard
double-truck cars in the front portion. In addition, seven cars
can be stored on the shop and wash room tracks. The maxi-

mum number of cars which can be stored in any one sectional

fire area is 66, in bays Nos. | and 2.

by reinforced concrete columns spaced 16 ft. apart down the
center of each bay. Saw-tooth ventilator skylights provide
top light for the interior bays. The floor throughout the
house, except around the pits, is cinder concrete laid on a
cinder bed and finished with | in. of cement mortar.

In the center of bays Nos. | and 2, inspection pits 145 ft.
long have been built under all 12 tracks. The rails rest on
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Philadelphia Rapid Transit Company—Interior of Allegheny Avenue Car House

It will be-seen from the track layout on the plan that all
cars enter and leave from the north, or Allegheny Avenue end.
There are four leads from a twin track paralleling the east-
bound running track on Allegheny Avenue connecting with
the four groups of three tracks each in bays Nos. 1 and 2.
‘The front end of these bays is open, and the special work for
the three diverging tracks of each group is partly under the

concrete girders 19 1/2 in. deep, which are supported by con-
crete columns 12 in. square and 8 ft. apart, and are held
down by 3/4-in. anchor bolts encased in 1 1/4-in. pipe spaced
every 4 ft. Between pits the aisles are floored over with 4 in.
of concrete, but the space below is open for the entire width
of the bay. The pit floor is 4 ft. 6 in. below the top of rail
and the pits are 4 ft. 6 in. wide between girders. These pits



868

serve for the inspection of the double-truck cars stored in these
two bays.  Single-truck cars and any double-truck cars which
need careful inspection or repairs are inspected over the five
pits in the shop section adjoining the transfer table.

The offices, trainmen’s room and toilet room are in the
front of the building in the center, and behind them are the
shop and car wash room. There are three pit tracks in the
wash room 40 ft. long and five pit tracks in the shop. The
openings over each track into the transfer table aisle are closed
with steel rolling shutter doors. Only light repairs are made
here, all heavy work being done at one or the other of the
company’s two main repair shops.

The general lighting of the building is done with enclosed
arc lamps hung from the roof, but incandescent lamps are also
used in some places. No heating apparatus has been in-
stalled in the pits, but the main part of the building is heated
with steam-pipe coils mounted on the side walls. No sprin-
klers of any kind have been put in.

BALTIMORE

During the last few years the United Railways & Electric
Company, of Baltimore, has built several extensions to its
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terior and interior partition walls, while the Edmonson Avenue
and Highlandtown car houses are built entirely of reinforced
concrete.

The Edmonson Avenue car house, of which an exterior
view is shown in the accompanying illustration, is divided by
6-in. reinforced concrete fire walls into three bays containing
eight tracks each. These tracks are 220 ft. long and will
accommodate five standard double-truck cars 42 ft. long, giv-
ing the house a total storage capacity of from 110 to 125
cars. Fourteen of these tracks are provided with pits 45 ft.
long, having the aisles between depressed 18 in. below the
top of rail. A 9-in. girder rail is used throughout. The
floors of the pits and the entire ground floor of the building
are of 4-in. concrete laid on cinders and surfaced with a
granolithic finish of Portland cement, 1 in. thick. The roof
is pitched from the rear to the front and covered with slag.
All sash are in metal frames and are glazed with wire glass.

Both aisle and ceiling automatic sprinklers have been in-
stalled. They are operated on the dry pipe system. The
aisle sprinklers are placed 8 ft. above the floor, or about 3 in.
below the tops of the car windows, and are spaced 7 ft. apart.

Exterior of Edmonson Avenue Car House, Baltimore

lines and added a large number of cars to its rolling stock
equipment.  Shortly after the now famous Baltimore fire the
company decided on a plan of dividing the city into eight dis-
tricts and building a modern fireproof operating car house in
each which would accommodate from 100 to 125 cars. The
importance of fireproof construction was forcibly impressed on
the engineers of the company, and in designing these new car
houses particular attention was paid to this feature. In deciding
on the type of depots to be built, the use of open terminals
was considered, but it was thought that the resulting deprecia-
tion of rolling stock from exposure to the weather and the
additional power required to start cars on cold mornings war-
ranted discarding this less expensive plan in favor of closed
houses.

Of the eight houses planned, six have been built and are
now in use. All follow the same general plan of having an
entrance at one end only and having the several storage tracks
sectionalized into bays by longitudinal fire walls. Several
construction materials have been employed, including brick,
reinforced concrete and concrete blocks. The York Road
car house, illustrated herewith, is built with concrete block ex-

The roof sprinklers are carried in a line over the center of each
track and each aisle and are spaced 10 ft. apart, so that each .
sprinkler head covers an area of approximately 100 sq. ft.
All sprinklers are connected to a 6-in. water supply main by
2 1/2-in. to 4 1/2-in. pipes. A 40,000-gal. tank mounted
20 ft. above the roof supplies pressure.

The Highlandtown car house has a front of 204 ft., in-
cluding the service building on Lombard Street, a depth of
355 ft. on Seventh Street and a front of 114 ft. on Pratt
Street. The building consists of two storage bays, both being
identical in trackage, width and depth, and a third section, or
the service building, adjoining. This is a two-story building
90 ft. x 45 ft. 6 in. The entire structure covers a total area
of 45,000 sq. ft., and will house 68 cars. The service
building contains a waiting room for passengers, with separate
toilets for men and women. It is located on the corner of
Lombard and Eighth Streets, and has an entrance on the
corner. The dispatcher’s and receiver’s offices are located
near the car-house entrance, where the departure and arrival
of cars can be observed. Adjoining, and in communication
with these offices and the car house, is the general room for
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motormen and conductors. A private room for conductors
and the locker and toilet rooms open off of the general room.
The second floor contains offices for the superintendents sta-
tioned at this car house and a large assembly hall for em-
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have track pits. One pit is 90 ft. long to permit the simulta-
neous testing out of a train of cars operated on the multiple-unit
system. T he other pits are 46 ft. 6 n. long and all have flush
aisles. The windows have metal frames and are glazed with

r A

Exterior of Highlandtown Car House, Baltimore

ployees. This assembly room now contains pool tables and
will be more elaborately furnished later. The shop, oil and
sand rooms are located in the car-house sections, where they
are most convenient to their respective requirements. It will

wired glass. The skylight frames are of concrete and ribbed
wire glass is used. All doors are sheathed with metal. The
service building and track pits are heated with steam pipes and
lighted with incandescent lamps. The plumbing throughout is

Interior of Highlandtown Car House, Baltimore

be noticed that there is a separate sand room for each bay.
The entire house, including the service building, is con-

structed of reinforced concrete and is of plain design. The

two sections contain five tracks each and all tracks, save-one,

of modern sanitary type. Hydrants are used for washing the
cars and floors. A complete hose standpipe system and under-
ground sprinkler piping have been put in so that the sprinklers
can be installed whenever it is considered that they are needed
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without disturbing the present construction.
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Both the stand-

pipe and sprinkler mains have Siamese steamer connections for
the use of the Fire Department.
The York Road car house occupies a lot with a frontage
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partition walls are built of plain concrete blocks on a founda-
tion of reinforced concrete. The Ready Avenue front is
trimmed with bluestone. There is a fall of nearly 10 ft.
from York Road back to Ready Avenue, which has been
filled in to bring the entire first floor or track level up to the
same grade as the entrance on York Road. All parts of the

TE l /1 building are fireproof, the exposed woodwork being sheathed
waitine [ TOIGLL with copper, while the structural parts of the building are of
[ - Men; . . . . . .
sl " . reinforced concrete. The building in its construction and

T R 5 Club Room finish is one of the best examples of modern car houses in the
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‘and ] = s country. Every precaution has been used to protect the cars
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GROUND AND ROOF PLAN
Plan of Highlandtown Car House, Baltimore

of 140 ft. on -York Road, and a depth of 402 ft. 6 in.
through to Ready Avenue. The depth of the house is east and
west, thus securing maximum light.

S

crete block division walls between.

Kinnear rolling and inter-
locking steel shutters about 30 ft. wide are used at the York
Road entrance to each section, and the smaller openings be-

Interior of Highlandtown Car House, Baltimore

The design of the building is in the modern French Renais-
sance style of architecture, simple but dignified and massive.
The York Road front is built of special finish concrete blocks
trimmed with ornamental terra cotta; the remaining side and

tween each section are closed with double fireproof, fusible
link sliding doors. The floors are of concrete with granolithic
finish, but brick headers are laid along the curved track at the
entrances to prevent wheel-scoring and to facilitate the removal



OcT0BER 10, 1908.] ELECTRIC RAILWAY JOURNAL.

of worn-out special-work. Section No. 1, in which 24 cars can
be stored, contains offices for the line superintendent and dis-
patcher, conductors’ and motormen’s room, the general assem-
bly or club room for employees, shop room, car cleaners’ room,
toilet rooms, locker rooms, etc. All of these rooms are sepa-
rated by fireproof partitions, and the openings from them
into the car sheds are closed with iron doors set in metal
frames. The building occupies the entire lot, and no open-
ings were left in the side walls as a protection against fire on
the adjoining property. Light is obtained by metal skylights
in the roof, which are glazed with 3/8-in. wire glass, as are
all the other doors and windows opening on the street. The
doors of the utilities rooms mentioned are all neatly lettered in
gold. The metal fittings in the toilet rooms are nickeled, and
the equipment of the offices in general is equal to that found
in the best office buildings, the company believing that at-
tractive surroundings make satisfied employees.

The middle section, in which 32 cars can be stored, con-
tains a sand bin at the entrance, and section No. 3, which
has track room for storing 32 cars, contains a large oil house
near the entrance, in which are placed two 120-gal. oil tanks
connected with Bowser self-measuring pumps. All the tracks
in sections Nos. 1 and 2 are provided with inspection pits
about 90 ft. long. These pits are constructed of reinforced
concrete and are about 5 ft. deep. They are well heated
and lighted to facilitate making necessary repairs to the
motors and trucks of cars. The pits in section No. | are of
the flush type with the rails set in rail irons and carried on
reinforced concrete brackets or pilasters. The pits in the
middle section have aisles depressed 1 ft. 6 in., and follow
the design already described in connection with the Edmonson
Avenue car house. The lamps in both types of pits are placed
in recesses in the concrete walls.

The building, including the pits, is heated by steam pipes
from two boilers in the basement under the offices. It is
lighted during the day by the large skylights symmetrically
placed in the roof to give equal distribution of light over the
cars, and at night is lighted throughout with five-cluster and
individual incandescent lamps, the wiring of which is carried
in wall conduits. The building has been equipped with a
complete hose standpipe system, with Siamese steamer con-
nections and the underground piping for a complete sprinkler
system has been installed. Sprinklers can be put in at any time
without disturbing the permanent structure.

CHICAGO

The Cottage Grove Avenue car house of the Chicago City
Railway Company was completed a little less than a year
ago and is typical of the structures of this class which this
company is building as part of its rehabilitation work. The
building is of brick and reinforced concrete construction and
has a storage capacity of 222 standard double-track cars on
28 tracks. Twenty-two cars can also be stored on the en-
trance tracks outside of the house. Five of the six storage
bays have entrancés from both ends of the building, but the
sixth storage bay and the repair shop and utility bays are stub
ended. This was made necessary by the peculiar shape of the
available property. The outside and interior partition walls
are of brick 13 in. thick supported on concrete foundations.
The five storage bays are 47 ft. wide and 18 ft. high from
top of rail to trolley trough. The roof is made of reinforced
concrete slabs supported by steel cross girders made up of
angles and fireproofed with | in. of adamant plaster on No.
27 herringbone metal lath. These girders are spaced 16 ft.
apart and are 4 ft. 3 in. deep, thus serving also as curtain
walls under the roof. A skylight opening 7 ft. 3 in. wide and
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glazed with 1/4-in. wire glass extends the entire length of
each bay over the center. The skylight frames are supported

by 8-in. I-beams built in a concrete curb and carried on the
top chord of the roof trusses.

There are four tracks in each bay, spaced 11 ft. 2 in.
apart center to center, which gives an aisle 26 in.

wide be-

ELECTRIC RAILWAY JOURNAL.
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bay. Two hand-fired low-pressure boilers connected to a
125-ft. concrete stack supply steam for the heating system.
Enclosed arc lamps are used for general lighting at night.
No sprinkler system has been installed, but a complete equip-
ment of hydrants, fire hose and water and sand buckets has
been provided for use in case of fire.

WASHINGTON, D. C.

o T
sdxsadbebatde

[venanpieg

The Fourteenth Street terminal car
house of the Capital Traction Company,
of Washington, D. C., is one of the
largest structures of its kind in the United
States and embodies all of the most mod-
ern ideas of construction. It is an un-
usual design in a number of respects, in
that 1t is a two-story house, is built with
two transfer tables and only two entrance
tracks, and was designed to accommodate
cars fitted with conduit trolley plows. The
building is located in one of the best resi-
dential sections of Washington, and the
exterior was designed to be in keeping with
the surroundings. It is rectangular in
shape, 537 ft. x 208 ft., and covers an
area of 109,000 sq. ft. There are 7900
lineal feet of storage track accommodating
250 cars on the first floor and 3000
lineal feet of storage track in the base-
ment under one end. The exterior walls
are red brick trimmed with white brick
and limestone. With the exception of the

Exterior of York Road Car House, Baltimore

tween cars 9 ft. wide over sheathing. Pits 250 ft. long are
built under each storage track, and the space under the aisle
floors i1s open so that inspectors can move from one track to
the other under the cars. The pit track rails are 5 1/2-in.,
100-1b. T-section, and are supported by 6-in. round cast

ment Curb

Note:- ’
Monitor 16 lonz with sidelights
at center of length of each hry H ||

slate roofs of the office building and the
tower, in which a 50,000-gal. water
tank is built, all the roofs, floors and columns are of re-
inforced concrete, while the interior partition fire walls are of
8-in. hollow tile.

The site of the building was an abrupt slope, and instead
of filling in, the end farthest from the entrance loop was
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Cottage Grove Avenue Car House, Chicago—Crdss Section of Storage Bay

iron columns spaced 6 ft. apart. Aisle floors are 4-in. re-
inforced concrete slabs carried by the track rails.

The building is heated by the Van Auken vacuum return
low-pressure steam system. Steam pipe coils are mounted on
the walls 3 ft. above the floor, under the floor of the middle
aisle and two banks of six pipes each under the roof of each

made two stories high. The main floor over the basement
section was designed to carry 20-ton cars, and is supported
by concrete columns 18 in. square and spaced 21 ft. between
centers. | hese columns carry 18-in. x 36-in. reinforced con-
crete beams on which the pit floors rest.

The roof is supported by 12-in. x 12-in. reinforced con-
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crete columns spaced 21 ft. apart
which carry the 9-in. x 18 1/2-
in. concrete roof girders. Over
the transfer tables the span of the
roof girders is 46 ft. 9 in. and
their cross-sectional dimensions
in the center are 10 in. x 48 in.
The roof slabs are 3 1/2 in.
thick, reinforced with 1/2-in.
round rods spaced 12 in. center
to center. A top coating of slag
and pitch is applied. Skylights AR - ST D T o,
9 ft. wide extend the full length : ] , ‘ ‘ o ) ;
of each bay. They are glazed with '
wire glass held in metal frames |
and are provided with ventilators |
placed about 21 ft. apart. |
The track arrangement of the
first floor is shown on the ac-
companying plan. Entrance to
the house is from the terminal
loop of the Fourteenth Street
line which passes around the HE i °
office building. There are two \ A[l
tracks, one on each side of the [ “‘5 |
detached shop building, leading . \ ‘ i I
to the first transfer table. These ‘ v ' i . |
tracks are standard conduit con-
struction, and cars are run onto
the first transfer table under their
own power. The conduit con-
struction is continued in the ex-
tension of these two tracks
through the middle section to the
second transfer table at the south
end of the building. All other -
tracks in the building have open
pits below the solid floors. The
tracks with solid floors between
are in the west bay and are used
for storing dismantled or trail
cars. All of the tracks in the
middle section slope toward the
south to the second transfer on a
2 per cent grade, so that with the
momentum acquired on leaving
the first transfer table, cars can
coast on the open pit tracks to
any position desired. In storing
cars at night in the middle section,
the upper transfer table 1s placed
opposite the entrance track next
to the outside wall and cars
backed in on it off of the loop.
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cars out of the house in the morn- l | !
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Washington Railway & Electric Company—Plan of Fourteenth Street Car House
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by their own power onto one or the other of the transfer tables upper lable under their own power by means of the 600-volt
and placed opposite the proper conduit track. To move cars flexible lead plow connections already referred to.

in these sections the plows are connected to 600-volt outlets in The structure is equipped throughout with automatic aisle
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Brooklyn Rapid Transit Company—Flatbush Surface Car Depot

the pits by long flexible leads. Either the upper or lower sprinklers of the dry-pipe type mounted between tracks 6 in.
transfer table can be out of commission without seriously in- below the tops of the car windows. There are 1165 sprinkler
terfering with the operation of the house. If the upper table heads on the first floor and 488 in the basement, located 7 ft.

Brooklyn Rapid Transit Company—Canarsie Surface Car Depot

is out of order it is moved to bridge one of the conduit tracks, apart on the pipe lines. In addition to this protection, curtain
and the cars are placed by the lower table. If the lower sprinklers are provided across the ends of the storage bays
table is out of order cars can be moved up the grade to the next to the transfer-tables. It was not possible, of course, to
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continue the partition fire walls across the transfer table pits
and these curtain sprinklers were installed as a substitute. The
sprinkler system is connected to the city mains, and also to the
50,000-gal. tank, already mentioned, which is mounted in
the tower 25 ft. above the roof. As an auxiliary supply the
system is provided with a Siamese connection outside the build-
ing to which fire engines can be attached. Standpipe and
nozzle connections and hand fire extinguishers are also dis-

ELECTRIC RAILWAY JOURNAL.
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containing three tracks. The general offices of the company
are located in the two-story addition fronting on Third Street.
The exterior walls are of brick with stone trimmings, and
the ends of the building are closed with double folding doors
containing large windows to admit light. Top light is pro-
vided by ample skylights over each bay. The partition walls
between bays are 24 ft. high and the peak roof over
each bay is supported by steel trusses placed on the partition
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Chattanooga Railways Company—Details of Car House Pit Construction

The building is lighted throughout with 16-cp incandescent
lamps and all wiring is run in conduit. The entire cost of the

building was about $300,000.
CHATTANOOGA, TENN.

The car house of the Chattanooga Railways Company,
completed this year, is a composite brick, steel and reinforced
concrete structure designed to accommodate 100 cars on 15
through tracks. It covers an area of 210 ft. x 190 ft.,
and is divided by 13-in. brick fire walls in five sections, each

under each track, is shown in the engravings. The aisle floor
is of cement carried on reinforced concrete arches supported
by 5-in. I-beam girders between pit walls. The track
rails, which are 7-in. T-section, are carried on a 15-in., 42-lb.
I-beam longitudinal girder supported by 6-in. channel col-
umns spaced 21 ft. apart and partially embedded in 4-in.
concrete pit walls. Diagonal cross-braces tie the pit walls
together. The tracks in the storage bays are spaced 12 ft.
apart center to center, but in the wash room bay adjoining
the offices the two tracks are spread to 16-ft. centers. The
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floor in this bay is drained to 22 catch basins.
system has been installed in this house.

SEATTLE, WASH.

ELECTRIC RAILWAY JOURNAL.

No sprinkler

The Broadway car house of the Seattle (Wash.) Electric

Company is an example of a small terminal car house.

It is

a brick building approximately 120 ft. square in which can

be housed 27 single-truck cars.

The car storage space is on

the level of Broadway and below it in the basement is an

auxiliary steam power station.

There are two track entrances

from Broadway leading to the 25-ft. transfer table on which

the cars are distributed to the six storage tracks.

The super-

intendent’s office, trainmen’s room and locker and store room
are on one side of the track entering through the corner of the
building, and a passengers’ waiting room with toilet accommo-
dations and a news-stand are across the track with an entrance

on Broadway.
NASHVILLE, TENN.

The Nashville Railway & Light Company’s new shops
and car house are located only one block from the transfer
station in the center of Nashville, which is the terminus of

cars on all lines.

This location was decided on after de-

termining the relative difference in the cost of real estate and
the cost of empty car mileage involved with a downtown

location and a site on the outskirts of the city.

While the

car house and main shop building adjoin each other they are

separated by a brick fire wall.

As the climate in Nashville

is comparatively mild the ends of the car house were

not closed by doors or walls. The shed contains 15 tracks,
each with a capacity for storing seven 42-ft. cars, giving a
total capacity for the house of 105 cars. The five sections
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cleaning depot. It adjoins the company’s main repair shops
and is a concrete, fireproof structure 350 ft. x 121 ft., con-
taining six pit tracks in two separate bays. This company
stores its cars in the open on yard tracks, having a capacity
of 275 cars at one side of and in the rear of the car house.
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E. James St.
Seattle Electric Company—Plan of Broadway Car House

The night inspection crew inspects, oils and cleans 160 cars
in this house each night, and the day crew handles 40 tripper
cars in the same way. The tripper cars and regular cars are
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Nashville Railway & Light Company-—Plan of Car House and Shops

are divided by rows of reinforced concrete columns spaced 15
ft. apart and which support the concrete slab roof. Flat
skylights in the roof supply an abundance of top light. For
300 ft. of the length of the storage tracks open pit construc-
tion has been used. The rails are carried by rows of cast-
iron columns and removable timber floors have been laid in
the aisles between tracks. No sprinklers have been used.

MINNEAPOLIS, MINN,

The Snelling Avenue car house of the Twin City Rapid
Transit Company is used primarily as an inspection and

changed off each week to give the same average service to all
rolling stock. The last 40 cars, which are inspected at night,
are left in the house, but are put in service on the first runs
in the morning so as to clear the house. The light repair
work done consists of inspecting and adjusting brakes and
shoes, controllers, electrical equipment and, when necessary,
changing trucks. The practice in all of the car houses of
the Twin City Rapid Transit Company is to remove bad
order trucks and replace them with trucks in good operating
condition from a supply kept on hand at each car house. Bad
order trucks are sent to the main shop for repairs in trains
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of five or six trucks coupled together with temporary coupling
bars and hauled by a work car. The motor leads of the rear
truck are so connected that if the train should break in two
the motors on the rear truck would act as generators and
produce a braking effect.
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T LONATUDINAL ZECTION
Twin City Car House—Details of Pit Reinforcement

The car house walls are made of hollow concrete blocks
2 ft. long 9 in. thick and 7 3/4 in. high. The outside of
the exterior walls is finished with a veneer of cement bricks
of standard size. Reinforced concrete girders 40 ft. long sup-
port the concrete roof slabs 4-in. thick, which are rein-
forced with wire fabric and steel rods and are waterproofed
with pitch and gravel. All floors are of reinforced concrete.
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This company has two other older car houses in which
sprinklers are used, however.

Two rows of skylights in the roof over each bay provide
ample light during the day, and at night the house is illumi-
nated with enclosed arc lamps and Gem 50-watt incandes-
cent lamps fitted with holophane reflector globes. The build-
ing is heated with hot air blown through pipes into the pits,
from which it rises to heat the remainder of the space above
the floor.

FRAMINGHAM, MASS.

The Boston & Worcester Street Railway Company com-
pleted last spring a new car house at Framingham, Mass.,
which embodies all the requirements for fire protection de-
manded by the exacting code of rules of the Board of Fire
Underwriters. These requirements are substantially the same
as those recommended by the American Street & Interurban
Railway Association and the National Fire Protection Asso-
ciation. The method of heating the building is also novel in
several respects and is said to have proved very satisfactory.

The building is 206 ft. long and 86 ft. wide with a roof
only 18 ft. above the floor, and is a good example of low
first-cost “‘mill-type” construction. The outside walls are of
brick 12 in. thick, and the central partition wall, dividing the
house into two separate bays containing three tracks each, is
concrete 20 in. thick. This wall is extended at each end 5 ft.
beyond the end walls and also 5 ft. above the roof. Along

g0!

0
FERCE]

T
> 4% Rail
= | I 205 T
R 2/
g3 R
7 5 S
P L
12 Wall 8 Wall 2 .
j |4, 12" Wall
- = T
4 v !

mlm: |

o T T S

i

SECTION THROUGH TRAIN MENS, ROOM

SECTION THROUGH SUB -STATION

(Y m

T

CROSS SECTION

Twin City Car House—Cross Sections

"The accompanying drawing shows the method of reinforcing
the pit columns and girders supporting the tails and floor
slabs.

The outside bay of the car house is occupied by a sub-
station room, superintendent’s office, trainmen’s rooms and

the side of one bay are located the foreman’s office, employ-
ees’ lobby and lavatory, express, line, track, boiler and storage
rooms. The house is located several miles from the other
car houses and shops of the company, and was designed as
a unit plant with provision for storing, inspecting, cleaning,
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storeroom for light repair parts, with a basement floor below.
All outside openings in the end walls of the car house are
closed with Kinnear rolling steel shutters. No sprinkler sys-
tem has been installed because cars are not stored in the
house any longer than is necessary to clean and inspect them.

Twin City Rapid Transit Company—Plan of Snelling Avenue Car House

repairing and painting the cars operated from it. Two tracks
in the rear of the storage bay are used for painting and the
pit tracks in the other bay are used for inspection and light
repair work. The wash room is at the front end of this bay.

The floor between the working pits is laid with 2-in.



OcTOBER 10, 1908.] ELECTRIC RAI
planks resting on the 8-in. x 10-in. hard pine sticks on which
the track rails are laid. These beams are supported on brick
piers. In the wash room the same construction is used, ex-
cept that the floor planks are separated 1/2 in. to allow the
water to drain through to the concrete floor laid under the
entire area of the bay 4 ft. 6 in. below the tracks.

The roof consists of 2 1/2-in. tongued and grooved pine

rre
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ply is furnished from an 8-in. city main. The aisle sprinklers
are mounted 8 ft. 6 in. above the rails between tracks and
are spaced 8 ft. apart, the heads on adjacent lines being
staggered. Ceiling sprinklers are spaced 12 ft. center to
center in two parallel rows above each bay. There are al-
ways attendants at the car house in the day time, and at night
a watchman is on duty who makes hourly rounds and records
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Indiana Union Traction Company—Plan of Division Car House and Repair Shop at Tipton

planks laid on pine rafters supported by two rows of timber
posts between tracks. 3 The planks are covered with 5-ply tar
paper and a gravel ap coat. Six skylights of wire glass in
galvanized iron frames are placed in the roof over the work-
ing bay and one over the paint shop. Extra high *“‘mill-type”
windows are also used in the side and end walls. The end
doors are of wood.

The working bay, including the offices, is heated with
steam from a boiler mounted in a sunken fireproof boiler
room in the rear of the house and a gravity return is used.
The boiler is of the cast-iron sectional type for low-pressure

them at a number of points on a watchman’s clock.
TIPTON, IND.

The Indiana Union Traction Company’s division terminal
at Tipton, Ind., 1s a combined storage depot and inspection
shop for interurban cars only. It is a brick building with a
sloping corrugated iron roof supported by triangular steel
trusses resting on the side walls and the central brick fire wall
dividing the storage room from the inspection room. The
storage room contains three tracks 210 ft. long, on each of
which four 50-ft. interurban cars can be stored. Three cars
can be stored on one track in the inspection room and four
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Boston & Worcester Street Railway

steam, which does not require a licensed fireman to operate
it.  Horizontal heating coils are mounted under the floor
between pits for the whole length of the building, but vertical
coils are used in the offices and paint shop.

The sprinkler system installed in both the storage and
working bays includes both aisle and ceiling sprinklers and,
in addition, chemical hand extinguishers, sand and water pails
and hydrants with hose attached have been provided. The
dry-pipe system is used for the sprinklers and the water sup-

Company—Plan of Framingham Car House

cars on the other track. The car shed has a cinder floor and
is not heated. The building is isolated from surrounding
buildings and there is practically no danger from fire origi-
nating outside of the house. In each section of the building
there are 12 pairs of water and sand pails hung from brackets
on the walls, and in addition four hydrants with hose and
nozzle attached. No fixed lights have been provided in the
storage shed. When lights are required at night cluster drops
hung from the trolley wire are used.



CAR REPAIR SHOP DESIGN

HE arrangement and equipment of a main repair shop for
T an electric railway, like the design of car houses, pre-
sents opportunities for wide variations. The conditions
affecting the problem are much the same as outlined in the be-
ginning of the preceding chapter, with one important addition,
which is the location of the shops with respect to the other
property of the company. When the size of the system will
permit there are strong arguments for centralizing the repair
shop facilities in one plant and relieving the car house forces
from any work on the cars except inspection, cleaning and
running repairs and adjustments. With a central shop, the
question of location is a most important consideration for two
reasons. Lhe first involves a study of non-revenue mileage

the approximate grouping and location of the principal ma-
chine tools. The construction features of the buildings are
relatively unimportant, except in the matter of lighting; heat-
ing and ventilating and fire protection. Fire protection is as
essential in shops as in car houses, because a fire which de-
stroys the shops can cripple the service as much or sometimes
more than a fire in a car house.

In the following pages a number of typical modern repair
shops, representing four different arrangements, are illustrated
and briefly described. The general types included are (1)
parallel stub tracks holding from three to six cars; (2) paral-
lel through tracks; (3) parallel stub tracks holding single
cars and all connected to a ladder track outside of the build-
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Brooklyn Rapid Transit Company—Interior of Ninth Avenue Surface Car Shop

of cars moving to and from the shops. Where the shop is
located a considerable distance away from the center of the
system excessive non-revenue mileage must be made. The
second reason is the tendency to hold cars in service too long
before sending them to the shop, if the shop is not easy of
access. This results in an increase in the amount of work
done in the car houses, where it is more expensive to carry
it on, and where the work is less efficiently executed than at
the main shop.

The track layout and the relation of the separate build-
ings or shop departments to each other, is the first considera-
tion in designing a shop after the location has been selected.
On this depends the crane and hoist arrangemenri best suited
to the needs of the several departments, and to a large extent

ing; (4) parallel stub tracks connected with a transfer table.

BROOKLYN

The Ninth Avenue surface car division shop of the Brook-
lyn Rapid Transit Company is typical of the parallel stub
track arrangement. The shop occupies the blind end of the
inspection bay of the Ninth Avenue car house. About 225
cars are inspected, cleaned and repaired at this depot, and
the shop is equipped to make repairs of any kind required.
The entire car house and shop building is of fireproof con-
struction, having brick walls, steel framing, reinforced con-
crete roof and granolithic concrete floor. The four tracks of
the inspection bay terminate on the shop floor. Each pair of
tracks is spanned by a 15-ton electric traveling crane, which
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is used as a car hoist and for lifting trucks from the inspection
The crane runways extend up to the
partition wall dividing the machine shop from the wood-
working shop, so that the cranes can be used to serve the

pits to the shop floor.

ELECTRIC RAILWAY JOURNAL.
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machine tools when required. Two tracks in one truck aisle
and one track in the other aisle are served by eight 2-ton
pneumatic jib cranes, as shown in the illustration from a
photograph. These cranes are mounted on pillars supported
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by trunnions on the roof columns. The machine shop occu-

pies a space approximately 24 x 30 ft. It is equipped with

the following tools, which are group-driven from line shafting

connected to a 20-hp motor:
30-in. Engine lathe.

36-in. Radial dnll.

36-in. Grindstone.

The blacksmith shop occupies a similar space at the end
of the main truck aisle. The equipment includes a 250-lb.
air hammer, two down-draft forges, an anvil and a 10-in.
plate and rod hand shears. In the wood-working mill are a
hand scroll saw and a universal rip and cross-cut saw and
planer. These two tools are driven from a jack shaft, to
which a 20-hp motor is belted. A 5-hp motor in this room
operates the exhaust and blower fans connected to the forges
in the smith shop. The armature and controller repair shop

Double emery wheel tool grinder.
Single Bolc Cutter.
12-in. Power hack saw.

is on a mezzanine floor over the carpenter shop and store room.

ELECTRIC RAILWAY JOURNAL.
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up through the roof 2 ft. All openings in these walls are
closed with sliding doors held open with fusible links. An
automatic sprinkler system has been installed covering the
entire floor area of the shops. A 10,000-gallon storage
tank mounted on the roof is connected to the sprinkler system,
and in addition to this protection, hydrants with hose and
nozzle attached are connected to the city water mains. The
shops are heated by steam, generated in three low-pressure
boilers, which also supply steam to heat the St. John Street
car house, which is the adjoining building.

The paint shop along one side of the building contains
four tracks, two of which have pits their entire length. One
of these pits is used for washing and cleaning the cars. The
tracks are spaced 15 ft. apart center to center. Adjoining
the paint shop in the rear of the building 1s a small room,
which is used for painting signs and window sash and for
washing window sash. Opening off of this room is the paint
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Aurora, Elgin & Chicago—Layout of Wheaton Shops

Compressed air for operating the air hammer, pneumatic
hoists and other pneumatic tools is supplied by a motor-driven
air compressor having a capacity of 135 cu. ft. per minute.
The shop is heated by hot air with indirect steam pipe radia-
tion. Enclosed arc lamps are used for general illumination.
No sprinklers are installed, but hydrants with hose and nozzles
attached and hand extinguishers have been provided.

PORTLAND, ME.
The new shops of the Portland (Me.) Railroad Company

are also of the first type mentioned, 1. e., having parallel stub
tracks, and have an equipment for repairing 230 cars. The
building is of brick, 204 ft. x 171 ft., with steel roof trusses
supporting a slate roof. It adjoins the St. John Street car
house. As shown on the accompanying plan, the several shop
departments are isolated by 16-in. brick fire walls extending

storage room, which is entirely surrounded with a 16-in. fire
wall carried 4 ft. above the roof. The door of this room
is made air tight, and in case of a fire the walls would confine
the fire as in a chimney. The sash painting room has no
outside light and is illuminated by enclosed arc lamps.

The equipping shop contains two tracks extending the full
length of this section and a shorter pit track which extends
into the wood-working room. The tracks in this section are
p]aced 18 ft. apart from center to center so as to allow ample
room between cars in making repairs. One of the equipping
shop tracks is extended through the blacksmith shop and
out of the building at the opposite end, and this track serves
as a truck aisle. There are four 4-ton hand trolley hoists
mounted on I-beam runways over the equipping room and
they serve both tracks. They are also used for raising bodies
off the trucks.
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The wood-working mill occupies a space 60 ft. x 90 ft.,
and contains the following tools which are belted to line
shafting driven by a 30-hp motor:

Circular cross-cut and rip saw.

Jointer.

Band saw.

Grindstone.

Mortising machine.

Universal molding machine.

Planer.

Surfacer.

Wood lathe

The machine shop is in the corner of the building back of
the wood-working mill. It contains the following machine
tools, which are group-driven by a 15-hp motor:

125-ton Hydraulic wheel press.
24-in. Engine lathe.

21-in. Engine lathe.

Universal milling machine.
36-in. Upright jri“.

9-ft. Planer.

36-in. Boring machine.

A 2 1/2-ton trolley hoist runs on an overhead track between
the truck aisle in the blacksmith shop and the machine shop.
This hoist is used in distributing all heavy parts into the ma-
chine shop and is also used in the smith shop for handling
heavy forgings.
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Wheaton Shops—Detail of Inspection Pits
The blacksmith shop is 50 ft. x 65 ft. 6 in. and is equipped

with three forges, one screw machine, one 28-in. drill press
and one power hammer. The three forges are supplied with
blast by a blower, direct-connected to a 2 1/2-hp motor, and
the three machine tools are group-driven by a 10-hp motor.
The brass foundry, which has an entrance from the black-
smith shop, is fully equipped with foundry appliances for mak-
ing small brass castings and for babbitting journal and motor
bearings. The crucible furnace is furnished with a galvanized
hood to which is attached a ventilating pipe leading up through
the roof. Before this ventilator was put in, the heat from
the crucible furnace occasionally started the automatic sprinkler
system into action.

In the space above the machine shop, on the second floor,
are the armature shop and upholstering room. An electric
elevator driven by a 10-hp motor connects the machine shop
with the floor above, and all armatures and controllers and
other heavy parts are handled on this elevator. The equip-
ment of the armature shop includes a banding machine, field-
coil winding machine and a 22 1/2-in. engine lathe for truing
up commutators. This lathe is served by a I-ton hand hoist.
A steam drying oven has also been supplied for baking coils.

ELECTRIC RAILWAY JOURNAL.
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Part of the shop is supplied with daylight from the outside
windows and the remainder through monitor skylights. At
night the shops are lighted with enclosed arc lamps and with
incandescent lamps where concentrated light is needed.

AURORA, ELGIN & CHICAGO

The division shops of the Aurora, Elgin & Chicago Rail-
road at Wheaton, Ill., are an example of a through track
layout. These shops were built to accommodate the third-
rail interurban equipment of this road, and at the present time
a total of 63 cars are regularly inspected and repaired here.
The building is rectangular in shape and is divided into three
bays by longitudinal fire walls. The north bay contains two
tracks which extend through the building from end to end.
The cars are brought in over the inspection pits, which will
accommodate two 50-ft. cars, and are then run through to
the wash room at the opposite end of this bay where they are
cleaned. In the machine shop there are two through tracks
and one short stub track, all of which are furnished with pits.
Two stub tracks enter the carpenter shop at one end of the
third bay and two corresponding stub tracks enter the paint
shop at the other end of this bay. These stub tracks are long
enough to accommodate one car each.

The walls of the building are of brick and the roof is of
composition tarred paper which is laid on matched boards.
The roof trusses are of steel.

No automatic sprinklers are used in any part of these shops,
reliance being placed on the hydrants connected with the city
water mains and on water and sand pails distributed through-
out the different departments. The building is heated by
steam. Incandescent lamps are used in general for lighting.

There are no trolley hoists or car lifts used in any part of
this building. A 10-ton electric traveling crane, spanning the
machine shop, is used for any heavy lifting required. This
crane has a sufficient lifting capacity to raise one end of a car
body in order to remove the truck, and is in constant use for
serving the machine tools, which are grouped in the open space
shown between the end of the single stub track and the arma-
ture winding room at the other end of the building. The
machine shop equipment includes the following tools:

2 Engine lathes.

| Small screw cutting lathe.
| Wheel lathe.

2 Diill presses.

| Shaper. -

| Emery grinder.

| Grindstone.

The equipment of the smith shop includes one forge, one
power hammer and a power-driven hack saw. In the car-
penter shop one universal saw table and one band saw are
installed. All of the tools in the machine shop are group-
driven by two motors and one motor drives both of the
machines in the carpenter shop.

The track layout surrounding these shops presents some
features of interest. The shop is located at the junction of the
Elgin branch with the main line and the shop ladder track
on one side is parallel to the double-track main line. This
ladder track forms a complete loop around the shop building
connecting both ends of all the shop tracks.

ST. LOUIS

The main repair shops of the United Railways of St. Louis,
at Park and Vandeventer Avenues, are one of the best ex-
amples of a transfer table layout. The machine shop section
on the west side of the transfer table was completed in 1903
and the mill and paint shop section was built in 1907. The
shops are fully equipped, not only for repairing the 1500
cars operated by the company, but also for building new cars
from the trucks up. The machine shop building is 160 ft. x
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436 ft. and contains 27 stub tracks 80 ft. long and spaced

16 ft. apart. It has brick walls, steel roof framing and a saw-

ELECTRIC RAILWAY JOURNAL.
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The new shop is divided into six bays, five of which
have saw-tooth roofs, and the sixth or steel working shop has

tooth roof with nine north skylights. A transfer table pit a flat roof. The division walls between bays and around the

£

O

Q

(Y6}

52 ft. wide and extending the entire length of the building
separates it from the new mill and paint shop, which is of slow-
burning mill construction with brick walls and wood roof

2L 10-

United Railways of St. Louis—Plan of Shops, Showing Location of Tools
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wood-working mill and varnish room are extended up through
the roof as parapet walls for fire protection.
The arrangement of cranes and hoists in this shop is very-
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complete. In the machine shop section, 18 of the 27 repair
tracks are equipped with screw car hoists. These consist of
a 12-in. I-beam on each side of the track supported on 5-in.
screw columns, which extend below the floor and are carried
by revolving nuts. These nuts take the form of sprocket
wheels, and all four are driven simultaneously with chain drive
by a motor mounted in the pit under the floor. A type-K
controller near the wall of the building is used for starting
and stopping the motor and reversing its direction of rotation.

The light hoisting and conveying in the machine shop is
done with 21 pneumatic trolley hoists of I-ton capacity.
These hoists run on a system of overhead tracks formed of
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irregular shape, contains the shears, punches, bending rolls,
etc., necessary for fabricating the steel underframes and
bottom sheathing of the cars. A [0-ton electric traveling
crane spans the material tracks along the north wall and is
used principally in unloading raw material from cars. A
5-ton electric traveling crane serves the punches, shears, rivet-
ers and other machines in this shop. In bay No. | adjoining,
the steel underframes are assembled, and two 6-ton crane
bridges, each carrying two 3-ton hand hoists, are provided
for use in erecting. After the steel framing has been com-
pleted the cars are shifted to bay No. 5, where the wood-work
is completed. Bays Nos. 2, 3 and 4 are used for general body

MACHINE, ARMATURE AND BLACKSMITH SHOPS

1- 18 Engine lathes 242 5-hp motor
27- 28 Engine lathes 245 30-hp motor
30- 38 Dnll presses 255 10-hp motor
40- 42 Drill presses 282 10-hp motor
48 Drill press 300-302 Milling machines
56 Drill press 303 Planer
61 Drill press 304-305 Shapers
70 Bulldozer 307 Shaper
71- 72 Upsetting and forging 308 Gear cutter
machines 320 Bolt cutter
73  Pneumatic bending machine 321 Nut tapper
74 Tire bending machine 324326 Bolt cutters
75 Tire setting machine 328-329 Bolt cutters
80 Car wheel boring mill 330-331 Hydraulic wheel presses
81 Boring and turning mill 332 Axle straightener
82 Horizontal boring mill 339 Blower
83 Slotter 340 Exhaust fan
84- 85 Punch presses 341-342 Blowers
86- 87 Punch and shears 343-344 Heating fans
95 Punch press 357 Blower
96 Car wheel boring mill 360-364 Armature coil machines
98 Bench grinder 365-369 Field winding machines
99 Emery wheel 370-372 Armature banding machines
100-101 Universal grinders 373 GE-800 coil machine
103 Emery wheel 374 Coil winding lathe
105-106 Grind stones 375-376 Reinsulating machine
107-108 Cup grinding machines 377 A. C. field testing magnet
109-110 Emery wheels 378-379 A.C.armature testing magnets
119-120 Emery wheels 380 Transformer
142 Circular metal saw 381 Armature and field coil oven
143  Metal saw 382-383 Square shears
145 Metal saw 384 Coil taping machine
149 Power hack saw 385 Coil winding machine
165 Core oven 386 Armature banding machine
165 Metal melting furnace 440 Electric traveling crane
167-169 Babbitt furnaces 441-442 Pneumatic traveling cranes
171 Gate cutter 447 Hydraulic commutator press
172 Emery wheel 448 Hydraulic press
173 Hand milling machine 449 Pneumatic truck clamp
190-191 Steam hammers 450 Moulding machine
193 Belted trip hammer 459 Pneumatic riveter
201-202  50-hp motors 465 Pneumatic riveter
203 30-hp motor 466 Bending rolls
204-207  25-hp motors 467 Planer
208-211 10-hp motors 468 Milling machine
212-213  30-hp motors 469 Shaper
214 5-hp motor 498 Portable pneumatic shear
217 10-hp motor 499 Bearing-boring machine
218 51-2 kw 110 voltgenerator 540-541 Air'compressors
. 220 10-hp motor 754 10-hp motor
221 Motor-generator, 550 volt 760  5-hp motor
d.c—110 volt a.c. 761 30-hp motor
222 5-hp motor 762 25-hp motor

STEEL AND IRON SHOP AND WOOD WORKING MILL

51- 55 Drill presses 608 Single-head molder
88 Punch and shear 609 Band saw
97 Diuill grinder 610  Universal wood-worker
121-122  Emery wheels 611 Boring machine
123  Automatic knife grinder 612 Carving machine
124 Circular saw sharpener 613 Double cut-off saw
144 Metal saw 614 Combination saw
234 30-hp motor 615 Wood-turning lathe
268 5-hp motor 616 Automatic knife grinder
324 Bolt cutter 617 Combination cut-off saw
400-401 Four-side molders 618 Hand jointer
402 Cabinet tenoner 619 Glue clamp machine
403 Sash and blind tenoner 620 Shaper
404 Sander 621 Molding machine
405 Wood-turning lathe 622 Band saw
406 Four-spindle multiple borer 623 Band rip saw
407 Band saw 624 Double surface planer
408 Scroll saw 625 Panel planer
411 Combination saw 626 Band resaw
412 Cut-off saw 627 Saw roller
413 Self-feed rip saw 628-631 Emery wheels
414-415 Edge:molding machines 632 Tool dressing machine
416 Upright cabinet mortiser ~ 701-702 7 1-2 hp motors
417-418 Hollow chisel mortisers 703-709 5-hp motors
419  Universal wood worker 710 3-hp motor
420 Finishing planer 711 7 1-2 hp motor
443 Portable crane 712 5-hp motor
444-445 Rattan splitters 713 10-hp motor
446 Pneumatic rattan cutter 714 15-hp motor
461 Band saw filer 715-716 7 1-2 hp motors
471 Tinner's brake 717-718 10-hp motors
472 Tinner's square shear 719-721  5-hp motors
473 Tinner's circular shear 722 3-hp motor
474 Tinner's wiring machine 723 1-hp motor
475-476 Tinner's burring machines 725-727 5-hp motors
477 Tinner's grooving machine 728 3-hp motor
478 Tinner's beading machine 729-730 20-hp motors
479-480 Tinner’s turning machines 731 50-hp motor
481 Tinner's setting-down 732 25-hp motor
machine 733 10-hp motor
482 Tinner's crimper and groov- 734 15-hp motor
ing machine 735 10-hp motor
483-484 Tinner's folding machines 736 25-hp motor
485 Tinner's rolling machine = 737-739  15-hp motors
486 Punch 740 10-hp motor
487-489 Punches and shears 741 5-hp motor
490-491 Pneumatic riveters 742-746  2-hp motors
546  Air compressor 747  5-hp motor
601  Finishing planer 748-750  10-hp motors
602  Upright cabinet mortiser 751 150-hp motor
603 Shaper 758 1-hp motor
605 Hand jointer 759 30-hp motor
607 Automatic saw

United Railroads of St. Louis—Tool List of Repair Shops

10-in. I-beams suspended from the roof trusses. A continu-
ous track runs the entire length of the shop above the inner
end of the repair tracks, and branches turn off of this main
runway over each of the repair tracks and over the armature
shop, machine shop and blacksmith shop, serving all of the
heavy tools. This arrangement has proved very satisfactory
as it has great flexibility and capacity.

In the new shop across the transfer table a comparatively
simple crane and hoist arrangement has been provided. This
shop was built primarily to give facilities for repairing car
bodies and building the new type of semi-steel car bodies now
standard on this company’s system. The north bay, which is of

repair work and painting. No cranes have been installed.

The equipment of machine and wood-working tools in this
shop is very complete. On the plan the location of all tools
and driving motors is shown by numbered circles, to which the
accompanying table is a key:

The machines in the machine, armature and blacksmith
shops, as indicated on the plan, are group-driven by motors
ranging in size from 5 hp to 50 hp. In the mill and iron shop
in the new building all tools are driven by individual motors
of from 2 hp to 50 hp. These motors are placed in con-
crete pits under the floor, and the covers to these pits are pro-
vided with a glass protected by an iron grating through which
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the commutators may be seen and any trouble detected be-
fore it becomes serious.
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and incandescent lamps.
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The shop is lighted with both arc
No sprinklers are installed, but 15

The machines in the wood-working mill are so arranged hydrants with hose and nozzle attached have been distributed
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Washington, Baltimore & Annapolis—Plan of Academy

Junction Shops

that the material moves toward the varnish room as the work
progresses. A track runs through the center of the mill from
north to south, and stock is hauled from the lumber yard to
the several machines on special flat cars. The mill has a
complete dust collector system with a double 80-in. exhaust

[l

‘
fem 262 L 5k

Blacksmith Shop
and
Boiler- Houvse

about the building and fire buckets and water barrels are also
provided.
These shops employ a total of 442 men, divided among

Washington, Baltimore & Annapolis— Exterior of Academy Junction Shops

fan driven by a 150-hp motor, and the shavings can be de-
livered either to a storage tank or to the boiler room of the heat-
ing plant. The mill is heated by direct radiation from steam
pipe coils mounted on the walls. Two 150-hp boilers in the

some of the principal departments as follows: Blacksmith shop,
40; wood-working mill, 31; machine shop, 56; paint shop,
32; truck repairs, 26; car body repairs, 100; armature shop,
48; frog shop, 35.
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WASHINGTON, BALTIMORE & ANNAPOLIS

The general shops of the Washington, Baltimore & An-
napolis are located at Academy Junction, which is approxi-
mately the geographical center of the system. In general
arrangement they resemble somewhat the Aurora, Elgin &
Chicago shops already described. The carpenter and paint
shop each contain two stub tracks long enough to accommo-
date one car. They are in the same bay at opposite ends of
the building and are separated by the offices, store room and
armature shop. The inspection pits, machine shop and truck
and motor overhauling shop are in the adjoining bay, which
is wider and higher. One track of the three in the inspection
room is used as a wash track, and the middle track is ex-
tended past the pit and through the division fire wall into the
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The shop building is of fireproof construction and is built
with reinforced concrete walls and roof and cement floors.
It is equipped throughout with ceiling sprinklers supplied with
pressure from the overhead tank shown in the illustration of
the exterior of the building. The pits are heated with hot air.

INDIANA UNION TRACTION COMPANY

The Anderson shop plant of the Indiana Union Traction
Company is one of the largest and best equipped of interurban
railway repair shops. It was completed less than a year ago,
and is interesting chiefly on account of the somewhat unusual
track and crane arrangement employed and the method of
lighting. The shop is located on a triangular plot south of
the main power house in North Anderson, which is close to
the geographical center of the system. The shop tract is

Washington, Baltimore & Annapolis—Interior of Machine Shop

machine shop. At the other end of this bay the motor and
truck shop contains three stub pit tracks terminating at the
inner end with a transfer table pit. These tracks and the
machine shop are served by a 15-ton electric traveling crane,
which is used as a car hoist when it is necessary to remove
the trucks from under a car. The transfer table is only long
enough to hold one truck. The pit extends into the black-
smith shop, which is in a detached building and the transfer
table is used in moving truck frames or other heavy forgings
between the machine and smith shops. Two portable jib
cranes with chain block hoists are provided in the machine
shop for handling light work on the machines. These cranes
can be mounted on any of the brackets attached to each of
the pilasters in the walls.

bounded on one side by Meridian Avenue, which is laid with
double track and is used by a line of city cars and by cars
of the Anderson-Wabash interurban division. A diagonal lad-
der track on the east side of the shops connects with Meridian
Avenue and another ladder across the north end of the building
is also provided. There are 18 parallel shop tracks leading
from this latter ladder track, five of which run through the
buildings and connect at the lower end with the diagonal lad-
der track on the east side. The other 13 shop tracks are all
stub-ended and extend into the buildings only about 75 ft.

The shop is practically one building, 300 ft. wide and 481
ft. long, the several departments being separated by fire walls.
The construction is brick walls on concrete foundations with
steel roof trusses and supporting columns. The main repair
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shop occupies more than half of the width of the building
across the north end and contains 12 pit tracks, which are
extended across a lateral truck aisle into the machine shop
space. The pits are 67 ft. long and are spaced 16 ft. center
to center. The aisles between are depressed 18 in. below the
pit rails for convenience in making repairs to trucks. In the
remaining space back of the truck aisle are the smith shop,
machine shop and armature winding departments. In the
adjoining bay there are three inspection and wash tracks, one
of which is a through track running through the wood-working
mill, store room and lumber shed. The erecting shop, paint
shop and varnish room are in the third bay parallel to Meridian
Avenue and contain three through tracks. A partition wall
with rolling steel shutter doors separates the erecting shop
from the paint shop. The south end of the paint shop is
used for varnishing, which is the last shop operation.

Boe Huuse & Hydro
L 1ass. o yal
T
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building new cars. The following is

a list of the principal tools:

42-in. wheel lathe

200-ton wheel press

36-in. boring mill

10-ft. bed planer

24-in. shaper

24-in. radial drill

20-in, radial dnll

Sensitive drill presses (two)
36-in. lathe

14-in. lathe

2 1-2-in. bolt cutter
Circular metal saw

Hack saw

Coll taping machine

Field taping machine
Banding machine

Vacuum impregnating outfit

Band saw

Rip saw

Cross-cut saw

Combined jig saw and shaper

Universal wood-worker

Two-spindle shaper

Four-head tenoner

Mortiser and borer

Wood lathe

Molder

Four-cylinder surfacer

Automatic knife grinder

Down-dralt forges (four)

Power hammer

Brass foundry outfit

Portable vacuum car
cleaning machine

The shops are heated by the Evans-Almirall system of
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Indiana Union Traction Company—Plan of Anderson Shops

A unique car hoist and crane arrangement is used in the
main repair shop. Four 5-ton electric trolley hoists are pro-
vided, running on the bottom flanges of 12-in. I-beam run-
ways hung from the bottom chords of the roof trusses between
each pair of pits. Over the truck aisle across the inner end
of the pits are two transfer bridges also carrying a 12-in.
I-beam at the same level as the beams between pits. By
means of these transfer bridges the trolley hoists can be
shifted to any of the runways between pits. These hoists are
used to raise car bodies in changing trucks and when carried
on one of the transfer bridges over the truck aisle are used
in making truck repairs. A 15-ton electric traveling crane
spans the machine shop, smith shop and armature shop and is
used for all heavy lifting, transporting armatures, heavy forg-
ings and getting work into and out of the machines.

The tool equipment of these shops is very complete and
facilities have been provided for making any kind of light or

forced circulation of hot water.

In the paint shop, erecting

shop and mill room the coils are supported under the roof

trusses, but in the main repair shop the coils are mounted on
the pit walls so that the warm air will rise under cars stand-
ing over the pits and dry out the motors and other equipment.
An extra large surface is provided in the paint shop to assist
in drying out the paint on cars. With the exception of the
paint shop, which is lighted with enclosed arc lamps, all the
other departments are illuminated at night with Cooper-Hewitt
mercury vapor lamps mounted up in the roof trusses to secure
maximum diffusion.

These shops care for 311 cars, including 92 small city
cars used in Anderson, Muncie and Marion. A total of 81
men are regularly employed in the various departments.

MINNEAPOLIS

The new Snelling Avenue shops of the Twin City Rapid
Transit Company are centrally located about half way be-
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Anderson Shops—View Showing Transfer Bridge and Electric Hoist Over Truck Aisle

Anderson Shops—Traveling Crane Over Machine Shop
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tween Minneapolis and St. Paul, on a plot of ground covering
about 40 acres. The different departments are housed in
separate buildings placed on both sides of a transfer table pit
90 ft. wide and 776 ft. long. These buildings are all of
one type of construction, having walls of hollow concrete
blocks faced with cement bricks, reinforced concrete columns
and roofs and granolithic concrete floors.

The shop department makes all repairs to rolling stock and,
in addition, builds trucks and cars, overhead line material,
track special work, maintains the company’s buildings and
does such other general electrical and mechanical work as

ELECTRIC RAILWAY JOURNAL.
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turing is carried on. There are four through tracks in the
central bay or truck shop, and these are served by four 50-ft.
span crane bridges, each of which carries four 6-ton electric
hoists, making a total of 16 hoists. Each of the machine
shop bays is served with an 18-ft. span I-beam crane bridge
traveling the full length of the shop, which carries one 2-ton
electric hoist. The electrical shop bays in the galleries above
are served with similar crane bridges which, however, carry
hoists of only 1-ton capacity. No pit tracks are used in any
part of these shops, all work being done on the floor.

In the forge shop, which is a building 60 x 200 ft., one
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Twin City Rapid Transit Company—Plan of Snelling Avenue Shops

cannot be done conveniently by other departments. Under
the jurisdiction of the shop master mechanic are the engineers,
firemen and deckhands of the 13 passenger boats operated by
the company on Lake Minnetonka and all of the car house
inspection and repair forces.

The machine shop building is 150 ft. x 200 ft., and is
divided into a central bay used for truck overhauling and two
narrower bays on each side in which the machine tools are
placed. Over these side bays are galleries, also divided into
twin bays, in which the electrical repair work and manufac-

I-beam crane bridge with hand-chain block hoist is provided

and also a number of jib cranes with chain blocks to serve the .

large forges and power hammers. The erecting shop, 300 ft.
x 100 ft., is served with a 10-ton electric traveling crane
having a span of 60 ft. and a travel of 200 ft.

The shops are lighted with arc lamps hung from the ceiling
and 50-watt Gem incandescent lamps with holophane reflec-
tors on the side walls.  All lamps are operated on a 250-volt
circuit.  The buildings are heated with a vacuum return direct
steam system.
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The following is a list of the principal tools installed:

20 lathes
17 grinders
6 milling machines
20 drill presses and boring machines
2 keyseaters
2 planers
| wheel press

4 heating furnaces

8 riveters and drills

5 pipe and bolt cutters
11 forges

I bulldozer

| forging machine

7 surfacers and jointers

2 metal cold saws | sander
3 air compressors 7 saws

2 shapers 2 tenoners
3 steam hammers 3 molders

3 mortisers
| two-spindle shaper

| power hammer
9 punches and shears
3 rolls and formers

Twin City Shops—Truck Aisle

All tools requiring more than 5 hp are individually driven
by direct-connected motors, but the smaller tools are group
driven by motors suspended near the ceiling. About 60
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built last year on the outskirts of the city. This company
operates only 65 motor (f??rs and '25 trail cars and its shop
facilities are necessarily small. Only 12 men are employed
in repairing and inspecting rolling stock.

The building, which consists of two storage bays and a
shop bay with a two-story office and store room addition ad-
joining, is built with brick walls on concrete foundations, con-
crete floors and reinforced concrete roof. It is 216 ft. deep,
and the shop bay, which contains two tracks for its entire
length, 1s 38 ft. wide. The machine shop section in front is
124 ft. long and is separated from the carpenter shop next
in the rear by a brick fire wall and metal sheathed folding

Springfield Shops—Interior of Shop Bay

fire doors. The carpenter shop is 46 ft. long and is likewise
separated by a fire wall and folding doors from the paint
shop, 45 ft. long in the extreme rear. The blacksmith shop,

e B -

A

Springfield (Ill.) Consolidated Railway Company—Shop and Car House

motors of various sizes are used for driving the tools and all
are connected on a 230-volt direct-current circuit.
SPRINGFIELD, ILL.

The shops of the Springfield (Ill.) Consolidated Railway
Company occupy one bay of the fireproof operating car house

20 ft. x 36 ft., in which centers the principal fire risk is
located in the office and store room addition, and is isolated
by 9-in. brick fire walls.

A simple hoist arrangement has been provided, consisting
of two chain block car hoists of 7 tons and | 1/2 tons ca-
pacity, respectively, which are hung from the roof girders



892

over the pit tracks in the machine shop and three 1-ton hand-
operated chain blocks which can be carried around the shop
and used wherever needed. Only a few machine tools have
been installed for making ordinary repairs. These consist of
an engine lathe, drill press, emery wheel, field coil winding
machine and blacksmith’s forge and anvil. This company
finds that it is more economical to ship all wheel work 125
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building, all connected to a common ladder truck.
of 568 cars are cared for.

The erecting shop contains nine tracks in five bays. Three
of these tracks have pits 58 ft. long and a fourth has a pit
194 ft. long. The construction of these pits is unique in that
the pits are wider than the tracks under which they are built.
The tracks are supported on cast-iron A-frame columns and
these columns are braced laterally by

A total

=3

T-rails, which are embedded in the ma-
sonry pit walls just below the floor. The
pit walls are built of granite paving
blocks removed from streets on which
asphalt paving had been laid. This
arrangement of wide pits enables a man
to repair journal boxes and other outside
parts of the trucks while standing in the
pit and has been found very convenient.

Each of the five bays of the erecting
shop are served by a traveling crane
bridge with a span of 24 ft., on which
is mounted a pneumatic hoist having a
lifting capacity of 8 tons with 100-lb.

Northern Electric Company—Chico Shops

miles to a machine shop in St. Louis than to make an invest-
ment in a wheel press and boring mill in order to change wheels
in its own shops.

NORTHERN ELECTRIC COMPANY

The main shop of the Northern Electric Company, a third-
rail interurban road in California 116 miles long, are located
at Chico. The general arrangement of the buildings and
tracks on the shop tract is shown on the accompanying plan.
The main building is approximately square and contains four
through tracks and two stub tracks. Two of the through
tracks are built with inspection pits long enough to hold three
cars each. The car shed section is divided into three bays,
and the machine shop, substation and store room occupy the
fourth bay adjoining. Each bay has a peak roof with a
monitor skylight along the ridge. The building has a wood
frame and the sides and roof are of corrugated galvanized
iron. On account of the mild climate no doors are provided
at either end of the car shed.

The paint shop, wood mill and carpenter shop are in a
separate building in the rear of the main shop building, and
the blacksmith shop is also in a detached building, 60 ft. x
24 ft., at one side of the main building. The only hoist or
crane equipment provided consists of two 1 1/2-ton air hoists
in the machine shop to serve the larger tools. The following

is a list of the machine and wood-working toools provided: *

2 engine lathes

3 dnll presses

| shaper

| wheel press

3 grinding machines
3 smiths' forges

| power hammer

2 planers and surfacers
| circular saw

I jig saw

1 mortiser and tenoner
1 boring machine

| molding machine

1 wood lathe

These shops employ about 50 men and care for 28 passen-
ger cars, 300 freight cars and six electric locomotives. The
fire protection equipment consists of water and sand pails and
a number of hydrants connected to an elevated storage tank
located near the main building. Much of the light repair
work, especially on freight cars, is done on the outside repair
tracks shown on the plan.

KANSAS CITY, MO.

The shops of the Metropolitan Street Railway of Kansas

City are housed in one large building, 400 ft. x 246 ft. They

have a stub track arrangemsnt with 11 tracks entering the

air pressure. There has recently been
added to this equipment a home-made
electric traveling crane spanning one of
the bays which has a capacity of 10 tons. A crane bridge
with pneumatic hoist also spans the machine shop space, which
extends across the building in the rear of the erecting shop.

The tool equipment of this shop includes the following
machines:

8 engine lathes 3 planers and surfacers

2 boring mills 3 circular saws

8 drill presses 2 band saws

2 shapers 3 mortisers and tenoners
2 planers 1 boring machine

1 molding machine

1 wood lathe e
1 sanding machine

1 armature banding machine

1 wheel press

1 wheel grinder

4 grinding machines
6 smiths’ forges

1 power hammer

The larger tools are individually driven by direct-connected
motors, but the light tools are group-driven. At the present
time 214 men are employed, but the normal force is only
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Northern Electric Company—Plan of Chico Shops

about 170 men. The increased force is engaged principally
in rebuilding a large number of .the company’s standard
double truck cars into pay-as-you-enter type equipment.



with, care for 65 interurban cars.
partments are under one roof, but are separated from each
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CLEVELAND, SOUTHWESTERN & COLUMBUS
The Elyria shops of the Cleveland, Southwestern & Co-
lumbus, of which a floor plan is shown in the engraving here-
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boards. All floors are of concrete covered with wood. In
the main section of the building in front are four pit tracks,
one for wheel changing, one for washing and two for car in-

dons
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Metropolitan Street Railway Company, Kansas City—Plan of Main Shop

The various shop de- spection and repairs. These tracks are spanned by a pneu-

matic traveling crane and are also served by two electric
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other by fire walls and doors.
a slate roof supported by steel trusses over the main portion.
The wings on each side are roofed with tar and gravel on

Cleveland, Southwestern & Columbus—Plan of Elyria Shop
The building is of brick with

trolley hoists for carrying heavy parts into or out of the ma-
chine shop in the rear. Four pneumatic jacks are provided
for lifting car bodies off of the trucks.
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The machine shop, 76 ft. x 79 ft., is in the rear of the
building. The truck repair track is continued through it and
into the rear yard, where it connects with a switch track from
the main line. The machine tool equipment includes the

following:

3 engine lathes I planer

| wheel lathe 1 wheel press

| boring mill I milling machine
3 drill presses | emery wheel

2 shapers I bolt cutter

All these machines are belt-driven by a 20-hp, 500-volt,
d. c. motor. The wheel lathe is served by a jib crane carrying
a chain block hand holist.

The blacksmith shop adjoins the machine shop and contains
three forges, one power hammer and a forging machine. These
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machines and the forge blowers are run by a 15-hp motor.
The carpenter shop, 126 ft. x 64 ft., is in the annex on the
east side of the building. It has three tracks, which will hold
two cars each, and these tracks extend back into the paint
shop so that cars can be moved along for painting after the
carpenter work is completed without taking them out of the
shop. The middle track in the paint shop extends through
the rear wall and connects with the switch track in the rear
yard. Cars on this track can be taken out of either the car-
penter or paint shop without disturbing any others which may
be under repair on the two side tracks. The carpenter shop
contains the following machines all driven by a 15-hp motor:

| band saw

2 planers and surfacers
1 molding machine

2 circular saws
i
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